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©  Waste  oil  burner. 
A  waste  oil  burner  in  which  a  positive  fuel  feed  is 

ensured  by  providing  a  pump  (4)  for  injecting  the  waste  oil 
into  a  combustion  chamber  (8)  where  the  oil  is  ignited.  The 
heat  thus  generated  is  exchanged  and  used  to  heat  a 
constant  flow  of  air  or  other  fluid.  The  burner  is  of  particular 
use  as  a  space  heater. 



B u r n e r s   have   p r e v i o u s l y   been   e m p l o y e d   for   s p a c e   h e a t i n g   i n  

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

f u e l ;   t he   d i e s e l   o i l   i s   n o n - v i s c o u s   and  e a s i l y   b u r n t ,   b u t  

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

s i v e .   R e c e n t l y   t h e r e   has  been   i n t r o d u c e d   a  b u r n e r   w h i c h ,  

i n s t e a d   of  d i e s e l   o i l ,   r u n s  o n   w a s t e   o i l   such   as  u sed   e n q i n e  

o i l   from  r o a d   v e h i c l e s . . T h e   w a s t e   o i l   c o s t s   v e r y   l i t t l e   a n d  

the   b u r n e r   i s   t h e r e f o r e   c h e a p   to  o p e r a t e ,   but   has   s u f f e r e d  

from  i g n i t i o n   p r o b l e m s   m a k i n g   i t   r a t h e r   u n r e l i a b l e .   F u r t h e r ,  

i t   does   no t   r e a d i l y  l e n d   i t s e l f  t o   a l t e r a t i o n   of  h e a t   o u t p u t  

as  i t s   f u e l   i s   f e d  b y  g r a v i t y   to  t he   c o m b u s t i o n   c h a m b e r ,   a n d  

i t s   a t o m i s a t i o n   of  the   f u e l   i s   e f f e c t e d   by  a  b l a s t   of  c o m p r e s -  
sed  a i r .  

A c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n   t h e r e   is  p r o v i d e d   a  w a s t e  

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

for   f l u i d   to  be  h e a t e d ,   a  c o m b u s t i o n   chamber   in  t he   h o u s i n g  

h a v i n g   i n l e t   means  fo r   a d m i s s i o n   of  was t e   o i l   and  a i r   a n d  

o u t l e t   means   fo r   e g r e s s   of  c o m b u s t i o n   p r o d u c t s ,   and  a  pump 
for   s u p p l y i n g   w a s t e   o i l   to  t he   c h a m b e r   i n l e t   m e a n s .  

The  b u r n e r   i s   p r e f e r a b l y   p r o v i d e d   wi th   a  p r e h e a t e r   fo r   r a i s i n g  

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

c o m b u s t i o n   c h a m b e r ,   most  p r e f e r a b l y   to  a  t e m p e r a t u r e   of  f r o m  



130°F   to  1 5 0 ° F ,   in  o r d e r   to  d e c r e a s e   i t s   v i s c o c i t y   and  m a k e  

i t   i g n i t e   e a s i l y .   The  i n l e t   means   fo r   a d m i t t i n g   the   w a s t e  

o i l   i n t o   t he   c o m b u s t i o n   c h a m b e r   i s   p r e f e r a b l y   in  the   f o r m  

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

from  i t ;   a  d i f f u s e r   may  be  p r o v i d e d   a r o u n d   the   n o z z l e   t o  

c o n t r o l   t he   f l a m e .  

E l e c t r o d e s   a r e   p r e f e r a b l y   p r o v i d e d   d o w n s t r e a m   of  the   n o z z l e  

to  c a u s e   a  s p a r k   fo r   i g n i t i n g   t he   o i l .  

The  a i r   i s   most   e f f e c t i v e l y   i n t r o d u c e d   i n t o   the   c o m b u s t i o n  

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

w i t h   t he   n o z z l e   so  t h a t   on  a t o m i s a t i o n   of  the   o i l   a  g o o d  

m i x t u r e   of  o i l   and  a i r   is  o b t a i n e d   fo r   c o m b u s t i o n .  

