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Technical  Field 
The  present  invention  relates  to  an  improved 

spark  plug  assembly,  and  in  particular,  but  not 
exclusively,  to  a  spark  plug  assembly  for  an 
internal  combustion  engine. 

Background  Art 
Conventional  spark  plug  assemblies  suffer from 

a  number  of  disadvantages,  resulting  in  ineffi- 
cient,  ineffective  and/or  uneven  combustion  at  or 
in  the  vicinity  of  the  associated  cylinder  of  the 
internal  combustion  engine,  one  result  of  which 
can  be  the  build-up  of  undesirable  carbon  and/or 
other  impurities  on  the  electrodes  of  the  spark 
plug  assembly  ultimately  affecting  the  overall 
operation  of  the  spark  plug  assembly.  Known 
spark  plug  assemblies  also  have  a  tendency  to 
produce  undesirable  "pre-ignition".  Furthermore, 
known  spark  plug  assemblies  are  also  somewhat 
unreliable  in  "firing"  unless  the  conditions  pre- 
vailing  in  their  immediate  vicinity  are  correct,  for 
example,  the  presence  of  substances  such  as  oil 
have  been  found  to  prevent  "firing". 

Conventional  spark  plugs  have  also  been  found 
to  suffer  from  heat  transfer  problems,  particularly 
when  associated  with  high-performance  engines 
where  it  has  been  found  that  heat  transfer 
through  the  spark  plug  assembly  often  results  in 
undesirable  over heating,  and  ultimately,  damage 
to  the  insulator  body  of  the  plug. 

As  one  example  of  known  spark  plug  assemb- 
lies  attention  is  directed  to  Australian  Patent 
Specification  No.  159,863  which  discloses  a  spark 
plug  fitted  with  an  adaptor  defining  a  pre-com- 
bustion  chamber.  The  spark  plug  employed  there- 
in  was  of  a  conventional  design  capable  of  work- 
ing  normally  without  the  adaptor,  although  with- 
out  the  adaptor  the  plug  suffered  in  performance 
as  a  result  of  the  loss  of  the  anti-fouling  capability 
achieved  with  the  adaptor.  However,  such  a  com- 
bination  of  spark  plug  and  adaptor  has  now  been 
found  to  result  in  a  long  heat  transfer  path,  and 
with  the  advent  of  more  sophisticated  high-per- 
formance  engines,  arrangements  such  as  those 
disclosed  in  the  Patent  Specification  No.  159,863 
have  been  found  to  suffer  as  a  result  of  the 
undesirable  over-heating  referred  to  above. 

Other  spark  plug  assemblies  are  disclosed  in 
French  Patent  Specification  No.  768447.  One  of 
these  has  the  central  electrode  of  the  spark  plug 
disposed  within  a  first  chamber  formed  by  a  sur- 
rounding  outer  electrode,  a  second  chamber 
being  formed  between  the  first  chamber  and  the 
engine  cylinder.  This  arrangement  is  intended  to 
reduce  the  formation  of  condensation  on  the  elec- 
trodes. 

U.S.  Patent  No.  2823329  discloses  a  spark  plug 
arrangement  in  which  the  centre  electrode  is  sur- 
rounded  by  an  outer,  apertured  electrode  so  that 
during  the  compression  stroke  fresh  gases  enter 
the  chamber  between  the  electrodes  and  thereby 
cool  the  centre  electrode. 

It  would  be  desirable  to  provide  a  spark  plug 

arrangement  which  is  capable  of  maintaining  a 
cool  centre  electrode,  and  which  provides  an 
improved  performance  compared  with  the  known 
spark  plug  assemblies  referred  to  above. 

Disclosure  of  the  Invention 
In  accordance  with  the  present  invention  there 

is  provided  a  spark  plug  system  comprising  a 
spark  plug  including  an  insulator  member  having 
an  electrode  disposed  centrally  thereof  and  pro- 
jecting  outwardly  from  one  end  thereof  and  an 
electrode  member  at  said  one  end  of  said  in- 
sulator  member  surrounding  and  spaced  from 
said  centrally  disposed  electrode,  wherein  said 
electrode  member  is  so  shaped  as  to  define,  with 
the  insulator  member,  a  pre-combustion  chamber 
surrounding  the  centrally  disposed  electrode, 
said  electrode  member  having  an  aperture  to 
receive the  extreme  end  of  said  centrally  disposed 
electrode  of  said  insulator  member,  said  elec- 
trode  member  further  including  a  plurality  of 
additional  separate  apertures  adjacent  said  cen- 
tral  aperture,  characterised  in  that  the  system 
includes  an  axial  venturi  passage  and  said  ad- 
ditional  apertures  are  adapted  to  allow  for  fluid 
communication  between  the  pre-combustion 
chamber  and  an  inner  chamber  section  leading  to 
the  throat  section  of  said  associated  axial  venturi 
passage,  and  in  that  at  least  one  transfer  port  is 
provided  opening  at  one  end  to  the  cylinder 
chamber  of  an  associated  engine  and  at  the  other 
end  near  the  throat  section  of  said  venturi 
passage  at  the  side  of  the  inner  chamber  section 
thereof. 

