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Development of an Off-Throttle-Steer System for Personal Watercraft
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ABSTRACT

Personal Watercrafts (PWC) are vehicles, which
propel by water jet and steer by changing the direction
of the water jet. Because of decreasing of when the
throttle is fully closed during running, the steering force
also decreases. This phenomenon is different from that
of land vehicles. Therefore, in order to not giving
uncomfortable feeling to users of land vehicles, the Off-
Throttle-Steer (OTS) System has been developed as a
device to reduce a different sense of steering operation.
Basically, the system controls engine speeds using the
signal of full steering, and also uses a throttle opening,
arunning speed of PWC predicted by engine speed, and
atimer for determining of control timing as other control
signals. Thus, a natural steering characteristic was
obtained by balancing a turning characteristic at high
speed and controllability at low speed.
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Fig. 1 Construction of OTS system
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Fig. 2 Subjective evaluation rating scale
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Fig. 3 Prototype PWC
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Fig. 4 Comparison of yaw rate characteristic between
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Fig. 5 Running locus without OTS system
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Fig. 8 Relation between PWC running speed and
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Fig. 9 Subjective evaluation results of acceleration

and turning feeling by different engine
speeds
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Table 1 Observed direction of minimum yaw rate
OTS Engine speed (r/min)
Speed (km/h) 1200 1600 1800
40 Positive Positive Positive
50 Negative Positive Positive
70 Negative Positive Positive
90 Negative Negative Positive
150

s 50km/h 1 800 r/min
m—— 70km/h 1800 r/min
e 90km/h 1 800 r/min
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Fig. 10 Yaw rate during decelerating by different
initial running speeds
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Fig. 11 Yaw rate during decelerating by different

delay times
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Fig. 13 Comparison of running locus between without
and with OTS
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Fig. 12 OTS system operation
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