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HIGH-VOLTAGE SPARK GAP

V.N. Bondaletov and R.I. Golitsyn

The invention belongs to the field of technology of high

voltages and can be used as a switching element for a spark gap of

powerful low-inductive capacitor banks.

Designs of spark gaps containing two main electrodes and

ignition electrodes are being used at present for the switching of

capacitive energy storages.

A shortcoming of these spark gaps is the considerable magnitude

of their active and inductive resistances. Therefore, the use of such

spark gaps for the switching of low-inductive capacitor banks leads

in certain cases to an inadmissibly large increase in the inductive

and active resistances of the discharge circuit.

The purpose of the invention is to decrease the inductive and

active resistances of the discharge circuit and increase the
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reliability.

This is achieved in that the basic disharge electrodes are made

in the form of plane-parallel buses, and the surface of the ignition

electrode has a toothed form, which furthers the sharp distortion of

the field between the main electrodes with feed to the ignition

electrode of initiating voltage and development of parallel

discharges from the teeth.

Figure 1 shows the spark gap described in general view; Fig. 2

shows the form of the teeth of the ignition electrode; and Fig. 3

shows the electrical circuit which switches on the spar), ip.

The spark gap (see Fig. 1) consists of two main electrodes 1 and

2, an ignition electrode 3, insulating spacers 4, and a common bus 5.

The following make up the electrical circuit for switching on

the spark gap (see Fig. 3): voltage divider with resistors 6 snd 7, a

device to feed the initiating voltage to the igniting electrode 8, a

load 9, and a capacitive energy storage element 10.

The capacitive energy storage element is charged by a negative

voltage V,.
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The potential of the igniting electrode (by means of the voltage

divider) and its location with respect to the main electrodes are

selected so that the field is close to uniform. When a positive

initiating voltage U,, with an amplitude not lower than the operating

voltage of U,, is fed to the igniting electrode, a 15-20-fold

overvoltage is created. This is explained by the fact that the

uniform field with the breakdown voltage is divided into two sections

with sharply nonuniform fields. Furthermore, the total voltage is

doubled, and the gap is divided into two more short ones.

A change in the field from a practically uniform to a sharply

nonuniform field with a simultaneous decrease in the length of the

gaps and increase in the applied voltage ensures the appearance of

parallel discharges.

Thus the path of the current with switching of the charged

capacitor is accomplished along four channels (in this case the

igniting electrode has four teeth). Inductive and active resistances

of each channel are included in parallel to each other, and the

common inductive and active resistances of the discharger,

consequently, of the whole discharge circuit are considerably

decreased.

In this case the voltage to the igniting electrode is fed to one

,........................................
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point from one source of the initiating pulse, for example, a segment

of the cable.

Claim of the Invention

A high-voltage spark gap, which contains two main electrodes and

an igniting electrode, which is distinguished by the fact that for

decreasing the inductive and active resistances and increasing the

reliability, the indicated igniting electrode is made of toothed

form.
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Fig. 3


