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©  Igniter  with  wear  indicator. 

©  A  wear  indicator  for  an  igniter  (10)  having  a 
center  electrode  (14),  an  annular  ground  electrode 
(22)  surrounding  the  center  electrode  (14),  and  a 
spark  gap  (23)  between  the  electrodes  (14,  22)  ex- 
tending  along  a  surface  (27)  of  a  ceramic  material. 
An  annular  wear  indicating  groove  (42)  is  formed  in 
the  ground  electrode  to  indicate  when  the  ground 
electrode  is  sufficiently  eroded  to  necessitate  re- 
placement  of  the  igniter.  For  a  low  voltage  igniter  the 
ceramic  material  at  the  spark  gap  is  a  semiconduc- 
tor  material  which  also  is  subject  to  erosion  during 
use.  A  wear  indicating  groove  also  may  be  formed 
on  the  center  electrode  (14)  at  a  location  which 
becomes  exposed  to  indicate  when  the  semiconduc- 
tor  material  is  sufficiently  eroded  to  necessitate  re- 

\  placement  of  the  igniter. 
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Igniter  With  Wear  Indicator 

For  low  voltage  igniters,  a  wear  indicating  groove 
also  is  formed  on  the  center  electrode  at  a 
preselected  location  spaced  from  the  electrode 
end.  When  the  igniter  is  new,  the  center  electrode 

5  wear  indicating  groove  is  covered  by  the  semicon- 
ductor  material.  When  the  semiconductor  surface 
at  the  spark  gap  erodes  to  the  maximum  safe 
point,  the  indicator  groove  on  the  center  electrode 
becomes  exposed  to  inform  the  mechanic  that  the 

io  igniter  should  be  replaced. 
Accordingly,  it  is  an  object  of  the  invention  to 

provide  one  or  more  wear  indicators  on  an  igniter 
of  the  surface  gap  type  to  show  when  the  igniter 
should  be  replaced. 

75  Other  objects  and  advantages  of  the  invention 
will  be  apparent  from  the  following  description  and 
the  accompanying  drawings. 

Technical  Field 

The  invention  relates  to  igniters  and  spark 
plugs  and  more  particularly  to  an  igniter  of  the 
surface  gap  type  having  an  annular  ground  elec- 
trode  which  includes  an  erosion  wear  indicator.  As 
used  herein,  the  term  igniter  shall  include  high 
voltage  and  low  voltage  gas  turbine  igniters  and 
spark  plugs  of  the  surface  gap  type  having  an 
annular  spark  gap  sometimes  used  in  automotive 
and  marine  engines,  for  example. 

Background  Art 

In  certain  engine  applications  such  as  in  air- 
craft  turbine  engines,  fuel  is  ignited  by  an  igniter  of 
the  surface  gap  type.  In  a  high  voltage  igniter  of 
the  surface  gap  type  and  in  a  surface  gap  spark 
plug,  the  spark  travels  along  the  surface  of  a  ce- 
ramic  insulator  between  a  center  electrode  and  an 
annular  ground  electrode  which  surrounds  the  cen- 
ter  electrode.  In  a  low  voltage  igniter,  the  spark 
travels  along  a  semiconductor  surface  located  be- 
tween  the  center  electrode  and  the  surrounding 
ground  electrode.  In  either  type  of  igniter,  the 
ground  electrode  is  subject  to  spark  erosion  during 
use.  A  special  tool  or  gauge  is  required  to  inspect 
and  check  for  wear  on  the  ground  electrode.  For 
the  low  voltage  igniter,  the  semiconductor  surface 
also  is  subject  to  wear  during  use.  As  the  semicon- 
ductor  surface  wears,  an  increasing  portion  of  the 
center  electrode  is  exposed. 

It  is  often  difficult  for  a  mechanic  to  tell  when 
an  igniter  is  sufficiently  worn  to  require  replace- 
ment.  Since  igniters  are  expensive,  premature  re- 
placement  should  be  avoided.  However,  failure  to 
replace  a  worn  out  igniter  could  lead  to  cata- 
strophic  results  if  the  igniter  is  used,  for  example, 
in  an  aircraft  engine. 

