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@  Fuel  atomisers  for  oil  burners. 

An  oil  fuel  atomiser  for  use  in  an  oil  burner  comprises 
a  cap  (16)  screwed  onto  a  body  member  (10).  The  cap  (16) 
and  body  member  (10)  are  shaped  to  define  an  annular 
mixing  chamber  (15)  with  a  plurality  of  exit  ports  (14)  to  give 
a  conical  spray  of  oil  droplets.  The  oil  may  be  fed  through 
a  central  passage  (11)  through  the  body  into  inlet  ports  (13, 
30)  in  the  mixing  chamber  (15)  or  may  be  fed  through  an 
annular  passage  (21)  or  passages  into  the  mixing  chamber 
(15).  The  atomising  fluid  is  fed  through  an  annular  passage 
(21)  of  through  a  central  passage  (11)  also  into  the  mixing 
chamber  (15).  The  oil  ports  are  arranged  to  produce  toroidal 
recirculation  in  the  annular  mixing  chamber  (15)  and  the 
atomising  fluid  is  injected  into  the  mixing  chamber  (15)  at 
a  plurality  of  positions  to  give  good  mixing. 



T h i s   i n v e n t i o n   r e l a t e s   to   o i l   f u e l   a t o m i s e r s   f o r  

u se   in  o i l   b u r n e r s .  

A  common  p r a c t i c e   in  o i l   b u r n e r s   f o r   l a r g e  

b o i l e r s   i s   to   use   a t o m i s e r s   of  t h e   Y - j e t   t y p e  

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

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

s p r a y .   Each   e x i t   p o r t   has   a  c o - a x i a l   a t o m i s i n g  

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

f l u i d   ( w h i c h   may  be  s t e a m   or  a i r )   and  a l s o   has   an  o i l  

p o r t   e n t e r i n g   a t   an  a n g l e .   A  d e g r e e   of  m i x i n g   b e t w e e n  

t h e   a t o m i s i n g   f l u i d   and  o i l   t a k e s   p l a c e   in  t h e   e x i t  

p o r t   and  t h e   two  p h a s e   m i x t u r e   t h e n   e x p a n d s   o u t  



of  t h e   e x i t   p o r t   to   form  a  s p r a y .   One  of  t h e  

p r o b l e m s   w i t h   t h i s   t y p e   of  a t o m i s e r   i s   t h a t  

t h e   j e t   of  o i l   f rom  t h e   o i l   p o r t   t e n d s   t o  

i m p i n g e   on  t h e   o p p o s i t e   s i d e   of  t h e   e x i t   p o r t  

w h e r e   i t   f o r m s   a  t h i c k   f i l m .   T h i s   t h i c k   f i l m   c a n  

p e r s i s t   t h r o u g h   t h e   e x i t   p o r t   to   t h e   end  t h e r e o f   a n d  

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

d r o p l e t s .  

In  B r i t i s h   P a t e n t   S p e c i f i c a t i o n   No  1 4 7 0 6 7 1   t h e r e  

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

i n t o   t h e   e x i t   p o r t s   e i t h e r   a x i s y m m e t r i c a l l y   ( t h a t  

i s   s y m m e t r i c a l   w i t h   r e g a r d   to   t h e   a x i s   of  t h e   e x i t   p o r t )  

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

number   of  d i s c r e t e   o i l   p o r t s .   T h i s   a r r a n g e m e n t  

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

f i l m .   In  t h e   c o n s t r u c t i o n   d e s c r i b e d   in  t h e   a f o r e -  

m e n t i o n e d   s p e c i f i c a t i o n   t h e   p o r t s   a r e   f o r m e d   as  a  

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

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

p e r f o r m a n c e   o v e r   a  Y - j e t   b u t   t h e r e   can  be  p r o b l e m s   i n  

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

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   a  m u l t i -  

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



a  p l u r a l i t y   of  e x i t   p o r t s   l e a d i n g   o u t w a r d l y   f rom  a n  

a n n u l a r   m i x i n g   c h a m b e r   to   fo rm  a  c o n i c a l   s p r a y ,   m e a n s  