With  the  assembly  in  accordance  with  the 
present  invention,  it  is  possible  to  reduce  the 
overall  length  of  the  spark  plug  assembly.  The 
spark  plug  assembly  in  accordance  with  the 
present  invention  furthermore  minimises,  if  not 
eliminates  altogether,  the  problems  involved  with 
over-heating. 

Apart  from  defining  the  pre-combustion 
chamber  for  the  spark  plug,  the  effect  of  which 
will  be  later  described,  the  electrode  member  also 
performs  the  function  of  an  earth  electrode  com- 
pletely  surrounding  the  centrally  disposed  elec- 
trode,  assists  in  cooler  operation  of  the  plug  in  a 
manner  to  be  later  discussed  and  functions  as  a 
gas  seal. 

Brief  Description  of  the  Drawings 
Several  preferred  embodiments  of  the  inven- 

tion  will  now  be  described  with  reference  to  the 
accompanying  drawings,  in  which: 

Figure  1  is  a  partly  sectioned  side  elevational 
view  of  a  first  embodiment  of  the  spark  plug 
assembly  in  association  with  an  adaptor  pro- 
viding  an  axial  venturi  passage  and  adapted  to  be 
received  in  the  conventional  spark  plug  port  in  the 
cylinder  head  of  an  internal  combustion  engine; 

Figure  2  is  a  perspective  view  of the  insulator  of 
the  spark  plug  assembly  of  Figure  1; 

Figure  3  is  a  cross-sectional  side  elevational 
view  of  the  adaptor  of  Figure  1; 

Figure  4  is  a  perspective  view  of  the  electrode 



member  forming  part  of  the  spark  plug  of  Figure 
1; 

Figure  5  is  a  plan  view  of  the  electrode  member 
of  Figure  4; 

Figure  6  is  a  partly  sectioned  side  elevational 
view  of  a  second  embodiment  of  the  spark  plug 
assembly  in  association  with  an  adaptor the  same 
as  the  previous  embodiment; 

Figure  7  is  a  partly  sectioned  side  elevational 
view  of  the  insulator  of  the  spark  plug  assembly 
of  Figure  6; 

Figure  8  is  a  perspective  view  of  the  electrode 
member  forming  part  of  the  spark  plug  assembly 
of  Figure  6; 

Figure  9  is  a  cross-sectional  side  elevational 
view  of  the  electrode  member  of  Figure  8;  and 

Figure  10  is  a  sectional  view  of  a  modified  form 
of  cylinder  head  configuration  at  the  spark  plug . 
port  and  incorporating  an  axial  venturi  passage  as 
an  alternative  to  the  adaptorwith  which  the  spark 
plug  assembly  is  associated  in  the  preceding 
embodiments. 

Detailed  Description  of  Embodiments 
Referring  to  Figures  1  to  5  of  the  drawings,  the 

first  embodiment  of  the  spark  plug  assembly  of 
this  invention,  and  generally  designated  as  20, 
includes  an  insulator  member  21  having  an  in- 
sulator  body  22  of  cylindrical  configuration  and  a 
conductor  disposed  centrally  therethrough  and 
projecting  outwardly  from  one  end  as  shown  to 
provide  the  main  electrode  23  and  extending  out- 
wardly  from  the  other  end  to  provide  a  conven- 
tional  electrical  connector  terminal  24.  The  in- 
sulator  body  22  at  its  end  adjacent  the  main  elec- 
trode  23  is  enlarged  as  shown  to  provide  a  cylin- 
drical  section  25  of  larger  diameter  than  the 
remainder  of  the  body,  a  frusto-conical  section  26 
between  the  cylindrical  section  25  and  the 
remainder  of  the  insulator  body,  and  a  further 
frusto-conical  section  27  adjacent  the  main  elec- 
trode  23.  The  remaining  component  of  the  spark 
plug  assembly  is  provided  by  an  electrode 
member  28,  which  in  this  embodiment  is  of  a 
hollow  conical  configuration  angled  to  match  the 
angle  of  the  frusto-conical  section  27  of  the 
insulator  member  21  so  as  to  seat  thereon  when 
the  electrode  member  is  placed  in  position  on  the 
end  of  the  insulator  member  adjacent  the  main 
electrode  23  as  shown  in  Figure  1.  The  conical 
electrode  member  28  has  a  centrally  disposed 
aperture  29  at  the  apex  thereof  through  which  the 
main  electrode  23  is  received  with  the  tip  of  the 
electrode  23  and  the  apex  of  the  conical  electrode 
member  28  being  substantially  in  alignment. 

The  diameter  of  the  central  aperture  29  is 
greater than  the  diameter  of  the  main  electrode  23 
to  form  an  annular  spark  gap  extending  com- 
pletely  around  the  main  electrode.  When  in  posi- 
tion,  the  conical  electrode  member  28  defines  a 
pre-combustion  chamber  30  between  itself  and 
the  end  of  the  insulator  body  22  and  surrounding 
the  main  electrode  23.  The  conical  electrode 
member  28  incorporates  additional  apertures  31, 
in  this  case  three  equally  spaced  apart  apertures, 

and  so  positioned  relative  to  the  central  aperture 
29  that,  when  placed  in  position  on  the  insulator 
member  21,  they  will  be  in  direct  fluid  communi- 
cation  with  the  pre-combustion  chamber  30. 

