
1,044,032                                         3           of signals
such that the amplifiers operate in  output electrodes 6 and 61 of the
respective          parallel amplification with regard to the re-
amplifier relays 7 and 7[err]. With the aid of          suiting demodulated
main-channel signal these passive reactive elements Z[err] and Z[err] and
component, while in push-pull amplification  their appropriate adjustments,
such post-       5 for the resulting demodulated sub-channel detection
equalisation is achieved.    70           signal components. Since the
re-insert car-    Further modifications will occur to those           rier
oscillator 30, moreover, applies its  skilled in the art and all such are
considered -           oscillations in push-pull, as before explained, to
fall within the scope of the invention as           only the existence of a
residual circuit-  definedin the appended claims.       10 component
unbalance would permit the 38           kilocycle switching frequency or
multiples    WHAT WE CLAIM  IS:-                75           thereof to
appear in the audio output chan-    1. Apparatus for demodulating a com-
nels A and A[err] of output conductors 8 and 8[err]; posite signal
comprising a main-channel-           so that the undesirable effect of
having the  signal frequency modulated component and       15 re-insert
switching-frequency appear in the  a suppressed-carrier-modulated
sub-channel           output, as in prior-art demodulator circuits, signal
component, said apparatus having, in  80 is avoided through proper
balancing of the  combination, a pair of audio frequency           circuit
of the present invention. This is  amplifiers each comprising an electron
tube           because the re-insert switching oscillation is  and each
provided with an input and an out-       20 effectively applied in
push-pull separately to  put circuit, means connected with each said
the two amplifier inputs at 2 and 2[err] and thus  input circuit for
applying the said composite  85           there is cancellation of the same
for a balanced  signal thereto, a pair of oppositely-poled
condition of operation.                      demodulator circuits, one
connected in each             Negative feedback is effected by cathode
said input circuit and each provided with a           load resistors 22 and
22[err], connected to the  pair of terminals, means connected with the
ground terminal G[err]. The main-channel pairs of terminals of the pair of
demodulator 90           signal component will be amplified with  circuits
for applying thereto push-pull re- 



greater negative feedback since both ampli-  insert sub-carrier
oscillations of frequency           fiers are in phase and only the
separate  corresponding to that of the said suppressed       30 cathode
resistors 22 and 221 act as negative  carrier in order to permit and
prevent the           feedback elements for the parallel amplifica-
passage of signal during alternate portions of 95           tion of the
main-channel signal.        the period of the said oscillations, thereby to
For proper separation of the left and right  amplify the resulting
demodulated  sub-           stereophonic signals at the output 8 and 81,
channel signal components in the pair of       35 the demodulated
sub-channel signal com-  amplifiers in push-pull while amplifying the
ponent and main channel signal component  demodulated main - channel signal
com- 100           must have substantially the same voltage  ponents in
parallel; the two electron tubes           relationship for all audio
frequencies and  of said amplifiers each having a cathode, an
must also suffer the same delay in passing  anode and a grid and having the
two grids       40 through the system. This result is accom-  connected to
said composite-signal-applying           plished by eliminating possible
interfering  means, the two anodes connected to the 105
components above 53 kilocycles, as before  output circuits respectively and
the two           discussed, in connection with the low-pass  cathodes
connected through cathode loads to           filter 3 and with the
phase-linear trap formed  ground; wherein the output circuits are       45
by the elements 3, 5, before discussed. The  interconnected by a passive
partially reactive           sum of the upper and lower side bands of the
impedance and the cathodes by a passive 110           sub-carrier frequency
thus remains substan-  reactive impedance to enable post-detection
tially constant and the same delay is pro-  equalisation to be effected.
duced as when the main-channel signal com-    2. Apparatus according to
claim  1, in       50 ponent passes through the filter.         which the
said main and sub-channel signal             A further advantage of the
single or lower  components are stereophonic signals.  115
side-band demodulation operation above    3. Apparatus according to claim
1 or           described resides in the considerable reduc-  claim 2 in
which the first-named composite-           tion of interference from
background music,  signal-applying means includes a filter for       55
which  may  be  multiplexed  upon  the  modifying the said composite signal
to remove           frequency-modulation broadcast above the
high-frequency noise components.       120           53 kilocycles. The
principal disadvantages    4. Apparatus according to any of the
of such operation reside in a slight decrease  preceding claims, in which
the demodulators           in signal-to-noise ratio and a necessity for
comprise rectifier bridges.      60 post-detection equalisation. The
post-detec-    5. Apparatus according to claim 4, in           tion
equalisation is, however, readily ob-  which each rectifier bridge is
provided with 125           tained by a passive reactive impedance  four
rectifying arms and four vertices one of 



