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7. Conclusions

by Soichi KUMEKAWA* and Noboru SUGIMOTO*

Abstract: In this report, the safety contrél, technology on the principles of safety is evolved. The
safety condition is logically defined in an operation requiring safety, and the definition of ‘safety
control system’ is presented on condition that the safe operation is secured. In the defined safety
control system, interlocking as a fundamental structure is logically developed using an energy
transmitting model.

Safety control system has an interlocking structure, and elements for the system, i.e. AND
gates and safety sensors, must have fail-safe characteristics. Fail-safe AND gates, fail-safe safety
sensors and fail-safe signal processing circuits were developed.

The pneumatic manipulator whose output force and compliance can be controlled by ser-
vomechanism was developed. This can promote the reliability of supplementary interlocking.
In this interlocking scheme the manipulator does not impair the safety of the operator even if

he makes mistakes. Because of the decrease in operator’s load, aged workers can ‘operate the

manipulator.

The safety control technology is applied to the following industrial systems.

1) Trouble-shooting in load transferring operation

2) Wire-sling operation

3) Safe operation of self-maneuvering transportation

4) Indicator lamps on the operation panel
5) Double CPU system
6) Signal diagnosis for noise rejection

7) Three dimensional human-detection system

8) Safety operation system of automatic guided vehicles
Systematic safety assessment of movable lifters is implemented using an A-C model.
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