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Driving Mechanism of an Electric Shock Tube with a Coaxial Gun

By Ri’ichi MATSUZAKI

The flow in an electric shock tube with a coaxial driving gun was investigated by
using photo-transistors: it was observed that the flow consisted of a strongly luminous,
thin layer and a less luminous succeeding region. Electron density in the succeeding region
was measured by microwave interferometry to be of the order of 0. 45 x 10'?/cm? at a discharge
energy of 0.3kJ.

Measurement with photo-transistors also revealed the successive position of the luminous
front as a function of time; velocity diagram of the front was derived from this and showed
a maximum velocity at a point along the tube wall. In order to verify the presence of
the maximum value and then to investigate the driving mechanism of the electric shock tube,
a theoretical study was performed which was based on the conception of the snow plow model.
In this approach, particularly, the driving force was assumed to be due to the magnetic

pressure generated by the discharge current in the coaxial driver gun.

The experimental

results agreed very well with the snow plow calculation.
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