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Development of the Active Forceps using Jigsaw Block Slide
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Abstract:To make the endoscopic surgery more precise, computer-enhanced surgical robot systems has
been introduced. We have proposed a Jigsaw Block Slide for the link driven mechanism of active forceps
and developed the prototype. Compared with the wire driven forceps, which is often used for driving
mechanism of endeffector, it has higher rigidity, durability and a response. In this paper, we develop
second prototype of link driven forceps, which has higher durability ane less components than the previous

prototype.

Keywords : Medical robotics,Active forceps,High stiffness,Parallel mechanism
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Fig. 1: Jigsaw Block Slide
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Fig. 2: Tip Mechanism
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Fig. 3: The Active Forceps Mechanisms
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Fig. 4: Outline of the Forceps Mechanisms
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Fig. 5: Separation of a Forceps Part and a Drive Part
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hi1 = dsinfsin(¢ + g) (1)

he = —dsinfsin(¢ — g) (2)
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Fig. 7: Maximum bending angle
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