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3. Development of Chasing Carriage Vehicle

by Hiroyasu IKEDA* and Noboru SucimoTo*

Abstract; There are still lots of manual handling works in which aged workers are engaged. In
these manual working conditions, aged workers often use carriage vehicles, such as hand trucks and
hand carts, in order to support their physical strength.

These vehicles tend to be used by operators with less attention, but there are dangers of collisions
between operators and vehicles with full loads because of poor visibility and a possibility of failure in
.operation. Especially, eyesight and physical abilities of aged workers are too weak to avoid collisions.
On the other hand, aged workers are often exhausted mentally and physically because they must
pay attention to the surroundings while steering and pushing the vehicles with their full strength.

To solve these problems, the authors proposed a powered carriage vehicle system which enables
the vehicle to follow an aged worker as a guide automatically. The aims to develop this kind bf vehicle
are to release the aged worker from their exhaustion. A safety function such as an anti-collision is
essential to the chasing carriage vehicle. A chasing control function is required to keep chasing the
guide and not to stop unnecessarily.

In this chapter, a structural concept of the system to confirm safety was logically discussed. As
the result, the chasing carriage vehicle guided by aged workers must have: '

1) the safety confirmation method which stops the tracking operation in the event of coming up to
the guide, ‘
2) the safety function to keep an adequate distance between the guide and the vehicle.

In the distance confirmation method, reflecting type of infrared sensors were used to satisfy the

above-mentioned requirement, that is, they can output a guide detecting signal which means the
adequate distance, only when they normally work.
~ In order to achieve the chasing control of the vehicle, moving speed and steerage should be con-
trolled in real-time. Here defined six detectable areas by four infrared sensors for the chasing control,
and the adequate distance between the guide and the vehicle was judged by these sensors only when
the guide existed in any one of the six areas. These sensors were able to measure distance between
the guide and the vehicle by use of a special cloth of the guide, and to produce the corresponding
signal.

Furthermore, this chasing carriage vehicle can sound an alarm when turning right or left. This
alarm system made improvement of operation efficiency because the alarm prompted the guide to
walk constantly and smoothly.

Practical experiments proved that the chasing carriage vehicle was composed as the safety con-
firmation system with infrared sensors.
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Fig. 3 Interlock of safety confirmation system for the
chasing control.
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Fig. 10 Schematic diagram of the chasing control system.
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Fig. 11  Definition of detectable areas for chasing control.
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Photo 3 Chasing carriage vehicle guided by an aged

worker.
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