2016 9 4 ~6

FHRESBICLVRERFERZRIRT 25/ FEBEXERBORRE

A Wheelchair with Lever Propulsion Control for Climbing Up and Down Stairs
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Abstract: We develop a stair-climbing wheelchair based on lever propulsion control using human upper body. It
consists of manual wheels with casters for planar locomotion and a rotary-leg mechanism based on lever propulsion that
is capable of climbing up/down stairs. The wheelchair also has a passive mechanism powered by gas springs for posture
transition to shift the user’s center of gravity between the desired positions for planar locomotion and stair-climbing.
We focused on the motion and force that can be performed by the wheelchair users, and realize stair-climbing with
passive mechanisms using lever propulsion control. In this paper, we present a study on both climbing up and going
down using the proposed methodology. Relevant experiments were performed to investigate its performance and verify
that the wheelchair users can up/down the stairs independently by the proposed methodology.
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Fig.1 Outline drawing of developed stair-climbing up
and down wheelchair
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Fig.2 Stair-climbing up model and required force for

lever operation according to the weight of a user
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Fig.3 Experiments for climbing up and down the stairs
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Fig.4 Measured force for lever operation during climbing

up the stairs

Frontal wheels Frontal wheels
rand on the next step  stay on same level

60

50+
Dummy Doll

40+ Measurement direction

(Direction vertical to the lever),
30F
20+

10

Climbing down one step  Climbing down last step

Measured force for lever operation [N]

0 30 60 90 120

Time [sec]

150

Fig.5 Measured force for lever operation during climbing
down the stairs
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