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A Construction Method of Safety Work System
Based on Confirming Rotation Stop

by Noboru SUGIMOTO*

Abstract : From a viewpoint of safety, such an operation for machine-care as trouble-shooting and
maintenance may be reffered as a man-machine work system in which machines and human workers
work together in a common work area. In such a man-machine work system, an interlocking is
usually constructed so that workers are permitted to work freely in the work area and safety must be
assured only on the hazardous machine-side in such a way that while machines are working sudden
intervention of the work area by human workers must force any machine operation to stop. However,
in case that they have long run-down time after triggering stop control, it may be impossible to assure
safety only on the machine-side.

This paper presents a safety interloking system as an example for assuring safety in working
together in hazardous area. The interlocking system is based on confirming the stop condition of
a machine after run-down time and permitting human to enter into the work area. A rotation-stop
sensor for detecting the stop condition of a driving mortor is proposed. This sensor issues a work
permission signal to a door switch to unlock the door-gate after confirming machine stop. And the
method of constructing this sensor on fail-safe is presénted. The signal indicating the rotation-stop-
state confirmation is produced in a fail-safe manner, i.e. by a logical product of the confirmation signal
reporting that the sensor monitoring rotation of the motor is in a normal condition and the output
of NOT operation which never erroneously judges to be in a rotation-stop-state and never permits
human workers to enter to the dangerous space.

The safety system proposed in this paper meets the requirement of Section 9.7 of British Standard
Cord of practice for safety of machinery.

Keywords ; Safety engineering, Industral machine, Safety control, Fail-safe, Motion monitor, Inter-
lock, Stop confirmation, Door switch
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Fig. 1  Safety space and hazard space in man-machine
operation system.
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Fig. 2  Safety operation model in man-machine operation
system.
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Fig. 3  Interlock system for sensing rotation stop of
driving motor.
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Fig. 4  Door switch with a key by solenoid.
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Fig. 5 Safety confirmation by detecting rotation-stop.
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