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©  Incandescent  ignitor. 

(g)  An  ignitor  94  comprising  a  low  voltage  incandescent  protected  from  becoming  fouled  by  contact  with  the  oil. 
resistance  heater  96  is  utilized  to  ignite  a  liquid  oil/air  mixture  When  energized,  the  heater  element  96  reaches  a  tempera- 
in  an  oil-fired  combustor  30.  The  resistance  heater  94  is  ture  of  about  1200°F-2500°F  and  creates  a  plume  of  hot  gas 
located  within  a  combustion  chamber  36  in  a  zone  where  a  which  causes  ignition,  in  the  preferred  form,  a  commercially 
combustible  mixture  of  oil  and  air  is  present  but  remote  from  available  glow  plug  is  used,  and  is  energized  by  a  low 
the  direct  spray  of  liquid  fuel  oil,  thus  the  ignitor  94  is  voltage  of  about  12  volts  and  draws  about  30-35  amperes. 
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@  An  ignitor  94  comprising  a  low  voltage  incandescent 
resistance  heater  96  is  utilized  to  ignite  a  liquid  oil/air  mixture 
in  an  oil-fired  combustor  30.  The  resistance  heater  94  is 
located  within  a  combustion  chamber  36  in  a  zone  where  a 
combustible  mixture  of  oil  and  air  is  present  but  remote  from 
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voltage  of  about  12  volts  and  draws  about  30-35  amperes. 



The  present   i n v e n t i o n   r e l a t e s   to  an  i ncandescen t   i g n i t o r   for  use  

in  burners  or  combustors  of  l i qu id   fuel  and  to  a  method  o f  

i g n i t i n g   a  combust ib le   mixture  of  l i qu id   and  oxygen.  

In  present   combustors  used  in  oil   bu rne r s ,   gas  t u r b i n e s ,   o r  

v a p o r i z e r s   for  c ryogenic   l i q u i d ,   some  p o s i t i v e   and 

r e l i a b l e   means  is  needed  to  i g n i t i o n   of  the  o i l / a i r   m i x t u r e  

which  is  at  a  s u i t a b l e   mixture  for  combustion,   p r e f e r a b l y   a t  

s t o i c h i o m e t r i c   c o n d i t i o n s .  

one  of  the  f ace t s   of  such  r e l i a b i l i t y   is  that  the  i g n i t o r   mus t ,  

of  course,   be  s u f f i c i e n t l y   c lose ,   p h y s i c a l l y ,   to  t he  

combust ib le   o i l / a i r   mixture  to  i g n i t e   the  same  yet  when  t h e  

i g n i t o r   is  a c t u a l l y   in  the  stream  of  oil  i n j e c t e d   into  t h e  

combustor  the  i g n i t o r   can  become  fouled  and  i t s   performance  and 

r e l i a b i l i t y   r e d u c e d .  

In  t y p i c a l   combustors ,   l i qu id   fuel  such  as  oil   is  i n j e c t e d   by 

a  nozzle  in  a  spray  causing  a tomiza t i on   of  the  fuel  and  c r e a t i n g  

a  combust ible   f u e l / a i r   mixture  in  c e r t a i n   zones  of  t h e  

combustion  chamber.  

There  are  in  use  for  such  l i qu id   fuel  combustors,   i g n i t i o n  

devices  that   produce  a  high  vol tage   spark  to  cause  i g n i t i o n ,  

however,  in  many  i n s t a n c e s ,   a  source  of  high  vo l t age ,   i . e .  

severa l   thousand  vo l t s   and  above  is  not  convenient   and,  o f  

course,   the  s h i e l d i n g   wir ing ,   e t c . ,   for  high  vol tage   c o n n e c t i o n s  

are  more  d i f f i c u l t   to  c o n s t r u c t .   In  a d d i t i o n ,   sparking  c a u s e s  



e r o s i o n   of  the  e l e c t r o d e s   and  t h e r e f o r e   maintenance  is  needed  

to  c o n t i n u a l l y   monitor  the  spark  devices  and  replace   the  d e v i c e s  

when  the  e ros ion   of  i t s   e l e c t r o d e s   is  severe  enought  to  i m p a i r  

the  r e l i a b i l i t y .  