The  spark  plug  assembly  of this  embodiment  is, 
in  use,  associated  with  an  adaptor  member 
generally  indicated  as  32.  The  adaptor  member 
has  a  cylindrical  main  body  portion  33  about 
which  a  hexagonal  flange  34  is  formed  for 
engagement  by  a  spanner  during  fitting  of  the 
adaptor  member  to  the  spark  plug  port  of  an 
associated  cylinder  head.  The  remainder  of  the 
adaptor  member  consists  of  an  externally 
threaded  extension  37  complementing  the  inter- 
nally  threaded  spark  plug  port  of  an  associated 
cylinder  head.  The  adaptor  member  has  an  axial 
passage  therethrough  shaped  to  provide  a  large 
diameter  chamber  35  adapted  to  receive  the 
enlarged  end  of  the  spark  plug  assembly  20;  and 
a  frusto-conical  portion  36  angled  to  match  the 
angle  of  the  conical  electrode  member  28  of  the 
spark  plug  assembly  such  that,  the  section  of  the 
conical  electrode  member  radially  outwardly  of 
the  apertures  31  will  be  firmly  clamped  between 
the  frusto-conical  section  27  of  the  insulator  body 
and  the  frusto-conical  portion  36  of  the  adaptor 
member  when  the  spark  plug  assembly  is  in- 
serted  within  the  adaptor  as  shown  in  Figure  1. 

With  this  particular  adaptor,  the  axial  passage  is 
completed  by  a  venturi  shaped  portion  38  extend- 
ing  through  the  threaded  extension  37  and  open- 
ing  outwardly  through  the  end  of  the  adaptor.  The 
venturi  shaped  portion  38  consists  of  an  outer 
tapered  section  39,  a  curved  intermediate  throat 
section  40  and  an  inner  tapered  section  41.  A  plu- 
rality  of  elongate  ports  42,  in  this  case  four,  are 
provided  through  the  wall  of  the  extension  37  and 
angled  to  open  outwardly  through  a  chamfered 
face  43  around  the  end  of  the  extension  37  and  to 
open  inwardly  at  the  throat  section  40  on  the 
inner  tapered  section  41  side  thereof.  As  shown  in 
Figure  1,  the  spark  plug  assembly  20,  comprising 
the  insulator  member  21  and  the  electrode 
member  28,  and  in  accordance  with  this  preferred 
form  of  the  invention,  is  positioned  within  the 
adaptor  member  32  and  retained  in  place  by  an 
annular  retaining  ring  44  having  an  external 
thread  cooperating  with  an  internally  threaded 
section  45  within  the  chamber  35  of  the  adaptor 
member.  As  shown  in  Figure  1,  the  section  of the 
electrode  member  radially  outwardly  from  the 
apertures  31  is  clamped  between  the  respective 
frusto-conical  sections  27  and  36  of  the  insulator 
body  and  the  adaptor  member  respectively,  such 
that  the  apertures  31  will  allow  fluid  communi- 
cation  between  the  pre-combustion  chamber  30 
within  the  spark  plug  assembly  and  the  inner 
tapered  section  41  of  the  venturi  passage  within 
the  adaptor  member. 

The  second  embodiment  of  the  invention 
shown  in  Figures  6  to  9,  represents  a  modified 
form  of  spark  plug  assembly  20  and  in  which  the 
same  reference  numerals  have  been  used  to 
identify  features  identical  with  those  of  the  first 
embodiment.  The  adaptor  member  32  is  identical 



in  all  respects  with  the  adaptor  associated  with 
the  spark  plug  assembly  of  the  first  embodiment, 
and  the  same  reference  numerals  are  used  to 
identify  its  constructional  details. 

However,  in  this  embodiment,  the  central  main 
electrode  23'  is  shortened,  and  the  end  of  the 
insulator  body  22  is  of  an  inverted  nose  con- 
figuration  providing  a  concave  cavity  46.  The  elec- 
trode  member  47  of  this  embodiment  is  of  hollow 
frusto-conical  configuration  providing  a  flat  end 
wall  48  through  the  centre  of  which  the  main 
aperture  49  for  receiving  the  tip  of  the  main  elec- 
trode  23'  is  provided,  and  through  which  face 
three  additional  apertures  50  are  formed.  The 
electrode  member  47  defines,  with  the  cavity  46,  a 
pre-combustion  chamber  30'  which,  as  with  the 
first  embodiment,  communicates  with  the  inner 
section  41  of  the  venturi  passage  within  the 
adaptor  member  32  via  the  additional  apertures 
50.  As  with  the  first  embodiment,  the  radially 
outer  section,  in  this  case  the  conical  skirt,  of  the 
electrode  member  47  is  clamped  between  the 
respective  frusto-conical  surfaces  27  and  36  of  the 
insulator  body  and  adaptor  member  respectively. 

