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The relationship between the operating force and the 
wheel shape required to overcome road step  

of walking assistance car or “Silver car”. 
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This paper quantitatively analyzes the body structure and ability of a walker—“Silver car”—to overcome a step. 

The walker has a shape similar to that of a compact baby carriage, and the accidents due to falling increase with 

increasing users. The risk of falling increases particularly when the walker is stopped immediately before the step 

and the handle is pressed firmly. In such cases, a mathematical model was developed, and the handle-operating 

force was estimated. Then, the force required to overcome the step was measured using a force plate. The estimated 

and measured force values were found to be in good agreement, and the following results were obtained. The 

walker with 130 mm wheel diameter cannot overcome a 10 mm high step. If the wheel diameter is greater than 200 

mm, most of the elderly persons can easily overcome it. The force decreases with an increasing amount of 

compressive deformation of the tire at the step edge. When the grip position of the walker is higher than 700 mm, 

the walker must be pressed both downward and forward. These results are due to the change in the moment arm 

length. 
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