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Development of the Stair Climbing Leg-Wheel Hybrid Vehicle

Shigeo Hirose*!, Jianjun Yuan*! and Yosuke Konuma*

2

A development of stair climbing mobile vehicle to be the base for stair climbing wheelchairs and/or inspection

robots is greatly demanded. Several types of the vehicles using crawlers, wheels and legs have been proposed to

perform such a stable stair climbing motion. However, conventional vehicles are limited by their mobility, safety,

and mechanical size and weight. We propose a new stair climbing leg-wheel hybrid vehicle coined as “Zero Carrier”.

The Zero Carrier composed of unified eight prismatic-joint legs, four of which attached active wheels and other four

attached passive casters. Proposing Zero Carrier can be designed lightweight and powerful. It can also maintain high

stability on stair climbing motion and perform slip-less turning motion. Design of driving mechanisms, sensors, and

motion control of the Zero Carrier are then performed and demonstrated its motion by the mechanical model Zero

Carrier 1.

Key Words: Zero Carrier, Mobile Robot, Leg-Wheel Hybrid Vehicle, Stair Climbing Wheelchair
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Fig. 2

Stair climbing procedure of Zero Carrier
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Fig.3 Rotation motion of Zero Carrier
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Fig.4 The application of Zero Carrier
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Fig.5 Overview of the trial model Zero Carrier I

Table 1 Specification of Zero Carrier I

Dimensions(L X W X H) 602 X 622 X 700[mm]

Weight 46[Kg]

Actuator 90[W] DC Motor X 12
(Leg: 8, Wheel: 4)

Stroke of each leg 400[mm]

e

/“ <1 Potentiometer
Idle sprocket / ™
Chain stopper Spacer 2
Roller chain/ Y~
< J Pipe
Motor E
(4]
GearHead
_~Sprocket
i Rod
Brake e Connect to

wheel or caster

Fig.6 Leg mechanism
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Fig.12 The motions of each leg
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(a) Turn using driving wheels (b) Turn using driving wheels
of the rear side of the front side

Fig.18 Turning experiment
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