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Synchronous detection of am signals has long been known to provide several
benefits but practical systems for radioc reception have often been
disappointing, though the technique has been applied to demodulation of
vestigial sideband television for many years. Several of the problems for
synchronous radio reception, particularly in the case of short wave, arise
from the need to cater for very poor signal to noise or interference
ratios. To avoid the generation of objectionable heterodynes the phase
lock loop used to produce the synchronous carrier for demodulation must
maintain lock down to negative signal to noise ratios and not suffer phase
modulation in the presence of the following:

* peduced carrier operation, as proposed for future hf broadcasting
Fading of signal and sidebands

Selective fading of carrier and sidebands

Reception of transmissions utilising either type of dynamic carrier
centrol: inereasing or decreasing with audic level

Interfering signals of any description and any strength more than

about 30Hz friom the wanted carrier.
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Conversely, the loop may need to follow accurately phase modulation on

the received signal in the following circumstances: ,

*  various phase modulated radio data systems on 1f and mf broadcasts
Spurious hum, synthesiser noise or poor frequency stability on transmissions
Spurious phase modulation by the wanted audio.

These characteristics are technically equivalent to unfiltered exhalted
carrier, or *synchrodyne', reception, where the received signal is limited
to provide a carrier which is itself used directly for synchronous
demodulation. Finally, if the transmission ceases the loop should remain
very close to its last frequency indefinitely and reacquire lock within a
few milliseconds of the signal reappearinge
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Where there is selective fading, or where single sideband reception 1is
selected, the need for the demodulating carrier to be accurately in phase
with the received carrier can be abandoned since wanted sideband energy
exists both in phase and in quadrature with any demodulating carrier. It
would be undesirable to attempt to follow the rapid polarity inversion of

a carrier which has experienced a selective fade, so the flywheeling action
of frequency lock only is required.

Apart from the gross distortion which arises in an envelope detector during
a selective fade of the carrier, which is overcome by synchronous detection,
there is also an ob jectionable surging in the audio level caused by the
receiver agc system unnecessarily increasing the gain., This effect can be
ameliorated by an audio gain control system which senses the peak level of
the selected audio output and reduces the gain appropriately.






