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New Transmission Mechanism Technology Utilized in Prosthetic Legs
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The researchers developed a transmission
mechanism that combines one-way clutches capable of
rotating in both directions and can change speeds by
switching the connection state of the clutch.

This makes the clutch smaller and lighter than
an electromagnetic clutch and makes it possible to
transmit driving force for both forward and reverse
rotation. Other features of the mechanism are that it
consumes power only for switching, not for maintaining
the rotational state, and there is no limit to the number
of speed ratio levels that can be set.

When this technology is applied to motor-driven
prosthetic legs, the walking speed is independent of
motor performance, which means that the motor can be
made smaller and the prosthetic leg can be made lighter
due to the power savings. In addition, the swinging
of the leg while walking can be made quieter, which
expands the life possibilities for users of prosthetic legs.
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Table 1 Issues addressed by this research

No. Issue

1 Power saving while walking on level ground
(battery downsizing)
2 Reduction of motor drive noise while walking on level
ground
3 | Walking cadence independent of motor performance
(motor downsizing)
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Table 2 Phases, modes, and their goals

Situation Phase Transmission Aim
mode
Walking on level Swing Neutral Easy to handle
ground/going Stance High speed Yielding
downstairs
Going upstairs Swing High speed Avoid steps
Stance High torque Lift weight
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Table 3 Issues addressed, countermeasures, and
results of this research
No. | Issue Countermeasure Result

1 | Power saving while
walking on level
ground (battery
downsizing)

2 | Reduction of motor
drive noise while

During the swing | Power consumption only for
phase while switching, except for activities
walking on level that require power (e.g. going
ground, do not upstairs)

perform extension ["No motor noise except for

and flexion by the | activities that require power (e.g.
motor, only switch | going upstairs)

walking on level

ground the state of the

3 | Walking speed knee joint. Walking speed independent of
independent of motor motor performance because knees
performance (motor are not moved by motors during
downsizing) walking

Table 4 Performance comparison of roller friction and
electromagnetic clutch

Roller friction Electromagnetic clutch type
Features type Company Company Company
A B C
Outside sh
u S;n‘fnf) ape ®25 106 ®75 ® 90
Mass (kg) 0.2 1.5 1 1
Static friction
torque (N-m) 15-20
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