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Development of a Light Duty Arm for a Cellular Manufacturing System

Effectiveness of a Weight Compensation Mechanism with a Non-circular Pulley and a Spring

*Gen ENDO (Tokyo Tech), Hiroya YAMADA (Tokyo Tech)
Masaru OGATA (Tokyo Tech), Shigeo HIROSE (Tokyo Tech)

Abstract— This paper describes development of a light duty arm for a cellular manufacturing system. We
introduce a weight compensation mechanism with a non-circular pulley and a spring. The weight compen-
sation mechanism allows the robot to minimize required actuator power to perform a task. The mechanism
contributes to increase not only energy efficiency but also safety for a neighbor human worker.
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Fig.1 Concept image of a light duty arm for a cellular
manufacturing system
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Fig.2 Weight compensation mechanism with a non-
circular pulley and a spring
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Fig.4 Standard cycle time (round-trip)
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Fig.5 Prototype model of a light duty arm
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Fig.6 Specification
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Fig.7 Derived shape of the non-circular pulleys
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Fig.8 Joint diving mechanism with the non-circular
pulley and the springs
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Fig.9 Required torque 7 without compensation
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Fig.11 Required torque 71 with compensation
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Fig.13 Measured current on J1

Time [sec]

Angle [deg]

[mm]
400

200

-200

-400

0 200

400

\_@/860 [m;n]

0

Fig.10 Required torque 12 without compensation
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Fig.12 Required torque 7 with compensation
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Fig.14 Measured current on J2
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