


ALIGNING AFC CIRCUITS 127

capacity, at minimum capacity, and at some intermediate
position. 'The last adjustment is the correct one and
can be easily recognized because of the critical control
which it has over the AFC voltage.

5. The oscillator control tube should not be changed once
the alignment has been completed, as a tube having a
different mutual conductance will change the dial cali-
bration. Some sets provide a cathode bias adjustment to
compensate for such variations.

6. Inadequate AFC action and failure of the dial to track
may be due to low mutual conductance of the oscillator
control tube—try another tube.

7. It is desirable that all alignment operations, including
those with the AFC switch in the “off” position, be
made with the line voltage set at a value which cor-
responds to the average line voltage experienced at the
customer’s home. Failure to observe this precaution may
result in poor dial calibration and asymmetrical control.
This is especially important in the case of control circuits
which use a fixed value of bias voltage on the control
tube, rather than a self-biasing arrangement.

Setting up AFC Stations.

Many AFC equipped receivers are provided with automatic
dialing arrangements, one of which is shown in Fig. 96. The

Fig. 96. A typical dial used with an AFC

equipped receiver. Similar dialing arrange-

ments, which differ in certain mechanical
features, are used in many AFC receivers
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be adjusted so that the 810 kc station is tuned in at 807 ke,
while the 820 kc station is tuned in with the dial reading at
approximately 823 kc. In this way the dial separation be-
tween the two stations is increased from 10 kc to 16 kc and
the likelihood of the control slipping from one station to the
other is correspondingly reduced.
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It should be observed that there is no distortion introduced
as a result of the mistuning since the AFC action is capable
of correcting for the mistuning of 3 kc in each station. This
mistuning of course takes place only when the station is
tuned automatically and does not occur when the AFC
switch is off and the station is tuned in in the conventional
way.

Where the two stations which are to be set up are not of
the same strength, it is advisable to use a slightly different
procedure. If we suppose that the 810 kc station, to use the
same illustration, is considerably stronger than the 820 kc sta-
tion, then it is advisable to offset the adjustment of the
stronger station, but to set up the weaker station in the usual
manner, As Fig. 98 shows, the 810 kc station should be
staggered 3 kc and therefore set up at 807 kc, while the 820
ke station would be set up at exactly 820 kc.

Again this procedure has as its aim the maximum separa-
tion between the two stations. But, in this case, where one
station is considerably stronger than the other, it is desirable
to offset only the stronger station because the AFC action is
more effective on the stronger station than it is on the weaker
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station. - If the weaker station were offset, there would be
more of a tendency for the AFC to lose control of the weaker
station and possibly, as the receiver adjustments aged, recep-
tion of the weaker station might become distorted.

Performance of Circuit.

In connection with the setting up of stations, it may be of
interest to cite a few facts concerning the performance of |
AFC circuits. The facts which follow are associated with
one particular receiver, but you will find that they are in
great measure applicable to the majority of receivers.

Assuming that a receiver is mistuned by say 3 kc, the AFC
action will bring the receiver into tune so that the i-f signal
deviates by less than 50 cycles from the i-f peak. This is for
an input signal of the order of 1000 microvolts. For weaker
signals the degree of control is correspondingly smaller and
similarly for stronger signals the deviation from the correct
value is even less than 50 cycles. For example, at 100 mi-
crovolts input, the number of cycles off resonance is approxi-
mately 400 cycles, while above 1000 microvolts the degree of
mistuning is approximately constant at 40 cycles.

For greater amounts of mistuning, the deviation of the i-f
signal carrier from the correct value is proportional to the
degree of mistuning. Thus, for 6 kc away from resonance,
the deviation of the carrier is 80 cycles whereas it was 40
cycles for 2 mistuning of 3 kc. Similarly, for a mistuning of
9 kc the tuning is corrected to within approximately 120
cycles.

As we mentioned in the opening chapter of this book, it
should be kept in mind that AFC overcomes the undesirable
effects of inaccurate tuning only insofar as the i-f amplifier
is concerned. The r-f and detector tuned circuits are not
automatically corrected and for this reason it is important
that errors in manual tuning be kept to a2 minimum. There-
fore, when the error in tuning is as high as 8 or 10 ke, then
even though the AFC action is effective in correcting the
oscillator frequency, the asymmetry and mistuning of the r-f
circuits may be sufficiently great so that serious distortion is
introduced.





