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A New Electro-Static Antenna with the type of TVA-1 for the Shinkansen.
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On the roof of the leading cars of Shinkansen trains, an antenna known as a
"Electro-static antenna” is installed. This antenna is based on a groundbreaking
idea: a single antenna performs both functions of detecting the voltage applied
to the overhead wires, which are based on 25kV AC for the Shinkansen, and of
serving as a communication antenna for VHF band radio. The overhead wire voltage
is detected via the capacitance between the wire and the antenna. As a VHF band
radio antenna, it works as a monopole antenna. This antenna was installed on the
roof of the driver’s cab on the front car of the original Shinkansen 0-Series trains,
as well as the subsequent 100-Series trains. For the 700-series introduced in
1997 on the Tokaido/Sanyo Shinkansen lines, The antenna has been moved to the
roof of the rear end of the leading car in order to further reduce the aerodynamic
noise.

The basic principle and structure of the electro-static antenna were unchanged
since the Shinkansen’s 1964 launch to 2019. However, to meet the demand for



further noise reduction, this antenna (TVA-1 type) has been developed with a
significantly modified internal structure.

This antenna has been installed on the N700S Shinkansen trains in 2020 and
has been commenced operation.
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Voltage detection function: 60 Hz, 25kV.
VHF wireless communication function:

Frequency: 150MHz~170MHz, Polarization: Vertical

Averaged gain in the Horizontal plane : -1.3dBi (with a 0.8 A%0.8 A ground
plane)
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