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Abstract : A new knee-ankle-Toot-orthosis{KAFQ} which uses an automaticallv-cantrolled electromechanical wrap spring clutch
for the knee joint was developed in the present study. It was found that the output voltage from the foot switches of the
developed KAFO was proportionally increascd with respect to the applied load. The output veoltage from the infrared sensor
alse decreascd as the knce flexion angle increased. The knee joint system for the new KAFO weighs only 780g lighter than
any cther commercially available developed system. In addition, the sclencid reduces the reaction time for the aulomatic
control of the knee joint. The static torgue of the clutch was measured for three persons, and it satisfied the normal knee
extension moment during the pre-swing. Three-dimensional gait analyses for three different gait patterns (normal gait,
locked-knee gait. controlled-knee gait) from five normal subjects were conducted. Controiled-knee gait showed the maximum
knee flexion angle of 40.56%9.55" and the maximum knee flexion moement of 0.20%0.07Nm/kg at similar periods in the
normal gait. Our KAFO gystem satisfies both stability during stance phase and free knee flexion during the swing phase at
the proper period during the gait cyele. Therefore. our KAFOQ system would be very useful in varicus low cxtremity orthotic
applications.

Key words : KAFO{Knee-Ankle-Foot Orthosis), Stance phase, Swing phase, Knee joint contlrel system, Electromechanical wrap
spring clutch
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Non-orthotic side orthotic side Non-orthotic side orthotic side
Cadence (step/min) 115.76%0.28 102.26+2 22 99.50+6.14 104.50+3.87 103.25%+4.27
Speed (m/sec} 1.29£0.07 1.12+0.08 1.11+0.08 1.19£0.03 1.21+0.05
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Single support (%) 38.30+0.96 41.50:1.13 33.86+0.97 40,24%2.75 368.16+1.42
Doubie suppcrt (%) 22.63%£1.91 23.66+1.80 23.31£1.64 23.4312 43 23.62i2.25_]

Step time (sec) 0.62£0.03 0.64+0.02 0.67+0.10 0.55+0,01 0.60+0.06
Opposite Foot-Off (%) 12.02+1.51 11.83%1.61 11.80+1.19 11.80%1.65 12.06x0.35
Opposita Foot Contact (%} 50.32+0.28 53.40+1.63 45.43£2.03 52,18+1.,83 A8 17£1.74
Foot-Oft (%) 61.72+0.89 64.95+1.67 57.05+2.25 63.78+0.91 59.77%2.28
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