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Basic study for drive mechanism with synthetic fiber rope

Terminal fixation method using a grooved pulley and a figure-eight knot

Gen ENDO*!, Atsushi HORIGOME*!,
Youki WAKABAYASHI*!, and Atsushi TAKATA*!

*1'School of Engineering, Tokyo Institute of Technology
2-12-1 Ookayama, Meguro-ku, Tokyo 152-8552, Japan

This paper proposes a new terminal fixation method for synthetic fiber ropes, which
have high tensile strength and low frictional coefficient, to achieve high strength fixation. The
proposed method consists of a grooved pulley where the synthetic fiber rope is wound around,
and a loop formed by a figure-eight knot hanging on a pin. The grooved pulley is used to
increase frictional force using wedge effect. The radius of the pulley and shape of the groove
were experimentally optimized. The strength of the loop made by a figure-eight knot was also
experimentally verified by our previous work. We show that the proposed method achieves
90% fixation force against the rope breaking force. An implementation example for a tendon-

driven robot is also shown.
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Fig. 1

Proposed fixation method.
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Table 1  The average strength efficiencies at each groove

angle o and each groove fillet diameter ¢.

¢ [mm]
05| 10 [ 15
30 | 814 | 86.0 | 91.3
afdeg) | 45 | 89.8 | 842 | 89.7
60 | 89.6 | 89.3 | 88.3
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Fig. 2 Tendon-driven manipulator with heavy load
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