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7. Safety Evaluation of Prevention System for Crushing in Warehouse

by Shigeo UMEZAKI* and Syoken SHIMIZU*

Abstract; The operation in warehouses which many aged workers are engaged in can be charac-
terized by the fact that they are forced to work near many dangerous moving machines such
as stacker crane, automatic guided vehicle and motor-drived door of cold warehouse. For this
reason, some rules of stopping machines when they operate or approach machines are usually
eatablished in industries, but actually there are many other operations without stopping ma-
chines, so that many serious accidents have sometimes occured during the execution of these
dangerous operations.

In this report, a new type of prevention systems for crushing which can be adaptable to these
operations is proposed. The authors made use of a kind of touch sensor “safety edge”; that is,
detect the human presence directly, which is one of effective safety means for these operations.

The conventional “safety edge” has already applied to a motor-drived door for cold ware-
houses. Nevertheless, many serious accidents due to doors have been caused in warehouses by
inappropriateness of safety edges, because the crushing force of doors with safety edge is in large
excess or safety edges have not fail-safe characteristics. In addition, the method of deciding hu-
man tolerance for crushing and the appropriate design for “sefety edge” were also discussed to
solve these problems.

The results of this research are summarized as follows:

(1) A method of deciding human tolerance for crushing with taking no consideration of safety
factor was proposed. This method uses the feeling of pain caused by crushing between human
and safety edge. If this feeling can be substituted for the physical characteristics of human
body, it may be possible to predict real crushing accidents by using this physical characteristics
objectively.

(2) The means of controlling the crushing force with human tolerance was proposed by using
the “compliant safety edge” which consists of soft elastic bodies or plate spring. The latter sefety
edge can suppress the crushing force within about 3 kgf when it is applied to the motor-drived
door of cold warehouses. '
(3) The characteristics of fail-safe safety edge is clarified. The output voltage of it decreases
according to the distance between the machine movable part and human is coming close.
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Motor-drived door and safety edge of cold warehouse
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Fig. 7.2 Characteristics of crushing prevention system applied to motor-drived door
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