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

m i x i n g   c h a m b e r ,   t h e   o i l   b e i n g   i n j e c t e d   at   e a c h   i n l e t  

p o r t   in  a  d i r e c t i o n   to   p r o d u c e   a  t o r o i d a l   r e c i r c u l a t i o n  

in  t he   a n n u l a r   m i x i n g   c h a m b e r   w i t h   t h e   i n j e c t e d   o i l  

f rom  e a c h   i n l e t   p o r t   p a s s i n g   c l o s e   to   an  e x i t   p o r t  

a t   a p p r o x i m a t e l y   r i g h t   a n g l e s   to   t h e   a x i s   of  t h a t  

e x i t   p o r t   and  means   f o r   i n j e c t i n g   an  a t o m i s i n g   f l u i d  

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

in  a  w a l l   of  t h e   m i x i n g   c h a m b e r .  

Wi th   t h i s   c o n s t r u c t i o n ,   t he   a t o m i s i n g   f l u i d   i s  

i n j e c t e d   i n t o   a  t u r b u l e n t   r e c i r c u l a t i n g   f l o w   r e g i o n  

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

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

b e c o m e s   w e l l   m i x e d   w i t h   t h e   o i l   and  c a r r i e s   p a r t   of  t h e  

r e c i r c u l a t i n g   m i x t u r e   i n t o   t h e   e x i t   p o r t s   in  t h e  

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

to  e x p a n d   o u t w a r d l y   t h e r e f r o m   as  a  f i n e   s p r a y .  

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

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

o i l   i s   f ed   i n t o   t h e   a f o r e m e n t i o n e d   o i l   i n l e t   p o r t s .  

The  a f o r e m e n t i o n e d   a n n u l a r   m i x i n g   c h a m b e r   p r e f e r a b l y  

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



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

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

and  h e n c e   to  p r o m o t e   t he   t o r o i d a l   r e c i r c u l a t i o n .  

The  a f o r e s a i d   means   f o r   i n j e c t i n g   an  a t o m i s i n g  

f l u i d   i n t o   t h e   m i x i n g   c h a m b e r   may  be  a t   a  p l u r a l i t y  

of  p o s i t i o n s   in  a  w a l l   of  t h e   m i x i n g   c h a m b e r  

o p p o s i t e   t h e   e x i t   p o r t s .  

The  m i x i n g   c h a m b e r   may  have   w a l l s   s h a p e d   t o  

g u i d e   t h e   i n j e c t e d   o i l   in  a  d i r e c t i o n   a c r o s s   t h e   e x i t  

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

t h e   w a l l   o p p o s i t e   t h e   e x i t   p o r t s .  

C o n v e n i e n t l y   t h e   a n n u l a r   m i x i n g   c h a m b e r   a n d ,  

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

c o n s t i t u t e d   by  r e g i o n s   b e t w e e n   t h e   end  of  a  m a i n  

b u r n e r   body  e l e m e n t   c o n t a i n i n g   a  c e n t r a l   a t o m i s i n g  

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

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

a  cap  w h i c h   i s   s e c u r e d ,   e . g .  t h r e a d e d ,   o n t o   t h e   m a i n  

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

p o r t s .  

A l t e r n a t i v e l y   t h e   main   b u r n e r   body   e l e m e n t  

may  c o n t a i n   a  c e n t r a l   o i l   p a s s a g e   e x t e n d i n g   a x i a l l y  

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



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

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

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

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

to   t h e   a c c o m p a n y i n g   d r a w i n g s   in  w h i c h : -  

F i g u r e   1  i s   a  f r o n t   e l e v a t i o n   of  an  a t o m i s e r  

f o r   an  o i l   b u r n e r ;  

F i g u r e   2  i s   a  s e c t i o n   a l o n g   t h e   l i n e   2-2  o f  

F i g u r e   1  t h r o u g h   t he   f r o n t   p a r t   of  t h e   b u r n e r ,   s h o w i n g  

t h e   a t o m i s e r ;   a n d  

F i g u r e s   3,  4  and  5  a r e   s e c t i o n s ,   s i m i l a r   t o  

F i g u r e   2,  t h r o u g h   t h e   f r o n t   p a r t s   of  b u r n e r s   f o r m i n g  

f u r t h e r   e m b o d i m e n t s   of  t h e   i n v e n t i o n .  