The  o i l   may  i n i t i a l l y   be  g r a v i t y   fed  and  t h e r e a f t e r   p u m p e d  

to  t he   c o m b u s t i o n   c h a m b e r ,   and  t h e   pump  may  be  e l e c t r i c a l l y  

d r i v e n   and  i s   p r e f e r a b l y   v a r i a b l e   in  s p e e d .   The  pump  p r o v i d e s  

p o s i t i v e   and  v a r i a b l e   c o n t r o l   o v e r   t h e   f l ow  of  o i l   to  t h e  

c o m b u s t i o n   c h a m b e r .  

A  s a f e t y   v a l v e   i s   p r e f e r a b l y   p r o v i d e d   in  t h e   f u e l   l i n e   t o  

p r e v e n t   f l ow  of  o i l   to  the   c o m b u s t i o n   c h a m b e r   u n t i l   t he   c o n -  

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

v a l v e   may  p r e v e n t   f low  on  s t a r t i n g   t h e   b u r n e r   u n t i l   t he   c h a m -  

b e r   has  been   p u r g e d   w i t h   a i r ,   or  in  t h e   e v e n t   t h a t   t he   f l a m e  

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

t h i s .   The  v a l v e   i s   most  e f f e c t i v e l y   s o l e n o i d - o p e r a t e d .  

F u r t h e r   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n   t h e r e   is  p r o v i d e d  

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

by  pump  to  a  c o m b u s t i o n   c h a m b e r ,   m i x i n g   the   w a s t e   o i l   w i t h  

a i r ,   b u r n i n g   t h e   w a s t e   o i l   in  t he   a i r   in  t he   c o m b u s t i o n   c h a m -  

b e r ,   and  p r o v i d i n g   a  f low  of  f l u i d   to  be  h e a t e d   p a s t   t h e  

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

c o n t e n t s   and  t h e   f l u i d .  



An  e m b o d i m e n t   of  t h e   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  e x a m p l e   w i t h   r e f e r e n c e   to  the   a c c o m p a n y i n g   d r a w i n g s ,   i n  

w h i c h :  

F i g .   1  i s   a  s c h e m a t i c   view  s h o w i n g   t h e   g e n e r a l   i n s t a l l a -  

t i o n   of  a  w a s t e   o i l   b u r n e r   in  a  b u i l d i n g ;  

F i g .   2  i s   a  s c h e m a t i c   f low  d i a g r a m   s h o w i n g   the   o p e r a t i o n  

of  a  b u r n e r   of  t h i s   i n v e n t i o n ;  

F i g .   3  i s   a  p e r s p e c t i v e   view  of  t he   p r e h e a t e r   and  b u r n e r  

u n i t ;  

F i g .   4  is   a  p e r s p e c t i v e   v i ew,   p a r t l y   cu t   away,   of  t h e  

n o z z l e   and  d i f f u s e r   of  the   b u r n e r   u n i t ;  

F i g .   5  i s   a  p l a n   v iew  of  an  i n n e r   a s s e m b l y   of  t he   b u r n e r  

u n i t ;   a n d  

F i g .   6  i s   a  c i r c u i t   d i a g r a m   of  t h e   e l e c t r i c a l   s y s t e m   o f  

the  b u r n e r .  

Waste   e n g i n e   o i l   i s   g r a v i t y   fed  from  a  s t o r a g e   t a n k   1  to  t h e  

b u r n e r   A  h a v i n g   a  p r e h e a t e r   2  ( F i g .   3 ) ,   in  wh ich   i s   an  e l e c -  

t r i c   e l e m e n t   3  of  750  w a t t s   for   h e a t i n g   t h e   o i l   to  a b o u t  

1 4 0 ° F .   The  p r e h e a t e r   2  c o m m u n i c a t e s   w i t h   an  e l e c t r i c   pump 

