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New Parametric Transformer Utilizing Bridge-Connected
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In a previous paper, we presented a parametric trans-
former constructed using a pair of bridge-connected
magnetic circuits, which consist of toroidal cores and
U-form cores. The amplitude of the transformer output
voltage can be controlled by dc current flow in the
U-form core windings. The waveform of the output volt-
age, however, is not sinusoidal because the magnetic
characteristics of two toroidal cores are asymmetric due
to the U-form cores. In this paper, we describe a new pa-
rametric transformer utilizing a bridge-connected mag-
netic circuit with parallel secondary winding. Magnetic
symmetry is maintained because of the effect of secon-
dary winding arrangements in the parametric transformer.

Key words: bridge-connected magnetic circuit with par-
allel secondary winding, U-form core, toroidal core, pa-
rametric transformer
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Fig. 1 Schematic diagram of a bridge-connected magnetic cir-
cuit with parallel secondary winding. (a) Core structure. (b) Basic
circuit.
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Fig. 2 Equivalent circuits for a period of input voltage.
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Fig. 3 & - Ni loops of toroidal core for various values of /c.
(@) & - Ni loops. (b) Measuring circuit.
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Fig. 4 & - Ni loops of a toroidal core when the secondary wind-
ings were removed. (@) & - Ni loops. (b) Measuring circuit.
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Fig. 5 Core structure and basic circuit of a new parametric
transformer utilizing bridge-connected magnetic circuit with par-
allel secondary winding. (a) Core. (b) Basic circuit.
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Fig. 6 Circuit for analysis.
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Fig. 7 Voltage waveforms observed in the parametric trans-
former.
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Fig. 8 Previous circuit of parametric transformer and its

voltage waveforms. (a) Circuit. (b) Voltage waveforms.
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Fig. 9 Relationships between output voltage V5 and supply volt-
age 1] for various values of /..
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Fig. 10 Measured curve of the output voltage control.
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Fig. 11 Load characteristics of the parametric transformer.
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