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Assistance for Moving with Eccentric Contraction
-Development of Braking Mechanism for Knee Flexion in Stance Phase
on Descending a Mountain-

Nozomi Esaka*1, Keisuke Shinkawa*! and Shigeru Wesugi*2

Abstract - In recent years, devices to support high-load physical work is becoming the topic of a growing number
of studies. Those researches are intended to support not only moving against gravity and lifting heavy things but
also stepping down staircases and unloading things. In the latter muscle contraction, the muscle is lengthened
though it contracts. This kind of contraction is called as eccentric contraction, which often causes muscle damage.
In particular, as mountaineering is becoming more popular in recent years, falling accidents also increase when
descending a mountain. Reportedly one of the main reason for the falling accidents is muscle fatigue caused by
eccentric contraction. Therefore, in this research, in order to secure the safety in mountaineering, a method is
proposed to assist high-load knee flexion in stance phase when descending a mountain. The novel device is
devised for user to bend knee with less muscular power by fastening knee joint with use of hydraulic brake when
the user puts a foot on the ground. Finally authors investigated whether the device works in mountaineering.
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Fig. 1 Assistance for kicking up, dorsiflexion
and postural maintenance
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Fig. 2 Consideration of assistance by torsion spring
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Fig. 3 Assistance for knee flexion by braking
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Fig. 4 Difference of input-output characteristics
between two braking methods
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Fig. 5 Assistive devise for moving in stance phase

KBTI 2 RE S BB A L SR A
DT %M 6 1R, BEE SEGAICE, TL—%
LAN—Z|HZEICEY, T V=DV 2L
TWa770, BHLTHESL— e Xy U~
BRI OB TORT L D ITIEE A EE(LEP, bzl

L CWHEET MR TE D, — 07, HiEE S8hho
HAITE, LA—Z RS> TWARWEOBEOEMIZED
FTCIAYHRAL—RIZEL. 2D, BEDOKT
wRDE, BICEDE TRV — e Fr U R—RHD
FREENZL L TWA Z LR TE 5.

HIEERE SRS E
B 6 HEIERE DA I X2 e th B EDE
Fig. 6 Difference in knee flexion
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Fig. 7 Method of canceling braking function
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Fig. 8 Portability and dealing with personal differences
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Fig. 9 Scenes of using the assistive device outdoors
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