R e f e r r i n g   to   F i g u r e s   1  and  2,  t h e   a t o m i s e r   has   a  

ma in   e l o n g a t e   body   member   10  w i t h   a  c e n t r a l   p a s s a g e   1 1  

e x t e n d i n g   a x i a l l y   t h r o u g h   t h e   member   10  t o w a r d s   t h e  

end  t h e r e o f   to   c a r r y   an  a t o m i s i n g   f l u i d ,   e i t h e r   s t e a m  

or  a i r .   T h i s   p a s s a g e   11  t e r m i n a t e s   in  a  f r u s t o -  

c o n i c a l   f a c e   12  f rom  w h i c h   a  n u m b e r   of  p o r t s   13  e x t e n d ,  

t h e s e   p o r t s   l e a d i n g   i n t o   an  a n n u l a r   m i x i n g   c h a m b e r   1 5 .  



T h i s   m i x i n g   c h a m b e r   has   a  p l u r a l i t y   of  e x i t   p o r t s   14 

as  s e e n   mos t   c l e a r l y   in  F i g u r e   1.  T h e s e   p o r t s   14  a r e  

f o r m e d   in  cap  member   16,  i n t e r n a l l y   t h r e a d e d   a t   1 7 ,  

w h i c h   f i t s   o v e r   t h e   end  of  t h e   body   member   10.  In  t h e  

p a r t i c u l a r   e m b o d i m e n t ,   t h e   p o r t s   13  and  t h e   p o r t s   14 

a r e   a t   a n g l e s   of  a b o u t   45o  to   t h e   a x i s   of  t h e   a s s e m b l y .  

T h e s e   p o r t s   13  and  14  n e e d   n o t   n e c e s s a r i l y   be  a t   t h e  

same  a n g l e   to   t h e   a x i s   of  t h e   a s s e m b l y .   The  a n g l e s  

f o r   t h e   e x i t   p o r t s   14  w o u l d   d e p e n d   on  t h e   d e s i r e d   c o n e  

a n g l e   of  t h e   s p r a y .   In  some  c a s e s   i t   may  be  p r e f e r r e d  

to   make  t h e   i n l e t   p o r t s   13  p a r a l l e l   to   t h e   a x i s   of  t h e  

a s s e m b l y .  

O i l   f rom  an  a n n u l a r   r e g i o n   20  a r o u n d   t h e   o u t s i d e   o f  

t h e   body   member   10  p a s s e s   t h r o u g h   a  p l u r a l i t y   of  o i l  

d u c t s   21  in  t h e   cap  member   16,  i n t o   an  a n n u l a r   p l e n u m  

c h a m b e r   22.  From  t h e   p l e n u m   c h a m b e r ,   t h e   o i l   i s  

i n j e c t e d   i n t o   a  m i x i n g   c h a m b e r   15  t h r o u g h   a  r i n g   o f  

p o r t s   23  t h r o u g h   an  u p s t a n d i n g   p a r t  2 4   in  t h e  b o d y  

m e m b e r  1 0 .   The  i n j e c t i o n   f rom  t h e   p o r t s   23  i n t o   t h e  

m i x i n g   c h a m b e r   i s   in  a  d i r e c t i o n   s u c h   as  to   p r o d u c e  

a  t o r o i d a l   c i r c u l a t i o n   of  t h e   o i l   in  t h e   m i x i n g   c h a m b e r  

15.  The  o i l   p o r t s   23  a r e   a r r a n g e d   to   p r o d u c e   o i l   j e t s  

w h i c h   p a s s   c l o s e   to   t h e   e x i t   p o r t s   14  a t   a p p r o x i m a t e l y  

r i g h t   a n g l e s   to   t h e   a x i s   of  t h e   e x i t   p o r t s .   T h e s e  

o i l   j e t s   a r e   d i r e c t e d   t o w a r d s   a  c u r v e d   s u r f a c e   25  o f  



t he   m i x i n g   c h a m b e r ,   t h i s   s u r f a c e   b e i n g   s h a p e d   so  t h a t  