20  Brief  Description  Of  Th£  Drawings 

Figure  1  is  a  vertical  cross  sectional  view 
through  a  low  voltage  igniter  including  wear  indica- 
tor  grooves  on  the  ground  electrode  and  on  the 

25  center  electrode  according  to  the  invention;  and 
Figure  2  is  a  lower  end  view  of  the  igniter  of 

Fig.  1. 

30  Best  Mode  For  Carrying  Out  The  Invention 

Turning  to  the  drawings,  details  are  shown  for 
an  exemplary  low  voltage  gas  turbine  aircraft  en- 
gine  igniter  10.  The  igniter  10  includes  a  shell  11,  a 

35  ceramic  insulator  12  mounted  in  the  shell,  a  semi- 
conductor  body  13,  and  a  center  electrode  14.  The 
shell  11  is  tubular  shaped  and  has  on  its  outer 
surface  a  threaded  section  15  for  attaching  the 
igniter  10  to  an  engine,  a  hexagonal  section  16  to 

40  facilitate  installation  and  removal  of  the  igniter  10 
with  a  wrench,  and  a  threaded  section  17  adjacent 
an  upper  end  18  for  attaching  the  end  of  an  ignition 
cable.  The  shell  1  1  has  a  stepped  central  opening 
or  bore  19  for  receiving  the  insulator  12  and  the 

45  semiconductor  body  13.  At  a  lower  end  20,  the 
shell  1  1  extends  radially  inwardly  to  form  a  seat  21 
on  which  the  semiconductor  body  13  is  seated.  An 
innermost  annular  edge  22  at  the  lower  shell  end 
20  forms  the  ground  electrode  side  of  a  spark  gap 

50  23. 
The  semiconductor  body  13  is  shaped  to  fit 

within  the  shell  bore  19  to  rest  on  the  seat  21.  The 
body  13  has  a  central  opening  24  for  passing  a 
lower  portion  25  of  the  center  electrode  14.  The 
lower  portion  25  terminates  at  an  end  26  which 

Disclosure  Of  Invention 

The  present  invention  is  for  an  improved  igniter 
of  the  type  having  a  surface  gap.  The  igniter  in- 
cludes  a  center  electrode  and  an  annular  ground 
electrode  which  is  spaced  from  the  center  elec- 
trode  to  form  an  annular  spark  gap.  According  to 
the  invention,  an  annular  wear  indicating  groove  is 
formed  on  the  end  of  the  igniter  in  the  ground 
electrode  at  a  location  of  the  maximum  safe  elec- 
trode  wear.  When  the  ground  electrode  is  worn  to 
the  wear  indicating  groove,  a  mechanic  knows  that 
the  igniter  should  be  replaced  rather  than  serviced. 
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In  low  voltage  igniters,  it  is  necessary  to  shunt 
the  spark  gap  23  with  the  semiconductor  surface 
27  to  obtain  a  spark  across  the  gap  23.  The  semi- 
conductor  body  13  may  be  made,  for  example, 

5  from  silicon  carbide.  The  semiconductor  body  13  is 
subject  to  greater  erosion  than  an  alumina  insula- 
tor,  for  example.  Eventually,  the  surface  27  will 
erode  to  the  point  that  the  igniter  10  must  be 
replaced.  In  the  past,  a  mechanic  had  to  make  a 

10  judgement  decision  to  replace  or  to  reuse  the  ig- 
niter  based  upon  its  appearance.  As  the  surface  27 
erodes,  an  increasing  amount  of  the  lower  center 
electrode  portion  25  is  exposed.  According  to  a 
second  feature  of  the  invention,  a  wear  indicating 

r5  groove  43  is  formed  around  the  lower  electrode 
portion  25.  The  groove  43  is  spaced  from  the 
electrode  end  26  to  be  normally  covered  by  the 
semiconductor  body  13  and  to  be  exposed  when 
the  semiconductor  body  13  is  sufficiently  worn  to 

20  require  replacement  of  the  igniter  10.  Thus,  the 
igniter  10  will  be  replaced  at  the  proper  time  with- 
out  the  risk  of  an  improper  judgement  decision  by 
the  mechanic. 

