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Abstract

Patients requiring respiratory management due to conditions such as amyotrophic lateral
sclerosis (ALS) who use a tracheotomy-mediated ventilator are unable to vocalize, as air cannot
be supplied to their vocal cords. For these patients, vocalization can be achieved by delivering air
into the trachea through the tracheal orifice using an oxygen cylinder or a hospital room'’s oxygen
supply system, thereby vibrating the vocal cords. Our research has focused on developing a con-
trol system for an electric artificial larynx utilizing muscle potential signals from the neck. We
have previously proposed a system that incorporates this control to activate a small pump for air
supply. While we have also proposed a pump unit design employing multiple small pumps with
piezoelectric elements, this paper reports on the results of finite element simulations for a novel
shape. This new design demonstrates the potential to enhance flow rate and pressure by apply-

ing the principles of vacuum ejectors.
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