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Quenching of the Contact Discharge by a Discharge Tube

Ryoichi Miura
Toshiaki Kawal
Hiroshi Oroxawa

Abstract

This paper is intended to present the posibility of using a cold cathode discharge
tube as the spark quenching element at an electric contact, and the time-lag of the
discharge is discussed.

A small neon lamp, having a rated current of 0.3 ma, perfectly quenches the con-
tact spark in the circuit of 50 ma. and 1.5 henries.

Furthermore, a considerably long life can be expected for a repeated operation,
since the static characteristic of the lamp did not change even after the operation of
18000 times.

This device, however, is not effective for the breaking arc condition, which occurs
when the current is larger than the minimum arc current. Still, this difficulty can be
avoided by the additional use of a small parallel condenser.

A discharge tube can be successiully used in place of resistance-capacity elements
in simplex and duplex quenching circuits. It has also the merits of low cost and of the
requirement of a small space for its installation.

In a very dark place, the problem of time-lag must be solved, but the intensity of
illumination below 0.1 lux can sufficiently reduce the time-lag. Theoretical discussions
on the experimental results in this paper suggest a kind of field emission. This sugges-
tion must be remarked, because the macroscopic field strength is about 10° V/em.
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Fig. 1. Current-voltage characteristics
of NI-6 type neon lamps.
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