Although  the  above  described  igniter  10  is  of 
25  the  low  voltage  type  having  a  specific  construction, 

the  invention  is  applicable  to  other  types  of  ig- 
niters.  In  a  modified  construction  for  a  low  voltage 
igniter,  the  semiconductor  body  13  is  formed  as  an 
integral  part  of  the  insulator  12.  The  insulator  12 

30  has  high  electrical  insulation  properties.  However, 
the  lower  end  adjacent  the  spark  gap  surface  27  is  . 
impregnated  with  resistance  modifiers  to  produce 
the  desired  semiconductor  properties.  In  a  high 
voltage  igniter,  an  insulator  forms  the  spark  gap 

35  surface  27.  The  insulator  may  be  formed,  for  exam- 
ple,  from  alumina.  Since  erosion  of  the  alumina 
insulator  is  significantly  less  than  erosion  of  the 
center  electrode  14  and  of  the  ground  electrode 
edge  22,  it  is  not  necessary  to  form  a  wear  indicat- 

40  ing  groove  43  on  the  center  electrode  14.  Accord- 
ing  to  the  invention,  only  the  groove  42  in  the 
annular  ground  electrode  at  the  lower  end  of  the 
igniter  is  required  in  the  high  voltage  igniter  to 
inform  the  mechanic  when  the  igniter  should  be 

45  replaced  due  to  excessive  erosion.  In  one  type  of 
igniter,  the  inner  edge  of  ground  electrode  is 
formed  from  a  corrosion  resistant  metal,  such  as 
indium  or  platinum,  which  is  attached  to  and  forms 
a  part  of  the  shell  end  20.  Although  erosion  of  the 

so  ground  electrode  will  be  significantly  reduced,  the 
wear  indicating  groove  42  still  may  be  formed  in 
the  shell  end  20. 

It  will  be  appreciated  that  various  modifications 
and  changes  may  be  made  without  departing  from 

55  the  spirit  and  the  scope  of  the  following  claims.  In 
particular,  it  will  be  appreciated  that  the  invention 
may  be  incorporated  in  various  known  designs  for 
high  voltage  igniters,  low  voltage  igniters  and  spark 

projects  past  a  lower  end  surface  27  on  the  body 
13  for  forming  a  second  side  of  the  spark  gap  23. 
The  surface  27  extends  across  or  shunts  the  spark 
gap  23.  Since  the  surface  27  has  semiconducting 
properties,  a  spark  across  the  gap  23  will  travel 
along  the  surface  27. 

The  insulator  12  is  seated  against  an  upper 
end  28  of  the  body  13.  The  insulator  12  has  a 
lower  end  29  which  is  spaced  inwardly  from  the 
shell  1  1  to  form  a  chamber  30.  Near  its  upper  end, 
the  chamber  30  is  vented  through  openings  31 
through  the  shell  1  1  .  At  its  lower  end,  the  chamber 
30  extends  past  the  semiconductor  body  13  and  is 
vented  through  openings  32  through  the  lower  shell 
end  20.  Above  the  chamber  30,  the  insulator  12 
has  an  enlarged  diameter  section  33  which  abuts 
the  wall  of  the  shell  bore  19  to  center  the  insulator 
12  in  the  bore  19.  Above  the  section  33,  the 
insulator  12  has  a  reduced  diameter  section  34  to 
form  with  the  shell  1  1  an  annular  pocket  35  which 
is  packed  with  a  suitable  particulate  sealing  ma- 
terial  36.  The  material  36  retains  the  insulator  12  in 
the  shell  seated  against  the  semiconductor  body 
13  and  also  form  a  gas  tight  seal  which  prevents 
leakage  of  combustion  gases  between  the  shell  1  1 
and  the  insulator  12. 

