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[57] ABSTRACT

An inductive transformer in the form of a solenoidal
coils aligned along the major axis of a flux core induces
poloidal flux along the flux core’s axis. The current in
the solenoidal coil is then reversed resulting in a poloi-

- dal flux swing and the conversion of a portion of the

poloidal flux to a toroidal flux in generating a sphero-
mak plasma wherein equilibrium approaches a force-
free, minimum Taylor state during plasma formation,
independent of the initial conditions or details of the
formation. The spheromak plasma is sustained with the
Taylor state maintained by oscillating the currents in
the poloidal and toroidal field coils within the plasma-
forming flux core. The poloidal flux transformer may be
used either as an amplifier stage in a moving plasma
reactor scenario for initial production of a spheromak
plasma or as a method for sustaining a stationary plasma
and further heating it. The solenoidal coil embodiment
of the poloidal flux transformer can alternately be used
in combination with a center conductive cylinder
aligned along the length and outside of the solenoidal
coil. This poloidal flux-amplifying inductive trans-
former approach allows for a relaxation of demanding
current carrying requirements on the spheromak reac-
tor’s flux core, reduces plasma contamination arising
from high voltage electrode discharge, and improves
the efficiency of poloidal flux injection.

3 Claims, 9 Drawing Figures
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