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

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

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

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

t h r o u g h   t h e   p o r t s   13  i n t o   t h e   m i x i n g   c h a m b e r   a t   a n  

a n g l e   to   t h e   d i r e c t i o n   of  i n j e c t i o n   of  t h e   o i l   t h r o u g h  

p o r t s   23.  In  t h e   m i x i n g   c h a m b e r ,   t h e   a t o m i s i n g   f l u i d  

b e c o m e s   w e l l   m i x e d   w i t h   t h e   o i l .   In  t h e   p a r t i c u l a r  

e x a m p l e   i l l u s t r a t e d   two  rows  of  p o r t s   13  a r e   p r o v i d e d  

f o r   i n j e c t i o n   of  t h e   a t o m i s i n g   f l u i d .   The  o i l  

i s   i n j e c t e d   a t   p o r t s   23  in  t h e   form  of  o i l   j e t s .   A 

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

t h e   m i x i n g   c h a m b e r   15  t h r o u g h   t h e   i n t e r s t i c e s   b e t w e e n  

t h e s e   o i l   j e t s   and  w i l l   p a s s   o u t   t h r o u g h   t h e   e x i t   p o r t s  

14  as  a  t w o - p h a s e   m i x t u r e   w h i c h   e x p a n d s   o u t   of  t h e s e  

p o r t s   to   fo rm  a  f i n e   s p r a y .  

The  p l e n u m   c h a m b e r   22  and  m i x i n g   c h a m b e r   15  a r e  

f o r m e d   as  g a p s   b e t w e e n   t h e   cap  member   16  and  t h e   m a i n  

body  member   10.  The  s h a p i n g   of  t h e s e   m e m b e r s   10,  16 

is  s u c h   t h a t ,   when  t h e   cap  member   i s   s c r e w e d   in  p o s i t i o n  

on  t h e   body   m e m b e r ,   t h e   g a p s   b e t w e e n   t h e   cap  member   a n d  

body   member   fo rm  t h e   m i x i n g   c h a m b e r   and  p l e n u m   c h a m b e r .  



By  p r o v i d i n g   a  p l e n u m   c h a m b e r   22,   t h e r e   n e e d   n o t   b e  

e q u a l   n u m b e r s   of  d u c t s   21  and  p o r t s   23  and  t h e y   do  n o t  

h a v e   to   be  a c c u r a t e l y   a l i g n e d   on  a s s e m b l y .  

The  e x i t   p o r t s   14  h a v e   t h e i r   a x e s   d e f i n i n g   a  c o n e ,  

t h e   a x i s   of  t h i s   cone   b e i n g   a l i g n e d   w i t h   t h e   l o n g i t u d i n a l  

a x i s   of  t h e   b u r n e r   and  t h e   apex   of  t h e   cone   b e i n g   o n  

t h a t   l o n g i t u d i n a l   a x i s .   The  o i l   s p r a y   f rom  t h e  

p l u r a l i t y   of  e x i t   p o r t s   14  t h u s   i s   in  t h e   g e n e r a l   fo rm  o f  

a  h o l l o w   c o n e .   In  t h e   m i x i n g   c h a m b e r   15  t h e   a t o m i s i n g  

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

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

T h i s   w a l l   i s   c o n i c a l .   I t   i s   n o t   n e c e s s a r y   in  t h i s  

c o n s t r u c t i o n   h o w e v e r   t h a t   t h e   cap   member   16  i s   a n g u l a r l y  

a l i g n e d   w i t h   r e s p e c t   to   t h e   body   e l e m e n t   10.   A l i g n m e n t  

of  t h e   i n j e c t i o n   p o r t s   and  e x i t   p o r t s   i s   n o t   c r i t i c a l  

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

two  rows   of  i n j e c t i o n   p o r t s   13  and  one  row  of  e x i t   p o r t s  

14.  The  f l u i d   e n t e r i n g   t h e   e x i t   p o r t s   i s   w e l l   m i x e d  

in  t h e   m i x i n g   c h a m b e r   and  i s   f o r c e d   i n t o   t h e   e x i t   p o r t s .  

T h i s   c o n s t r u c t i o n   g i v e s   good  a t o m i s a t i o n .  

The  s i m p l e   c o n s t r u c t i o n   h a v i n g   a  cap   16  s c r e w e d  

o n t o   t h e   body   member   10  e n a b l e s   t h e   a t o m i s e r   t o   b e  

e a s i l y   c l e a n e d   a f t e r   t h e s e   p a r t s   a r e   s e p a r a t e d .  