element Z[err] connected between cathodes 4, 41  which is connected to
ground, two oppositely           and a further passive partially reactive
im-  disposed further vertices of which are con-       65 pedance element
Z[err] connected between the  nected to the said pair of terminals and the
1,044,032                                         3      of signals such
that the amplifiers operate in  output electrodes 6 and 6[err] of the
respective  parallel amplification with regard to the re-  amplifier relays
7 and 7[err]. With the aid of      sulting demodulated main-channel signal
these passive reactive elements Z[err] and Z[err] and      component, while
in push-pull amplification  their appropriate adjustments, such post-   5
for the resulting demodulated sub-channel detection equalisation is
achieved.      70      signal components. Since the re-insert car-
Further modifications will occur to those      rier oscillator 30,
moreover, applies its  skilled in the art and all such are considered
oscillations in push-pull, as before explained, to fall within the scope of
the invention as      only the existence of a residual circuit-  defined in
the appended claims.  10 component unbalance would permit the 38
kilocycle switching frequency or multiples    WHAT WE CLAIM  IS-
75      thereof to appear in the audio output chan-    1. Apparatus for
demodulating a com-      nels A and A[err] of output conductors 8 and
8[err]; posite signal comprising a main-channel-      so that the
undesirable effect of having the  signal frequency modulated component and
15 re-insert switching-frequency appear in the  a
suppressed-carrier-modulated sub-channel      output, as in prior-art
demodulator circuits, signal component, said apparatus having, in  80
is avoided through proper balancing of the  combination, a pair of audio
frequency      circuit of the present invention. This is  amplifiers each
comprising an electron tube      because the re-insert switching
oscillation is  and each provided with an input and an out-  20 effectively
applied in push-pull separately to  put circuit, means connected with each
said      the two amplifier inputs at 2 and 2[err] and thus  input circuit
for applying the said composite 85      there is cancellation of the same
for a balanced  signal thereto, a pair of oppositely-poled      condition
of operation.                      demodulator circuits, one connected in
each        Negative feedback is effected by cathode  said input circuit
and each provided with a 



25 load resistors 22 and 22[err], connected to the  pair of terminals,
means connected with the      ground  terminal G[err]. The main-channel
pairs of terminals of the pair of demodulator 90      signal component will
be amplified with  circuits for applying thereto push-pull re-      greater
negative feedback since both ampli-  insert sub-carrier oscillations of
frequency      fiers are in phase and only the separate  corresponding to
that of the said suppressed  30 cathode resistors 22 and 22[err] act as
negative  carrier in order to permit and prevent the      feedback elements
for the parallel amplifica-  passage of signal during alternate portions of
95      tion of the main-channel signal.         the period of the said
oscillations, thereby to        For proper separation of the left and right
amplify the resulting demodulated  sub-      stereophonic signals at the
output 8 and 8[err], channel signal components in the pair of 35 the
demodulated sub-channel signal com-  amplifiers in push-pull while
amplifying the      ponent and main channel signal component  demodulated
main - channel signal com- 100      must have substantially the same
voltage  ponents in parallel; the two electron tubes      relationship for
all audio frequencies and  of said amplifiers each having a cathode, an
must also suffer the same delay in passing  anode and a grid and having the
two grids 40 through the system. This result is accom-  connected to said
composite-signal-applying      plished by eliminating possible interfering
means, the two anodes connected to the 105      components above 53
kilocycles, as before  output circuits respectively and the two
discussed, in connection with the low-pass  cathodes connected through
cathode loads to      filter 3 and with the phase-linear trap formed
ground; wherein the output circuits are 45 by the elements 3, 5, before
discussed. The  interconnected by a passive partially reactive     sum of
the upper and lower sidebands of the  impedance and the cathodes by a
passive 110     sub-carrier frequency thus remains substan-  reactive
impedance to enable post-detection     tially constant and the same delay
is pro-  equalisation to be effected.     duced as when the main-channel
signal com-    2. Apparatus according to claim  1, in 50 ponent passes
through the filter.         which the said main and sub-channel signal
A further advantage of the single or lower  components are stereophonic
signals.  115      side-band demodulation operation above    3. Apparatus
according to claim  1 or      described resides in the considerable reduc-
claim 2 in which the first-named composite-      tion of interference from
background music, signal-applying means includes a filter for 55 which  may
be  multiplexed  upon  the  modifying the said composite signal to remove
frequency-modulation broadcast above the  high-frequency noise components.
120     53 kilocycles. The principal disadvantages    4. Apparatus
according to any of the     of such operation reside in a slight decrease
preceding claims, in which the demodulators     in signal-to-noise ratio
and a necessity for  comprise rectifier bridges. 



60 post-detection equalisation. The post-detec-    5. Apparatus according
to claim 4, in     tion equalisation is, however, readily ob-  which each
rectifier bridge is provided with 125     tained by a passive reactive
impedance  four rectifying arms and four vertices one of     element Z[err]
connected between cathodes 4, 4[err]  which is connected to ground, two
oppositely     and a further passive partially reactive im-  disposed
further vertices of which are con- 65 pedance element Z[err] connected
between the  nected to the said pair of terminals and the
4            1.044,032     remaining vertex of which is connected to the.
before described with reference to and as     first-named
composite-signal-applying means.  shown in the accompanying drawing.
6. Apparatus according to any of the     preceding claims, in which each of
the pair    FREDERICK J. CLEVELAND; 5 of amplifiers is provided with a
negative-        Agents for the Applicants,     feedback circuit that
applies less negative      Chartered Patent Agents,     feedback for the
push-pull sub-channel signal      302/306, Bank Chambers,     components
than for the main-channel signal             329 High Holborn,
components.                                               London, W.C.1. 10
7. Apparatus substantially  as herein-          Abingdon: Printed for Her
Majesty's Stationery Office, by Burgess & Son (Abingdon), Ltd.-1966.
Published at The Patent Office 25 Southampton Buildings, London, W.C.2,
from which copies may be obtained.    


