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Abstract—Slot antennas in which the slot is made as long as possible and to which metal
wings are added to control the radiation pattern in the plane perpendicular to the axis of
the antenna are treated. Also included is the use of such slot antennas in arrays to obtain
directivity characteristics. As an example, the temporary array on the Chrysler Building for
the CBS color television transmitter is given.

CONVENTIONAL slot antenna consists of a resonant half-wave

slot in a metal sheet, a cavity enclosing the slot on one side of the
sheet and a feeder used to apply a potential between the opposite edges
of the slot.

Since most of the previous applications of slot antennas have been to
aircraft, the usual problem is to find a means for making the slot asshortand
as narrow as possible. In this paper we shall consider other applications in
which the slot is made as long as possible. Long slots are desirable in ap-
plications which require directivity.

I. THEORY OF OPERATION

Consider a slot antenna consisting of a cylinder T in which 1s milled a
longitudinal slot § as shown in Fig. 1. A concentric feeder /' is brought into
the cylinder through metal plate Py. The outer conductor of feeder F is
connected to the cylinder on one side of slot §. The inner conductor of the
concentric feeder is connected to the opposite side of slot §. The potential
between the inner and outer conductors of the concentric line is applied
across the slot at the center of one slot.

The edges of slot § act as conductors of a balanced transmission line
which is loaded by a distributed shunt inductive reactance. The phase
velocity of propagation along such a transmission line is greater than the
velocity of light. Experiment shows that the phase velocity of propagation
along the slot is controlled by the inside cross-sectional area £ of cylinder 7.
As this area A is decreased the velocity of propagation increases to about
four times the velocity of light. When area 4 is decreased still farther the
propagation along the slot changes to exponential. The transition between
the two forms of propagation takes place gradually and in the intermediate
voltageregion the voltage and phase distributions along the slot are as in
Fig. 2.

This condition is obtained when the cylinder T is about 2 wavelengths
long and its inner diameter is about 0.14 wavelength.
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