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Development of the Tripodal Platform Active Forceps

*Shingo CHIYODA (Univ. of Tokyo), Masafumi OKADA (Univ. of Tokyo),
Yoshihiko NAKAMURA (Univ. of Tokyo)

Abstract— To make the endoscopic surgery more precise, computer-enhanced surgical robot systems has
been introduced. Though wire driven forceps is often used for medical robots for endoscopic surgery, wire
driving has less advantage in terms of rigidity, durability and response. In this paper, we propose Tripodal
Platform to make active forceps more rigid and more durable. This mechanism realizes 2 DOFs of bending
and a 1 DOF of rotation around the axis of the forceps. We designed a whole part as small and lightly as
possible, and keep it clean on the assumption that it is used in the practical operation.
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Fig.1 Jigsaw Block Slide and 4 DOF Pair
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Fig.2 Motion of the Tripoldal Platform
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Fig.3 Separation of a Forceps Part and a Driving Part
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Fig.4 Forceps Part
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Fig.5 Driving Part
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Fig.6 Installing a Forceps Part to a Driving Part

Fig.7 Active Forceps with Cover
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Fig.8 Coordinate
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Fig.10 Maximum Bending Angle (R=0.6[mm],
r=1.5mm], a=20[deg])

Fig.11 Slave Robot
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Fig.12 Slave Robot with Patient
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