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(§4)  Gasburner. 

  The  burner  has  a  gas  outflow  aperture  pattern  improv- 
ing  the  penetration  of  secondary  air  to  the  apertures,  as  well 
as  small  round  apertures  (7)  as  auxiliary  gas  structure.  The 
pattern  has  longitudinal  rows  of  slots  (6)  alternating  with 
shorter  slots  (8)  or  round  apertures  (7)  (Fig. 3,  4),  or  so 
alternating  in  pairs  (figure  5). 

Also  transversely  adjacent  longitudinal  rows  have  a 
phase  shift  such  that  no  slots  are  directly  successive  in  the 
transverse  direction. 



The  i n v e n t i o n   r e l a t e s   to  a  g a s b u r n e r   compr i s ing   a  gas  nozz l e ,   a  

g a s - a i r   mixing  tube  a d j a c e n t   t h e r e t o   and  a  burner   hous ing ,   in  w h i c h  

in  the  top  of  sa id   housing  a  p a t t e r n   of  t r a n s v e r s e   bu rne r   s l o t s   and  

burne r   a p e r t u r e s ,   p o s i t i o n e d   a l t e r n a t i n g l y   t h e r e w i t h   and  h a v i n g  

d i f f e r e n t   d imens ions   from  the  s l o t s ,   has  been  p rov ided ,   s a i d  

p a t t e r n   r e p e a t i n g   i t s e l f   in  the  t r a n s v e r s e   d i r e c t i o n   of  the  b u r n e r ,  

round  a p e r t u r e s   e x c l u s i v e l y   having  been  p rov ided   at  both  t r a n s v e r s e  

ends  of  the  p a t t e r n ,   the  s l o t s   and  a p e r t u r e s   ex t end ing   in  rows  i n  

the  l o n g i t u d i n a l   d i r e c t i o n   of  the  b u r n e r .  

A  s i m i l a r   bu rne r   is  known  from  the  B r i t i s h   p a t e n t   1 . 4 6 2 . 9 8 5 .  

There in   between  the  t r a n s v e r s e   s l o t s   of  two  a d j a c e n t   l o n g i t u d i n a l  

rows  in  the  t r a n s v e r s e   d i r e c t i o n   each  time  th ree   round  a p e r t u r e s  

are  p r o v i d e d ,   c o n s t i t u t i n g   a  s o - c a l l e d   a u x i l i a r y   gas  s t r u c t u r e ,  

whereby  the  gas  l e av ing   the  s l o t s   i g n i t s   more  e a s i l y   and  a  more 

s t a b i l e   bu rn ing   is  a c h i e v e d .  

However,  i t   has  been  found  t h a t   the  access   of  s e c o n d a r y  

a i r   to  the  gas  l e a v i n g   the  s l o t s   is  h i n d e r e d   in  t h a t   sa id   s l o t s  

are  c lose   to  each  o the r   in  the  l o n g i t u d i n a l   d i r e c t i o n   of  the  b u r n e r ,  

e .g .   at  a  spac ing   of  2  m i l l i m e t e r s .  

The  i n v e n t i o n   aims  at  improving  sa id   supply  of  s e c u n d a r y  

a i r   to  the  s l o t s   and  the reby   to  f u r t h e r   the  burn ing   p roces s   s t i l l  

more .  

This  is  ach ieved   a cco rd ing   to  the  i n v e n t i o n   i f  t h e   b u r n e r  

a p e r t u r e s   are  p o s i t i o n e d   in  i d e n t i c a l   l o n g i t u d i n a l   rows  of  s l o t s  

with  each  time  between  two  s u c c e s s i v e   s l o t s   one  or  more  d i f f e r e n t l y  

shaped  a p e r t u r e s ,   which  t o g e t h e r   have  a  sma l l e r   c r o s s s e c t i o n   t h a n  

one  of  sa id   s l o t s   and  wherein  l o n g i t u d i n a l   rows  which  are  a d j a c e n t  

in  the  t r a n s v e r s e   d i r e c t i o n   show  a  phase  s h i f t   such  t h a t   in  t h e  

t r a n s v e r s e   d i r e c t i o n   of  the  burner   no  s l o t s   of  a d j a c e n t   l o n g i t u d i n a l  

rows  are  d i r e c t l y   a d j a c e n t   to  each  o t h e r .  

