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subcarrier detector tends to produce      series connected resistros 79 and
80 are        undesirable cross talk products.  Hence it      coupled to
receive opposite phases of the        is desirable that the signals fed to
the sub-    (L-R)  signal from the phase splitter stage        carrier
detector be substantially free of      74.   One end of the resistor 79 is
coupled        5   the pilot signal component.        to the anode 75
through an isolating re-   70          To this end, a pair of resistors 67a
and     sistor 81 to receive the +(L-R) signal,
67b are serially connected between the     and one end of the resistor 80
is coupled        anode 21 and cathode 19.  The resistors     to the
cathode 76 through an isolating re-        67a and 67b together with the
resonant cir-           sistor 83 to receive the -(L-R) signal.     10
cuit 37-38 and the resistor 31 form a bridge    The (L+R) signal, derived
from the    75        circuit.  The relative values of the resistors
cathode 19 of the amplifier 18 is applied            67a and 67b are
selected so that substanti-    between the junction of the resistor 79 and
ally  no  pilot signal voltage  appears  at their  8Q and ground.   The
pilot signal and sub-        junction.  This may be effected by select-
carrier sidebands as well as other  high fre-    15  ing the ratio of  the
resistor 67a to the re,-  quency components which may be present 80
sistor 67b to be the  same as   the    ratio of  at the  cathode  19 are
effectively removed       the pilot signal  voltage appearing at the  by
the high frequency de-emphasis circuit       anode 21    to the pilot
signal voltage appear-     comprising the   series  resistor 85  and 86 and
ing at the cathode 19.              The shunt capacitors 87 and  88. The
time    20  The composite stereophonic signal less    constant of this
de-emphasis network, tak- 85       the pilot signal which appears at the
junc-  ing into account the loading of   the resistors       tion   of the
resistors 67a and 67b is fed to   79 and 80 is approximately 75
microseconds.       a combined  filter and de-emphasis network   The (L+R)
signal adds to the +(L-R)       66 which  selects the subcarrier wave side-
and  -(L-R) signals respectively, to pro-   25   bands   and  provides
predetection de-em-  duce the left and right stereophonic signals     '90
phasis  thereof. In  addition to the input re-  at the terminals 16   and
17 respectively.       sistance provided  by the resistors 67a  and
Adjustment of the tap 32 on the  variable       67b, the filter and
de-emphasis network 66  resistor  31 provides the proper amount of
lncludes shunt inductor 68,  and a trap  (L+R)  signal    to the   matrix
circuit  so that   30 circuit comprising an inductor 69 and   capa-   the
addition, and subtraction of the  (L+R) 95      citor 70 which are  series
resonant  at 67kc.     and    (L-R)  signals      produces   the proper
the frequency of an (SCA) channel which signal output   at the  terminals
16  and  17.      may  also be  transmitted on the same car-    The  radio
receiver   signal  translating      rier.  The  inductor 68   resonates
with the   system  includes  suitable means  connected    35  effective
capacitance thereacross at a fre-  with the terminals 16 and 17 of the
stereo 100      quency of 38kc,  the centre frquency  of  the  multiplex
unit  to amplify and reproduce      subcarrier channel,      and
attenuates signals   the two channel signals which are here      on either
side  of 38kc.    The overall  char-  assumed to be the left and   right
or L and      acteristic of the  network is such that the  R[err]
audio-frequency   signa1s which  are  40 high frequencies of the resultant
demodu-  stereophonically related. To this end  the  105      lated signals
are attenuated at approxi-           terminal   16 is connected to system
ground 



mately   a rate of 75  microseconds  to  pro-          12  through an
output volume control      vide high frequency de-emphasis.  Such de-
potentiometer resistor 99 having an out-      emphasis is necessary to
compensate for     put volume control contact 100 connected  -  45   the
high frequency pre-emphasis added at    with a suitable audio-frequency
channel am-   10      the transmitter to improve the overall sig-
plifier 101 as indicated which has a com-      nal to noise ratio of the FM
transmission     mon ground return connection 12 and is      and receiving
system.               connected to drive a left channel output        A
blocking capacitor 71 couples the sig-    loudspeaker 102.    50 nal output
from   the filter 66 to a resistor    Likewise the output terminal 17    iS
Con- 115    72 connected between the centre tap of the    nected to system
around 12 through 1    winding 58 to ground.  A resistor 94 ex-    second
channel volume control potentio-    tending from the centre tap to +B esta-
meter resistor 105 having an output volume    blishes the bias level for a
phase splitter   control contact 106 connected to thesecond    55   tube
74.                                   channel amplifier means 107, having a
com-       Demodulated subcarrier sideband signals        mon ground return
connection 12 and a     (L-R) are developed across the capacitor
right channel output loudspeaker 108 con-     63 and applied to the control
grid 73 of a     nected therewith as shown.  As is cus- triode tube 74
which is connected as a phase     tomary, the volume control means are gang
and cathode 76 ,wich are  connected re-  by the dotted line  connection 109
and the    spectively, through load impedance  elements common volume
control knob   represented    77. 78 to the operating potential supply   at
110 in connection  therewith. This   dual    source +B, and to ground.