In  the  p resen t   i n v e n t i o n ,   the  d i f f i c u l t i e s   with  the  e x i s t i n g  

spark   or  energy  d i s cha rge   type  of  i g n i t o r s   are  a l l e v i a t e d   by 

p r o v i d i n g   an  i ncandescen t   i g n i t o r   and  a  method  of  i g n i t i n g  a  

combus t i b l e   fuel   as  claimed  in  the  appended  claims  that  a r e  

usab le   with  a  l i q u i d - f u e l   combustor  such  as  an  o i l - f i r e d   combus tor .  

The  i n c a n d e s c e n t   i g n i t o r - o f   the  p re sen t   i nven t ion   is  t y p i c a l l y   a 

l o w - v o l t a g e   device  ( l ess   than  250  v o l t s )   that   provides  a  h i g h  

t e m p e r a t u r e ,   i . e .   about  1200°-2500°F  and  thereby  c rea tes   a 

plume  of  extremely  hot  gas  tha t   causes  the  i g n i t i o n   of  t h e  

combus t ib l e   mixture  of  o i l   and  a i r   in  the  combustion  chamber.  A 

high  r e s i s t a n c e   coi l   of  heated  wire  in  the  i g n i t o r   is  p o s i t i o n e d  

s u f f i c i e n t l y   near  the  combus t ib le   mixture  in  the  combus t ion  

chamber  to  i g n i t e   the  same  mixture  by  the  hot  plume  of  gas  bu t  

the  co i l   is  kept  away  from  the  d i r e c t   stream  of  the  atomized  o i l  

as  it   is  i n j e c t e d   t h e r e i n t o .   The  l o c a t i o n   of  the  i g n i t o r   i s  

t y p i c a l l y   in  a  zone  with  a  f a i r l y   s t a b l e ,   s t o i c h i o m e t r i c   m i x t u r e  

of  the  o i l   and  a i r   in  o p e r a t i o n   of  the  combustor.  P r o t e c t i o n  

a g a i n s t   carbon  bu i ld -up   may  be  a f fo rded   both  by  the  p o s i t i o n   of  

the  i g n i t o r   with  respec t   to  the  spray  of  1 i q u i d · o i 1   and  also  by 

s u r r o u n d i n g   the  heated  wire  of  such  i g n i t o r   with  a  c y l i n d r i c a l  

housing  such  that  the  plume  of  heated  air   is  caused  to  pass  from 

the  heated   wire  of  the  i g n i t o r   out  into  the  zone  where  t h e  

combus t ib le   mixture  is  p r e s e n t ,   thus  causing  i g n i t i o n .  

The  i n v e n t i o n   is  now  desc r ibed   by  way  of  example  with  r e f e r e n c e  

to  the  accompanying  drawings  in  which:  

Fig  1,  is  a  side  view,  p a r t l y   in  s e c t i o n ,   of  an  o i l - f u e l e d  

combustor  having  an  i ncandescen t   i g n i t o r   cons t ruc t ed   i n  

accordance   with  the  p re sen t   i n v e n t i o n ;  

Fig  2,  is  a  side  view,  p a r t l y   in  cross  s e c t i o n ,   of  a  n o z z l e  

ho lder   used  to  r e t a i n   the  fuel   nozzle  for  i n t roduc ing   and 

a tomiz ing   the  l i qu id   fuel  in  the  combustor  of  Fig  1; 



Fig.  3,  is  an  end  view,  shown  p a r t l y   broken  away  in  s e c t i o n ,   o f  

the  nozzle   holder   of  Fig.  2 ;  

F ig .4 ,   is  a  side  cross  s e c t i o n a l   view  of  a  ba f f l e   p la te   used  i n  

the  combustor  of  Fig.1  to  c rea te   a  s t a b l e   flame  p a t t e r n ;   and 

Fig.  5,  is  an  end  view  of  the  ba f f l e   p la te   of  Fig.  4. 

