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@  Improvements  in  gas  burners. 

A  gas  burner  comprises  a  jet  (1)  with  air  inlet  aperture 
(3),  an  air  gas  mixing  tube  (4)  and  burner  head  5  with  an 
outwardly  tapering  conical  cup.  The  upper  surface  of  the  cup 
is  closed  by  a  perforated  plate  (6).  The  plate  (6)  is  formed 
from  a  sheet  material  with  a  plurality  of  adjacent  longitudi- 
nally  extending  lines  of  rectangular  shaped  perforations, 
each  perforation  being  formed  by  a  punch  which  displaces 
material  to  extend  to  one  side  of  the  sheet  forming  an 
aperture  of  which  the  sides  are  defined  by  the  material 
displaced  by  the  punch. 



This  i n v e n t i o n   r e l a t e s   to  an  improved   c o n s t r u c t i o n  

of  gas  b u r n e r   p r i m a r i l y   i n t e n d e d   for  b u r n i n g   n a t u r a l  

gas  or  p r o p a n e   m i x e s .  

Gas  b u r n e r s   are  known  which  have  a  j e t   t h r o u g h   w h i c h  

gas  under  p r e s s u r e   p a s s e s   i n to   a  mixing  tube   hav ing   o n e  

or  more  a i r   i n l e t   a p e r t u r e s   to  draw  in  t h a t   p r o p o r t i o n  

of  a i r   r e q u i r e d   for  c o m b u s t i o n .   The  gas  and  a i r   mix 

then  pass   i n t o   a  c o n i c a l   b u r n e r   head  hav ing   a  p e r f o r a t e d  

p l a t e   t h r o u g h   which  the  m i x t u r e   p a s s e s   and  t h e r e a f t e r  

b u r n s .   With  n a t u r a l   gas,   mixing  with  the  a i r   is  o f t e n  

not  s a t i s f a c t o r y   in  view  of  sma l l   flow  r a t e s   and  

g e n e r a l l y   low  t u r b u l e n c e s .   In  a d d i t i o n ,   the  p e r f o r a t e d  

p l a t e   on  the  b u r n e r   head  is  punched  with  a  s e r i e s   o f  

a p e r t u r e s   which  is  a  c o s t l y   o p e r a t i o n   and  weakens  s a m e ,  

r e q u i r i n g   a  h e a v i e r   gauge  m a t e r i a l   to  be  u s e d .  

An  o b j e c t   of  the   i n v e n t i o n   is  to  p r o v i d e   a  s i m p l e  

c o n s t r u c t i o n   of  gas  b u r n e r   which  n e v e r t h e l e s s   is  more  

e f f i c i e n t   and  p r o v i d e s   good  p r o p e r t i e s   in  the  b u r n i n g  

f lame  and  e f f i c i e n t   a i r   and  gas  m i x i n g .  

A  f u r t h e r   o b j e c t   is  to  p r o v i d e   a  b u r n e r   which  i s  

s i m p l e r   to  p r o d u c e   and  more  r o b u s t .  

Acco rd ing   to  t h i s   i n v e n t i o n   a  gas  b u r n e r   c o m p r i s e s  

a  gas  j e t ,   a  gas  and  a i r   mixing  p o r t i o n   and  a  d i f f u s i n g  

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



body  with  the  open  mouth  t h e r e o f   p r o v i d e d   with  a 

p e r f o r a t e d   c l o s u r e ,   s a i d   c l o s u r e   be ing   formed  from  a  

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

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

p e r f o r a t i o n   be ing   formed  by  a  punch  which  d i s p l a c e s  

m a t e r i a l   to  ex t end   to  one  s i d e   of  the  s h e e t   fo rming   an 

a p e r t u r e   d e f i n e d   by  s i d e s   formed  from  the  d i s p l a c e d  

m a t e r i a l .  