In  the  two  embodiments  described  above,  the 
spark  plug  assemblies  are, in  use,  associated  with 
an  adaptor  member  within  which  the  spark  plug 
assembly  is  received  and  in  which  a  venturi 
passage  is  provided.  The  adaptor  is  in  turn  re- 
ceived  in  the  conventional  spark  plug  port  in  the 
cylinder  head  of  an  internal  combustion  engine. 
As  an  alternative,  the  adaptor  member,  being  a 
separate  integer,  may  be  dispensed  with  and  the 
spark  plug  port  through  the  cylinder  head  modi- 
fied  to  provide  a  venturi  passage,  whereby  the 
spark  plug  assembly  may  be  received  directly 
within  the  spark  plug  port. 

Such  a  modified  spark  plug  port  configuration 
for  the  cylinder  head  of  an  internal  combustion 
engine  is  shown  in  Figure  10.  As  shown,  the  spark 
plug  port  51  in  the  cylinder  head  52  has  an  outer 
chamber  53  adapted  to  receive  and  retain  either 
of  the  spark  plug  assemblies  20 or  20'  of  the  pre- 
ceding  embodiments,  that  is,  the  insulator 
member  and  electrode  member  combinations  21, 
28  of  Figures  1  to  5,  or  21, 47  of  Figures  6to  9.  The 
spark  plug  port  further  includes  an  inner  section 
54  in  the  form  of  a  venturi  similar  to  that  provided 
in  the  adaptor  member  of  the  preceding  embodi- 
ments,  having  outer,  throat  and  inner  sections  39, 
40  and  41,  with  elongate  ports. 42  opening  at  one 
end  into  the  cylinder  chamber  of  the  engine  and 
at  the  other  end  into  the  throat  section  40  on  the 
inner  tapered  section  41  side  thereof.  In  this 
situation  the  electrode  member  may  be  provided 
with  a  skirt  extending  down  the  side  of  the  insu- 
lator  member  to  assist  in  locating  the  electrode 
member  in  position  and  providing  for  additional 
heat  transfer. 

The  basic  principle  of  operation  of  the  spark 
plug  assembly  according  to  this  invention  will 
now  be  described. 

Upon  compression  of  combustible  gases  drawn 
into  an  associated  cylinder  during  a  preceding 
induction  stroke,  the  combustible  gases  accumu- 

late  in  the  axial  passage  38  (Figures  1  and  3)  or  54 
(Figure  10)  and  also  accumulate  in  the  pre-com- 
bustion  chamber  30  or  30'  of  the  spark  plug 
assembly  20  or  20'  via  the  various  apertures 
through  the  electrode  member  28  or  47.  Upon 
subsequent  firing  some  of  the  combustible  gas  in 
the  pre-combustion  chamber  immediately  behind 
the  electrode  member  will  ignite,  although  a 
majority  of  the  charge  against  the  end  of  the 
insulator  body  will  not  have  a  chance  to  ignite. 
This  fact  has  been  confirmed  by  tests  carried  out 
where  examination  of  the  spark  plug  assembly 
after  use  has  shown  no  sign  of  detonation  on  the 
surface  of  the  electrode  member,  whilst  the  face 
of  the  insulator  body  was  still  wet  with  uncom- 
busted  fuel.  Simultaneously,  combustion  gases 
within  the  axial  passage  are  ignited  and  are 
expanding  behind  a  flame  front  (hereinafter 
referred  to  as  the  "primary"  burn)  moving 
through  the  axial  passage  and  into  the  cylinder 
chamber.  The  ignited  and  expanding  gases  within 
the  pre-combustion  chamber  of  the  spark  plug 
assembly  (hereinafter  referred  to  as  the 
"secondary"  burn)  having  no  other  avenue  of 
escape  rapidly  flow  outwardly  through  the  aper- 
tures  in  the  electrode  member  followed  by  the 
relatively  larger  volume  of  uncombusted  gases. 

It  will  be  observed  that  the  electrode  member 
forming  part  of  the  spark  plug  assembly  of  this 
invention,  apart  from  providing  one  of  the  neces- 
sary  pair  of  electrodes  for  the  creation  of  a  spark, 
provides  an  additional  heat  transfer  path  directly 
to  the  cylinder  head  which  assists  in  keeping  the 
spark  plug  assembly  cool  as  well  as  acting  as  a 
gas  seal.  Furthermore,  if  the  main  electrode  is 
positioned  accurately  in  the  centre  of  the  aperture 
in  the  surrounding  electrode  member  a  ring  of 
sparks  around  360°  of  the  central  electrode  is 
produced  providing  efficient  and  symmetrical  ig- 
nition,  which  in  turn  is  believed  to  account  for  the 
easier  engine  starting  which  has  been  observed 
for  engines  fitted  with  spark  plug  assemblies  in 
accordance  with  the  present  invention.  As  the 
spark  plug  assembly  is  associated  with  a  venturi 
passage  as  incorporated  in  the  adaptor  of  Figures 
1  and  3  (venturi  passage  38)  or  in  the  spark  plug 
port  as  in  Figure  10  (venturi  passage  54),  an 
additional  effect  is  achieved,  as  follows.  As  the 
combusted  gases  for  the  "primary"  burn  move 
out  of the  venturi  passage  a  partial  vacuum,  or  at 
least  a  reduced  pressure,  is  generated  in  the 
venturi  passage  which  has  the  effect  of  increasing 
the  speed  at  which  the  products  of  the 
"secondary"  burn  move  through  the  venturi 
passage,  and  the  net  result  of  the  dual  burn  effect 
is  an  increase  in  the  velocity  of  the  products  of 
both  burns  through  the  venturi  leading  to  a  con- 
siderable  reduction  in  pressure  within  the  venturi 
passage.  Although  it  is  not  entirely  clear  why  the 
double  burn  effect  produces  such  a  great  increase 
in  velocity  and  reduction  in  pressure  in  the  venturi 
passage,  one  possibility  is  that  the  high  velocity 
of  the  products  of  the  second  burn  cause  it  to 
catch  up  to  the  products  of  the  first  burn  to  act 
thereupon  and  thrust  them  through  the  throat  of 



