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Study of the functional safety meassures for multi-
use woodworking equipments

by  Noboru SUGIMOTO*
~ Yoshinobu SATO*
Kiyoshi FUKAYA*

Also to woodworking operation, as to any industrial operation, the new technology of production has
been introduced : the automation, robotalization, flexible automation system, which eliminate the necessity
of the workers operation.

Generally speaking, the technology have not widely extended, in almost of the woodworking industries,
workers’skills and technics have been counted on in the operation of the traditional powered woodworking
machines/equipments: the power circular saws, ripsaws, band saws, planers, shapers and other multi-used
machines.

Especially the powered circular saws have produced frequent accidents, in addition, number of the
accident has not been decreased in these few years. There are two principal types of accidents involving
powered circular saw: (1) contact by the operator, helper, takeaway man with the blade during operation
and (2) kickbacks. The powerd circular saw as a object of the study is selected, safety measured are studied:
fail-safe and fool-proof system in the operation.

According to the safety and sanitation rule, regarding wood working operation, every machine should
stop by means of shutting off the power within five seconds after pushing a “stop switch”. Electro-magnetic
braking should be provided with the powered circular saw to stop it immediately. Because long free running
time after stop-switching not only creates another unnecessary hazard that the worker may produce the
unsafe conduct during free running, but also gives a loss to the production efficiency.

The braking system, capable of immediately stopping the saw, makes it possible to get the fool-proof
system by electronically picking up unnecessary access to the saw blade and dangerous stock kickback.
In this study, properly, executed the study on development of the finger sensor, kickback pickup, self-
controlable hood guard and application of the equipments to the woodworking operation system.
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Fig. 3-4 Effectiveness in anti-kickback fingers
due to the angular of contact.
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Fig. 3-6 characterictics of the electro-magnetic
brake at the powered circular saw.
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Fig. 3-7 The equipment for trigging kickback
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Fig. 3-10 the hood guard for multi-use.
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Fig. 3-11 The hood guard for inclinated saw.
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Fig. 3-12 The hoodguards for ear-cutting
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Table 3-1 Result of the resisting force of the guards tested.
b3S AR S i AR e S
()i R ik A o x—(1)
= 5w oh % o #H E m/5 Mook .
F %D
kg 5 8 12
“) () ) ) () ¢y “) (=) Q) “) (®) Q)
A 0.17 0.26 0.69 0.18 0.27 0.82 0.18 0.18 0.27
B 1.04 1.26 1.84 1.80 1.50 1.90 2.10 | 2.30 1.50 1.40 1.90
C 0.87 0.97 1.40 0.92 0.98 1.42 0.74 1.30 0.87 1.00 1.50
D 1.70 1.80 2.50 2.00 1.70 2.20 2.30 3.40 2.00 2.20 2.30
E 0.42 0.55 0.96 0.56 0.46 0.82 0.88 1.20 0.40 0.40 0.83
(byigefi R 1k A A »x—(11) (c)BefliBh ik F 7 »~—(IIT)
wm m A % # ' N %] #
kg “) (=) kg “) (@) Q)
A 2.30 4.50 A 2.00 2.00 2.40
B 1.00 1.60 B 1.80 2.60 4.00
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Fig. 3-16 An active anti-contact equipment.
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Fig 3-19 Temperature distribution sn the table
surface of the powered cyrcular saw
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Fig. 3-22 the sensor of moving hand
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