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for Many Operators Cooperating in Large Scale Working Areas*
by Shigeo UMEZAKT**

Abstract: This report proposes a new safety system for counting the number of operators in the

moving area of the machine. It was very difficult to create such a system because the operator could

enter into the machine moving area without pulling out of the interlocking key, and there were not
only nominated operators but also non-nominated operators, passers-by, or observers in the actual

field. Therefore, the system which can recognize the presence position of operators by the movement .

of interlocking keys was developed in thls study. ’

This system had next features:

(1) The behavior of the operator was devided into 3 types, that is normal action, hazardous side

-error and safe side error. The hazardous side error means that the machine can not stop in spite

of the presence of the operator in the machine moving area. For example, it arised when the
operator did not extract the interlocking key as he entered into this area. In order to prevent
such an error, the machine operation should be permited only when the certain action pattern
of the operator (the order of pulling the interlocking key, stepping safety mat switches. etc.) w.
normal. ‘

On the other hand, the safe side error means that the machine stops in spite of the absence of
the operator in the machine moving area. For example, it arised when the operator did not extract
the interlocking key as he went out from this area. The restart of the machine was required in this
case because the safety problem caused. .

The optimum safe conﬁrmat_ioh systems corresponding to each case were developed in this study.
(2) The system considering not only nominated operators but also the behavior of the work director,

non-nominated operators, passers-by or observers was developed. The restart system for the work

- director was also developed in this study.

(3) The fail-safe system was realized by the programmable logic controller with triple redundancy, -
diversity and the self checking mechanism. The memory checking function was also very impor-
tant for this system.
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Fig. 1  The basic conﬁgurétion of the safe confirmation system.
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