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Development of Hyper long, light, and slender manipulator
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Takayuki INAOKA, Tokyo Institute of Technology, inaoka.t.aa@m.titech.ac.jp
Koichi SUZUMORI, Tokyo Institute of Technology

In recent years, a long and slender robot arm is required for entering narrow space while avoiding obstacles and
doing various works such as inspection and searching at nuclear power plant, collapsed building, and so on. In this
research, we established the design method of the robot arm that will be longer, lighter and slenderer than any other
previous research and products with pneumatic McKibben artificial muscles which are quite light, compared with
normal actuators such as a motor. Besides, toward the final objective length, 20m, we have made about 3m prototype

of the robot arm and did the driving experiment of it.
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Artificial muscle

Fig. 1 Model diagram of the robot arm
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Fig. 2 One unit of the manipulator’s drive system
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Fig. 3 Universal joint when “Tendon-strings™ are passed through
2 “String-holes”
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Fig. 4 “Knotting board” when “Tendon-string” is tied to
“String-knotted-hole”
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Fig. 5 Model diagram of the joint part when 2 arm segments are
straight



Fig. 6 Model diagram of the joint part when an arm segment is
rotated at a degree

Fig. 7 Geometrical relation that is led by Fig. 5 and Fig. 6
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Fig. 8 Control system of the manipulator’s drive
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Fig. 10 The state of the driving experiment of the prototype when 3
arm segments are straight

Table 1 Maximum rotation angle of the prototype

FLEAE | E2 B
Eamle] 50 40
Lm0 40 50
Km0 40 50
T E] 90 90
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