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NOVEL 3-PcRnS SPHERICAL 3-DOF
PARALLEL MECHANISM

LI Qinchuan® WU Chuanyu’ SHEN Weiping®
HU Xudong®  ZHU Zuchao' HUANG Zhen?

(1. Zhejiang Provincial Key Laboratory of Modern
Textile Equipment and Technology, Zhejiang Sci-Tech
University, Hangzhou 310018;

2. Robotics Research Center, Yanshan University,
Qinhuangdao 066004)

Abstract: A novel 3-PcR\S spherical 3-DOF parallel mecha-
nism is proposed. The limb kinematic chain consists of a circu-
lar prismatic pair Pc, a revolute pair Ry ,where the subscript N
denotes the revolute axes in 3 limbs intersect at a common
point, and a spherical joint S. Mobility, singularity and input

selection of this mechanism is analyzed via screw theory. In the
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general non-singular configuration, the 3 PcRyS limb kinematic
chain exerts 3 constraining forces on the moving platform,
which intersect at a common point, the mechanism center. The
3 constraining forces constrains the 3 translational DOFs of the
moving platform, thus the mechanism has 3 rotational DOFs. In
the singular configuration, the 3 PcRyS limb kinematic chain
exerts 6 constraining forces on the moving platform, which are
linearly dependent. The maximum linear independent number

of the 6 constraining forces is 5, thus 5 DOFs of the moving

platform are restricted. The mechanism only has one instanta-
neous rotation DOF about the z axis. The circular prismatic pair
can be actuated, thus the rotational DOF of the moving platform
about the z axis is decoupled from the other 2 rotational DOFs.
Key words: Parallel mechanism  Screw theory

Degree of freedom
YEHTEIN: 22, U, 1975 AR, b, BRI A G
ARG, KERIL 18 5.

E-mail: Igchuan@zist.edu.cn

R R R e e e e e e e e e e e e e R R e e e e e e e

(%5 43 )

Abstract: The principle to produce the motional coordinate in
time-grating displacement sensor is analyzed. In order to sim-
plify the structure of the time-grating sensor and make its
manufacture easily, its fluctuation function is analyzed and the
relation and distinction between electric travelling wave and
magnetic travelling wave are discussed. Then a new method to
produce traveling wave is proposed based on these discussions.
The method is employed with its corresponding mechanical
structure to form a new type time-grating sensor. Experimental
results show that the sensor can generate correct signal and the
method is feasible. Thus the traditional electrical machinery

method can be replaced by a new method to produce the mo-
tional magnetic field. This new method can simplify the manu-
facture process greatly.
Key words: Time-grating Fluctuation function
Standing wave Travelling wave
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