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A0 TEsR LM & 2 7 o P FSBRE R R R i~ = ¥ o L— & OFE L ozt 8L, BT
D6TELVIRD.

1E TR T, AmCoMRE R L BNE R~ \BEE R HORERRESND, ABIBALZED
TRV fER I MEREBIS T, T SIRThLE & il r e 2 M SRR OILEZ i~ = 2 L— 2 VF%)
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VIt A2 & T, M ECTEATAEERAZEMiv=Ea Ll —F L LTIMRARKELRSERE 10n, EHE0.2n By
T 7 HEE, I3 HEEOMENEBRREETHHZ EEALMT L.
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This thesis proposed a new mechanism combining a coupled tendon—driven mechanism and a weight—compensation
mechanism and control method of it with synthetic fiber ropes. Finally, it clarified effectiveness of
the proposed mechanism and control method through various experiments of synthetic fiber ropes and
development of a prototype of a long—reach multi—joint manipulator

In the first chapter, it discussed requirement of a long-reach manipulator and problems of developing
the manipulator.

In the second chapter, it clarified the basic property of synthetic fiber ropes for tendon—driven mechanism
by the developed devices. Finally, it presented versatile technical guideline to design a tendon—driven
mechanism.

In the third chapter, it proposed the mechanism and control method to expand an ordinary coupled
tendon—driven mechanism to move in a 3D space. Conducting control experiments of a prototype of a coupled
tendon—driven multi-joint manipulator with the proposed mechanism, it clarified effectiveness of them.

In the fourth chapter, it introduced a weight—compensation mechanism into a coupled tendon—driven
mechanism in order to support the weight of a long—reach manipulator. Numerical simulation clarified the
possibility of long—reach manipulator with a length of 10 m.

In the fifth chapter, it clarified effectiveness of the mechanism and control method to develop a
long-reach manipulator by control experiments of the prototype models. Finally, it presented the problems
for realization of the practical manipulator.

In the sixth chapter, it summarized the results obtained in this research and described future work and

prospects.
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