4,  a  s o l e n o i d - o p e r a t e d   v a l v e   5  and  a  b u r n e r   u n i t   h a v i n g   a 
"1½  g a l l o n "   n o z z l e   6.  T h i s   n o z z l e   a l l o w s   1%  g a l l o n s   of  o i l  

to  p a s s   t h r o u g h   i t   pe r   h o u r   at  a  p r e s s u r e   of  100  p s i .   The  

n o z z l e   6  e x t e n d s   c o - a x i a l l y   w i t h i n   a  4  i n c h   d i a m e t e r   a i r  

d u c t   7  i n t o   a  c o m b u s t i o n   c h a m b e r   8  wh ich   in  t u r n   is   d i s p o s e d  

w i t h i n   a  h o u s i n g   9.  The  c o m b u s t i o n   c h a m b e r   8  i s  a   c y l i n d r i -  

c a l   s t a i n l e s s   s t e e l   v e s s e l   3  f e e t   long   and  2  f e e t   in  d i a m e t e r  

h a v i n g   an  o u t l e t   10  c o m m u n i c a t i n g   wi th   a  s e r i e s   of  mi ld   s t e e l  

h e a t   e x c h a n g e   t u b e s   11  and  t h e n c e   to  a  f l u e   12  which   o p e n s  
to  t he   a t m o s p h e r e .  

The  duc t   7  has  w i t h i n   i t   a  fan  13  fo r   f o r c i n g   a  f low  of  a i r  

i n t o   the  c h a m b e r   8  a r o u n d   the   n o z z l e   6,  and  a  d i f f u s e r   14  

is   p r o v i d e d   at  t he   n o z z l e   6  for   d i s t u r b i n g   t he   l i n e a r   f l o w  

of  t he   e m a n a t i n g   a i r   and  o i l .   E l e c t r o d e s   24  a re   p r o v i d e d  



at   t h e   u p s t r e a m   s i d e   o f  t h e   d i f f u s e r   14,  w i t h   a  gap  of  3 / 1 6  

i n c h   b e t w e e n   them  f o r   p r o v i d i n g   c o n t i n u o u s   s p a r k i n g   to  i g n i t e  

t h e   a i r   and  o i l   m i x t u r e .  

The  h o u s i n g   9  has  an  i n l e t   15  and  an  o u t l e t   16  f o r   a i r ,   a  f a n  

17  b e i n g   p r o v i d e d   at  t h e   i n l e t   15  to  p r o v i d e   a  f low  of  a b o u t  

3000  c u b i c   f e e t   per   m i n u t e .   The  o u t l e t   16  has   a  number   o f  

r o t a t a b l e   d i s c h a r g e   h e a d s   26  ( F i g .  1 )   f o r   d i r e c t i n g   the   o u t -  

f l o w   of  h e a t e d   a i r   in  d e s i r e d   d i r e c t i o n s .  

The  v a l v e   5  is   a r r a n g e d   so  as  to  p r e v e n t   t h r o u g h f l o w   of  o i l  

f o r   a b o u t   30  s e c o n d s   on  s t a r t i n g   t he   b u r n e r   to  e n s u r e   t h a t  

t h e   c h a m b e r   8  has   been   t h o r o u g h l y   p u r g e d   w i t h   a i r ,   and  a 

p h o t o c e l l   24  ( F i g .   3)  p r o j e c t s   i n t o   t he   c h a m b e r   8  and  is   c o n -  

n e c t e d   to  the   v a l v e   5  so  as  to  s h u t   o f f   o i l   f low  s h o u l d   t h e  

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

A  c h a n g e o v e r   t h e r m o s t a t   1 8  ( F i g .   3)  i s   p r o v i d e d   in  the  p r e -  
h e a t e r   2  c o n n e c t e d   to  a  s w i t c h ,   t he   t h e r m o s t a t   18  and  s w i t c h  

c o m b i n i n g   to  p r e v e n t   o i l   f low  to  t he   b u r n e r   u n i t   u n t i l   t h e  

d e s i r e d   p r e h e a t   t e m p e r a t u r e   has  been   a t t a i n e d .   To  t h i s   e n d  

t h e   pump  4  is   c o n n e c t e d   to  t he   p r e h e a t e r   2  by  means   of  a  f e e d  

p i p e   19  and  a  r e t u r n   p i p e   20,   and  u n t i l   t he   d e s i r e d   p r e h e a t  