In  t h e   a b o v e - d e s c r i b e d   e m b o d i m e n t ,   t h e   e x i t   p o r t s   14  

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



c o n e .   In  some  c a s e s ,   h o w e v e r ,   i t   may  be  a d v a n t a g e o u s  

to  h a v e   t h e s e   e x i t   p o r t s   on  more   t h a n   one  c o n e .   T h e  

p o r t s   14  n e e d   n o t   n e c e s s a r i l y   be  e v e n l y   s p a c e d ;   t h e y   m a y  

be  i r r e g u l a r l y   s p a c e d   or  g r o u p e d .  

In  F i g u r e s   1  and  2,  t h e   a t o m i s i n g   f l u i d   p o r t s  

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

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

c o n s t r u c t i o n   and  t h e   same  r e f e r e n c e   c h a r a c t e r s   a r e   u s e d  

to   i n d i c a t e   c o r r e s p o n d i n g   c o m p o n e n t s .   In  F i g u r e   3 

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

shown  a t   30,   p r o d u c e   a t o m i s i n g   f l u i d   j e t s   w h i c h   t e n d  

to  c o u n t e r   t h e   t o r o i d a l   c i r c u l a t i o n   p r o d u c e d   by  t h e  

o i l   j e t s   23.  T h i s   may  be  a d v a n t a g e o u s   in  some  c a s e s  

to   e n h a n c e   m i x i n g   w i t h   t h e   o i l .   In  t h i s   c o n s t r u c t i o n ,  

b e c a u s e   t h e   i n l e t s   to   t h e   a t o m i s i n g   f l u i d   p o r t s   3 0  

a r e   a t   a  g r e a t e r   d i s t a n c e   f rom  t h e   a t o m i s e r   a x i s   t h a n  

in  t h e   a r r a n g e m e n t   of  F i g u r e s   1  and  2,  i t   i s   e a s i e r   t o  

p r o v i d e   t h e   r e q u i s i t e   n u m b e r   of  p o r t s .  

In  t h e   c o n s t r u c t i o n s   of  F i g u r e s   1,  2  and  3,  t h e  

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

11  in  t h e   ma in   b u r n e r   body   10.  In  some  c a s e s ,   a s  

shown  in  F i g u r e s   4  and  5,  i t   may  be  p r e f e r r e d   to   r e v e r s e  

t h e   p o s i t i o n   of  t he   o i l   and  a t o m i s i n g   f l u i d   f e e d s ,   t h e  

o i l   f e e d   b e i n g   a x i a l l y   t h r o u g h   a  p a s s a g e   4 1  a n d   t h e  



a t o m i s i n g   f l u i d   b e i n g   f rom  an  a n n u l a r   r e g i o n   42  

a r o u n d   t h e   o u t s i d e   of  t h e   body   member   10.  T h i s  

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

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

t h e s e   p o r t s   as  f a r   as  p o s s i b l e   f rom  t h e   a t o m i s e r  

a x i s .   The  f a c t   t h a t   t h e   o i l   p o r t s   shown  a t   43  

in  F i g u r e   4  a r e   now  much  c l o s e r   to   t h e   a x i s   i s   n o t  

t o o   much  of  an  i m p o s i t i o n   b e c a u s e   t h e   t o t a l   o i l  

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

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

F i g u r e   5  i l l u s t r a t e s   a  m o d i f i c a t i o n   of  F i g u r e   4 

in  w h i c h   t h e   o i l   p o r t s ,   shown  a t   50 ,   a r e   a p p r o x i m a t e l y  

p a r a l l e l   to   t h e   a t o m i s e r   a x i s .   The  m i x i n g   c h a m b e r  

w a l l   i s   s h a p e d   to   d i r e c t   t h e   o i l   j e t s   a c r o s s   t h e  

a p p r o a c h   r e g i o n   to   t h e   e x i t   p o r t s .   T h i s   a r r a n g e m e n t  

may  s i m p l i f y   m a n u f a c t u r e .  



