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Design of a Servo Controller for a Toroidal Continuously Variable Ratio Transmission Using Time

Scale Transformation

Taketoshi KAWABE*, Michel MENSLER** and Shinichiro JOE**

Toroidal continuously variable transmissions (T-CVTs) are being used for automobile power-train systems for
the purpose of reducing energy consumption. The T-CVT considered here is highly unstable in reverse mode
as some mechanism possessed by original T-CVTs has been removed for cost reduction, and then requires the
gear ratio to be controlled. Moreover, as the measurement of the gear ratio is performed using a pulse encoder

incorporated in the T-CVT, it is only obtained with long and irregular sampling period when the car velocity
is very low. To overcome this problem, the T-CVT model has been rewritten using a time scale transformation
and a new and simple servo-controller has been designed. It has been verified with experimental results that the
performances of the controller were good enough for an actual use.
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Fig.1 A toroidal CVT (cut model).
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Fig.2 Construction of a toroidal CVT.
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Fig.3 Block diagram of troidal CVT dynamics[
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Fig.4 Experimental results using a test car. VSP: vehicle
speed.
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