Turning  f i r s t   to  F i g . l ,   there  is  shown  a  combustor  30  for  u s e  

with  a  l i q u i d   fuel   such  as  o i l .   The  combustor  30  is  p r e f e r a b l y  

c y l i n d r i c a l   in  shape  and  inc ludes   an  outer   s h e l l   32  g e n e r a l l y  

c o n s t r u c t e d   of  12  guage  s t a i n l e s s   s t e e l .   A  gene ra l   d e s c r i p t i o n  

of  combustors  can  be  found  in  Gas  Turbine  Eng ineer ing   Handbook, 

Sec t ion   5,  "Combustors" ,   by  Herbert   R.  Hazard,  and  p r o v i d e s  

background  for  th is   i n v e n t i o n .  

Within  the  outer   she l l   32  and  which  is  also  c y l i n d r i c a l l y   shaped  

and  coax ia l   t h e r e t o ,   is  a  l i n e r   34  c o n s t r u c t e d   of  r e l a t i v e   t h i n  

(.050"  t h i ck   s t a i n l e s s   s t e e l )   and  wi th in   which  is  conta ined  o r  

def ined  a  pr imary  combustion  chamber  or  zone  volume  36  and  a  

secondary  combustion  chamber  or  zone  38  where  the  hot  gases  from 

primary  combustion  chamber  36  are  mixed  with  secondary  a i r   t o  

complete  the  combustion  p r o c e s s .  

In  the  embodiment  as  shown,  the  a i r   for  the  combustion  t a k i n g  

place  in  primary  combustion  chamber  36  and  for  complet ion  o f  

combustion  in  secondary  combustion  chamber  38  is  supp l ied   by  a 

fan,  not  shown,  and  air   passes  through  the  annular   passage  40 

between  l i n e r   34  and  outer   she l l   32  and  which  flow  of  air   s e r v e s  

to  cool  the  l i n e r   34  and  outer  she l l   32.  As  noted  in  F i g . l ,   t h e  

air   passes  through  the  annular   passage  40  in  the  d i r e c t i o n   o f  

arrows  42.  

An  end  p l a t e   44  c loses   off  one  end  of  the  combustor  30  and  i s  

f i t t e d   into  the  ends  of  the  l i n e r   34  and  the  outer   she l l   32  t o  

close  the  same.  C e n t r a l l y   located   through  end  p la te   44  i s  

f i t t e d   a  nozzle  ho lder   46  which,  among  other  f unc t i ons ,   c h a n n e l s  

a i r   for  de te rmin ing   the  p a t t e r n   of  fuel  d i s t r i b u t i o n   for  l i q u i d  

fuel  i n j e c t e d   by  means  of  the  fuel  nozzle  48. 



The  nozzle  ho lder   46  is  more  f u l l y   shown  in  F igs .2   and  3  i n  

cross  s ec t ion   and  end  view,  r e s p e c t i v e l y ,   and  g e n e r a l l y  

comprises  a  body  50  having  an  opening  52,  one  end  of  wh ich  

opening  52  opens  into  an  angled  opening  54  at  an  angle  of 

app rox ima te ly   90°  about  i t s   c e n t r a l   ax i s ,   as  shown,  and 

f u r t h e r   comprises  a  p l u r a l i t y   of  r a d i a l l y   o r i e n t e d   a p e r t u r e s   56 

which  open  into  the  angled  opening  54.  A  recess   58  is  formed  i n  

body  50  in  order  to  r ece ive   the  fuel   nozzle  48  (not  shown  i n  

Figs.   4  and  5).  The  fuel   nozz le   48  may  be  of  c o n v e n t i o n a l  

commercial  design  as  supp l i ed   by  the  Delavan  Co rpo ra t i on   Nozz le  

Model  No.  27710-1  and  which  is  ra ted   for  a  fuel   consumption  a t  

50  l b s / h r   of  JP4  fue l   o i l   at  a  supply  p r e s su re   of  100  p s i g .  