Thereby  the  secundary   a i r   may  e n t e r   between  the  s l o t s   more 

e a s i l y   while   the  a u x i l i a r y   f u n c t i o n   of  the  sma l l e r   a p e r t u r e s   r e m a i n s .  

A  p o s s i b i l i t y   to  g ran t   the  a p e r t u r e s   s i t u a t e d   between  t h e  



s l o t s   a  sma l l e r   c r o s s - s e c t i o n   than  the  s l o t s   is  p r e s e n t   in  an  

embodiment  in  which  the  burner   a p e r t u r e s   having  the  d i f f e r e n t  

d imensions   are  round  a p e r t u r e s .  

Another   p o s s i b i l i t y   is  to  manufac tu re   the  bu rne r   a p e r -  

t u r e s   having  the  d i f f e r e n t   d imens ions   in  the  shape  of  s h o r t e r  

s l o t s   having  a  l eng th   which  is  s u b s t a n t i a l l y   equal  to  2/3  of  t h e  

l eng th   of  the  f i r s t   ment ioned   s l o t s ,   the  c en t r e   of  each  a p e r t u r e  

be ing   a l i g n e d , i n   the  l o n g i t u d i n a l   d i r e c t i o n   of  the  b u r n e r ,   w i t h  

t h a t   of  the  f i r s t   ment ioned  s l o t s .  

In  a  p r e f e r r e d   embodiment  of  the  burner   a c c o r d i n g   t o  

the  i n v e n t i o n   the  p i t c h   or  c e n t e r - t o - c e n t e r   spac ing   b e t w e e n  

s u c c e s s i v e   t r a n s v e r s e   rows  is  in  the  range  of  1.2  to  1.5  m i l l i m e t e r s .  

Thereby  c o n c e n t r a t e d   g e n e r a t i o n   of  flames  is  o b t a i n e d .  

The  i n v e n t i o n   w i l l   be  f u r t h e r   e x p l a i n e d   below  w i t h  

r e f e r e n c e   to  the  drawing  showing  some  embodiments,   given  a s  

examples ,   of  the  bu rne r   acco rd ing   to  the  i n v e n t i o n .  

Figure   1  is  a  p lan  view  of  a  b u r n e r .  

F igure   2  is  a  l o n g i t u d i n a l   s e c t i o n   through  sa id   b u r n e r .  

F igure   3  shows  p a r t   of  the  burner   a p e r t u r e s   in  t h e  

top  of  the  b u r n e r .  

F igure   4  shows  d i f f e r e n t l y   shaped  bu rne r   a p e r t u r e s .  

F igure   5  shows  a  f u r t h e r   p o s s i b i l i t y   of  the  burner   p a t t e r n .  

The  burner   a cco rd ing   to  f i g u r e s   1  and  2  comprises   a  burner   h o u s i n g  

1  which  g e n e r a l l y   is  t u b u l a r   and  has  c losed   end  wal l s   and  may  h a v e  

an  a r b i t r a r y   c r o s s s e c t i o n a l   shape.  In  t h i s   f i g u r e   a  c i r c u l a r   b u r n e r  

tube  is  shown.  A  g a s - a i r   mixing  tube  2  is  mounted  c o a x i a l l y   w i t h i n  

the  hous ing  1  and  in  one  end  wall   of  the  hous ing   a  gas  nozz le   3 

is  mounted,  l i k e w i s e   coax i a l   with  the  hous ing  1  and  ending  s h o r t l y  

be fo re   the  beg inn ing   of  the  mixing  tube  2 .  