the  venturi.  Another  possibility  is  that  the  second 
burn  flows  through  to  the  decomposed  gases  pre- 
ceding  the  flame  front  of  the  first  burn  as  it  moves 
through  the  throat  of  the  venturi.  It  is  believed 
that  the  velocity  of  the  first  burn  accelerates  from 
an  initial  speed  of  in  the  order  of  50  to  60  feet/sec. 
to  something  in  the  order  of  100  feet/sec. 
approaching  the  throat  of  the  venturi  passage 
before  being  caught  by  the  second  burn  moving 
at  a  velocity  of  possibly  up  to  1100  feet/sec.  As  a 
result  of  the  considerably  reduced  pressure 
generated  in  the  venturi,  further  combustion 
gases  are  rapidly  drawn  through  the  elongate 
ports  42  providing  communication  between  the 
cylinder  chamber  and  the  venturi  passage  to 
prime  or  recharge  the  venturi  passage,  and  the 
pre-combustion  chamber  within  the  spark  plug 
assembly,  ready  for  the  next  ignition  stage,  thus 
eliminating  the  time  delay  associated  with  prim- 
ing  the  space  adjacent  the  spark  plug  assembly 
during  the  next  compression  and  ignition  stage. 
The  priming  or  recharging  action  also  has  the 
advantage  that the  relatively  cooler  priming  gases 
cool  and  clean  the  central  main  electrode  and  the 
surrounding  electrode  member. 

In  general,  the  spark  plug  assemblies  in  accord- 
ance  with  the  present  invention  exhibit  a  greater 
lifetime  without  requiring  cleaning  or  replace- 
ment.  The  prevention  of  carbonization  or  fouling 
of  the  points  also  effectively  eliminates  the  dis- 
advantages  of  gradual  loss  of  engine  power  and 
inefficient  running  generally  associated  with  the 
prior  art  spark  plug  assemblies. 

The  arrangement  in  accordance  with  the 
present  invention  also  has  been  found  to  give  rise 
to  what  may  be  termed  a  flattening  of  the  flame 
front,  thereby  reducing  to  a  certain  extent  the 
possibility  of  the  production  of  long  fingers  of 
flame  which  have  been  found  in  the  past  to  give 
rise  to  unwanted  decomposition  of  the  fuel  ahead 
of  the  flame  front,  eventually  leading  to  detona- 
tion. 

In  practical  terms  the  arrangement  in  accord- 
ance  with  the  present  invention  has  been  found  to 
give  rise  to  substantial  improvements  in  at  least 
three  performance  parameters  of  an  internal  com- 
bustion  engine,  namely  an  improvement  in  the 
indicated  mean  effective  pressure  (i.m.e.p.);  a 
reduction  in  the  octane  requirement  for  the  fuel 
(even  to  the  extent  that  it  has  been  shown  that 
engines  previously  requiring  high  octane  (super) 
fuels  can  still  achieve  equivalent  or  better  per- 
formance  with  low  octane  (standard)  fuels);  a 
reduction  in  the  overall  fuel  consumption;  and 
perhaps  more  importantly,  elimination  of  the 
necessity  for  leaded  fuels,  and  a  reduction  in  the 
emission  of  pollutants.  Also,  a  test  carried  out  on 
the  engine  of  a  vehicle,  which  was  previously 
notorious  for  resulting  in  accumulation  of  oil  on 
the  spark  plug  electrodes,  has  shown  that  with 
spark  plugs  in  accordance  with  the  present  inven- 
tion  such  "oiling"  has  ceased  and  in  addition 
original  engine  performance  has  been  restored. 

It  is  believed  that  both  the  exhaust  and  induc- 
tion  strokes  for  the  motor  or  engine  will  be 

normal  in  all  respects  and  no  burnt  gas  will  be  left 
in  the  venturi  passage.  It  has  been  found  that  the 
only  adjustment  required  to  be  made  to  any 
engine  in  order  to  accommodate  spark  plugs  in 
accordance  with  the  invention  is  with  regard  to 
the  timing.  To  be  more  specific  it  has  been  found 
preferable  to  advance  the  timing  by  from  between 
5  and  7  degrees  in  order  to  take  up  or  absorb  the 
time  lag  caused  by  the  pre-combustion  of  the  fuel 
and  the  subsequent  firing  of  the  mixture  by 
means  of  a  flame  instead  of  a  spark. 