With  such  a  c o n s t r u c t i o n   for  the  b u r n e r   i t   has  b e e n  

found  t h a t   the   u s u a l   t u r b u l e n c e   be tween  gas  and  a i r   w h i c h  

r e s u l t s   from  a  s i m p l e   c i r c u l a r   c l e a n   punched  p e r f o r a t i o n  

is  a v o i d e d ,   and  the   s h e e t   m a t e r i a l   a c c o r d i n g   to  t h e  

a f o r e s a i d   c o n s t r u c t i o n   has  a  v e n t u r i - l i k e   e f f e c t   f o l l o w i n g  

from  the  shape   of  the   c r o s s - s e c t i o n   which  r e s u l t s   to  t h e  

p a s s a g e   of  a i r   and  gas  t h r o u g h   the  p e r f o r a t e d   m a t e r i a l  

be ing   s m o o t h e r .   The  s i d e   of  the   m a t e r i a l   to  which  t h e  

punched   m a t e r i a l   is  d i s p l a c e d   may  be  t o w a r d s   the  o u t s i d e  

or  i n s i d e   of  the   b u r n e r .  

An  embodiment   a c c o r d i n g   to  the  i n v e n t i o n   is  shown 

by  way  of  example  and  d e s c r i b e d   with  r e f e r e n c e  t o   t h e  

a c c o m p a n y i n g   d r a w i n g s .  

In  the   d r a u i n g s : -  

F i g u r e   1  shows  an  e x p l o d e d   s i d e   view  of  a  b u r n e r ,  

F i g u r e   2  shows  a  p lan   view  of  the  p e r f o r a t e d  

c l o s u r e ,  



F i g u r e   3  is  a  p lan   view  of  one  form  of  p e r f o r a t e d  

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

the  i n v e n t i o n ,  

F i g u r e   4  is  a  s e c t i o n   t a k e n   on  the  l i n e   I I - I I   o f  

F i g u r e   3 ,  

F i g u r e   5  is  a  f r a g m e n t a r y   view  showing  t h e  

t h i c k n e s s   and  the  shape   of  a  p a i r   o f  

a d j a c e n t   t e e t h   of  the  t o o t h e d   r o l l e r ,  

F i g u r e   6  is  a  f r a g m e n t a r y   end  view  s h o w i n g  t h e  

s i d e   f a c e s   of  s a id   t e e t h   at  the   end  o f  

the  r o l l e r ,   and  

F i g u r e   7  is  an  e x p l a n a t o r y   d i a g r a m .  

R e f e r r i n g   to  F i g u r e s   1  and  2  of  the   d r a w i n g s ,   t h e  

b u r n e r   a s s e m b l y   as  a  whole  c o m p r i s e s   a  j e t   u n i t   1  f o r  

c o n n e c t i o n   to  a  gas  supp ly   by  means  of  a  t h r e a d e d  

c o u p l i n g   2  and  in  which  a i r   is  drawn  in  t h r o u g h   one  o r  

more  a p e r t u r e s   2.  The  a i r / g a s   m i x t u r e   p a s s e s   t h e n  

u p w a r d l y   t h r o u g h   a  mixing  tube   4,  t h e l e n g t h   of  t h i s  

be ing   d e t e r m i n e d   by  the  mixing  e f f e c t ,   and  t h e n c e   i n t o  

the  b u r n e r   head  5.  The  b u r n e r   head  c o m p r i s e s   a  g e n e r a l l y  

o u t w a r d l y   t a p e r i n g   c o n i c a l   cup  with  the  upper  s u r f a c e  

c l o s e d   by  a  p e r f o r a t e d   b u r n e r   p l a t e   6  which  is  r e t a i n e d  

by  s p i n n i n g   over  the  p e r i p h e r a l   rim  of  the  head  5 .  

The  m a t e r i a l   from  which  the  p e r f o r a t e d   p l a t e   6  i s  

made  c o m p r i s e s   a  s h e e t ,   for  example   of  s t a i n l e s s   s t e e l ,  



which  has  been  p a s s e d   be tween   two  c o - o p e r a t i n g   r o l l e r s  

c o m p r i s e s   a  t o o t h e d   punch  and  die  which  r o t a t e   as  a 

s h e e t   p a s s e s   t h e r e t h r o u g h .   The  e f f e c t   of  t h i s   a c t i o n  

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

of  p e r f o r a t i o n s ,   each  p e r f o r a t i o n   be ing   of  g e n e r a l l y  

r e c t a n g u l a r   form,  p r e f e r a b l y   1.8  mm  by  1.5  mm  a p p r o x i m a t e l y ,  

with  the  m a t e r i a l   which  is  d i s p l a c e d   d u r i n g   the   p u n c h i n g  

de fo rmed   to  one  s i d e   of  t he   s h e e t   i n t o   four   l i p s   w h i c h  

d e f i n e   a  g e n e r a l l y   r e c t a n g u l a r   v e n t u r i - t y p e   of  a p e r t u r e ,  

t h a t   is   an  a p e r t u r e   in  which  the  c r o s s - s e c t i o n   t a p e r s .  