In  the  top  of  the  mixing  tube  1  ,  as  shown  in  phan tom 

in  f i g u r e   1,  a  p r e d e t e r m i n e d   p a t t e r n   of  burner   a p e r t u r e s  .  i s   p r o v i -  

ded,  f i g u r e   1  only  showing  the  p a t t e r n   4  at  the  beg inn ing   and  a t  

the  end  of  the  hous ing .   Said  p a t t e r n   may  be  r e p e a t e d   at  f i xed   s p a -  

cing  in  the  l o n g i t u d i n a l   d i r e c t i o n   of  the  housing  1,  as  a l so   a p p e a r s  

from  f i g u r e s   3  and  4 .  



Figure   3  shows  a  f i r s t   p o s s i b i l i t y   of  the  embodiment  

of  the  a p e r t u r e s   p a t t e r n .   There  are  i d e n t i c a l   l o n g i t u d i n a l   rows 

5,  in  the  embodiment  acco rd ing   to  f i g u r e   3  f ive   of  s a id   l o n g i -  

t u d i n a l   rows  a d j a c e n t   to  each  o t h e r .   Each  l o n g i t u d i n a l   row  com- 

p r i s e s   r e c t a n g u l a r   s l o t s   6  which  are  r e g u l a r l y   a l t e r n a t e d   w i t h i n  

t h i s   case  th ree   round  a p e r t u r e s   7,  the  t o t a l   c r o s s s e c t i o n   of  t h e  

a p e r t u r e s   being  s m a l l e r   than  t h a t   of  a  s l o t   6 .  

The  rows  5  have  mu tua l ly   a  phase  s h i f t   such  t h a t  

a d j a c e n t   to  each  s l o t   6  t he re   are  a p e r t u r e s   7.  The  p i t c h   o r  

cen t r e   to  c e n t r e   spac ing   between  a  row  of  a p e r t u r e s   7  and  a  s l o t  

6  in  each  l o n g i t u d i n a l   row  is  c o n s t a n t   and  a lso  the  p i t c h   b e t w e e n  

the  round  a p e r t u r e s   7  in  the  t r a n s v e r s e   d i r e c t i o n   of  the  b u r n e r  

is  c o n s t a n t   through  a l l   of  the  bu rne r   p a t t e r n .  

Therewi th   the  p a t t e r n   is  such  t h a t   in  the  l o n g i t u d i n a l  

d i r e c t i o n   as  well   as  in  the  t r a n s v e r s e   d i r e c t i o n   never   two  s l o t s  

are  d i r e c t l y   s u c c e s s i v e   to  each  o t h e r ,  b u t   between  two  s l o t s  

a  p l u r a l i t y   of  the  s m a l l e r   a p e r t u r e s   7  are  p rov ided .   Thereby  t h e  

secundary   a i r   may  p e n e t r a t e   more  e a s i l y   to  a l l   s l o t s   whi le ,   due 

to  the  a p e r t u r e s ,   yet  a  so  c a l l e d   a u x i l i a r y   gas  s t r u c t u r e  i s  

p r e s e n t   between  the  s l o t s   whereby  the  burn ing   p rocess   i s  

m a i n t a i n e d   in  uniform  manner  and  a  s t a b l e   burn ing   p r o c e s s   i s  

a c h i e v e d .  

At  the  t r a n s v e r s e   end  of  each  p a t t e r n   e x c l u s i v e l y   LOws 

of  a p e r t u r e s   7  have  been  p r o v i d e d   so  t h a t   the  secondary   a i r   may 

e a s i l y   flow  towards  the  a p e r t u r e s   from  the  p o r t i o n   of  the  b u r n e r  

tube  o u t s i d e   the  gas  e m i t t i n g   p o r t i o n   and  a lso   t he re   a u x i l i a r y  

gas  is   p rov ided .   Each  time  between  the  burner   a p e r t u r e s   p a t t e r n  

in  the  l o n g i t u d i n a l   d i r e c t i o n   of  the  burner   a  p o r t i o n   of  t h e  

burner   is  p r e s e n t   having  no  a p e r t u r e s   wha t soever   in  o rder   t h a t  

a lso   from  t h a t   s ide   the  secondary   a i r   can  e a s i l y   p e n e t r a t e   t o  

the  burner   a p e r t u r e s .  