1.  A  spark  plug  system  comprising  a  spark  plug 
(20)  including  an  insulator  member  (21)  having  an 
electrode  (23;  23')  disposed  centrally  thereof  and 
projecting  outwardly  from  one  end  thereof  and  an 
electrode  member  (28;  47)  at  said  one  end  of  said 
insulator  member  (21)  surrounding  and  spaced 
from  said  centrally  disposed  electrode  (23;  23'), 
wherein  said  electrode  member  (28;  47)  is  so 
shaped  as  to  define,  with  the  insulator  member 
(21),  a  pre-combustion  chamber  (30;  30')  sur- 
rounding  the  centrally  disposed  electrode  (23; 
23'),  said  electrode  member  (28;  47)  having  an 
aperture  (29;  49)  to  receive  the  extreme  end  of 
said  centrally  disposed  electrode  (23;  23')  of  said 
insulator  member  (21),  said  electrode  member 
(28;  47)  further  including  a  plurality  of  additional 
separate  apertures  (31;  50)  adjacent  said  central 
aperture  (29;  49),  characterised  in  that  the  system 
includes  an  axial  venturi  passage  (38)  and  sa id  '  
additional  apertures  (31;  50)  are  adapted  to  allow 
for  fluid  communication  between  the  pre-com- 
bustion  chamber  (30;  30')  and  an  inner  chamber 
section  (41)  leading  to  the  throat  section  (40)  of 
said  associated  axial  venturi  passage  (38;  54),  and 
in  that  at  least  one  transfer  port  (42)  is  provided 
opening  at  one  end  to  the  cylinder  chamber  of  an 
associated  engine  and  at  the  other  end  near  the 
throat  section  (40)  of  said  venturi  passage  (38;  54) 
at  the  side  of  the  inner  chamber  section  (41) 
thereof. 

2.  A  spark  plug  system  as  claimed  in  claim  1, 
wherein  said  electrode  member  is  in  the  form  of  a 
hollow  conical  member  (28)  and  said  aperture 
(29)  for  receiving  said  centrally  disposed  elec- 
trode  (23)  is  provided  through  the  apex  of  said 
conical  electrode  member  (28). 

3.  A  spark  plug  system  as  claimed  in  claim  1, 
wherein  said  insulator  member  (21)  has  a  cavity 
(46)  formed  in  one  end  thereof  adjacent  said 
central  electrode  (23'),  and  said  electrode 
member  (47)  is  of  frusto-conical  configuration 
having  a  flat  end  wall  (48),  and  said  aperture  (49) 
for  receiving  said  centrally  disposed  electrode 
(23')  is  provided  through  the  centre  of  said  flat 
end  wall  (48). 

4.  A  spark  plug  system  as  claimed  in  any one  of 
the  preceding  claims,  wherein  said  additional 
apertures  (31;  50)  are  equally  spaced  around  said 
central  aperture  (29;  49)  and  radially  spaced 
therefrom. 

5.  A  spark  plug  system  as  claimed  in  any one  of 



the  preceding  claims,  wherein  said  electrode 
member  (28;  47)  is  located  on  a  surface  (27)  of 
said  insulator  member  (21)  surrounding  and 
spaced  from  said  electrode  (23;  23')  whereby,  in 
use,  said  electrode  member  (28;  47)  is  clamped 
between  said  surface  (27)  and  a  complementary 
surface  (36)  about  the  adjacent  end  of  said  axial 
venturi  passage  (38). 

6.  A  spark  plug  system  as  claimed  in  any  one  of 
the  preceding  claims,  including  an  adaptor 
member  (32)  through  which  said  axial  venturi 
passage  (38)  is  provided,  and  wherein  said  one 
end  of  said  insulator  member  (21)  is  received  and 
retained  within  a  chamber  (35)  within  said  adap- 
tor  (32)  and  communicating  with  said  axial  ven- 
turi  passage  (38). 

7.  A  spark  plug  system  as  claimed  in  any  one  of 
claims  1  to  5,  wherein  said  associated  axial 
venturi  passage  (54)  is  provided  by  the  spark  plug 
port  in  an  associated  engine  body. 

