Specific Research Reports of the National Institute
of Industrial Safety, NIIS-SRR-~-NO.16 (1996)
UDC 62-783:534.3:62-57:331.053-053.9:681.5.09

6. EMMEDEXRAEMEZBRET IEHFOEHI X T 4

P e

6. Start-up Alarm System for Reducing Work Load on Aged Workers

by Kiyoshi Fukaya*

Abstract; Before a start-up of a large machine, such as an automatic warehouse and a long belt
conveyor, it is indispensable to confirm the safety condition, which means nobody is in the movable
zone of the machine. In many cases this safety confirmation should be conducted by the operator of
the machine, but it is difficult especially for an aged worker who is weak-sighted. Because actually
many accidents occurred in the start-up process, safety measures which assist the operator to confirm
safety are needed.

One of the safety measures is an alarm system for workers in the movable zone of the machine.
The alarm system, however, has some defects. For example, a skip of the alarm operation or a failure
of the alarm system makes the alarm ineffective. Therefore, the alarm system with foolproof and
fail-safe characteristics has been developed.

This alarm system has the following features.

(1) This system sounds the alarm automatically by start operation of the machine in order to
ensure foolproof.

(2) This system confirms that the alarm really sounds and permits the machine to start in a fail-safe
manner.

(3) In order to make the system fail-safe, fail-safe ICs are used for signal processing.

(4) The sound frequency of the alarm is rather low, because the aged worker has a tendency to
miss a high tone.

(5) There is a rather long period from the start operation to an actual power supply to the machine,
because the worker in the movable zone of the machine needs time to escape out of there.

This system consists of an operation block, an alarm generation block, a sound detection block
and a control block. The start-up sequence begins by start-up operation, which makes the alarm
sound. When the sound detector detects the alarm, it triggers an on-delay timer to count the time
for escape. When the time is up, the machine is powered. If any element of the system fails, the
sequence stops at this failure.

Keywords; Alarm, Start-up operation, Aged worker, Fail-safe, Foolproof
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Accidents caused by a failure of safety confirmation during start-up operation.
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Fig. 1

Blockdiagram of fail-safe start-up alarm device.
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Alarm and control circuit.
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Table 2 Walking speed of Japaneses)

BAABXOFHISITEE
s 5 & S i
PATIREE ik AT IR Bl
(%) (m/min) (m/min)
10~14 | 66.5(12.1) | 26 | 79.1(9.8) 34
15~19 | 91.6(13.3) | 39 | 72.0(8.1) 58
20~24 | 87.6(9.9) | 82 | 7a1(127) | 144
25~29 | 85.2(10.4) | 92 | 74.2(9.4) 95
30~34 | 95.5(13.6) | 58 | 72.2(9.3) 66
35~39 | 85.3(13.5) | 42 | 67.2(8.6) 40
40~44 | 823(9.1) | 42 | 71.0(9.1) 41
45~49 | 82.5(12.2) | 51 | 78.6(15.1) 72
50~54 | 77.8(10.5) | 63 | 67.2(10.5) 49
55~59 | 72.6(8.8) | 82 | 63.5(6.4) 42
60~64 | 70.1(9.7) | 54 | 59.2(8.1) 44
65~69 | 63.8(7.7) | 57 | 59.8(8.3) 48
70~74 | 60.7(7.8) | 32 | 55.0(6.7) 32
75~79 | 54.5(6.0) | 12 | 50.7( 5.0) 18

(IE) PHE. () WISEERE

TFEIE LT, ARBIIZZREZZERMY)THA) LH#E-T
RIBRERPLERBITLTWARK L EDES» X -
TWaRKEE S5 —RIVEEDH Y, BEDa—
B LB LA TEL W, T, BROFERSD
LAY, —BEWEBEORT I EIBAFTXET
17,

F7e, BEITENCBITIZHITHRED, BENTHLI,
LEGRICITEIT 2 L2 B2 LIZRY THA )., BHED
fEMRSEIRANER I E IR EET 2R TH LN T, —
MRICRGFENEEZ 5, T2, BEERCE-SDT
BLBMATHZ>TEL LB2BZNLH 5, -7, B
BEEWBETO - DB BERERIILT, SHICEY
DBAFEREIGINTEZERETHA ), B, &5
AFFRICBW THW BRI DRETERSH 15m
L nds, ZAZ v 72 Vv—rAETHR2LAICHTE
TFHAEEETH ), —BAL HEBHDFZTEEISHEL DI,
BEOBAE20BLULET S, TN I BRI v H IV —r
DRI 5m DBATIZ 0L ED» P -72%%, ZHOREDF
YR ED 0.5m /%, ZDMDRXBOFERE S 1m /T L
WIRHIRL B, BaAIL, EHEOBNDER THORBE
DFATIREE S, HH LREMN (40 KEB) OFEBITEE

EFL 14m/ BTH Y, 1.0 m/F e HITEEL, 60

BOREN LN TH 5 (Table 2 ZM), B, 1.4m/
BEVIBITERERIEENZLTRELLP LW IR
ERThH5b,
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BEEXD T,
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