R e f e r r i n g   to  F i g u r e s   3  t o  7   of  the   a c c o m p a n y i n g  

d r a w i n g s ,   t h e s e   i l l u s t r a t e   one  p r e f e r r e d   method  o f  

m a n u f a c t u r i n g   the  p e r f o r a t e   m a t e r i a l   for  the   p l a t e .  

The  p e r f o r a t e d   m a t e r i a l   is  formed  from  a  s h e e t   o f  

d u c t i l e   m e t a l ,   and  as  shown  in  F i g u r e s   3  and  4  t h e  

p e r f o r a t i o n s   are  in  the  form  of  nar row  e l o n g a t e d  

r e c t a n g u l a r   p e r f o r a t i o n s   or  s l o t s   10  and  the  m a t e r i a l  

d i s p l a c e d   by  the  c u t t i n g   forms  t a p e r i n g   s i de   l i p s   20 

which  are  not  b u r r e d   and  which  d e f i n e   l o n g i t u d i n a l   r i b s  

30  which  are  b r i d g e d   by  t r a n s v e r s e   r i b - l i k e   p o r t i o n s   4 0 .  

The  d i m e n s i o n s   here   show  a  s l o t   which  is   l o n g e r   t h a n  

t h a t   of  the   p l a t e   shown  in  F i g u r e s   1  and  2 .  

The  s a id   e l o n g a t e d   p e r f o r a t i o n s   or  s l o t s   1  a r e  

formed  by  p a s s i n g   the   s t r i p   or  s h e e t   m a t e r i a l   b e t w e e n  

a  t o o t h e d   r o l l e r   and  a  r o l l e r   hav ing   a l i g n e d   c i r c u m f e r e n t i a l  



r e c e s s e s   or  g r o o v e s   i n t o   which  the  t e e t h   c a n  p a s s   and  

be  accommodated   a f t e r   p e n e t r a t i n g   the  s a id   m a t e r i a l .  

The  p e r f o r a t i n g   r o l l e r   i s ,  f o r m e d   with  t e e t h   h a v i n g  

the  shape   i l l u s t r a t e d   in  F i g u r e s   5  and  6,  a c c o r d i n g   t o  

which  each  t o o t h   in  l o n g i t u d i n a l   c r o s s - s e c t i o n ,   t h a t  

is  from  r o o t   to  t i p ,   c o m p r i s e s   s i d e   f a c e s   50  w h i c h  

c o n v e r g e   to  and  t e r m i n a t e   in  a  sha rp   c u t t i n g   edge  6 0 ,  

and  the  c h a r a c t e r i s t i c   f e a t u r e   of  each  t o o t h   is  t h a t  

the  a n g l e   B  i n c l u d e d   be tween   s a i d   s i d e   f a c e s   of  t h e  

t o o t h   in  the  p o r t i o n   70  a d j a c e n t   the   c u t t i n g   edge  60  i s  

g r e a t e r   than   the  ang le   A  i n c l u d e d   be tween   the   s a i d   s i d e  

f a c e s   be tween   the   r o o t   of  the   t o o t h   a n d s a i d   p o r t i o n   7 0 .  

As  p r e v i o u s l y   e x p l a i n e d ,   the  f o r m a t i o n   of  t h e  

t e e t h   in  the  f o r e g o i n g   manner  e n a b l e s   the   t e e t h   to  b e  

made  s h o r t e r   so  t h a t   they   do  not  p ick   up  the  m a t e r i a l  

as  they   l e a v e   the   formed  p e r f o r a t i o n s .   F i g u r e   6 

i l l u s t r a t e s   how  gaps  90  are  formed  be tween   the  l e a d i n g  

and  t r a i l i n g   edges  of  the  t e e t h   by  t a p e r i n g   t h e s e   e d g e s  

s l i g h t l y   r a d i a l l y .  