channel signal translating  circuit and sound 65   A    matrix   network
including a pair of reproducing output means   therefor  is re- 130
1,042,172                                       5  >     presentative of
any suitable means of this  roll-off in the preceding stages.
type normally provided in a stereophonic    The resultant signal is
linearly amplified            sound reproducing system.
in the stage 18 with the l9kc pilot signal   Referring now to FIGURE 2
along with  being developed in the tuned anode 36 cir-          5 FiGURE 1,
the operation of the multiplex  cuit, and the composite signal in the
cathode 70            unit in the receiver will now be considered.  19
circuit.            The composite signal at the multiplex out-   The full
wave rectifier frequency doubling            put terminals 10-11 of the FM
detector 8  circuit 39 receives the l9kc, pilot signal          when the
receiver is responding  to com-  energy from the tuned anode 36 circuit. On
10 patible stereophonic signals, can be repre-  the half cycle where the
top terminal of 75            sented by the graph of FIGURE 2 drawn  the
winding 40 is positive, the diode 43 is            with reference to the FM
carrier modulation  cut-off and the diode 42 conducts current
frequency in kilocycles along the X axis  which flows through the resistors
44 and 



and percentage modulation along the Y axis  45 back to the centre tap of
the winding 40.         15 which also indicated relative amplitudes of  On
opposite half cycle the diode 42 is cut- 80            subcarrier signals.
It will be seen that the  off and the diode 43 conducts through the
total signal is composed of an (L+R) com-  same path. Since resistor 44 is
small rela-            ponent 115 which may provide as much as  tive to the
resistor 45, the capacitor 46            90%  modulation and an (L-R)
double-  charges up to positive'voltage almost equal         20 sideband
suppressed-carrier  AM   signal  to the peak voltage of the signals across
85            component 116 which may also modulate  each half of the
winding 40. Since the re-            the carrier up to 90%  as indicated,
but sistor 44 is not bypassed by the capacitor            180[err] out of
phase with the modulation pro-  46, a pronounced voltage pulse is produced
vided by the main modulation component  thereacross at a 38kc rate, or two
pulses for         25  115. In other words when the component each cycle of
the l9kc pilot tone. The dis- 90             115 is maximum the component
116 is mini-  charge time constant for the resistor/ 45.             mum.
capacitor 46 network is adjusted to control               In the graph of
FIGURE 2, it is assumed  the conduction angle of the diodes 42, 43.
