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Development of a Contact-Driven High-Speed Passive Gripper
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Abstract

In recent years, labor shortages have become a critical issue in outdoor work environments, including
agriculture, increasing the demand for labor-saving and automation technologies. However, outdoor
environments are often affected by dust, rain, and mud, making actuator-driven robotic grippers prone
to failure and requiring frequent maintenance. Furthermore, agricultural products vary significantly
in size and shape depending on their type and growth stage, requiring versatile and adaptive gripping
mechanisms.

In this study, we developed a high-speed passive gripper that operates without actuators, using a
contact-driven mechanism. The proposed gripper initiates the grasping motion through belt tension
generated by contact with the object and maintains the grasping posture using a ratchet mechanism.
Additionally, we introduced a two joints finger structure and a variable finger span mechanism to improve
adaptability to different product sizes and to enable gripping from floor surfaces. Performance evaluations
of the second-generation prototype demonstrated improved gripping speed and versatility compared to
conventional electric grippers.
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