
  

 

I. INTRODUCTION 

This video shows multiple omnidirectional driving gears 
to realize smaller size and weight than the ordinary X-Y stages. 
The examinations of different materials and sizes of the gear 
teeth to improve the performances of the omnidirectional 
driving gears are the main progress of this paper from our 
previous reports [1]. 

II. OMNIDIRECTIONAL DRIVING GEAR MADE FOR 

PRACTICAL PURPOSES  

A. Omnidirectional Driving Gear Made with Ultra High 

Molecular Weight Polyethylene 

We fabricated the planar omnidirectional gear made with 
Ultra High Molecular Weight Polyethylene with module 3 to 
activate X-Y stage for transportation in factories and 
warehouses. We selected this material because of its high 
feature of self-lubricating to realize smooth sliding of spur 
gears to activate omnidirectional driving gear [1]. 

B. Miniaturized Omnidirectional Driving Gear Made with 

Duralumin 

The omnidirectional driving gear made with duralumin 
with module 0.5 has been used as additional degrees of 
freedom on an end effector of a robotic arm. We created two 
types of miniaturized planar omnidirectional driving gear unit, 
and the thinner one is shown in Fig. 1. This type of 
omnidirectional driving gear is used to add manipulability to 
limited narrow space. The specification of this 
omnidirectional driving gear is shown in Table 1. 

TABLE I.  SPECIFICATIONS OF THE MINIATURIZED OMNIDIRECTIONAL 

DRIVING GEAR 
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Figure 1.   Miniaturized planar omnidirectional driving gear unit 

III. OMNIDIRECTIONAL DRIVING GEAR FOR END EFFECTOR 

OF THE ROBOTIC MANIPULATOR 

We attached the miniaturized planar omnidirectional 
driving gears to the parallel gripper of the 7 D. O. F. robotic 
arm as shown in Fig. 2. This commercial robotic manipulator, 
PA10, was made by Mitsubishi Heavy Industries, Ltd. The 
omnidirectional driving gears realized translational and 
rotational motions of grabbed objects to compensate the 
manipulability of the robotic arm near its singularity [2]. 

 
Figure 2.  7 D. O. F. robotic arm with a parallel gripper and planar 

omnidirectional driving gear mechanism 

IV. CONCLUSIONS 

The physical advantages of the omnidirectional driving 

gears for practical purposes were confirmed in experiments. 

Optimization of the design of each omnidirectional driving 

gear shall be continued in our future researches. 

REFERENCES 

[1] K. Tadakuma et al., “Omnidirectional Driving Gears and their Input 
Mechanism with Passive Rollers,” Proceedings of 2012 IEEE/RSJ 

International Conference on Intelligent Robots and Systems, 
Vilamoura, Algarve [Portugal], October 7-12, 2012, pp. 2881-2888. 

[2] K. Nagata, “Manipulation by a Parallel-Jaw Gripper Having a 
Turntable at Each Fingertip,” Proc. of 1994 IEEE Int. Conf. on 

Robotics and Automation, 1994, pp. 1663-1670. 

1
0

0
 (

m
m

)

Omnidirectional

           Driving Gear

100 (mm)

1
5

.2
 (

m
m

)

AA Battery for Size Comparison

7 D.O.F. Arm (PA10)

Parallel Gripper with Planar
Omnidirectional Driving Gears

Adaptations of Omnidirectional Driving Gears to Practical Purposes 

Kenjiro Tadakuma, Riichiro Tadakuma, Minoru Takagi, Kyohei Ioka, Gaku Matsui, Kenichi Komura, 

Erick Fernando Moya Arimie, Takahiro Akaike and Yuichi Tsumaki, Members, IEEE  

Teeth module 0.5 

Teeth material Duralumin 

Dimensions (Length x Width x Height) 89 x 89 x 2.8 (mm) 

Maximum translational speed of X and Y axis 13.1 (mm/s) 

Translational force along X and Y axis 15.9 (N) 

Motion range along X and Y axis 48 (mm) 

Weight 39.6 (g) 

2013 IEEE/RSJ International Conference on
Intelligent Robots and Systems (IROS)
November 3-7, 2013. Tokyo, Japan

978-1-4673-6357-0/13/$31.00 ©2013 IEEE 2078


