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frequency-modulated stereophomc broadcast
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* Z1n the broadcastmg of frequency-modula-

_-tHon stereophomc signals, it is customary to
‘trapsmit a main channel audio signal com-

ponent as a frequency-modulated signal and

. sifwultaneously to transmit a double-side-
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~band suppréssed carrier having an amplitude-
tmodulated sub-channel audio-signal com-.
_ponent. Numerous - proposals. have been

- difered . for - demodulating the composite -
_-_' steteo-modulation signals in order to produce

30~<dy
_prior-art demodulators, however, reside in

ft and right signals for stereophonic repro-
Hon. purposes. Inherent difficulties with

e fact that the demodulator circuits produce
a less efficient demodulation for the sub-
channel signal component than for the main
signal component. This is because the sub-
channel signal component is, in effect, a

_voltage sine-wave that, during the switching

- cycle of demodulation, inherently has less

area than the substantially square areas -of
the same voltage peak-amplitude involved
during the switching-demodulation of. the
steady-value main-channel signal component

[Price 4s. 6d.]

tones in tape-recorders and the like con-
nected to the output. Care must thus -be
taken to remove the same by subsequent
filtering.

An object of the present invention, how-
ever, is to provide a new and improved
stereophonic demodulator -apparatus that,
unlike the prior-art devices above referred to,
compensates for the inherent relative in-
efficiency of the demodulation process with
regard to the sub-channel signal components,
and, in addition, eliminates the possibility

of svntchmg—frequency components appear-

ing in the output of the demodulator with the
consequent disadvantages of overload and
beat-note production previously discussed.

A further object is to provide a novel
balanced stereophonic demodulator appara-
tus of the character described.

Still an additional object is to provide a
new and improved demodulator apparatus
of more general utility, also.

There is provided by the present invention:

apparatus for demodulating a composite
signal comprising a main-channel-signal fre-

quency. mofulated component and a sup-
pressed- camer-modulated sub-cha.nnel sxgnal )
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must also suffer the same delay in passing
through the system. This result is accom-
plished by eliminating possible interfering

components above 53 kilocycles, as before
discussed, in connection with the low-pass
filter 3 and with the phase-linear trap formed
by the elements 3, 5, before discussed. The
sum of the upper and lower side bands of the
sub-carrier frequency thus remains substan-
tially constant and the same delay is pro-
duced as when the main-channel signal com-
ponent passes through the filter.

A further advantage of the single or lower
side-band demodulation operation above
described resides in the considerable reduc-
tion ‘of interference from background music,
which may be multiplexed wupon the
frequency-modulation broadcast above the
53 kilocycles. The principal disadvantages
of such operation reside in a slight decrease
in signal-to-noise ratio and a necessity for
post-detection equalisation. The post-detec-
tion equalisation is, however, readily ob-
tained by a passive reactive impedance
element Z, connected between cathodes 4, 4
and a further passive partially reactive im-
pedance element Z, connected between the

€ am|

Pynedta tif palellel ;s &iedwio
of said amplifiers each having a cathode, an
anode and a grid and having the two grids
connected to said composite-signal-applying
means, the two anodes connected to the
output circuits respectively and the two
cathodes connected through cathode loads to
ground; wherein the output circuits are
mterconnected by a passive partially reactive
impedance and the cathodes by a passive
reactive impedance to enable post-detection
equalisation to be effected.

2. Apparatus according to claim 1, in
which the said main and sub-channel signal
components are stereophonic signals.

3. Apparatus according to claim 1 or
claim 2 in which the first-named composite-
signal-applying means includes a filter for
modifying the said composite signal to remove
high-frequency noise components.

4. Apparatus according to any of the
preceding claims, in which the demodulators
comprise rectifier bridges.

5. Apparatus according to claim 4, in
which each rectifier bridge is provided with
four rectifying arms and four vertices one of
which is connected to ground, two oppositely
disposed further vertices of which are con-
nected to the said pair of terminals and the
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comprenly

sub-carrier frequency thus remains substan-
tially .constant and the same delay is pro-
duted as when the main-channel signal com-

onent passes through the filter.
KA@rther advantage of the single or lower

‘Side-band demodulation operation above

described resides in the considerable reduc-
tion of interference from background music,
which may be multiplexed upon the
frequency-modulation broadcast above the
53 kilocycles. The pnncxpal disadvantages
of such operation reside in a slight decrease
in signal-to-noise ratio and a necessity for
post-detection equalisation. The post-detec-
tion equalisation is, however, readily ob-
tained by a passive reactive impedance
element Z, connected between cathodes 4, 41
and a further passive partially reactive im-
pedance element Z, connected between the

and/the

sathodes by a passive
reactive impedance to enable post-detection
equalisation to be effected.

2. Apparatus according to claim 1, in
which the said main and sub-channel s1gnal
components are stereophonic signals.

3. Apparatus according to claim 1 or
claim 2 in which the first-named composite-
signal-applying means includes a filter for
modifying the said composite signal to remove
high-frequency noise components.

4. Apparatus according to any of the
preceding claims, in which the demodulators
comprise rectifier bridges.

5. Apparatus according to claim 4, in
which each rectifier bridge is provided with
four rectifying arms and four vertices one of
which is connected to ground, two oppositely
disposed further vertices of which are con-
nected to the said pair of terminals and the

* [ L M S *

o es eqmeaaytmmhesmscorrponent S.

ratus
ght decrease

110

ﬁfﬁ %‘1 o
Sty acﬁ@- noi se ratio

115

120

125

[ - ..--'_’.4.5.



60 post-detection equalisation. The post-detec- 5. Apparatus according
toclaim4, in ~tion equal isation is, however, readily ob- which each

rectifi —_rained by a passive reactive

i npedance * four rectifying arns and four vertices one of el ement . Z[ err]
connect ed between cat hodes "4, 4[err] which is connected to ground, two
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