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This new generation IC engine was

designed to take full advantage of

the high power density available with

the two/stroke engine principle while

overcoming the inherent limitations

of the conventional design.

Unsatisfactory service life plus

reliability and emissions issues

have precluded the conventional Complete thermal control of the
two/stroke engine from many combustion chamber is essential for
applications which are the domain a high power density hydrogen ICE.
of the four/stroke engine. We set

out fo design a better engine which

would meet all the requirements of

power density, reliability, longevity,

efficiency, low emissions and low

cost of manufacture. The two/stroke

principle was adopted to achieve

high power density and low

manufacturing cost. However it

was necessary to completely

reengineer the mechanical design

of the conventional fwo/stroke

engine if we were to achieve all of

the criteria that we required.







Combustion Chamber
Fresh charge is
compressed and ignifed
by spark.

Combustion Chamber
Fresh charge is being
compressed and fuel is
being injected directly
to the chamber.

removed the high lubrication
demand that is associated with
the sliding piston of a
conventional two/stroke engine
(the cause of excessive oil loss
out of the exhaust). Oil can be
metered by the engine
management system directly
to the surfaces of parts where
it is needed.

Due to this low lubrication
requirement, the 'Pivotal' engine
oil usage is only 10% of the level
required in a conventional
two/stroke engine. This rate of ail
consumption is comparable with

The ‘Pivotal’ engine is a modular design which
offers real manufacturing cost reductions.

A wide range of multi chamber engines can
be assembled from a common supply of mass
produced single chamber modules

Crank Case
Filled with fresh air.

Crank Case Fresh air is
being drawn in through
the reed valve.

the oil consumption of a
four/stroke engine before the
additional saving from not having
oil changes is factored in.

Creating a new concept engine
takes time. The development of
the 'Pivotal' design started with
the construction of a single
chamber 264cc engine. This
engine responded well running
up to 7,000 rpm. This was
followed by a 400cc twin
chamber motorcycle engine.
This engine ran up to 11,500 rom
and drove the motorcycle to
speeds exceeding 160 kph.

Combustion Chamber
Pressure has driven the
piston down opening
the exhaust port and
allowing spent
combustion gases to
exit the chamber.

Crank Case Air is being
compressed by the
travel of the piston.

J/

Combustion Chamber
Exhaust is purged from
the chamber and is
being replaced by air
entering through the
transfer ports.

Development was then focused
on the 500cc single chamber
module which formed the basis
for the one litre twin chamlber
demonstration engine.

We are currently engaged in the
optimisation of a light weight
engine for use in experimental
aircraft. This is one of many fields
where the Pivotal Engine’s high
power density and ability fo
sustain high load operation offer
an advantage.



