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sj)  Ignition  circuit  for  internal  combustion  engine. 

©  A  distributorless  ignition  system  utilizes  a  ca- 
pacitor  discharge  arrangement  wherein  the  capacitor 
(15)  is  charged  by  voltage  pulses  derived  from  an 
inverter  (14)  through  an  ignition  transformer  (10). 

D1  D2  D 3  

The  capacitor  (lb)  wnicn  is  locaxea  in  me  seconuary 
circuit  of  the  transformer  (10)  is  discharged  by  a 
controlled  switching  device  (16)  also  located  in  the 
secondary  circuit. 
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Ignition  Circuit  for  Internal  Combustion  Engine 

The  present  invention  relates  to  an  ignition 
system  and  particularly  a  so-called  distributorless 
ignition  system  for  an  internal  combustion  engine 
where  the  conventional  rotating  contact  arrange- 
ment  is  replaced  by  electronic  circuitry. 

Distributorless  ignition  systems  have  been  pro- 
posed  for  use  with  existing  internal  combustion 
engines  but  the  advent  of  lean-mix  engines  has 
resulted  in  the  need  for  a  high-energy  ignition 
circuit  capable  of  completely  igniting  the  lean 
air/fuel  mixture  in  a  very  short  period  of  time.  The 
present  invention  proposes  that  a 
capacitor/discharge  type  ignition  circuit  be  utilized. 

Capacitor/discharge  ignition  is  well  known  for 
conventional  ignition  circuits  utilizing  a  conventional 
distributor.  In  this  case,  the  ignition  energy  is 
stored  in  the  electric  field  of  a  capacitor.  The 
capacitance  and  charging  voltage  of  the  capacitor 
determine  the  quantity  of  stored  energy.  The  ca- 
pacitor  together  with  the  charging  device  for  the 
capacitor  and  the  triggering  varistor  are  all  cus- 
tomarily  located  in  the  primary  circuit  of  the  ignition 
coil  and  triggering  can  be  achieved  either  by  using 
breaker-triggered  or  breakerless  devices.  It  has 
also  been  previously  been  proposed  to  utilize  an 
inverter  to  provide  high  voltage  pulses  as  charging 
pulses  for  the  capacitor. 

The  present  invention  provides  an  ignition  cir- 
cuit  for  an  internal  combustion  engine  comprising  a 
coil  having  primary  and  secondary  windings,  an 
inverter  for  providing  voltage  pulses,  a  capacitor  for 
storing  voltage  pulses  and  a  controlled  switching 
device  for  discharging  the  capacitor  at  a  time  de- 
termined  by  a  timing  device,  characterized  in  that 
the  inverter  is  arranged  in  the  primary  circuit  of  the 
transformer  and  in  that  the  capacitor  an  controlled 
switching  device  are  connected  in  the  is  secondary 
circuit  of  the  transformer. 

This  arrangement  renders  the  circuit  much 
more  suitable  for  distributor  less  ignition  systems 
where  it  is  customary  for  the  timing  of  the  spark  to 
be  controlled  by  a  controlled  switching  device  in 
the  secondary  circuit. 

Preferably,  the  capacitor  is  charged  from  the 
secondary  winding  of  the  ignition  transformer  via 
one  or  more  rectifier  devices  which  may  be  diodes 
or  controlled  rectifier  devices. 

In  order  that  the  present  invention  be  more 
readily  understood,  embodiments  thereof  will  now 
be  described  by  way  of  example  with  reference  to 
the  accompanying  drawings,  in  which: 

Fig.  1  shows  a  circuit  diagram  of  a  first 
embodiment  of  the  present  invention; 

Fig.  2  shows  a  circuit  diagram  of  a  modifica- 
tion  of  part  of  the  circuit  shown  in  Fig.  1  ; 

Fig.  3  shows  diagrammatically  a  three-cyl- 
inder  ignition  system  according  to  the  present  in- 
vention; 

Fig.  4  shows  diagrammatically  a  distributor- 
5  less  ignition  system  where  an  ignition  spark  is 

generated  in  two  spark  plugs  simultaneously. 
Referring  now  to  the  drawings,  Fig.  1  shows  an 

ignition  circuit  comprising  an  ignition  transformer 
10  having  a  primary  winding  11  and  a  secondary 

w  winding  12.  A  battery  powered  inverter  14  supplies 
voltage  pulses  to  the  primary  winding  of  the  igni- 
tion  transformer  10  and  high  voltage  pulses  are 
derived  from  the  secondary  winding  12  which  are 
fed  via  rectifying  devices  in  the  form  of  diodes  D1  , 

75  D2,  D3  to  a  capacitor  15.  In  this  embodiment,  the 
capacitor  is  a  100  mF  20  kV  capacitor  which 
means  that  the  diodes  D1,  D2,  D3  must  be  high 
voltage  devices  and  they  are  preferably  provided 
with  shunt  capacitors  C1,  C2,  C3  respectively  to 

20  provide  breakdown  protection. 
As  is  customary,  the  charge  on  the  capacitor 

15  is  discharged  when  it  is  required  to  generate  an 
ignition  spark.  In  this  case,  discharge  of  the  capaci- 
tor  is  triggered  via  a  controlled  switching  device  16 

25  connected  in  series  with  the  spark  plug  17.  As 
indicated,  the  controlled  switching  device  is  op- 
erated  from  a  timing  unit  18  which  receives  ignition 
position  signals  from  any  suitable  sensor. 

