










to note that the spectrum shown in Fig. 12 is the output 
corresponding to the test signal shown in Fig. 2.) 

(C) Noise was measured using a signal consisting 
only of the pilot tone. The total output from the 
decoder was then measured using a broad-band milli
voltmeter and was found to be 5 mY. However, it 
should be appreciated that the output at 19kc/s was 
5mV and at 38kc/s 3 mV. 

CD) Due to the inefficiency of the phase sensitive 
detectors the maximum output with stereo signals will 
be about t of that with mono. Thus the maximum 
outputs are 0.3 V for stereo and 1 V for mono. 

(E) The minimum pilot tone level required to operate 
the decoder (switch Tr7 on) is 40 mV. 

(F) The channel separation was fairly difficult to 
measure accurately as it involved setting up the signal 
source for maximum separation at each test frequency. 
Due to distortion in the encoder, it was impossible to 
set the input channel separation to better than 40 dB 
with any degree of confidence. Despite this, the separa
tion measured was better than 30 dB from 50 c/s to 
15 kc/s (see Fig. 13). 

Some practical notes 

(1) It is advisable to use the decoder with a receiver 
which has a.f.c. or is crystal controlled. If this is not 
done, channel separation will depend upon tuning 
accuracy and will also be liable to drift with the local 
oscillator. 

(2) Although pulse-counting f.m. discriminators are 
ideal from the point of view of linearity and output, the 
fact that they use a low intermediate frequency may 
be an embarrassment. This is because it is possible 
for harmonics of the 38 kc/s subcarrier to beat with 
the i.f. signal. Thus an adequate low pass filter should 
be fitted at the input of the decoder. During tuning in, 
the decoder is likely to switch on at the instant when 
the i.f. goes through 19 kc/so 

(3) As the output of the decoder is high impedance 
(in order to provide de-emphasis simply), it is advisable 
to run it into an input impedance of not less than 50 kO. 

(4) As there will probably be some variation in the 
inductance of coils wound by hand, the easiest way to 
ensure the correct inductance is to wind the secondary 
on first. The primary is then wound on the outside 
with a few extra turns added. The transformer may 
then be connected into the circuits on flying leads and 
the tuning checked. If the slug needs to be fully out 
of the coil to achieve resonance, fewer turns are required 
on the coil and vice versa. 

(5) In some cases where the decoder is used in con
junction with a tape recorder, there is the possibility that 
residual high frequency components of the signal may 
beat with the bias oscillator producing undesirable 
"birdies." This may be overcome by connecting a low 
pass filter in the signal path. Fig. 14 shows the circuit 
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Fig. 12. Frequency spectrum 
at output of decoder left
hand channel (250 mV out
put). 
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Fig. 13. Channel separation (experimental results). 
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Fig. 14. (a) Active filter to give aLtenuation of frequencies liable to 
beat with tape recorder bias frequency (TrI: Bc/OB, 2N929, 2N3707 
or 2N2926; Tr2: 2N3703, OC20l, NKT2044). (b) Response of filter. 

of an active filter which has been designed to be con
nected directly to the output of the decoder. In order 
to obtain the frequency response shown, it is necessary to 
adjust the variable resistor to make the transmission at 
lOkc/s equal to that at 1 kc/so This method of filtering 
has been chosen because it produces results similar to an 
Le filter but does not present matching problems. 
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