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1) Family number: 10232086 (US4622558A)
Title: Toroidal antenna

Abstract: An electrically small, efficient electromagnetic structure, that may be used as an antenna or waveguide probe,
having an electromagnetically closed, velocity-inhibiting conducting path, for supporting a standing, inhibited-velocity wave in
response to the flow of an electrical current through the path and a process for establishing the standing wave. Use of the
structure is particularly advantageous at the lower end of the electromagnetic spectrum, where various embodiments
produce purely vertically polarized radiation in directional and omnidirectional patterns. Various embodiments of the structure
include multiple conducting paths and image means to complete the conducting path.
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2) Family number: 65154366 (US2017077616A)
Title: HYBRID PHASED ARRAY TRANSMISSION

Abstract: Disclosed are various embodiments of an electromagnetic hybrid phased array system. One such embodiment
includes a guided surface waveguide probe, and a contrawound toroidal helix antenna collocated with the guided surface
waveguide probe in which the contrawound toroidal helix comprises ring elements spaced from each other and wrapped
around the guided surface waveguide probe. The system further includes a signal source applied to at least the guided
surface waveguide probe, such that the guided surface waveguide probe and the contrawound toroidal helix contribute
individual vertical electric fields to form a radiation pattern based on the phase and amplitude characteristics of the individual
vertical electric fields.
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