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We constructed a long and flexible solenoid coil by winding a thin, enameled wire around a slightly thicker
enameled wire. The structure of this flexible solenoid resembles that of a string of a guitar or a piano. The
flexible solenoid is wound on a torus in toroidal direction.
A usual toroidal coil winds the winding in the poloidal direction, but our coils are wound in the toroidal
direction. Furthermore, the winding is not a simple copper wire but the flexible solenoid. The structure of
this coil is the coiled-coiled of the coil and it is nested in multiple. The structure of such a coil is used as the
primary coil of the poloidal vector potential transformer. This primary coil provided with the current return
path does not generate a net magnetic field outside the coil.
The secondary coil of the poloidal vector potential transformer was realized by placing a toroidal coil in its
internal cavity. Since there is practically no magnetic field outside the sufficiently long solenoid coil, there
is no magnetic flux inside this secondary coil, but a finite induced voltage has been observed. The induced
voltage is proportional to frequency at low frequencies, but sharply increased at high frequencies with higher
order of frequency response such as the squared to cubed. In this coil, the vector potential generated by the
primary coil while it orbits the poloidal surface can interact with the secondary coil many times. We report
the transfer characteristics, the effect of the electromagnetic shield, the result compared with the toroidal
vector potential coil.
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