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Antenna-Array, Phase Quadrature Tracking System 

A 

An antenna-array, phase-quadrature tracking sys-
tem automatically adjusts the phase relationship be-
tween the input signals appearing on two widely-
spaced parallel-connected antenna elements in the 
array. An optimum signal is delivered to a transceiver 
in the control system when a quadrature-phase rela -
tionship is achieved between the two input signals. 

In the basic system, shown in the figure, the two 
input signals in a single array are combined to form 
the absolute sum and difference values of the signals. 
The sum and difference signals are then time-multi-
plexed through an rf switch at 10 millisecond intervals 
and processed to form a single multiplexed output

which s applied to an amplitude detector in the re-
ceiver. The detector senses amplitude variations in 
the multiplexed signal and generates an output control 
voltage proportional to the deviation from the ideal 
quadrature phase condition. The control voltage is 
applied to a feedback loop in a variable phase shifter 
circuit that automatically adjusts the relative phase 
of the two antenna signals until amplitude modulation 
ceases in the multiplexed signal; i.e., until the two 
antenna signals are locked in phase quadrature. The 
control loop continuously adjusts the relative phase 
of the two antenna signals to maintain the optimized 
signal input condition.
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The rf switching operating in the multiplexing stage 
creates a phase modulation of the two input signals 
which is dependent upon the relative amplitude of the 
signals received on each of the antenna elements. The 
signal combining and multiplexing operations, in-
cluding the rf switching, are accomplished by means 
of a stripline hybrid circuit which reduces the number 
of components in the antenna system. 

When the antenna tracking system operates in the 
transmitting mode, power is delivered to the antenna 
element which will provide the maximum gain between 
the transmitting array and the receiving station. An 
example of this application is a communications link 
between an airport terminal and a commercial aircraft. 
The automatic selection of the antenna element with 
the proper phase relation provides a substantially 
omnidirectional antenna coverage with a minimum 
number of antenna elements. The complete system is 
lightweight and sufficiently compact to permit its use 
in a wide variety of airborne communications net-
works.

Note: 
Requests for further information may be directed 

to:
Technology Utilization Officer 
Manned Spacecraft Center, Code BM7 
Houston, Texas 77058 
Reference: TSP70- 10095 

Patent status: 
This invention is owned by NASA, and a patent 

application has been filed. Royalty-free, nonexclusive 
licenses for its commercial use will be granted by 
NASA. Inquiries concerning license rights should be 
made to: 

Patent Counsel 
Mail Code AM 
Manned Spacecraft Center 
Houston, Texas 77058
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