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hydraulic-drive forceps for a force feedback manipulator
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Surgical manipulators are widely used for laparoscopic surgerz. They have
mainly been chosen for use In supporting human operations and in robot systems like the da Vinci
surgical system. These manipulator systems are suitable for careful work, but they have a few
problems. One is that the manipulators are not equipped with haptic sensing functions. Therefore,
the operator must know advanced techniques for visually detecting the physical contact state during
surgical operation. Such haptic sensing functions thus need to be incorporated into surgical
manipulators. We have developed hydraulic-driven forceps with a micro bearing and a bellows tube
that can convey haptic sense to the operator.

For accurate surgical operation, the operator of the surgical manipulator must be able to feel the
characteristics of the blood vessel and the organ.
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(a) Hydraulic driven forceps mechanism.
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(b) Principle of hydraulic driven forceps.
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