The  p a r t i c u l a r   fuel   nozz le   48  is  of  a  design  that   sprays  out  t h e  

atomized  fuel  o i l   on  the  shape  of  a  hol loq   cone  at  a  t o t a l   a n g l e  

of  app rox ima te ly   75°  +  5°  about  i t s   c e n t r a l   ax i s .   By 

pass ing   air   through  the  a p e r t u r e s   56,  the  l i q u i d   fuel  is  c a u s e d  

to  swir l   and  produce  a  vo r t ex   flow  in  the  primary  combus t ion  

chamber  36.  

As  shown  in  F i g . l ,   the  outer  su r face   57  of  the  nozzle  holder   46 

is  angled  with  r e s p e c t   to  i t s   c e n t r a l   axis  at  a p p r o x i m a t e l y  
30°  t h e r e t o ,   or  converges  at  a  t o t a l   angle  with  r e spec t   to  i t s  

c e n t r a l   axis  of  about  60°  in  the  shape  of  a  t r u n c a t e d   cone .  

Surrounding  the  fuel   nozzle  48  and  nozzle  holder   46  is  a 

c i r c u l a r   shaped  b a f f l e   p l a t e   60.  The  b a f f l e   p l a t e   60  is  shown 

in  d e t a i l   in  Figs .   4  and  5,  as  well  as  shown  assembled  t o  

combustor  30  in  Fig.  1.  

In  f ig s .   4  and  5,  the  b a f f l e   p l a t e   60  is  shown  as  g e n e r a l l y  

c i r c u l a r   in  shape  having  an  annular   dished  i n t e r i o r   62  and  a  

c e n t r a l   opening  64.  The  inner   lip  66  of  annular   d i s h e d  

i n t e r i o r   62  is  formed  at  an  angle  of  about  30°  to  the  c e n t r a l  

axis  of  the  b a f f l e   p l a t e   60  or  a  t o t a l   angle  of  60°  in  an 

inward  conica l   c o n f i g u r a t i o n .  

As  shown  in  F i g . l ,   the  ba f f l e   p la te   60  is  c o a x i a l l y   mounted  w i t h  

respec t   to  nozzle  ho lde r   46  and  fuel  nozzle  48  to  the  end  p l a t e  



44  by  means  such  as  bo l t s   68  secured  to  the  end  p l a t e   4 4  b y  n u t s  

70  and  held  in  i t s   p r e d e t e r m i n e d   p o s i t i o n   with  respect   to  f u e l  

nozzle  48  by  spacers   72.  In  the  p r e f e r r e d   embodiment,  t h r e e  

such  bo l t s   68,  spacers   72  and  nuts  70  hold  the  ba f f l e   p la te   60 

in  i t s   f ixed  p o s i t i o n   through  bolt   holes  74  in  ba f f l e   p l a t e   60 

and  the  f u r t h e r   hole  76  in  b a f f l e   p l a t e   60  is  used  in  c o n n e c t i o n  

with  the  i n c a n d e s c e n t   i g n i t o r   assembly  78  the  func t ion   of  w h i c h  

wi l l   be  l a t e r   d e s c r i b e d .  

As  may  now  be  seen  in  F i g . l ,   the  flow  of  a i r   for  use  in  t h e  

primary  combustion  chamber  36  and  the  secondary  combus t ion  

chamber  38  proceeds  as  f o l l ows .   The  primary  a i r ,   or  the  a i r  

a c t u a l l y   used  in  the  combust ion  of  the  l iqu id   f i e l   passes  a l o n g  

the  annular   passage  40  and  en t e r s   plenum  chamber  80  through  a 

p l u r a l i t y   of  openings  82  in  annu l a r   passage  40.  The  p lenum 

chamber  80  is  thus  formed  behind  the  ba f f l e   p la te   60  and  a i r   i s  

used  from  tha t   plenum  chamber  80  for  a  v a r i e t y   of  p u r p o s e s .  