A l though   i t   is  p r e f e r r e d   to  have  an  a n g u l a r  

t r a n s i t i o n   be tween   the   p a r t s   of  the   s i d e   f a c e s   d i s p o s e d  

at  d i f f e r e n t   a n g l e s   as  e x p l a i n e d   above ,   a  s e c t i o n   s i m i l i a r  

to  t h a t   shown  in  F i g u r e   5  but  with  a  cu rved   t r a n s i t i o n  

be tween   s a i d   p a r t s   of  the   s i d e   f a c e s   is   a l s o  

a c c e p t a b l e .  



It  has  been  found  t h a t   the   va lue   of  the   ang le   "C" 

d e f i n i n g   t h a t   gap  90  be tween   the   l e a d i n g   and  t r a i l i n g  

edges   of  a d j a c e n t   t e e t h   is  i m p o r t a n t   and  shou ld   n e i t h e r  

be  too  l a r g e   nor  too  s m a l l ,   the   va lue   of  t h i s   ang le   "C" 

d e p e n d i n g   on  the  d i a m e t e r   of  the   r o l l e r   and  t h e  

p e n e t r a t i o n   of  the   t e e t h .   If  the   a n g l e   "C"  is   too  s m a l l  

t h e n ,   as  the  t o o t h   l e a v e s   the   m a t e r i a l ,   t he   r o o t   o f  

the  t o o t h   and  the  c u t t i n g   face   l i e   beh ind   the  v e r t i c a l  

to  t he   me ta l   s t r i p   and  the   me ta l   is  p i c k e d   up.  If  t h i s  

a n g l e   is  too  g r e a t   the   m a t e r i a l   t e a r s   b e f o r e   f u l l  

p e n e t r a t i o n   is  r e a c h e d .  

I d e a l l y   the  l e a d i n g   edge  of  each  t o o t h   shou ld   h a v e  

a  p o s i t i v e   ang le   "D"  ( F i g u r e   7)  to  the  v e r t i c a l   "V" 

d u r i n g   the  e x i t   p h a s e .   If  the  a n g l e   "D"  is  too  l a r g e ,  

then   the  d i s t a n c e   be tween  one  r i b - l i k e   p o r t i o n  4 0   t o  

the  nex t   e x c e e d s   the  d i s t a n c e   from  the  p o i n t   of  t h e  

l e a d i n g   edge  and  the   back  of  the  t o o t h ,   and  s l i p   o c c u r s  

and  f u l l   p e n e t r a t i o n   by  the  t r a i l i n g   edge  is  n o t  

a c h i e v e d   and  the   t r a i l i n g   edges  of  the  s l o t s   10  become  

r o u n d e d   and  i l l   f o r m e d .  

For  the  gas  b u r n e r   of  t h i s   i n v e n t i o n   the   a p e r t u r e s  

are  p r e f e r a b l y   more  of  a  s q u a r e   shape   with  the  d i s p l a c e d  

m a t e r i a l   f o rming   a  g e n e r a l l y   r e c t a n g u l a r   v e n t u r i   t u b e .  

With  known  c o n s t r u c t i o n   of  b u r n e r s   of  a  s m a l l e r  

s i z e   i t   has  h i t h e r t o   been  n e c e s s a r y   to  i n c o r p o r a t e   a  



p i e c e   of  gauze  m a t e r i a l   below  the  p e r f o r a t e d   b u r n e r   p l a t e  

in  o rde r   to  e f f e c t   t u r b u l e n c e   and  more  r a p i d   mixing  i n  

the  gas  flow  p i r o r   to  same  r e a c h i n g   the  b u r n e r .   T h i s  

has  been  n e c e s s a r y   b e c a u s e   of  the   r e l a t i v e l y   s h o r t   f l o w  

path  for  the  gas  which  is  i n s u f f i c i e n t   to  cause   good  

m i x i n g .   By  u s i n g   a  p e r f o r a t e d   p l a t e   in  a c c o r d a n c e   w i t h  

the  p r e s e n t   i n v e n t i o n   with  the  rough  s i d e   of  the  p e r -  

f o r a t i o n s   f a c i n g   i n w a r d l y ,   i t   has  been  found  t h a t   t h i s  

p r o d u c e s   good  t u r b u l e n c e   in  the  gas  flow  and  i t   i s  

p o s s i b l e   to  omit  the   gauze  which  has  h i t h e r t o   been  u s e d .  

The  m a t e r i a l   a p p e a r s   to  e f f e c t   the   s l o w i n g   down  of  t h e  

f low,  hence  c r e a t i n g   high  t u r b u l e n c e   and  b e t t e r   m i x i n g .  