1.  A  m u l t i - j e t   a t o m i s e r   f o r   an  o i l   b u r n e r  

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

l e a d i n g   o u t w a r d l y   f rom  an  a n n u l a r   m i x i n g   c h a m b e r   t o  

fo rm  a  c o n i c a l   s p r a y ,   means   f o r   i n j e c t i n g   o i l   t h r o u g h  

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

b e i n g   i n j e c t e d   a t   e a c h   o i l   i n l e t   p o r t   in  a  d i r e c t i o n  

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

m i x i n g   c h a m b e r   w i t h   t h e   i n j e c t e d   o i l   f rom  e a c h   i n l e t  

p o r t   p a s s i n g   c l o s e   to   an  e x i t   p o r t   a t   a p p r o x i m a t e l y  

r i g h t   a n g l e s   to   t h e   a x i s   of  t h e   e x i t   p o r t   and  m e a n s  

f o r   i n j e c t i n g   an  a t o m i s i n g   f l u i d   i n t o   t h e   m i x i n g  

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

m i x i n g   c h a m b e r .  

2.  A  m u l t i - j e t   a t o m i s e r   as  c l a i m e d   in  c l a i m   I  

w h e r e i n   s a i d   means   f o r   i n j e c t i n g   an  a t o m i s i n g  

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

p o s i t i o n s   in  a  w a l l   of  t h e   m i x i n g   c h a m b e r   o p p o s i t e  

t h e   e x i t   p o r t s .  

3.  A  m u l t i - j e t   a t o m i s e r   as  c l a i m e d   in  c l a i m   1 

w h e r e i n   t h e   m i x i n g   c h a m b e r   has   w a l l s   s h a p e d   to   g u i d e  

t h e   i n j e c t e d   o i l   in  a  d i r e c t i o n   a c r o s s   t h e   e x i t   p o r t s  

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

w a l l   o p p o s i t e   t h e   e x i t   p o r t s .  



4.  A  m u l t i - j e t   a t o m i s e r   f o r   an  o i l   b u r n e r   a s  

c l a i m e d   in  any  of  t h e   p r e c e d i n g   c l a i m s   and  h a v i n g  

a  p l e n u m   c h a m b e r   or  a  p l u r a l i t y   of  p l e n u m   c h a m b e r s  

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

5.  A  m u l t i - j e t   a t o m i s e r   f o r   an  o i l   b u r n e r  

as  c l a i m e d   in  any  of  t h e   p r e c e d i n g   c l a i m s   w h e r e i n   t h e  

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

b e t w e e n   t h e   end  of  a  ma in   b u r n e r   body   e l e m e n t  

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

a x i a l l y   t h r o u g h   t h e   body   e l e m e n t   to   a t o m i s i n g   f l u i d  

i n j e c t i o n   p o r t s   in  t h e   end  t h e r e o f   and  a  cap  w h i c h   i s  

s e c u r e d   o n t o   t h e   ma in   b u r n e r   body   e l e m e n t   and  w h i c h   h a s  

t h e   s a i d   e x i t   p o r t s .  

6.  A  m u l t i - j e t   a t o m i s e r   f o r   an  o i l   b u r n e r   a s  

c l a i m e d   in  any  of  c l a i m s   1  t o   3  and  h a v i n g   a  p l e n u m  

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

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

7.  A  m u l t i - j e t - a t o m i s e r   f o r   an  o i l   b u r n e r   a s  

c l a i m e d   in  any  of  c l a i m s   1  to   4  or  6  w h e r e i n   t h e  

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

b e t w e e n   t h e   end  of  a  ma in   b u r n e r   body   e l e m e n t   c o n t a i n i n g  



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

body   e l e m e n t   to  s a i d   o i l   i n l e t   p o r t s   and  a  cap   w h i c h  

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

has   s a i d   e x i t   p o r t s .  

8.  A  m u l t i - j e t   a t o m i s e r   as  c l a i m e d   in  c l a i m   5 

as  a p p e n d a n t   to   c l a i m   6  w h e r e i n   s a i d   cap   and  s a i d  

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

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

9.  A  m u l t i - j e t   a t o m i s e r   f o r   an  o i l   b u r n e r  a s  

c l a i m e d   in  any  of  t h e   p r e c e d i n g   c l a i m s   w h e r e i n   s a i d  

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

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

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

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

10.  A  m u l t i - j e t   a t o m i s e r   as  c l a i m e d   in  any  of  t h e  

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

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

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

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

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