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A Leg Mechanism Using Bundled Wire Drive

-Evaluation of Torque Transmission Efficiency and Load Capacity-
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Shuhei TSUNODA, Tokyo Tech, tsunoda.s.ad@m.titech.ac.jp
Hiroyuki NABAE, Tokyo Tech

Koichi SUZUMORI, Tokyo Tech

Gen ENDO, Tokyo Tech

Taking advantage of low friction of synthetic fiber rope, a new wire-driven mechanism called
Bundled Wire Drive, in which multiple wires are bundled and share the same transmitting pathway,
was proposed. Conventional wire-driven mechanism requires complicated structure consisting of many
pulleys to relay joints, but it can be replaced with simple structure by using Bundled Wire Drive. We
developed a leg mechanism which is light and has a wide range of motion using Bundled Wire Drive.
We confirmed that torque transmission efficiency of Bundled Wire Drive used in the leg mechanism was
sufficient for driving joints. Furthermore, we confirmed that load capacity of the leg mechanism was

enough to be applied to a walking robot.
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Fig.1 Overall view of developed leg mechanism.
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Fig.2 Wire routing in the hollow shaft of Joint 1.
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(a) A device for measuring (b) A device for measuring

transmitted torque of the output torque of a motor

leg mechanism. directly.

Fig.3 Experimental devices for measuring transmission
efficiency.
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Fig.4 Relationship between current and transmitted
torque.

Table 1 Results of measuring torque transmission effi-

ciency.
Current [A]
0.182 | 0.574 | 1.184 | 2.002
90 || 0.749 | 0.873 | 0.949 | 0.934
0, [deg] | 0 | 0.752 | 0.893 | 0.917 | 0.929
-90 || 0.836 | 0.852 | 0.858 | 0.824
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(a) External view. (b) Sectional view.

Fig.5 Structure of the wire tensioner.
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