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

t h r o u g h   b o t h   t h e s e   p i p e s   19,  20  b e t w e e n   t h e   pump  4  a n d   t h e  

p r e h e a t e r   2.  When  t he   d e s i r e d   t e m p e r a t u r e   i s   r e a c h e d ,   t h e  

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

20  and  a l l o w   o i l   to  f low  to  t he   n o z z l e   6  t h r o u g h   a  p ipe   2 5 .  

The  p r e h e a t   t e m p e r a t u r e   of  140°F  is   s e t   by  a d j u s t i n g   a  m a i n  

t h e r m o s t a t   21  l o c a t e d   in  the   p r e h e a t e r   2,  and  a  h i g h - l i m i t  

s a f e t y   t h e r m o s t a t   22  i s   p r o v i d e d   c o n n e c t e d   to  a  s w i t c h   w h i c h  

c u t s   o f f   the   o i l   s u p p l y   i f   t he   t e m p e r a t u r e   r i s e s   to  1 8 0 ° F .  

A  v e n t   p i p e   23  is   p r o v i d e d   on  t he   p r e h e a t e r   2 .  

The  o i l   i s   g r a v i t y   fed  from  the   t a n k   to  t h e   p r e h e a t e r   2,  i s  



h e a t e d   t o  1 4 0 0 F  t h u s   d e c r e a s i n g   i t s   v i s c o s i t y ,   and  is   t h e n c e  

pumped  by  t h e   pump  4  to  t he   n o z z l e   5  a l o n g   the   p i p e   25.  As 

i t   e m e r g e s   f rom  t h e   n o z z l e   5  i t   i s   a t o m i s e d   by  t he   d i f f u s e r  

14,  and  t h e   s p a r k   b e t w e e n   t he   e l e c t r o d e s   24  c a u s e s   i t   to  b u r n  

in  t he   f low  of  a i r   from  the   d u c t   6,  t h u s   h e a t i n g   the   c o m b u s -  

t i o n   c h a m b e r   7  and  h e a t   e x c h a n g e   t u b e s   10.  The  f low  of  a i r  

t h r o u g h   t he   h o u s i n g   8  p a s s e s   o v e r   t h e   o u t s i d e   of  t he   c h a m b e r  

7  and  t u b e s   10  and  b e c o m e s   h e a t e d ,   t h u s   p r o v i d i n g   s p a c e   h e a t -  

ing  on  i s s u i n g   from  the   o u t l e t   1 5 .  

The  o u t p u t   of  t h e   b u r n e r   is   2 5 0 , 0 0 0   to  3 0 0 , 0 0 0   Btu  a l t h o u g h  

t h i s   can  e a s i l y   be  a l t e r e d   by  s e t t i n g   the   pump3  to  p r o v i d e   a 

f low  of  o i l   at  a  r a t e   to  g i v e   a  p r e d e t e r m i n e d   o u t p u t .   T h e  

use  of  w a s t e   e n g i n e   o i l   or  t he   l i k e   p r o v i d e s   a  c h e a p   m e t h o d  

of  f u e l l i n g   t h e   b u r n e r   and  at  t h e   same  t i m e   p r o v i d e s   a  m e t h o d  

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

ing   c o m b u s t i o n   i n t o   g a s e o u s   p r o d u c t s .  

The  h e a t   o u t p u t   of  the   b u r n e r   can  be  v a r i e d   by  u s i n g   a  n o z z l e  

6  of  d i f f e r e n t   d i m e n s i o n s   and  c a p a c i t y ,   fo r   e x a m p l e   a  " 1 -  

g a l l o n "   n o z z l e   w h i c h   w i l l   r e d u c e   t h e   h e a t   o u t p u t ,   or  by  a p p l y -  

ing  more  t h a n   100  p s i   to  t he   o i l   to  f o r c e   i t   t h r o u g h   t h e   n o z z l e  

at  a  g r e a t e r   r a t e .  

