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ABSTRACT
(

Three experimental models of a frequency-scanning sonar
receiver were built and tested between 1950 and 1955, The first
model of the receiver used simple crystal filters and a radial-
beam scanning tube (National Union Type RBE30A) for scanning
the filter outputs. The second model used feedback type LC({ilters
and mercury-wetted switches (Western Electric Type 218-A) for
scanning, and the ti.ird model used conventional passive LC{ilters
and a 30-contact motor-driven ‘rotary switch (ASCOP Model
H-00003) for scanning. In field tests comparing target detection
using the visual display of the frequency-scanning sonar receiver
with detection using conventional earphones and aural detection
technique, operators using the frequency-scanning receiver con-
sistently obtained detection at longer ranges than did operators
listening with earphones. This difference is attributed in part to
the narrow-band filters of the frequency-scanning receiver and in
part to the “memory” characteristics of the long-persistence (P7)
cathode-ray tube used in the display.
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Fig. 8 - Block diagram of frequency-scanning receiver,
Model IIT (Unclassified)
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Fig, 11 - Typical filter from 29-~channel filter set
(Unclassified)

The outputs of each of the 29 detectors are terminated separately on 29 sequential
contacts of a 30-contact rotary switch., The 30th contact is used for synchronizing the
horizontal sweep of the FSR display. This switch (ASCOP Model H~00003) is operated at
30 rps to produce a scanning rate of 900 channels per second. Laboratory tests indicate
that switches of this type have a life expectancy of a few hundred hours, when operated
at this speed.

Both P7 and P25 phosphors have been used in the cathode-ray tubes of the FSR. The
P7 is satisfactory for use in the present circuit, although its persistence is inadequate to
permit pulse-to-pulse integration of successive long-range echoes.

EXPERIMENTAL RESULTS, NRL
FREQUENCY-SCANNING RECEIVER

Model 1

Inthe experimental model of the FSR tested in Oct. 1950, the filter outputs were displayed
on the face of a 5-in. cathode-ray tube having a long-persistence screen (5CP7-A) in the
form of a rectangular presentation showing frequency (doppler) and range information,
as described earlier. During the tests nearly 100 photographs were made of the display
for a wide range of target conditions. A set of three exposures taken at approximately
one-minute intervals as the target turned on a 500-yard radius toward the sonar vessel
is shown in Fig. 12. The first exposure shows a zero doppler echo, indicating a beam-=
aspect target. In the second, the range rate has increased to approximately 0.7 knot.

The third example shows a target range rate of about 3.6 knots.

The field experiments were planned to permit direct comparisons between the FSR
and aural detection of the same signals. During one 20-minute run, the USS MALOY
steamed on a circular course of 500-yard radius about a point at 5,000 yards range.
Simultaneous field comparisons of the performance of the FSR of conventional aural-
detection techniques were made during the run. The results are presented in Table 1.

A magnetic-tape recording of the same signals was later used in laboratory comparison
studies where similar comparisons were made using six operators—-twousing frequency-
scan displays, two using long-persistence A-scan indicators, and two using headsets.

The tape recording contained 95 pings, with the ping length varying from 100 millisec to
1,000 millisec. Reverberations were nominally centered on a frequency of 800 cycles, and

doppler shifted the echofrequencies as much as £70 cycles. Table 2 summarizes the results of
these tests.
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