Figure  4  shows  a  d i f f e r e n t   burner   p a t t e r n   a cco rd ing   t o  

the  i n v e n t i o n .   The  d i f f e r e n c e   with  f i gu re   3  is  only  t h a t   e a c h  

th ree   a p e r t u r e s   7  between  the  s l o t s   6  have  been  r e p l a c e d   by  s h o r t e r  

s l o t s   7,  having  a  l eng th   which  is  s u b s t a n t i a l l y   equal   to  2/3  o f  



the  l eng th   of  a  s l o t   6  and  the  c en t r e   of  which  is  in  the  l o n g i -  

t u d i n a l   burner   d i r e c t i o n   a l i g n e d   with  t h a t   of  the  s l o t s   6 .  

Also  t he r eby   the  secondary   a i r   can  more  e a s i l y   reach  a l l   s l o t s  

6 .  

F i n a l l y ,   a cco rd ing   to  f i g u r e   5  again  an  o the r   p a t t e r n  

is  p o s s i b l e .   According  to  t h a t   p a t t e r n   in  each  l o n g i t u d i n a l  

row  two  s l o t s   6  are  d i r e c t l y   s u c c e s s i v e   which  are  fo l lowed  by  

two  s e r i e s   of  t h r ee   a p e r t u r e s   7,  while  a lso   the  phase  s h i f t   i n  

the  t r a n s v e r s e   d i r e c t i o n   of  the  burner   is  p r e s e n t ,   in  t h i s   c a s e  

such  t h a t   each  time  be s ide   two  s l o t s   t he re   are  two  s e r i e s   o f  

a p e r t u r e s .  

I t   w i l l   be  c l e a r   t h a t   w i th in   the  scope  of  the  i n v e n t i o n  

also  d i f f e r e n t   p a t t e r n s   are  p o s s i b l e   wherein  the  s l o t s   may  b e  

more  e a s i l y   reached   by  the  secondary   a i r   through  a u x i l i a r y   g a s  

a p e r t u r e s   than  with  the  p r i o r   a r t .  

As  an  example  the  f o l l o w i n g   d imensions   may  be  g i v e n :  

The  s l o t s   6  may  have  d imensions   of  6  x  0,5  m i l l i m e t e r s ,   the  s l o t s  

8  d imensions   of  4  x  0.5  m i l l i m e t e r s   and  the  round  a p e r t u r e s   a  

d iamete r   of  0.8  m i l l i m e t e r s .   The  spac ing   between  s u c c e s s i v e   s l o t s  

or  a p e r t u r e s   in  a  long i tud ina l   row  is  p r e f e r a b l y   1.2  to  1.5  m i l l i m e t e r s ,  

wh ichspac ing   is  i n d i c a t e d   by  X  in  f i g u r e   5.  With  t h i s   s p a c i n g  

s u f f i c i e n t   secondary   a i r   may  e n t e r   and  yet   a  c o n c e n t r a t e d   f l a m e  

p a t t e r n   is  o b t a i n e d .  

The  number  of  a p e r t u r e s   in  the  t r a n s v e r s e   d i r e c t i o n   o f  

the  bu rne r   may  be  v a r i e d   and  depends  on  the  heat   c a p a c i t y - f o r   w h i c h  

the  bu rne r   is  des igned .   Per  p a t t e r n   u s u a l l y   a  l o n g i t u d i n a l   row  h a s  

th ree   to  ten  s u c c e s s i v e   s l o t s   or  a p e r t u r e   s e r i e s   r e s p e c t i v e l y .  

