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A. REGENERATIVE FEEDBACK AROUND THE LIMITER

An experimental study is being conducted in order to test qualitatively and quantita-
tively the principles recently stated (1) on the advantages to be achieved by employing
positive, band-limited feedback around the amplitude limiter in an FM receiver. The
theory shows that one such stage with feedback can be used instead of several narrow-
band cascaded limiters for greatly improving the capture performance of an FM
receiver, and also that the feedback which produces an oscillation in the FM limiter
circuit causes an automatic squelch that reduces the annoying interstation noise that
is common with FM receiver systems.

We decided to test the effect of regenerative feedback in a standard low-cost FM
receiver. An i-f discriminator strip was built, as shown in Fig. VII-1. It had a
standard 150-kc bandwidth at 10. 7 mc, both in the i-f and discriminator stages. A
single stage of feedback was used around the limiters. It was necessary to employ a
tube in the feedback loop, since a control of feedback gain that would be independent of
feedback bandwidth would otherwise have been almost impossible.

The unit worked very well in cutting down interference and thus improved the cap-
ture performance of the receiver. Figure VII-2 shows oscillograms of the effect of
feedback on the dynamic intermediate-frequency characteristics of the unit. It is seen
that positive, band-limited feedback is actually occurring, since the i-f gain at midband
has increased, and the bandpass of the system has decreased.

Listening tests were used extensively for showing qualitatively the effectiveness of
the system in improving capture performance. This scheme not only reduces co-
channel interference, but also nearly eliminates adjacent-channel interference
because of the resultant steep-sided intermediate-frequency characteristic shown
in Fig. VII-2.

Figures VII-3 and VII-4 show oscillograms of interference conditions before and
after feedback is applied. Figure VII-5 shows how effectively the oscillation caused by

the feedback squelches the interstation noise. We found that it would be very difficult
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Fig. VII-1. Block diagram of experimental i-f discriminator unit.
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initial and final values of the frequency of the excitation on the ac steady-state response
characteristics of the filter, and not by the actual size of the step. This point is illus-
trated by the oscillograms shown in Fig. VII-éa,b, and c.

The results of a theoretical treatment of the conditions for quasi-stationary
response to frequency-modulated excitations (2), as they apply to a single-tuned circuit
excited by a sinusoidally modulated FM wave, were also tested. The theory has shown
that a single-tuned circuit, whose bandwidth between half-power points is given by (BW)
rad/sec, will respond in a quasi-stationary manner to a carrier, whose frequency is
deviated sinusoidally by +AQ rad/sec, with a modulation frequency of w o rad/sec, pro-
vided that

“m AQ

. =€«l
(BW)/2 (BW)/2

The quantity € represents the fractional error incurred in assuming that the complex
amplitude of the filter response is given by the system function of the filter as a function
of the instantaneous frequency of the excitation. The practical significance of this con-
dition is illustrated by the oscillograms shown in Fig. VII-7.
Further work on more complicated filters is contemplated.
D. D. Weiner
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