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Abstract. In this paper the development of an innovative system of propulsion 
for manual wheelchair is described. It can be applied to sports wheelchairs and 
to wheelchair employed in everyday life. Regarding sports wheelchair, the use 
of this system of propulsion for racing wheelchair and hand bike is shown. The 
innovative system of propulsion tries to solve the injuries on the upper limb, 
caused by the other manual system of propulsion: push-rim system and levers 
system, employing traction movement applied on a cable transmission and 
ratchet device. The paper describes the functional design of different solutions, 
identifying the main involved parameters. In addition, the first prototype of 
wheelchair for everyday life is described and tested. 
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1 Introduction 

According to [1], wheelchair users suffer from upper limb injuries, particularly in 
the shoulder, in higher percentage than the rest of population, the percentage increases 
in wheelchair athletes. As shown in [2], wheelchair sports are an important tool in 
rehabilitation from a physical and psychological point of view. It is important and 
necessary to develop medical and technological knowledge to decrease and to prevent 
injuries derived from wheelchair sports. The authors of this paper have many prior 
experiences about aid to overcome architectural barriers [3, 4] and prototyping manu-
al wheelchair with innovative system of propulsion [5]. 

In wheelchair racing [6], athletes compete in four categories based on the types of 
disability: T51, T52, T53 and T54. The distance involved in wheelchair racing include 
sprint distances of 100 m, 200 m, and 400 m, middle distances of 800 m and 1500 m, 
long distances of 5000 m and 10000 m in field and the marathon in road. As shown in 
figure 1, racing wheelchairs have two-rear traction wheel with the push-rim that the 
users use to transmit power, a front steering wheel that is controlled by the users 
through the steering. On the steering, there is the brake lever that works on the front 
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