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The spark that ignites the combustible mix in an automobile engine, is a glow discharge produced between 
the electrodes of a candle, connected to the secondary of a coil to high voltage. The ignition and the 
combustion in the best conditions suppose to have a frank spark, in a volume as large is possible and with a 
maximum of energy. 
In this paper, we propose a solution to increase the plasma volume, and present electrical discharge 
parameters as function of inter-electrode distances, pressures in the test-reactor and the electrical pulses 
width of the power supply. The experimental device uses a third auxiliary electrode not connected to the 
power supply, placed between the main high voltage electrode and the ground electrode of a typical spark 
plug supplied by a pulsed high voltage power supply through the medium of a coil. 
This double spark system seems well adapted for the ignition of combustible mixtures and it could assure a 
better combustion by its two simultaneously discharges, therefore a bigger plasma volume for ignition. The 
total distance between the electrodes has been increased from 0.7 mm to about 2 mm. Furthermore, the 
duration of the two discharges is much lower than the electrical pulse widths ij- this phenomena allows to 
generate under intermediary pressures successiv ignitions in each electrodes gap. 
The experiments already done proved good results in real conditions with a BRIGGS & STRATON engine for 
upper breakdown pressure (breakdown at 7 - 8 arm pressure). Therefore, we have used a controller unit, 
based on AT89C2051 microcontroller, to ensure synchronisation of the ignition with the maximum pressure 
into the cylinder obtained during the compression time. In these conditions, we have verified that the 
purposed double sparks system provides bigger energy than with the classic system. 

Average number of sparks for one pulse function of the pressure/? in the reactor (di~d2~1.5 mm) 
[ 0 , Q td~3.0ms; %,*• xd=4.0ms; "fc.fil rd-4.5ms; p,it xd-6ms] 
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