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Geometric Theory for a Translational Rotary Compressor
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1. Xi’an Jiaotong University,Xi’an,710049 2. Tsinghua University, Beijing, 100084
Abstract: This paper presented a new frame rotary type compressor, named translational rotary
compressor to overcome the large friction energy loss and the sever wear of structure of other com-
pressor. The compressor was made up of fixed cylinder,swing vane and translational rotor. During the
whole cycle, the procedure of inflow, compress, air discharge operated continuously in the working
chamber formed by the inside surface of cylinder, vane and the outside surface of bladed rotor. There-
by, the working state is smooth. The operation principles, structure characteristics and geometric the-
ory of this mechanism were formulated and analyzed. and the calculation formulae for displacement
volume, chamber pressure and thermodynamic properties were deduced. The analysis results show

that this mechanism is of simple structure, no wearing parts, easily airtight, slight friction and lower

cost; and fits for various fluids.
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Conceptual Design and Dimensional Synthesis of a Novel 5—DOF Hybrid Manipulator
Li Bin"? Huang Tian' Zhang Limin' Zhao Xinhua®
1. Tianjin University, Tianjin, 300072
2. Tianjin University of Technology, Tianjin, 300384

Abstract: A novel 5 degree—of —freedom (DOF) hybrid manipulator were presented. The manip-
ulator was composed of a 3—DOF parallel mechanism which was serially connected with a 2—DOF
rotating head. On the basis of the formulation of the overall Jacobian matrix of the parallel mecha-
nism, the mapping characteristics among the external force and moment applied on the moving plat-
form and actuation and constraint forces of the links were investigated, and a transmission capability
index was proposed for minimizing the maximum actuation and constraint forces of the links for a giv-
en set of external force and moment. Dimensional synthesis of the 3—DOF parallel mechanism was
carried out under various geometrical and performance constrains in term of global conditioning index,
linear velocity and accuracy for a given task space. The results of the optimal kenimatic design were
given via examples.

Key words: hybrid robot;conceptual design;dimensional synthesis;overall Jacobian matrix
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