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Abstract—The ground equipment consists of fan, Z, and instrument landing transmitters
under the jurisdiction of the Civil Aeronautics Administration. The aircraft equipment con-
sists of a receiver and a suitable antenna system. ,

The improvements described are an aircraft antenna mounted in the belly of the aircraft in
a way that leaves the surface without projections of any kind, and an improved instrument for
testing the complete aircraft installation before leaving the ground. The flush-mounted
antenna has approximately the same electrical characteristics as the extensively used half-
wave in-line wire antenna mounted underneath the fuselage. The marker tester is a portable,
battery-operated unit. It is crystal-controlled, and uses a small motor driven switch for
modulation frequency and output-level switching. In use, it is placed on the ground directly
under the aircraft marker antenna and radiates a test signal into the aircraft system. The
person testing the system need only watch the marker lights in the cockpit for a short
period to know the condition of the system. This includes the over-all sensitivity.

[. INTRODUCTION

HEN flying along an airway, it is necessary for an airline pilot to

know his progress towards his destination with considerable precision.
One of the more important methods used to accomplish this end consists of
the Z, fan, and instrument landing marker stations maintained by the
Civil Aeronautics Administration. These markers consist of transmitters
operating on 75 megacycles with antenna systems of a type that concentrate
the radiation upward.

The transmitter and antenna system at the range station is known as a
Z marker. It has a vertical radiation pattern in the shape of an inverted
tear-drop projecting above the antenna system. About 5 watts modulated
continuously at 3000 cycles-per-second is radiated. The antenna system is
designed to produce circularly polarized radiation so that an airplane
flying through the marker at any heading will receive the same indication.
The purpose of the Z marker is to indicate when the airplane is above the
range station. This position indication is also given by the characteristics of
the range signals, but several deficiencies in these signals when used for this
purpose may result in the range station location not being successfully
determined.

The size of the inverted tear-drop of signal i1s determined by the radiated
power and the over-all pickup sensitivity of the receiving equipment
aboard the airplane. Its shape is determined by the antenna system used on
the ground and on the airplane. In practice the inverted tear-drop extends
to 10 or 12 thousand feet and gives a 15 second indication at 800 feet above
ground at a speed of 120 miles-per-hour.

Fan marker stations are located on the range courses and are used as
position indicators along the course. The fan marker transmitter output 1s
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