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ABSTRACT

A hybrid system that combined 49cm? four-stroke
cycle gasoline engines with an electric motor was
developed. This hybrid system (Modulated Hybrid
System: MHS) is called a parallel type and switches the
electric motor or the engine as a power source during
running. In the MHS, the electric motor and the engine
are automatically switched, and an external power supply
and the engine power under running charge the battery
that is the power source of the electric motor. Required
driving force, a vehicle speed, and a battery remaining
energy are for the switching control parameters of power
source. A one-way clutch arranged on a transmission
path of engine power switches the source of driving
force. The MHS achieved an excellent acceleration
feeling to a power source switching and a steady output
characteristic to a throttle operation.
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Fig.1 ICVS Step Deck
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Fig.2 MHS unit
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Table 1 Vehicle performance
Motor | Maximum velocity (km/h) 35
Drive | Battery charging distance  (km) 20

Maximum velocity (km/h) 61
Hybrid B haraing di K 40
Drive attery charging distance (km)

Time of 0-200m (sec) 18.4

Table 2 Vehicle specifications

Maximum length ~ (mm) 2400
Maximum width (mm) 1185
Maximum height  (mm) 1690
Wheelbase (mm) 1580
Tracks (Front/Rear) (mm) 1010/1 040
Weight (kg) 370
Tire size 125-80R10

Table 3 Hybrid unit specifications

Type 4 cycle, Water-cooled
_ | Displacement (cm?3) 49

Engine -

Maximum power (KW/rpm) 3.9/8 500

Maximum torque (Nm/rpm) 5.2/5 500

Type DC brush-less
Motor |Maximum power (kW) 25

Maximum torque  (Nm) 16

Type Pb-acid
Battery | Maximum energy (kWh) 1.2

Weight (k@) 41
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