1.  Zündkerzenanlage  mit  einer  Zündkerze  (20) 
mit  einem  Isolator  (21),  der  eine  Elektrode  (23; 
23')  aufweist,  die  in  seiner  Mitte  angeordnet  ist 
und  von  seinem  einen  Ende  nach  außen  vorsteht, 
und  mit  einem  Elektrodenteil  (28;  47),  das  an  dem 
einen  Ende  des  Isolators  (21)  angeordnet  ist  und 
im  Abstand  von  der  mittig  angeordneten  Elek- 
trode  (23;  23')  diese  umgibt,  wobei  das  Elek- 
trodenteil  (28;  47)  so  gestaltet  ist,  daß  es  mit  dem 
Isolator  (21)  eine  Vorbrennkammer  (30;  30')  aus- 
bildet,  die  die  mittig  angeordnete  Elektrode  (23; 
23')  umgibt,  wobei  das  Elektrodenteil  (28;  47)  eine 
Öffnung  (29;  49)  vor  Aufnahme  des  extremen 
Endes  der  mittig  angeordneten  Elektrode  (23;  23') 
des  Isolators  (21)  aufweist  und  wobei  das  Elek- 
trodenteil  (28;  47)  weiterhin  eine  Vielzahl  zusätz- 
licher  separater  Öffnungen  (31;  50)  neben  der 
mittigen  Öffnung  (29;  49)  aufweist,  dadurch 
gekennzeichnet,  daß  die  Anlage  einen  axialen 
Venturi-Kanal  (38)  aufweist  und  die  zusätzlichen 
Öffnungen  (31;  50)  so  ausgebildet  sind,  daß  sie 
eine  Fluidverbindung  zwischen  der  Vorbrenn- 
kammer  (30;  30')  und  einem  Innenkammer  ab- 
schnitt  (41)  herstellen,  der  zu  einem  Kehlabschnitt 
des  zugeordneten  axialen  Venturi-Kanals  (38;  54) 
führt,  und  daß  zumindest  ein  Übertragungskanal 
(42)  vorgesehen  ist,  der  mit  einem  Ende  in  die 
Zylinderkammer  einer  zugeordneten  Brennkraft- 
maschine  und  mit  dem  anderen  Ende  nahe  des 
Kehlabschnitts  (40)  des  Venturi-Kanals  (38;  54)  an 
der  Seite  des  Innenkammerabschnitts  (41)  dessel- 
ben  mündet. 

2.  Zündkerzenanlage  nach  Anspruch  1,  bei  der 
das  Elektrodenteil  als  hohles  konisches  Element 
(28)  gestaltet  ist  und  die  Öffnung  (29)  zur  Auf- 
nahme  der  mittig  angeordneten  Elektrode  (23) 
durch  die  Spitze  des  konischen  Elektrodenteils 
(28)  vorgesehen  ist. 

3.  Zündkerzenanlage  nach  Anspruch  1,  bei  der 
der  Isolator  (21) einen  in  seinem  einen  Ende  aus- 
gebildeten  Hohlraum  (46)  neben  der  mittigen 
Elektrode  (23')  aufweist,  das  Elektrodenteil  (47) 

kegelstumpfförmig  mit  einer  ebenen  Abschluß- 
wand  (48)  ist  und  die  Öffnung  zur  Aufnahme  der 
mittig  angeordneten  Elektrode  (23')  durch  die 
Mitte  der  ebenen  Abschlußwand  (48)  vorgesehen 
ist. 

4.  Zündkerzenanlage  nach  einem  der  vorange- 
henden  Ansprüche,  bei  der  die  zusätzlichen  Öff- 
nungen  (31;  50)  im  gleichen  Abstand  um  die 
mittige  Öffnung  (29;  49)  und  im  Radialabstand  zu 
dieser  angeordnet  sind. 

5.  Zündkerzenanlage  nach  einem  der  vorange- 
henden  Ansprüche,  bei  der  das  Elektrodenteil  (28; 
47)  auf  einer  Fläche  (27)  des  Isolators  (21)  ange- 
ordnet  ist,  die  im  Abstand  von  der  Elektrode  (23; 
23')  dieselbe  umgibt,  wodurch,  beim  Gebrauch, 
das  Elektrodenteil  (28;  47)  zwischen  der  Fläche 
(27)  und  einer  Komplementärfläche  (36),  die  um 
das  benachbarte  Ende  des  axialen  Venturi-Kanals 
(37)  angeordnet  ist,  eingeklemmt  ist. 

6.  Zündkerzenanlage  nach  einem  der  vorange- 
henden  Ansprüche,  die  ein  Adapterteil  (32)  auf- 
weist,  durch  das  der  axiale  Venturi-Kanal  (38) 
ausgebildet  ist,  und  bei  der  das  eine  Ende  des 
Isolators  (21)  innerhalb  einer  Kammer  (35)  inner- 
halb  des  Adapterteils  (32)  aufgenommen  und 
gehalten  ist  und  mit  dem  axialen  Venturi-Kanal 
(38)  in  Verbindung  steht. 

7.  Zündkerzenanlage  nach  einem  der  Ansprü- 
che  1  bis  5,  bei  der  der  zugeordnete  axiale 
Venturi-Kanal  (54)  in  der  Zündkerzenbohrung 
eines  zugeordneten  Brennkraftmaschinenblocks 
vorgesehen  ist. 