The  burner   is  s u i t a b l e   for   the  gas  f a m i l i e s   of  n a t u r a l  

gas,  c i t y   gas  and  l i q u i f i e d   g a s .  



1.  A  gas  bu rne r   compr is ing   a  gas  nozzle   (3),  a  g a s - a i r  

mixing  tube  (2)  a d j a c e n t   t h e r e t o   and  a  burner   housing  (1),  a 

p a t t e r n   (4)  of  t r a n s v e r s e   burner   s l o t s   (6)  a n d  b u r n e r   a p e r t u r e s  

(7,  8)  having  d i f f e r e n t   d imens ions ,   which  are  p o s i t i o n e d  

a l t e r n a t i n g l y   t h e r e w i t h ,   having  been  p rov ided   in  the  top  of  s a i d  

hous ing ,   sa id   p a t t e r n   being  r e p e a t e d   in  the  t r a n s v e r s e   d i r e c t i o n  

of  the  b u r n e r ,   round  a p e r t u r e s ( 7 ) e x c l u s i v e l y   being  p rov ided   a t  

both  t r a n s v e r s e   ends  of  sa id   p a t t e r n ,   the  s l o t s   (6)  b e i n g  

p o s i t i o n e d   in  rows  in  the  l o n g i t u d i n a l   d i r e c t i o n   of  the  b u r n e r ,  

c h a r a c t e r i z e d   in  t h a t   the  burner   a p e r t u r e s   are  p o s i t i o n e d   i n  

i d e n t i c a l   l o n g i t u d i n a l   rows  of  s l o t s   (6)  with  each  time  one  o r  

more  d i f f e r e n t l y   shaped  a p e r t u r e s   (7,  8)  between  two  s u c c e s s i v e  

s l o t s ,   sa id   d i f f e r e n t l y   shaped  a p e r t u r e s   having  t o g e t h e r   a  

sma l l e r   c r o s s s e c t i o n   than  one  of  sa id   s l o t s   (6),  l o n g i t u d i n a l  

rows  which  are  a d j a c e n t   in  the  t r a n s v e r s e   d i r e c t i o n  h a v i n g   a  

phase  s h i f t   such  t h a t   in  the  t r a n s v e r s e   d i r e c t i o n   of  the  b u r n e r  

no  s l o t s ( 6 ) o f   a d j a c e n t   l o n g i t u d i n a l   rows  are  d i r e c t l y   s u c c e s s i v e  

to  each  o t h e r .  

2.  Burner  a cco rd ing   to  claim  1,  c h a r a c t e r i z e d   in  t h a t  

the  bu rne r   a p e r t u r e s   having  d i f f e r e n t   d imensions   are  r o u n d  

a p e r t u r e s   ( 7 ) .  

3.  Burner  acco rd ing   to  claim  1,  c h a r a c t e r i z e d   in  t h a t  

the  bu rne r   a p e r t u r e s   having  d i f f e r e n t   d imensions   are  s h o r t e r  

s l o t s   (8)  h a v i n g  a  l e n g t h   which  is  s u b s t a n t i a l l y   equal  to  2/3  o f  

the  l eng th   of  the  f i r s t   ment ioned  s l o t s   (6),  the  cen t re   of  s a i d  

s h o r t e r   s l o t s   are  a l i g n e d   in  the  l o n g i t u d i n a l   burner   d i r e c t i o n  

with  those  of  the  f i r s t   ment ioned  s l o t s .  

4.  Burner  acco rd ing   to  one  or  more  of  the  p r e c e d i n g  

c l a ims ,   c h a r a c t e r i z e d   in  t h a t   the  p i t ch   d i s t a n c e   (X)  b e t w e e n  

s u c c e s s i v e   t r a n s v e r s e   rows  is  in  the  range  of  1.2  to  1.5  m i l l i m e t e r s .  
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