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Abstract: 
  

Large space structures of the future like solar power satellites will be built in space by 
robotics for safety and cost reduction. Among various problems to be considered for designing this 
type of robotic assembly system, we studied two critical problems. One is verification of the functions 
of these systems on the ground. Robots for assembling work in weightlessness condition of space will 
have to be tested on the ground under the earth gravity condition, generally using huge and expensive 
equipments. Our study was intended to make it possible without such simulators. The other is 
concerning effective power utilization systems consisting of a solar power and assembly and control 
subsystems. We tried to apply a pneumatic system for actuators for assembly. 

We made an automatic assembly robot that can be applied for an actual system to be used in 
space. The robot has three features. First, it had a weight-balancing-mechanism that can compensate 
gravity forces caused by masses of moving elements of the assembly system. Second, we made a 
pneumatic system provided with closed pressure system with gas bottles to store energy in the form of 
pressure. Third, it was designed to be operated solely with solar power supplied by solar cells as in 
space.  

This report summarizes some results of experiments that demonstrated effective operations 
of the weight-balancing-mechanism and pneumatic actuators. 
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