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A direct injection  ignition engine includes a piston with a cavity on a top
surface thereof, an injector arranged at a peripheral portion of a combustion chamber
to be faced to  the combustion chamber for injecting a fuel directly into the
combustion chamber, an ignition plug arranged to be projected to the combustion
chamber for igniting the fuel introduced into the combustion chamber, an intake passage
connected to the combustion chamber for introducing an intake air to the combustion
chamber, intake air flow control valve arranged in the intake passage for controlling
an intake air flow of an inclined vortex including a tumble component and swirl
component produced in the combustion chamber, an actuator for driving the control

valve, engine load detecting sensor for detecting an engine load, engine speed detecting
sensor for detecting an engine speed, fuel supply controller, based on the output signals
from the engine load detecting sensor and the engine speed detecting sensor, for
producing control signals for the injector which include a fuel injection amount and
fuel injection tlmmg In a compression stroke for accomplishing a stratified combustxon

condition in Wthh an air fuel mixture with an air fuel ratio greater than a theorenca]
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one is concentrated around the ignition plug when an operating condition is in at least
a low engine load and low engine speed condition, and, the fuel injection amount and
fuel injection timing in an intake stroke for accomplishing a uniform combustion
condition in which an air fuel mixture with an air fuel ratio greater than a theoretical
one is uniformly and entirely dispersed in the combustion chamber when the operating
condition is at least in a condition beyond said low engine load and engine speed

condition with regard to the engine load and engine speed, and, producing control

signals for the actuator to produce the inclined vortex of the air fuel mixture in the

operating condition from the stratitied combustion condition to the uniform combustion
condition with the air fuel ratio providing a lean air fuel mixture and to provide a control
amount of the control valve so that a tumble ratio is greater than a swirl ratio in at least
the uniform combustion condition of the uniform combustion condition providing a lean

air fuel mixture .
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