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Multi-joint Manipulator with Variable Stiffness Mechanism
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In our ﬁrevious studies, we have developed a multi;joint gripper (MJG) that
has a function of controlling the stiffness of the joints by using the Differential Gear Mechanism
(DGM) chain, which allows to grasp objects with no observing their physical information such as
shape, weight, and softness. It also allows to be used in severe environments because of being no
need of embedding any electric devices or sensors in the finger parts. In the study, we propose a
waterproof design for installing it as a gripper for an underwater Remotely Operated Vehicle (ROV).
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Fig.1 Experimental machine: Three fingers
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Fig.5 Grasping of various shape objects with
two MdJF's
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Table 1. Pattern of spring modulus |[N/mm|

Joint

Ist 2nd 3rd 4th
number
Pattern A 3.5 0.9 0.9 1.5
Pattern B 3.5 0.9 0.5 0.3

Fig.7 Pattern of spring modulus is B
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Fig.8lInitial stateof grasping objects and MJF
(DiameterandWeight of object: 125mm, 345g)

Fig.10 Result of grip test in the pattern B
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Fig.11 Test of the TRM for cylinder shape object
and rectangular shape object
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Fig.12 Watertight typeMJG
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