1.  Système  de  bougie  d'allumage  comportant 
une  bougie  d'allumage  (20)  incluant  un  organe 
formant  isolateur  (21)  qui  possède  une  électrode 
(23;  23')  positionnée  au  centre  de  cet  organe  et 
faisant  saillie  vers  l'extérieur  à  partir  d'une  pre- 
mière  extrémité  de  ce  dernier,  et  un  organe  for- 
mant  électrode  (28;  47)  situé  au  niveau  de  ladite 
première  extrémité  dudit  organe  formant  iso- 
lateur  (21)  et  entourant,  en  en  étant  espacé,  ladite 
électrode  centrale  (23;  23'),  et  dans  lequel  ledit 
organe  formant  électrode  (28;  47)  est  conformé 
de  manière  à  définir,  avec  l'organe  formant  iso- 
lateur  (21),  une  chambre  de  précombustion  (30; 
30')  entourant  l'électrode  centrale  (23;  23'),  ledit 
organe  formant  électrode  (28;  47)  possédant  une' 
ouverture  (29;  49)  destinée  à  recevoir  la  pointe 
d'extrémité  de  ladite  électrode  centrale  (23;  23') 
dudit  organe  formant  isolateur  (21),  ledit  organe 
formant  électrode  (28;  47)  comprenant  en  outre 
plusieurs  ouvertures  supplémentaires  séparées 
(31;  50)  situées  au  voisinage  de  ladite  ouverture 
centrale  (29;  49),  caractérisé  en  ce  que  le  système 
comporte  un  passage  axial  formant  venturi  (38)  et 
lesdites  ouvertures  supplémentaires  (31;  50)  sont 
adaptées  pour  permettre  une  communication  flui- 
dique  entre  la  chambre  de  précombustion  (30; 
30')  et  une  section  intérieure  (41)  de  la  chambre 
conduisant  à  la  section  format  col  (40)  dudit 
passage  axial  associé  formant  venturi  (38;  54),  et 
en  ce  qu'il  est  prévu  au  moins un  orifice  de  trans- 



fert  (42)  débouchant,  à  une  extrémité,  dans  la 
chambre  du  cylindre  d'un  moteur  associé  et,  au 
niveau  de  l'autre  extrémité,  à  proximité  de  la 
section  formant  col  (40)  dudit  passage  formant 
venturi  (38;  54),  sur  le  côté  de  cette  dernière, 
tourné  vers  la  section  intérieure  (41)  de  la 
chambre. 

2.  Système  de  bougie  d'allumage  selon  la 
revendication  1,  dans  lequel  ledit  organe  formant 
électrode  est  réalisé  sous  la  forme  d'un  organe 
conique  creux  (28)  et  ladite  ouverture  (29)  de 
réception  de  ladite  électrode  centrale  (23)  est 
ménagée  à  travers  le  sommet  dudit  organe  en 
forme  d'électrode  conique  (28). 

3.  Système  de  bougie  d'allumage  selon  la 
revendication  1,  dans  lequel  ledit  organe  formant 
isolateur  (21)  comporte  une  cavité  (46)  ménagée 
dans  l'une  de  ses  extrémités,  au  voisinage  de 
ladite  électrode  centrale  (23'),  et  ledit  organe 
formant  électrode  (47)  possède  une  configuration 
tronconique  présentant  une  paroi  d'extrémité 
plate  (48),  et  ladite  ouverture  (49)  de  réception  de 
ladite  électrode  centrale  (23')  est  ménagée  au 
centre  de  ladite  paroi  d'extrémité  plate  (48). 

4.  Système  de  bougie  d'allumage  selon  l'une 
quelconque  des  revendications  précédentes, 
dans  lequel  lesdites  ouvertures  supplémentaires 
(31;  50)  sont  uniformément  réparties  autour  de 

ladite  ouverture  centrale  (29;  49)  et  sont  espacées 
radialement  de  cette  dernière. 

5.  Système  de  bougie  d'allumage  selon  l'une 
quelconque  des  revendications  précédentes, 
dans  lequel  ledit  organe  formant  électrode  (28; 
47)  est  situé  sur  une  surface  (27)  dudit  organe 
formant  isolateur  (21)  en  entourant,  tout  en  en 
étant  espacé,  ladite  électrode  (23;  23'),  ce  qui  a 
pour  effet  que,  en  service,  ledit  organe  formant 
électrode  (28;  47)  est  coincé  entre  ladite  surface 
(27)  et  une  surface  complémentaire  (36)  autour  de 
l'extrémité  adjacente  dudit  passage  axial  formant 
venturi  (38). 

6.  Système  de  bougie  d'allumage  selon  l'une 
quelconque  des  revendications  précédentes,  in- 
cluant  un  organe  formant  adaptateur  (32),  à  tra- 
vers  lequel  est  formé  ledit  passage  axial  formant 
venturi  (38),  et  dans  lequel  ladite  première  extré- 
mité  dudit  organe  isolateur  (21)  est  logée  et 
retenue  à  l'intérieur  d'une  chambre  (35)  située  à 
l'intérieur  dudit  adaptateur  (32)  et  est  en  com- 
munication  avec  ledit  passage  axial  formant  ven- 
turi  (38). 

7.  Système  de  bougie  d'allumage  selon  l'une 
quelconque  des  revendications  1  à  5,  dans  lequel 
ledit  passage  axial  associé  formant  venturi  (54) 
est  formé  par  l'orifice  de  réception  de  la  bougie 
dans  un  corps  de  moteur  associé. 
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