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Development of Hyper Long-reach Tendon-driven Multi-joint Manipulator
-Combination of a Coupled Tendon-driven Mechanism and a Weight-compensation Mechanism-
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Atsushi HORIGOME, Tokyo Tech, horigome@robotics.mes.titech.ac.jp
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Koichi SUZUMORI, Tokyo Tech

Recently long-reach multi-joint robot manipulator is widely required. In this research, we
suggested a new mechanism which is the combination of a coupled tendon-driven mechanism and
a weight-compensation mechanism in order to develop hyper long-reach and slim manipulator.
We calculated that this mechanism can lead to a slim arm diameter by saving the total of wires
widths. Unfortunately, this mechanism doesn’t compensate arm weight completely at any arm
posture. Therefore, we suggested a method of calculation of an optimal weight-compensation
wire tension. Moreover, we did a trial calculation of wires tension at some arm postures. In
future work, we will conduct experiments with a prototype model.
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¢ eﬁ don-driven (P) Coupled tendon-driven mech-
anism with weight-compemsation
mechanism

(a) Coupled
mechanism

Fig.1 Wires and pulleys arrangements of 6 pitch axes
manipulator
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mechanism with weight-
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Fig.2 Required arm width in each mechanisms
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(a) Model 1

(b) Required tension at model 1

Fig.3 Wires and pulleys arrangements of 6 pitch axes

manipulator
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(b) Required tension at model 2
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Fig.4 Wires and pulleys arrangements of 6 pitch axes
manipulator
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Fig.5 3 joints prototype model of the combination of a
coupled tendon-driven mechanism and a weight-
compensation mechanism
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