The  insulator  12  has  an  axial  bore  37  with 
includes  a  step  38.  The  center  electrode  14  is 
positioned  in  the  bore  37  with  an  enlarged  diameter 
shoulder  39  seated  on  the  step  38.  An  annular 
chamber  40  formed  above  the  shoulder  39  contains 
a  fused  glass  seal  41  which  retains  the  center 
electrode  14  in  the  insulator  12  and  prevents  leak- 
age  of  combustion  gases  between  the  insulator  12 
and  the  center  electrode  14. 

During  operation  of  the  igniter  10,  the  annular 
ground  electrode  edge  22  on  the  shell  1  1  is  subject 
to  spark  erosion  which  causes  a  gradual  increase 
in  the  width  of  the  spark  gap  23.  Some  growth  in 
the  spark  gas  23  is  acceptable.  However,  when  the 
spark  gap  23  becomes  too  large,  the  igniter  23  will 
begin  to  miss  and  eventually  will  altogether  fail  to 
fire.  In  the  past,  a  special  tool  has  been  required  to 
measure  the  annular  spark  gap  and  a  judgement 
decision  had  to  be  made  by  the  mechanic  as  to 
whether  the  igniter  was  still  safe  to  use.  According 
to  the  invention,  an  annular  groove  42  is  formed  in 
the  lower  shell  end  20.  The  groove  42  is  located 
coaxial  with  the  center  electrode  end  26  and  is 
spaced  radially  outwardly  from  the  location  of  the 
edge  22  when  the  igniter  10  is  new.  As  the  edge 
22  erodes,  it  approaches  the  groove  42.  The 
groove  42  is  located  to  indicate  when  said  annular 
edge  22  is  sufficiently  worn  to  require  replacement 
of  said  igniter.  Accordingly,  a  mechanic  can  readily 
tell  when  the  igniter  10  should  be  replaced  due  to 
excessive  erosion  of  the  ground  electrode  without 
making  a  judgement  decision. 
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plugs,  referred  to  generically  herein  as  igniters,  of 
the  type  having  an  annular  ground  electrode  which 
is  subject  to  erosion  during  use  and  a  surface  gap 
which  in  some  designs  also  is  subject  to  erosion 
during  use. 

Claims 

1.  An  igniter  comprising  a  tubular  shell  having  m 
a  threaded  portion  for  attachment  to  an  engine,  an 
insulator  mounted  in  said  shell,  a  center  electrode 
mounted  in  said  insulator,  said  center  electrode 
having  an  end  forming  one  side  of  an  annular  spark 
gap,  said  shell  defining  a  ground  electrode  having  15 
an  inner  edge  spaced  from  said  center  electrode 
end  for  forming  said  spark  gap,  a  surface  formed 
from  a  ceramic  material  extending  between  said 
center  electrode  end  and  said  ground  electrode 
edge  whereby  a  spark  across  said  spark  gap  trav-  20 
els  along  said  surface,  and  an  annular  wear  indicat- 
ing  groove  in  said  ground  electrode  at  a  location 
spaced  radially  outwardly  from  said  inner  edge 
when  said  igniter  is  new,  said  groove  having  a 
location  to  indicate  when  said  inner  edge  is  suffi-  25 
ciently  eroded  to  necessitate  replacement  of  said 
igniter. 

2.  An  igniter,  as  set  forth  in  claim  1,  wherein 
said  ceramic  material  is  subject  to  erosion  during 
use  of  said  igniter,  and  further  including  a  second  30 
wear  indicating  groove  located  on  said  center  elec- 
trode,  said  second  wear  indicating  groove  having  a 
location  on  said  center  electrode  which  is  normally 
covered  by  said  ceramic  material  and  which  is 
exposed  when  said  ceramic  material  is  sufficiently  35 
eroded  to  necessitate  replacement  of  said  igniter. 
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