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Abstract The method of generating multiple arcs is of great significance for improving the efficiency of mate-
rial processing or organic gas synthesizing. At present, multiple power sources are usually required when multiple
arcs are generated, which significantly increases the application cost. Therefore, this article focuses on the compara-
tive study of the method of driving multiple arcs with a single power supply and designs three circuits: multiple
pairs of electrodes in series, multiple pairs of electrodes in parallel (series capacitors in branch), and multiple pairs
of electrodes in parallel (series capacitors or inductances in branch). All the circuits have realized the function of
starting and maintaining the stability of multiple arcs. The article analyzes the breakdown characteristics and the
voltage or current characteristics of the arc and draws the following conclusions: when multiple pairs of electrodes
are connected in series, multiple arc starting is closely related to the output voltage of the power supply, that is, the
more electrode pairs, the higher the required open—circuit voltage; when multiple pairs of electrodes are connected
in parallel (series capacitors in branch), multiple arc starting is closely related to the output current of the power
supply, that is, the more the electrode pairs, the greater the required output current; when multiple pairs of elec-
trodes are connected in parallel (series capacitors or inductances in branch), the magnetic saturation effect of the in-
ductor in the circuit causes a sudden change in the voltage and current of each element, which affects the stability
and power distribution of each arc. So, this article compares and studies three methods of generating multiple arcs
from a single power supply, which can effectively reduce application costs and provide technical support for arc ap-
plications in material processing and organic gas synthesizing.

Keywords Arc discharge, Jacob's ladder arc, Multiple arc, Arc characteristics
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Tab.1  Comparison of three single power supply driving multiple arc methods
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