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ABSTRACT

This report covers work done on Contract No. Nobsr-57448, Index No.
NE-091035 ST7, at The University of Tennessee during the month of
December, 1853.

The following was accomplished:

1. The design of vertically stacked rhombics to cover the frequency
range of 4 to 32 megacycles was started. '

2. The problem of determining a satisfactory broadband termination
for the circular traveling wave antenna continued to receive attention.

3. The radiation pattern was calculated for a vertical half-rhombic
antenna above a perfectly conducting ground for the case in which the
phase velocity along the rear leg is one-half that along the front leg.




PART I

Purpose

This project involves the development of a high frequency steerable
antenna having the following characteristics:

1. It shall be operable throughout the frequency range of 4 to 32
megacycles per second.

2. It shall be capable of four, or more, simultaneous transmissions
on different frequencies, and at different azimuth and elevaticn
angles.

3. For each transmission, it shall be capable of being directed to
any az%muth angle and to any elevation angle between the horizon
and 30" above the horizon.

The communication system shall provide reliable 24-hour day-to-day

communication wi*h a 20 decibel signal-to-noise ratio. The ranges

to be covered are from approximately 500 nautical miles to 4000

nautical miles.

The development -consists of two phases:

Phase 1. Theoretical and experimental studies.

Phase II. Development of design criteria.
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Detail Factual Data

1. The design of vertically stacked rhombics to cover the frequency
range of 4 to 32 megacycles was started. Due to the fact, however,

that the responsible engineer was on vacation for a large portion of the
month, progress on this part of the project was not sufficient to warrant
the reporting of the results obtained.

2. Transmission lines designed to have characteristic impedances of
800, 600, 500, and 400 ohms have been constructed, using nichrome
wire, for use as terminations for the circular traveling wave antenna.
These lines were designed to have sufficiently high attenuation so as to
appear infinitely long. The 800, 600, and 400 ohm lines were built
using 0. 001 inch diameter nichrome wire, and lengths of approximately
100 cm produce sufficient attenuation. However, this wire is so small
and fragile that it is practically impossible to make good electrical con-
nections to the antenna. The 500 ohm line was made using size 40 ni-
chrome, and although seven feet of line was required to obtain sufficient
attenuation, it is easily connected to the antenna.

The commercial balun has been received, and’ is being used for
making impedance measurements, as well as for supplying balanced
energy to the antenna from an unbalanced source.

A new antenna has been constructed with a circumference of 5x
at 1000 Mc, and standing wave patterns on the antenna have been taken,
using the 500 ohm line as the antenna termination, at frequencies of 800,
1000, and 1200 Mc. The antenna circumference is 4\ at 800 Mc, and
6A at 1200 Mc. The standing wave ratio varies slightly at the three
different frequencies but does not exceed a ratio of 1. 8.

The impedance of the 500 ohm line was measured at each frequency
and remains substantially the same at a value slightly less than 500 ohms.

Refinement and standardization of the measuring techniques and
construction practices are necessary before conclusive results will be
obtained.

3. The radiation pattern was calculated for a vertical half-rhombic
antenna above a perfectly conducting ground for the case in which the
phase velocity along the rear leg is one-half that along the front leg.
This was an exploratory effort made in order to obtain some idea of the
effectiveness of this procedure in tilting the beam vertically. Since the
calculations have not been checked the results are not presented herein.
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Conclusions

None.




PART II

Proggam for Next Interval

1. The design of vertically stacked rhombics to cover the frequency range
of 4 to 32 megacycles will be continued.
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