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A Proposal of Bundled Wire Drive Allowing Axial Sliding
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Recently long-reach high-storability robot arm for narrow space inspection is widely re-

quired. High-storability robot arm can be realized using joints with wide movable angle. In

this research, we focus on the low friction characteristics of high strength synthetic fiber and

propose bundled wire drive allowing axial sliding of ropes in order to develop long-reach robot

arm whose joints have wide movable angle. Reduction of tension transmission efficiency due to

sliding of ropes at joint was measured by single-joint arm model and 1.2% Reduction per rope

was confirmed. The results of the experiment showed that robot arm with more than 10 joints

can be realized. 3-joints horizontal robot arm was developed and basic motion of the arm was

confirmed.
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Fig.1 Relay mechanism allowing axial sliding of ropes

Load cell 2

Motor a By
P <D =
Tensioner I]]Im — @
g;wﬁéﬁﬁmﬁfk%// \_Joint
Load cell 1

Fig.2 System of experiment to investigate influence of

J

allowing axial sliding of ropes on tension
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Overall view

Fig.3 Experimental device to measure tension transmis-

sion rate and tension change
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Fig.4 Relationship between number of ropes and tension
transmission rate
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Fig.5 Relationship between number of joints and tension

transmission rate of the rope to drive the joint at the tip.

Joint 3

Fig.6 Horizontal robot arm composed of three joints with
the proposed mechanism.
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Table 1 Specification of the arm.

Length [m)] 1.8

Diameter [mm] 50

Weight [kg] 1.8
DoF 3 (only yaw)

+174
maxon RE40(150 W) x5
Rotary encoder x3
Load cell x4
UHMWPE fiber rope
(¢ = 2.0mm)

Joint Movable range [deg]
Actuator
Joint angle meter

Tension sensor

Rope
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