The  b u r n e r   of  t h i s   e m b o c i m e n t   of  t h e   i n v e n t i o n   can  be  u s e d  

to  h e a t   w a t e r ,   or  any  o t h e r   d e s i r e d   f l u i d ,   i n s t e a d   of  a i r ,  

and  o t h e r   m o d i f i c a t i o n s   and  i m p r o v e m e n t s  m a y   be  made  w i t h o u t  

d e p a r t i n g   f rom  t h e   s c o p e   of  t he   i n v e n t i o n .  



1.  A  w a s t e   o i l   b u r n e r   h a v i n g   a  h o u s i n g   which   has  an  i n l e t  

and  an  o u t l e t   f o r   f l u i d   to  be  h e a t e d ,   a  c o m b u s t i o n   c h a m b e r  

in  the   h o u s i n g   f o r   c o n n e c t i o n   to  a  s u p p l y   of  w a s t e   o i l   a n d  

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

o u t l e t   means   f o r   e g r e s s   of  c o m b u s t i o n   p r o d u c t s ,   and  a  pump 

fo r   s u p p l y i n g   w a s t e   o i l   to  t he   c h a m b e r   i n l e t   m e a n s .  

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

p r o v i d e d   fo r   r a i s i n g   the   t e m p e r a t u r e   of  t he   w a s t e   o i l   p r i o r  

to  i n t r o d u c t i o n   i n t o   t he   c o m b u s t i o n   c h a m b e r .  

3.  A  b u r n e r   a c c o r d i n g   to  c l a i m   1  or  2,  w h e r e i n   t he   i n l e t  

means  i n c l u d e s   a  n o z z l e   o p e n i n g   i n t o   t he   c o m b u s t i o n   c h a m b e r  

for   p a s s a g e   of  w a s t e   o i l ,   t h e   n o z z l e   h a v i n g   means  for   a t o m i s -  

ing  o i l   e m e r g i n g   f rom  i t .  

4.  A  b u r n e r   a c c o r d i n g   to  c l a i m   3,  w h e r e i n   t he   n o z z l e   i s  

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

a i r   i n t o   t he   c h a m b e r .  

5.  A  b u r n e r   a c c o r d i n g   to  c l a i m   3  or  4,  w h e r e i n   t he   n o z z l e  

has  a  d i f f u s e r   f o r   c o n t r o l l i n g   t he   f l a m e   in  the   c h a m b e r   i n  

u s e .  

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

o i l   by  pump  to  a  c o m b u s t i o n   c h a m b e r ,   m i x i n g   the   w a s t e   o i l  

w i th   a i r ,   b u r n i n g   t h e   w a s t e  o i l   in  t h e   a i r   in  the   c o m b u s t i o n  

c h a m b e r ,   and  p r o v i d i n g   a  f l ow  of  f l u i d   to  be  h e a t e d   p a s t   t h e  

c o m b u s t i o n   c h a m b e r   to  e f f e c t   h e a t   e x c h a n g e   b e t w e e n   t he   c h a m -  

ber   c o n t e n t s   and  t h e   f l u i d .  

7.  A  m e t h o d   a c c o r d i n g   to  c l a i m   6,  w h e r e i n   the   w a s t e   o i l   i s  

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

8.  A  m e t h o d   a c c o r d i n g   to  c l a i m   7,  w h e r e i n   the  o i l   is  p r e -  
h e a t e d   to  a  t e m p e r a t u r e   of  from  130°F  to  1 5 0 ° F .  

9.  A  m e t h o d   a c c o r d i n g   to  c l a i m   6,  7  or  8,  w h e r e i n   t h e  

w a s t e   o i l   and  a i r   a r e   mixed  by  a t o m i s i n g   the   o i l   in  an  a i r  

f l o w .  
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