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Artists conception of the complete installation.
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signal from the array eiemen:s are at an IF frej-ency. The operation
of the loop is dependen: upoun the voitage controlled oscillator, which
corrects for phase error effecis between the IF input signal ard the
reference source.

The purpose of the narrow band filier in the lcop is {5 decrease
the bandwidth so that an increase in signal to noise ratio can be ob-
tained for proper operation of the loop. The narrow band filter selects
some component of the IF signal, such as the carrier. This component
is then compared in phase with the reference signa’ in the phase de-
tedor. If the two signals are not in phase quadralure, an output error
will exist at the phase detector. This error is ther used to conirol the
frequency of the voltage controlled oscillator, the output of which is
mixed with the Incoming IF signal, thus forming a closed loop electronic
servo.

The effect of the feedback loop is to constartly mzintain the
incoming IF signal and the reference signal in phase gquadrature, ir-
respective of a frequency or phase variation of the IF signal.

In the signal processing equipment, there will be four independent
phase lock loops, one each associated with each of the array elements.
The reference signal into the phase deteciors will be common to all of
the phase detectors, that is the reference sigra! will have the same
phase at each of the detectors. Thus each of the IF signale will be
kep: in quadrature with the same reference and hence may be combined
coherently with a resulting increase in signz. to noise ratio of 6 db over
one of the channels.

This system will correct for any doppler shifts or phase scintil-
lations occurring because of atmospheric conditions. Because the data
is taken out of the loop before the narrow band filier and because the
sideband erergy is ccherent with the carrier, the phase locked loop
may be used for data bandwidths approaching that of the mixer.

An add!tional advantage of equipment of thie type s that it provides
for high speed electrical scanning of the array pattern within the beam-
width of one of the element patterns. This can be very advantageous
when phase sciniillations are present due to atmospheric conditions.
Usually atmospheric scintillations are less than the beamwidth of one
of the elemerts, thue not requiring that the elements mechanically
follow the variations. However, the scintillation can be on the order
of the array beamwidth and scme correction is needed wher such con-

1,

ditions are present. This is referred to as "fine'‘racking of the array,
"course' tracking meaning mechanical tracking of the elements.
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Fig. 8. Corporate fed two element array.

III. ARRAY CAPABILITIES

The array is presently being instrumented for receive capabilities
and the equipment just described will be used for this mod= of operation.
However plans are made for making the array ac tive, that is incorpo-
rating a modzrate powered transmitter at each of the elements. In the
initial active array investigations, transmitters having average power
ratings of 10 KW will be used, thus making a total transmitted power
of 40 KW. These transmitters will be operated in the 2000 MC fre-
quency range. When this phase of the program is completed, the
advantages of the array type antenna can be fully demonstrated.

IV. PLANNED EXPERIMENTS

The first experimen® planned for the array will be communication
experiments using a passive satellite in orbit about the earth. This
satellite, named Echo II, will be a large rigidized sphere having a
diameter of 15 feet. It will be placed in an orbit having an inclination
of 85° in the Spring of 1962. Transmitters located in Trinidad, BWI
and in Rome, New York will illuminate the sphere and the reflected
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