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The specificity of propelling a manual wheelchair consisting of an alternating push phase during which propelling force is generated and a return phase results in the considerable decreases in the wheelchair velocity
during hands returning to the initial position on the pushrims. In consequence, there is a risk of wheelchair moving downhill and muscle system injuries due to excessive physical effort. A response to such problems are the
modifications of a traditional propulsion system consisting in adding the anti-rollback system. One of the research papers includes the evaluation of two prototypes of anti-rollback devices. As part of the research, the utility
and functionality was evaluated by means of Quebec User Evaluation of Satisfaction With Assistive Technology (QUEST 2.0). The subjects stated that using the anti-rollback system makes ramp climbing easier and safer.
Nevertheless, the authors of the experiment claimed that it would be worth conducting some additional tests focused on the quantitative measurement of kinematic parameters resulting from propelling the wheelchair on
the inclined ramp. This conclusion as well as the author’s solutions in the aspect of the anti-rollback system were the motivation for undertaking the presented research papers. In response to the indicated needs, the
research was carried out aimed at comparing the unmodified manual wheelchair in the traditional configuration and the wheelchair equipped with the anti-rollback system.

The anti-rollback device prototype (fig. 1) may fulfil two functions: a
parking brake and anti-rollback. The brake module consists of a central
axis 3 screwed down to the arm of the traditional parking brake by means
of the screw unit 1-2. The unidirectional coupling 5, pre-forced into the
brake roller 4, is pulled over the central axis. The coupling enables only the
unidirectional movement of the brake roller. This provides the effect of the
wheelchair pulling back lock. The unidirectional coupling 5 is secured on
the central axis 3 with a locking plate 6 pressed down by the screw 6. The
safety lock 9 is screwed into the locking plate 6. The safety lock consists of
a locking fastener 11 which blocks the brake roller, body 9, press spring 10
and holder 8 facilitating the disconnection of the brake roller lock 4. The
safety lock is responsible for switching the device from the anti-rollback
function to the traditional parking brake function.

Fig. 1

Prototype of the reversing 
lock mechanism a) in 
disengaged position, b) as 
parking brake func-tion, c) as 
reversing lock function, 
where: 1 - standard 
wheelchair brake lever, 2 -
snap lock, 3 - reversing 
blockade roller.


