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Abstract: 

The method of measuring both the tether tension and the speed without touching tether is studied in 

this paper as a contact less measurement method. The tether tension can be measured without any 

disturbance in this method. This paper examines experimentally the method to measure the tether 

tension and speed without contact by employing a laser displacement sensor. The range of a tension 

is expected to become micro level in 10-2 N to control the structure in space. The tether SSPS (Space 

Solar Power System) project is as an example to control the vibration of the structure by using the 

tether technology. This is a system that generates electricity, converts the electric power into the 

micro wave in space, and transmits it to the earth from space, and tether is used to control the 

vibration of the solar panel. The tether moves in accordance with the panel vibration and the speed 

resulting in the tether. A contact less measurement device is expected to be a useful on for such low 

tension tether as used in large space structure of SSPS� 

                                                  
* Presented at the 11th SPS Symposium, 17-18 September, 2008 
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                Fig.3� Wave’s Propagation Fig.2� An experiment method
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Fig.4� Wave’s Propagation(v=0[m/s])  
 

 Table1� An experiment result 

�� [N] �(%)� 

3[m/s]�

"�)� 

v [m/s]� �&�� *�&��

1.59 � 0.07�

2.03 � 0.07�

2.25 � 0.07�

2.25 � 0.07�

1.76 � 0.07�

1.86 � 0.07�

1.71 

,�0.04-

2.37 �

0.07�

0.07�

4.68 � 0.07�

5.97 � 0.08�

4.43 � 0.07�

4.68 � 0.07�

4.00 � 0.07�

4.27 � 0.07�

4.94 � 0.07�

4.28 
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