A  por t ion   of  the  a i r   from  plenum  chamber  80  passes  t h r o u g h  

r a d i a l l y   o r i e n t e d   a p e r t u r e s   56  in  the  nozzle  holder   46  and  s u c h  

a i r   used  to  c rea te   the  s w i r l i n g   motion  for  the  fuel  i n j e c t e d  

into  primary  combustion  chamber  36  from  fuel  nozzle  48 .  

A  f u r t h e r   po r t ion   of  a i r   leaks  past  the  outer  edge  84  of  t h e  

ba f f l e   p l a t e   60  and  provides   some  cool ing   to  the  inner  s u r f a c e  

of  the  l i n e r   34  and  p r o t e c t s   l i n e r   34  from  d i r ec t   ac t ion   o r  

contac t   by  the  combustion  gases  of  primary  combustion  chamber 

36.  

Most  of  the  a i r ,   from  plenum  chamber  80  passes  through  t h e  

annular   f rus t rum  opening  86  to  serve  as  primary  air   to  s u p p l y  

oxygen  for  the  combustion  of  the  l i q u i d   fuel .   As  noted,  due  to  

the  design  angles  of  the  ou te r   s u r f a c e   57  of  nozzle  holder   46 

and  the  inner  lip  66  of  b a f f l e   p l a t e   60,  that   annular   f r u s t r u m  

opening  86  converges  in  the  d i r e c t i o n   toward  the  p r i m a r y  

combustion  chamber  36  at  a  t o t a l   angle  of  about  60°  about  t he  
c e n t r a l   axis  of  the  fuel   nozzle   48 .  



Secondary  a i r   is  mixed  with  the  ho t  combus t i on   gases  i n  

secondary   combustion  chamber  38  to  complete  the  c o m b u s t i o n  

process   and  is  admi t ted   to  the  secondary  combustion  chamber  38 

through  a  p l u r a l i t y   of  openings  87.  

In  o p e r a t i o n ,   t h e r e f o r e ,   the  fue l   is  i n j e c t e d   outwardly  into  t h e  

pr imary  combustion  chamber  36  by  the  fuel  nozzle  48  in  t h e  

p a t t e r n   of  a  hollow  cone  at  a  t o t a l   angle  of  about  75°  +  5 ° .  

The  fuel   is  atomized  by  the  fuel   nozzle  48  in  such  p r e d e t e r m i n e d  

p a t t e r n   into  small  d r o p l e t s   to  c r e a t e ,   in  c e r t a i n   a reas ,   t h e  

combus t ib le   mixture  of  l i q u i d   fuel  and  a i r   where  combustion  can 

a c t u a l l y   take  p lace .   The  pr imary  a i r   for  supplying  oxygen  f o r  

the  combust ib le   mixture  impinges  upon  the  hollow  cone  shaped  

p a t t e r n   of  l i q u i d   fuel  through  the  converging  annular   f r u s t r u m  

opening  86,  forming  a  p a t t e r n   of  movement  g e n e r a l l y   as  shown  by 

the  arrows  in  F i g . l .  

The  p a t t e r n   of  l i q u i d   f u e l / a i r   mixture  thereby  forms  a  zone  of 

combus t ib le   mixture  at  zone  88  which  is  a  r e l a t i v e l y   s t a b l e ,  

qu ie t   zone  p r o t e c t e d   by  b a f f l e   p l a t e   60  and  out  of  the  d i r e c t  

s tream  of  the  l i q u i d   fue l .   That  zone  88  thus  con ta ins   a  m i x t u r e  

tha t   can  r e a d i l y   be  i g n i t e d   by  means  of  the  i n c a n d e s c e n t   i g n i t o r  

assembly  78 .  

