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Mass reduction of geared actuator by means of redundant drive
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In order to make assist devices light, compact and easy to customize, we proposed to apply redundant motors
(RMs). RM consists of many small motors with reduction gears in parallel instead of one large geared motor. Thanks
to the composition of RM, compact design will be enabled by arranging many small motors with in the allowable space,
and its mass can be reduced by distributing load torque to multiple working teeth pairs. This paper presents a theoretical
analysis result to show the mass-reduction principle of an actuator by RM concept. Practical design and construction

of RM is discussed.
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Fig. 1 Concept of redundant motors
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Fig. 2 Analysis model of redundant motors
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Fig. 3 Relationship between number of motors
and mass of reduction gears
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Fig. 4 Conceptual explanation of reduction of mass of gears
by using redundant motors
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(a) view from gear side

(b) view from motor side
Fig. 5 Photos of prototype
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