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1. Introduction

by Shigeo UMEZAKI* and Soichi KUMEKAWA*

Abstract; As the aging society becomes actuality in Japan, an expansion of working fields and
promoting safety for aged workers have become matters of great concern. For this trend, the specific
research on “Development of Devices and Working Systems for Promoting Safety of Aged Workers”
was conducted from 1990 to 1994.

This research aimed mainly at p'romoting safety of aged workers in non-steady operations such

. as heavy work handling, trouble-shooting, repairing and maintenance. Following research subjects
were conducted in this specific research. A
(1) Improvement of environmental conditions for aged workers.
(2) Evaluation of abilities of aged workers to predict and avoid accidents.
(3) Improvement of operating equipments for aged workers.
(4) Development of assisting equipments for heavy work handling.
(5) Development of safety systems in warehouses for aged workers.

This “Second Report” deals with research subjects (4) and (5), as the “First Report” published
in 1993 described results of reseach subjects from (1) to (3).

‘Chapter 2 and Chapter 3 are related to the research subject (4). The purpose of Chapter 2 was to
develop an automatic work handling manipulator for assisting aged workers who handle heavy works
by cranes. A cooperative control system between the crane and the work handling manipulator was
designed for positioning heavy works accurately by a balance servo control.

The purpose of Chapter 3 was to develop a supporting equipment for aged workers who operate
a cart with full loads. An automatic chasing vehicle system Wthh enables the vehicle to follow an
aged worker was developed ,

From Chapter 4 to Chapter 7 are related to the research subject (5). The purpose of Chapter
4 was to develop safety systems for automated warehouses which sometimes force aged workers to
climb up to the heights, to confirm safety over wide areas by their own eyes, or to carry out their
works without stopping stacker cranes.

The purpose of Chapter 5 was to develop a safety device of laser beam type for compensating
visual ability of aged workers. The device is to be used for aged workers to confirm safety over wide
areas such as automated warehouses and conveyors. :

The purpose of Chapter 6 was to develop a start-up alarm system for reducing work load of aged
workers. The system sounds the alarm automatically by start operation and permits a machlne to
start when the system confirms that the alarm sounds without fail. '

The purpose of Chapter 7 was to theorize logical structures of guard systems for danger zones in
automated warehouses. The entrance guard locking system which locks a door of danger zones until
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the stacker crane stops completely was necessary for the protection of danger zones.
Keywords; Safety, Safety control, Aged worker, Heavy work handling, Automated warehouse
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Table 1 Number of industrial accidents of aged workers.
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i3 & 3 5 0FLlE , ,
50~59% | 60~69F . T7O0FLE
54 | 340,890 (100.0) 108,671 (31.9) | 74,472 (21.9) | 30,057 (8.8) § 4,142 (1.2)
55 | 329,729 (100.0) 108,083 (32.8) | 74,765 (22.7) ' 29,056 (8.8) ! 4,262 (1.3)
56 | 307,761 (100.0) 102,976 (33.5) | 72,434 (23.5) | 26,667 (8.7) ! 3,875 (1.3)
57 | 288,740 (100.0) 99,449 (34.4) | 71,230 (24.6) @ 24,688 (8.6) ! 3,531 (1.2)
58 | 279,955 (100.0) 98,798 (35.3) | 71,759 (25.6) : 23,736 (8.5) ! 3,303 (1.2)
59 | 264,113 (100.0) 94,611 (35.8) | 69,264 (26.2) : 22,417 (8.5) : 2,930 (1.1)
60 | 256,560 (100.0) 193,969 (36.6) | 69,040 (26.9) @ 21,991 (8.6) @ 2,938 (1.1)
61 240,979 (100.0) 90,623 (37.6) | 66,390 (27.5) | 21,620 (9.0) ' 2,613 (1.1)
62 | 231,687 (100.0) 89,479 (38.6) | 65,603 (28.3) © 21,296 (9.2) ! 2,580 (1.1)
63 | 223,470 (100.0) 89,455 (40.0) | 64,317 (28.7) © 22,687 (10.2) | 2,451 (1.1)
7 | 216,118 (100.0) 89,042 (41.2) | 62,452 (28.9) | 24,050 (11.1) ! 2,540 (1.2)
2 207,581 (100.0) 89,273 (43.0) | 60,726 (29.3) | 25,774 (12.4) | 2,773 (1.3)
3 196,803 (100.0) 87,371 (44.4) | 57,038 (29.0) | 27,361 (13.9) ' 2,972 (1.5)
4 186,532 (100.0) 84,188 (45.1) | 53,477 (28.7) | 27,635 (14.8) : 3,076 (1.6)
5 180,118 (100.0) 82,031 (45.5) | 51,130 (28.3) | 27,835 (15.5) g 3,066 (1.7)
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Fig. 2 Non-steady operation in case 1.
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Fig. 3 Non-steady operation in case 2.
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Fig. 4  Non-steady operation in case 4.
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Table 2 Deterioration of human abilities with respect to age.
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