With  l a r g e r   b u r n e r s ,   on  the  o t h e r   hand,   i t   has  b e e n  

found  t h a t   the   rough  s i d e   of  the   m a t e r i a l   is  p r e f e r a b l y  

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

v e n t u r i   p a s s a g e s   uh i ch   p r o v i d e   a  smooth  flow  pa th   t o  

give  good  b u r n i n g   c h a r a c t e r i s t i c s   to  the  f l ame .   T h i s  

a r r a n g e m e n t   can  be  a d a p t e d   where  the  b u r n e r s   a r e  

s u f f i c i e n t l y   l a r g e   so  t h a t   mixing   o c c u r s   s a t i s f a c t o r i l y  

p r i o r   to  r e a c h i n g   the   b u r n e r   p l a t e .  

It  w i l l   t hus   be  a p p a r e n t   t h a t   the  i n v e n t i o n  

p r o v i d e s   c o n s i d e r a b l e   a d v a n t a g e   in  t h a t   the   same  m a t e r i a l  

for  the  b u r n e r   p l a t e   may  be  used  whe the r   or  not  t h e  

c o n s t r u c t i o n   of  sma l l   or  l a r g e   b u r n e r s   is  c o n t e m p l a t e d ,  

and  by  the  s i m p l e   e x p e d i e n t   of  r e v e r s i n g   the  m a t e r i a l  



v a r i o u s   c h a r a c t e r i s t i c s   can  be  i m p a r t e d   to  the  g a s  

flow  t h r o u g h   the  b u r n e r   h e a d .  



1.  A  gas  b u r n e r   c o m p r i s i n g   a  gas  j e t   (1) ,   a  g a s  

and  a i r   mixing   p o r t i o n   (4)  a n d  a   d i f f u s i n g   p a r t   ( 5 )  

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

with  the   open  mouth  t h e r e o f   p r o v i d e d   with  a  p e r f o r a t e d  

c l o s u r e   (16) ,   s a i d   c l o s u r e   (6)  be ing   formed  from  a  s h e e t  

m a t e r i a l   with  a  p l u r a l i t y   of  a d j a c e n t   l o n g i t u d i n a l l y  

e x t e n d i n g   l i n e s   of  r e c t a n g u l a r   shaped   p e r f o r a t i o n s   ( 1 0 )  

each  p e r f o r a t i o n   be ing   formed  by  a  punch  which  d i s p l a c e s  

m a t e r i a l   to  e x t e n d   to  one  s i d e   of  the   s h e e t   f o rming   an  

a p e r t u r e   d e f i n e d   by  s i d e s   (20)  formed  by  the  d i s p l a c e d  

m a t e r i a l .  

2.  A  gas  b u r n e r   a c c o r d i n g   to  Claim  1,  w h e r e i n   t h e  

d i s p l a c e d   m a t e r i a l   forms  l i p s   (20)  a round   the  a p e r t u r e .  

3.  A  gas  b u r n e r   a c c o r d i n g   to  Claim  2,  w h e r e i n   t h e  

c r o s s - s e c t i o n   d e f i n e d   by  the   s i d e s   of  the   l i p s   t a p e r s  t o  

form  a  v e n t u r i   a p e r t u r e .  

4.  A  gas  b u r n e r   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,  

whe re in   the  a p e r t u r e   has  s i d e   d i m e n s i o n s   a p p r o x i m a t e l y  

be tween   1.8  mm  and  1.5  mm. 

5.  A  gas  b u r n e r   a c c o r d i n g   to  Claim  4,  w h e r e i n   t h e  

a p e r t u r e   is  r e c t a n g u l a r   with  a  d i m e n s i o n   1.8  mm  by  1.5  mm. 

6.  A  gas  b u r n e r   a c c o r d i n g   to  any  p r e c e d i n g   C l a i m ,  

w h e r e i n   the   d i s p l a c e d   m a t e r i a l   e x t e n d s   i n w a r d l y   of  t h e  

b u r n e r .  



7.  A  gas  b u r n e r   a c c o r d i n g   to  any  p r e c e d i n g   C l a i m ,  

w h e r e i n   the  d i sp laced   m a t e r i a l   e x t e n d s  o u t w a r d l y   of  t h e  

b u r n e r .  
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