Various  modifications  may  be  made  to  the 
30  above  circuitry.  For  example,  as  shown  in  Fig.  2, 

the  secondary  winding  12  may  be  formed  by  dis- 
crete  coils  located  between  the  diodes  D1,  D2  and 
D3.  Further,  the  controlled  switching  device  16  may 
be  located  in  a  spark  plug  connector  physically 

35  attached  to  the  top  of  the  spark  plug  itself.  Also,  in 
view  of  the  fact  that  the  switching  device  16  has  to 
be  rated  at  a  very  high  voltage,  it  may  be  prefer- 
able  to  utilize  a  number  of  series  connected  switch- 
ing  devices  which  are  triggered  simultaneously. 

40  Turning  now  to  Fig.  3,  this  shows  an  arrange- 
ment  which  utilizes  a  single  primary  winding  and 
battery  powered  inverter  arranged  to  supply  volt- 
age  pulses  to  a  plurality  of  compartmented  secon- 
dary  windings,  in  this  case  three  secondary  win- 

45  dings  so  as  to  supply  charging  voltage  pulses  to 
three  separate  capacitors.  Each  of  the  secondary 
circuits  may  be  as  described  in  relation  to  Fig.  1  . 

In  Fig.  4  a  slightly  different  arrangement  is 
shown  to  that  described  in  relation  to  Fig.  1  but  in 

so  Fig.  4  the  same  reference  numerals  are  used  to 
represent  the  same  parts  as  are  used  in  Fig.  1  .  In 
Fig.  4,  the  controlled  switching  device  16  is  located 
adjacent  the  ignition  transformer  1  0  and  the  capaci- 
tor  15  and  is  connected  between  one  plate  of  the 
capacitor  15  and  earth  whereas  the  other  plate  of 
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:he  capacitor  15  is  directly  connected  to  the  central 
3lectrode  of  the  spark  plug  17.  For  the  above 
arrangement  is  shown  for  a  positive  earth  system, 
t  will  be  appreciated  that  by  reversing  the  plurality 
Df  the  diodes  and  the  plurality  of  the  controlled  5 
switching  device  a  negative  earth  system  could 
also  be  achieved. 

Further,  because  the  controlled  switching  de- 
vice  is  on  the  earth  side  of  the  capacitor  15,  more 
than  one  ignition  pulse  can  be  generated  simulta-  w 
neously  simply  by  connecting  a  plurality  of  spark 
plugs  in  parallel  to  the  other  side  of  the  capacitor 
15. 

It  will  be  appreciated  that  the  compartmented 
coil  arrangement  of  Fig.  3  could  also  be  adapted  to  15 
take  the  secondary  circuit  arrangement  described 
in  relation  to  Fig.  4. 

Claims  20 

1  .  An  ignition  circuit  for  an  internal  combustion 
engine  comprising  an  ignition  transformer  (10)  hav- 
ing  primary  and  secondary  circuits  comprising  pri- 
mary  (11)  and  secondary  (12)  windings  respec-  25 
tively,  and  inverter  (14)  in  the  primary  circuit  for 
providing  pulses  of  voltage,  a  capacitor  (15)  for 
storing  said  voltage  pulses,  and  a  controlled 
switching  device  (16)  for  discharging  the  capacitor 
at  a  time  determined  by  a  timing  device  (18)  char-  30 
acterized  in  that  the  capacitor  (15)  and  controlled 
switching  device  (16)  are  connected  in  the  secon- 
dary  circuit  of  the  ignition  transformer  and  are 
arranged  to  be  directly  connected  to  an  ignition 
device  (17).  35 

2.  An  ignition  circuit  according  to  claim  1, 
wherein  the  ignition  transformer  (11)  comprises  one 
primary  winding  and  a  plurality  of  secondary  circuit 
comprising  a  compartmented  coil,  a  capacitor  (15) 
and  a  controlled  switching  device  (16).  40 

3.  An  ignition  circuit  according  to  claim  1  or  2, 
wherein  the  capacitor  (15)  has  one  plate  thereof 
connected  to  earth  and  the  other  plate  connected 
to  the  switching  device  (16). 

4.  An  ignition  circuit  according  to  claim  1  or  2,  45 
wherein  the  capacitor  (15)  has  one  plate  thereof 
connected  via  the  switching  device  to  earth  and  the 
other  plate  is  arranged  to  be  connected  to  at  least 
one  ignition  device  (17). 

50 

00 

3 



EP  0  378  714  A1 

01  02  0 3  
10  r T ® T * * T ® T "  

i )   J  
H h H h H H  

\  S   a   C2  C3  

15- 

F i g .   I .  

16 

7 3 - &  

—  '  777. 

F / G . 2 .  





J )  European  Patent 
Dffice 

EUROPEAN  SEARCH  R E r U K l  LpptiMUuii  .1UIIIUCI 

[>OCUM  ENTS  CONSIDERED  TO  BE  RELEVANT 

Category Iitation  of  document  with  indication,  where  appropriate, 
of  relevant  passages 
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