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DISTRIBUTORLESS IGNITION

Principle of Operation

Distributor less ignition system used extensively by Ford incorporates all the features of
electronic spark advance systems, except a special type of ignition coil is used in place of HT
distributor. The system is generally used only on four- or six-cylinder engines, because the
control system becomes highly complex for higher number of cylinders. It works on the
principle of the lost spark. The spark distribution is achievedby the help of two double ended
coils, fired alternately by the ECU. The ignition timingis obtained from a crankshaft speed and
position sensor as well as through load and other corrections. When one of the coils is fired, a
spark is delivered to two engine cylinders, either 1 and 4, or 2 and 3. The spark delivered to the
cylinder on the compression stroke ignites the mixture as normal. Whereas the spark in other
cylindercauses no effect, as this cylinder is just completing its exhaust stroke. Because of the
low compression and the exhaust gases in the lost spark cylinder, the voltage only ofabout 3
KV is needed for the spark to jump the gap. This is similar to cap voltage of themore conventional
rotor arm. The spark produced in the compression cylinder is therefore not affected.

It may be noted that the spark on one of the cylinders jumps from the earth electrodeto the spark
plug centre, whereas in others it jumps from the centre electrode. This isbecause the energy
available from modern constant energy systems produces a sparkof suitable quality in either
direction. However, the disadvantage is that the spark plugsmay wear more quickly with this

system.
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Fig. 1. Distributor-less ignitioncoil as part of the complete system.



System Components
The distributor less ignition system contains three main components such as the electronic
module, a crankshaft position sensor and the distributor less ignition coil. Many systems use a
manifold absolute pressure sensor, integrated in the module. Themodule functions almost in the
same way as the electronic spark advance system. The crankshaft position sensor operates in
the similar way to the one described in theprevious section. It is also a reluctance sensor
positioned against the front of the flywheel or against a reluctor wheel just behind the front
crankshaft pulley. The toothpattern uses 36-1 teeth, which are spaced at 10-degree intervals,
with a gap for the 36th tooth. The missing tooth is located at 90 degrees before TDC for numbers
1 and4 cylinders. This reference position is located a fixed number of degrees before TDC for
calculating the timing or ignition point as a fixed angle after the reference mark. The distributor
less ignition coil (Fig. 1) has a low-tension winding, which is suppliedwith battery voltage to a
centre terminal. The appropriate half of the winding is thenconnected to earth in the module.
The high-tension windings are separate and are specific to cylinders 1 and 4, or 2 and 3. Figure
2 shows a typical Ford distributor lessignition coil. The Citroen 2 CV has been using a double

ended ignition coil together with contact breakers for many years.

Fig. 2. Distributor less ignition coils.
A. 2-Spark coil. B. 2 x 2 Spark coil.
C. 3 x 2 spark coil (Bosch).



