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Design of a Multi-Fingered and Multi-Joint Gripper Based on Single Motor Driving
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(Intelligent Control & Robotics Institute, Hangzhou Dianzi University, Hangzhou 310018, China)

Abstract: In order to grasp objects dexterously and stably by robot, this paper proposes a new structure for four-fingered
and twelve-joint gripper based on single motor driving. The motor drives a cross-linkage, whose terminal connects the first
power rod of each finger. Every finger has three joints, and two knuckles each with a parallelogram structure ensure the
translational motion of fingertip. The second power rod of each finger has a prolonged chute, and the specially designed

chute shifts around a fixed fulcrum to realize the fingertip uniform motion while the second power rod moves. The new

design scheme of the single motor driven gripper is of simple control and solid grasp.
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2 F N #1%& 1t (Design of gripper struc-
ture)
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Fig.1 Structure of four-fingered and twelve-joint gripper
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Fig.2 Three states of the gripper motion
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Fig.3 The connection relationship of gripper rods
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Tab.1 Coordinate parameters of the gripper motion and chute

J¥%5  h/mm 0/ w/mm  e/mm Q/°
1 0.000 0.000 0.000 26.870  45.000
2 0.500 2.605 5.000 25.586  39.994
3 1.000 5.216 10.000  24.306  35.104
4 1.500 7.837 15.000  23.031  30.311
5 2.000 10.476 ~ 20.000 21.763  25.595
6 2.500 13.137  25.000 20.506  20.932
7 3.000 15.827 ~ 30.000  19.265 16.284
8 3.400 18.004 34.000 18.288  12.535
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