I n c a n d e s c e n t   i g n i t o r   assembly  78  comprises  a  c y l i n d r i c a l   h o u s i n g  

90  having  one  end  t he reo f   f i t t e d   wi th in   an  a p p r o p r i a t e   s i z e d  

opening  92  in  end  p l a t e   44  and  the  other  end  thereof   j u s t  

pass ing   through  the  opening  76  in  ba f f l e   p l a t e   60.  The 

i n c a n d e s c e n t   i g n i t o r   94  is  f i t t e d   wi thin   the  c y l i n d r i c a l   h o u s i n g  

90  by  means  such  as  a  th readed   engagement  for  ease  of  a s s e m b l y  

and  removal  at  95.  At  the  end  of  the  i ncandescen t   i g n i t o r   94 

towards  primary  combustion  chamber  36  is  a  high  r e s i s t a n c e  

hea t i ng   wire  96,  which  when  ene rg ized ,   provides  a  s u f f i c i e n t l y  

high  t empera tu re   to  c rea te   i g n i t i o n   of  the  combust ib le   l i q u i d  

f u e l / a i r   mixture  at  zone  88  w i t h i n   primary  combustion  chamber  36, 

thus  i g n i t i n g   the  root  flame  of  combustor  30.  

In  the  p r e f e r r e d   embodiment,  the  i ncandescen t   i g n i t o r   can  be  a 

commercia l ly   a v a i l a b l e   glow  plug,   normally  used  for  hea t ing   a i r  



in  d i e s e l   engines ,   and  t y p i c a l l y  m a y   be  Type  CH3  sold  b y  T h e  

Champion  Spark  Plug  Company,  Toledo,  Ohio  and  rated  at  12  v o l t s ;  

31-33  amps.  That  p a r t i c u l a r   glow  plug  a t t a i n s   a  t empera ture   o f  

about  1200°-2500°F  a f t e r   about  30  seconds  of  e n e r g i z a t i o n .  

As  can  be  seen,  the  a c t u a l   high  r e s i s t a n c e   hea t ing   wire  96  i s  

p o s i t i o n e d   wi th in   a  r e l a t i v e l y   p r o t e c t e d   envi ronment ,   out  o f  

d i r e c t   stream  of  l i q u i d   fuel   from  fuel  nozzle  48  and  a l s o  

i s o l a t e d   by  the  c y l i n d r i c a l   housing  90.  The  c y l i n d r i c a l   h o u s i n g  

90  serves   to  prevent   d i r e c t   impingement  of  l i q u i d   fuel  and 

consequent   carbon  bui ldup  on  the  i ncandescen t   i g n i t o r   94,  y e t  

the  a i r   t empera tu re   at  the  end  of  the  high  r e s i s t a n c e   h e a t i n g  

wire  96  reaches   a  s u f f i c i e n t l y   high  t empe ra tu r e ,   i . e .   a b o u t  

1200°-2500°F  in  between  10 -   60  seconds,   g e n e r a l l y   around  30 

seconds ,   that   the  con tac t   of  that   heated  a i r   with  the  l i q u i d  

f u e l / a i r   mixture  that   is  r e l a t i v e l y   s t a b l e   and  p r o t e c t e d   f rom 

the  high  t u r b u l e n t   zones  is  r e a d i l y   s u f f i c i e n t   to  i g n i t e   t h e  

m i x t u r e .  



1  An  i g n i t o r   for  causing  combustion  of  a  combust ible   m i x t u r e  

of  fuel   o i l   and  oxygen  c h a r a c t e r i s e d   in  that   i t   c o m p r i s e s  

an  i n c a n d e s c e n t ,   high  r e s i s t a n c e   hea t ing   wire,   means  f o r  

mounting  said  hea t ing   wire  in  c lose  contac t   with  t h e  

combus t ib le   mixture  and  means  to  ene rg ize   said  hea t ing   w i r e  

to  heat  said  hea t ing   wire  to  a  high  t empera tu re ,   s a i d  

hea t ing   wire  thereby  c r e a t i n g   a  plume  of  hot  gas  s u f f i c i e n t  

to  i g n i t e   the  combus t ib le   m i x t u r e .  

2.  An  i g n i t o r   as  claimed  in  claim  1,  c h a r a c t e r i s e d   in  that   h i g h  

r e s i s t a n c e   hea t ing   wire  is  a  glow  plug  and  said  h i g h  

t empera tu re   is  between  1200OF  and  25000F. 

