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(57) Fuel 1 and air 2 are combusted in a chamber 5, samples of the exhaust gas pass through a filter 10 to an ionising
chamber 14. The different gases are subjected to varying voltages by an ionising device 13 and the resultant
current 15 is measured. The ionising voltages and currents are used by a microprocessor or ECU 9 to control the
air / fuel ratio or mixture strength supplied to the engine to minimise the production of harmful gases. In addition,

chemical substances which may be oxygen or hydrog

en may be added from a reservoir 16 to the ionisation

chamber in response to signals from the ECU. The additives may react with the carbon atoms in the ionisation
chamber to reduce or convert the harmful gases into harmless compounds. The contents of the ionisation chamber

exits through 12 to the main exhaust outlet 8.
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Fuel emission reduction by enhanced combustion using ionisation

This invention relates to a servomechanism, in a combustion engine, to enhance
combustion by regulating air and fuel mixture and convert pollutant gases into harmless

compounds.

Fuel emissions are considered to be responsible for air pollution and global warming. The
pollutant emissions are produced as result of burning fossil fuels, such as petrol and
diesel in internal combustion engines to provide motive power. The exhaust fumes
contain harmful gases, such as carbon dioxide, carbon monoxide and nitrogen oxide. The
production of such pollutant gases depends to a great extent to the efficient mixture of
fuel and air. However it is ideal to neutralise these harmful gases altogether. There are
catalytic converters, which convert pollutant gases into less harmful gases in the exhaust

system. But they are relatively expensive and are not universally used.

The current invention proposes an automatic system to regulate the air and fuel mixture
for optimum fuel efficiency by ionising a sample of exhaust gases. The values of ionising
voltages and currents could be used by a microprocessor to evaluate the presence and
quantities of pollutant gases and adjust the inlets of air and fuel, in order, to reduce the

emission of harmful gases.

According to the present invention there is provided a method, to be used in a combustion
engine, to reduce fuel emissions by detecting the presence and the quantity of pollutant
gases by ionisation of emitted gases and using the ionisation data to regulate the air and
fuel mixture to reduce the production of harmful gases, which could further be converted
chemically into less harmful ones by introduction of external substances in the ionisation

process.

A specific embodiment of the invention will now be described by way of example with
reference to the accompanying drawing in which:

Figure 1 shows the overall system in a block diagram.



In the proposed system, the various processes are carried out under the control of the
microprocessor 9. The thick black lines, in the Fig 1, depict the connections between the

microprocessor 9 and the various parts it controls.

Referring to Figl, fuel from the reservoir 1 and air from reservoir 2 are added and mixed
in the combustion chamber 5, via fuel inlet 3 and air inlet 4. After the combustion, the

exhaust fumes are allowed into the exhaust chamber 7, via the exhaust inlet 6.

The exhaust gases are then sampled, from the exhaust chamber 7, via the gas filter 10 and
the gases inlet 11, into the ionisation chamber 14, where various voltages, by the variable
voltage source 13, are then be applied to the gases to ionise them. Various gases may be
ionised under different applied voltages. The resulting ionisation currents are measured
by the current measuring device 15. The ionising voltages and currents values are used by
the microprocessor 9 to regulate the fuel and air mixture, in order, to reduce the
production of pollutant gases. The contents of ionisation chamber 14 are evacuated into

the exhaust outlet 8 through the gases outlet 12.

In addition to fuel and air regulation, the contents of exhaust chamber 7 can be allowed
into the ionisation chamber 14, where external substances are also introduced from
reservoir 16. Ionisation voltages are then applied in order to cause a chemical reaction
between such substances and the harmful gases to convert them into harmless gases and
compounds. For example, hydrogen and oxygen produced as the result of electrolysis of
distilled water, can be allowed into the ionisation chamber 14 during the ionisation
process to react with the carbon atoms of carbon dioxide and carbon monoxide to form
hydrogen and oxygen bonds and hence converting the pollutant gases into other harmless

compounds.



CLAIMS

1. According to the present invention there is provided a method, to be used in a
combustion engine, to reduce fuel emissions by detecting the presence and the quantity of
pollutant gases by ionisation of emitted gases and using the ionisation data to regulate the
air and fuel mixture to reduce the production of harmful gases, which could further be
converted chemically into less harmful ones by introduction of external substances in the

ionisation process.

2. A fuel emission reduction method substantially as described herein with reference to

figure 1 of the accompanying drawing.
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