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Joint and Link Module Geometric Shapes of
Modular Manipulator for Various Joint Configurations
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A modular manipulator in serial-chain structure usually consists of a series of modularized
revolute joint and link modules. The geometric shapes of these modules affect the number of possible
configurations of modular manipulator after assembly. Therefore, it is important to design the geometry
of the joint and link modules that allow various configurations of the manipulators with minimal set of
modules. In this paper, a new 1-DoF(degree of freedom) joint module and simple link modules are
designed based on a methodology of joint configurations using a series of Rotational(type-R) and
Twist(type-T) joints. Two of the joint modules can be directly connected so that two types of 2-DoFs
joints could be assembled without a link module between them. The proposed geometries of joint and
link modules expand the possible configurations of assembled modular manipulators compared to
existing ones. Modular manipulator system of this research can be a cornerstone of user-centered markets
with various solution but low-cost, compared to conventional manipulators of fixed-configurations

determined by the provider.

Modular manipulator, Revolute joint, Joint configuration, Joint module, Link module,
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Fig. 1. Serial-chain manipulators can be configured by a series

of joints of two types: Rotational (type-R) or Twist (type-T)
joints
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Fig. 3. Examples of adjacent two joint configurations using type
R and T joints (Symmetric)

RR RLR

Fig. 4. Examples of adjacent two joint configurations using type
R and T joints (Asymmetric)
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