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4. The Development and Evaluation of the Floating System for the
Purpose of Distinguishing between Human Bodies
and Objects with the Plane Shape™

by Shigeo UMEZAKI**, Shoken SHIMIZU**,
Shigenobu KOBAYASHI*** and Ichiro WASHIZAKT****

-~ Abstract: This report proposes a new safety system for distinguishing between human bodies and

: -objects with the plane shape. An operater of a rollermill often carries out supplies of sheets and

~“cleaning of the roll continuing actuating the roll. Safety measures by fences or enclosures are difficult

" to use for such works, because the operater approaches the rollermill very closely. The new safety
system was developed to solve these problems.

The developed safety system was called the “floating system”. It permits the actuation of the
roll only when the blinded light beam number of the photo-electric safety device is less than the
set number, otherwise stops the roll. By the development of such a systemn, followmg results were

» obtained in this study: : :
7 1 (1) The fail-safe floating system was realized by a programmable logic controller with trlple redun-
B dancy, diversity and the self checking mechanism.

(2) The developed safety system could be applied for not only the automatic operatlon of the
rollermill but the supply of the sheet or the cleaning of the roll.

(3) The fail-safe rotational speed monitor and the safety distance monitor were realized by this
programmable safety controller.

(4) The smallest detection diameter M was expressed in M = bF + ¢pr, where F is the floating
optic axis number, b is the optic axis interval and ¢M is the physical resolution(14 mm) of the
photo-electric safety device.

(5) The detection of the human body was possible when the sheet was bent, because the sheet was
supported by the operater and the optic axis was obstructed by the human body. The detection
of the human body was also possible when the human body was hidden in the blind area of a
hand tool, because the blinded optic axis number by the hand tool was larger than the blinded
optic axis of the human body.

Keywords; Safety control, Photo-electric safety device, Floating, Rollermﬂl Fail-safe, Redundancy,

Diversity, Self checking, Programmable controller
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Table 1  The safe conditions of the rollermill.
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Fig. 3 The safety distances of photo-electric sensor.
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Photo 1  The appearance of the safety system.
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Table 2 = Various types of sheets and experimental
' result.
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Fig. 7  The experimental result of the smallest detection diameter in the detection space.
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Table 4 Experimental result of detection situation.

RHIER O EBHFER

- Ino] The object Detection situation

Human body | The human body is hidden in the
1 | and the sheet| blind area of the sheet. However, it
can be always detected in this case,
because the human body blinds the
light beam certainly.

Human body | The human body is hidden in the
and the blind area of the hand tool. How-
2 | hand tool ever, it can be always detected in
' this case, because the blinded light
beam number by the hand tool is
larger than that of human body.
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