3.  An  i g n i t o r   as  claimed  in  Claim  2,  c h a r a c t e r i s e d   in  that   s a i d  

means  to  energ ize   said  hea t i ng   wire  comprises  an  e l e c t r i c a l  

source  less  than  250  vo l t s   and  is  energ ized   f o r  

approx ima te ly   10-60  seconds  to  cause  said  glow  plug  to  r e a c h  

said  t empera tu re   of  between  about  1200°F  and  2500°F.  

4.  A  combustor  having  a  primary  combustion  chamber  (or  zone),   a  

fuel  nozzle  for  spraying   l i q u i d   fuel  into  said  p r i m a r y  

combustion  chamber,  means  to  i n t r o d u c e   primary  air   into  s a i d  

primary  combustion  chamber,  means  for  mixing  said  p r i m a r y  

a i r   and  said  spray  of  l i q u i d   fuel  to  produce  a  c o m b u s t i b l e  

mixture  of  l i qu id   fuel   and  oxygen  c h a r a c t e r i s e d   in  that   t h e  

combustor  a d d i t i o n a l l y   i nc ludes   an  i g n i t o r   for  i n i t i a t i n g  



burning   of  the  combus t ib le   mixture ,   said  i g n i t o r   c o m p r i s i n g  

a  high  r e s i s t a n c e   wire,   means  l o c a t i n g   said  high  r e s i s t a n c e  

wire  in  a  zone  w i th in   said  primary  combustion  chamber  i n  

c lose  p rox imi ty   to  said  combus t ib le   mixture  but  remote  f rom 

said  spray  of  l i q u i d   fuel   and  e l e c t r i c a l   ene rg i z ing   means  t o  

heat  said  high  r e s i s t a n c e   wire  to  a  t empera ture   s u f f i c i e n t  

to  i g n i t e   said  combus t ib le   m i x t u r e .  

5.  A  combustor   as  claimed  in  Claim 4,   c h a r a c t e r i s e d   in  t h a t  

said  means  l o c a t i n g   said  wire  comprises  a  c y l i n d r i c a l  

housing  ex t end ing   into  said  primary  combustion  chamber  and 

wherein  said  wire  is  f u l l y   conta ined   wi th in   said  h o u s i n g .  

6.  A  combustor   as  claimed  in  Claim  4  or  Claim  5,  c h a r a c t e r i s e d  

in  tha t   said  means  to  heat  said  wire  is  adapted  to  h e a t  

said  wire  to  a  t empera tu re   above  about  1200°F.  

7.  A  combustor   as  claimed  in  any  one  of  claims  4  to  6,  

c h a r a c t e r i s e d   in  that   said  means  to  heat  said  wire  c o m p r i s e s  

an  e l e c t r i c a l   source   having  a  vo l tage   less  than  about  250 

v o l t s .  

8.  A  method  of  i g n i t i n g   a  combust ib le   mixture  of  l i qu id   f u e l  

and  oxygen  w i th in   a  primary  combustion  chamber  (or  zone)  

c h a r a c t e r i s e d   in  that   the  method  comprises  the  steps  o f :  

sp ray ing   l i q u i d   fuel   into  the  primary  combus t ion  

chamber  (or  zone)  in  a  p rede te rmined   p a t t e r n ;  

i n j e c t i n g   primary  a i r   into  the  primary  combus t ion  

chamber  to  mix  with  the  l i qu id   fuel  spray  to  

produce  a  combus t ib le   mixture  of  l i qu id   fuel  and 

oxygen ;  

l o c a t i n g   a  high  r e s i s t a n c e   wire  in  close  p r o x i m i t y  

to  the  combus t ib le   mixture  but  remote  from  t h e  

p r ede t e rmined   p a t t e r n   of  the  l i qu id   fuel  s p r a y ;  

h e a t i n g   the  high  r e s i s t a n c e   wire  to  a  t e m p e r a t u r e  
of  at  l e a s t   about  1200°F  to  cause  i g n i t i o n   of  the  

combus t ib le   m i x t u r e .  
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