that the audio-frequency modulation will ex- In practice, excellent
operational character-          30 tend from zero to l5kc. As a practical
mat-  istics were observed when each diode con- 95             ter it is
known that the modulation fre-  ducted for approximately 30[err] per cycle
of             quency actually may extend between 50  l9kc pilot signal
energy.             cycles and slightly less than l5kc, depend-    During
monophonic reception, the oscil-             ing upon the fidelity of the
studio equip-  lator does not operate because of the posi-          35 ment
used for modulating the system. The  tive voltage applied to the cathode
thereof. 100             restored suppressed-carrier signal indicated  and
noise at 19kc does not tend to turn the             by  the dotted line 117
is at 38kc and is the  oscillator on because of the time constant
second harmonic of the pilot carrier re-  of the resistor 44, capacitor 46
network.             presented at  118 with a frequency of 19kc.  When the
positive voltage from  the full           40 The sidebands of the
suppressed subcarrier  wave rectifier frequency doubler circuit 39 105
extend substantially from 23kc to 53kc as  exceeds at grid 49 the threshold
voltage at              indicated, thereby to provide for substanti-  the
cathode 54 set by the voltage divider              ally the full l5kc
modulation referred to.    55-56, the circuit oscillates and is locked
The possible SCA  background music  in frequency and phase to the 38kc
pulses           45 channel is indicated by the block 120 and ex-  applied
to the grid 49. It will be noted that 110              tends 7.5kc on
either side of a 67kc sub-  the capacitor 98 provides a low impedance
carrier signal indicated by the dotted line  path for the 38kc
synchronizing pulses, and              121.
the resistor 97 provides isolation between                When a
stereophonic FM  signal is be-  the negative voltage which tends to build
50 ing received by the FM  receiver, a com-  up at the grid when the
oscillator begins 115              posite signal as represented in FIGURE 2
oscillating, and the positive voltage which              is developed
across the output terminals of  develops the resistors 44 and 45.
the FM detector 8.  Since the response of    The 38kc voltage appearing at
the anode              the stages preceding the stereo multiplex  50 is
applied to a neon lamp 33, which           55 unit 15 may "roll-off" at
high frequencies, lights up to provide an indication that 120
that is, provide less gain at high frequencies,  stereophonic signals are
being received.              the overall receiver frequency response may
The fact that the oscillator output volt-              be made flat by
designing the amplifier stage  age is necessary for the detection of the
23 to provide more gain at the higher fre-  subcarrier sidebands, and this
output volt- 



60 quencies. This is done in the present ex-  age is produced only when a
stereophonic 125               ample by selecting -the resistance value of
signal is received, provides an automatic               the network 22 and
the capacitance of the  stereophonic-monophonic control for the
capacitor 30 to provide low frequency de-  receiver.
generation or high frequency boost in pro-   The 38kc oscillator output
voltage and  65 portion to the amount of high frequency  the subcarrier
sidebands are applied to the 130          6
1,042,172         balanced synchronous switch detector 57 to  67a and 67b
attenuates the subcarrier side-        derive the original L-R signal
information.  bands in such a manner that the  resulting        One of the
problems encountered in pre-  (L-R) audio frequency signal high fre-
vious FM multiplex subcarrier detectors for  quency information is
de-emphasised at a     5 stereophonic signal transmission is that of  rate
of 75 microseconds. The response of 70        severe intermodulation
distortion   It has  this network is shown  in FIGURE     3.  The
been found that one of the primary causes  exact proportions of the
elements depend        of this distortion is the intermodulation be-  upon
how much the preceding stages have        tween the pilot signal  (19kc)
with signal-in  attenuated the high frequency signal com-    10 formation
which is nearly subharmonic to  ponents that is on how much high frequency
75       the 38kc subcarrier frequency. For example  roll-off occurs in the
preceding tuner.  In       (L+R) signals at nearly 9.5, 6 1/3 kc, 12  the
present case the tuner roll-off is compen-       2/3 or detected (L-R)
sinals at these fre-  sated by a complementary amount of high
quencies  react with the 19kc  pilot signal in  frequency gain in the
amplifier stage 23.    15 the subcarrier detector to produce the un-     It
can be   seen from the graph of FIGURE 80       desired interimodulation
distortion.       3 that the filter-de-emphasis network attenu-         The
intermodulation of pilot signal re-  ates the 67kc SCA subcarrier  signal
57db,       sidue with its subharmonics can occur in  the 19kc pilot
signal 21db, and the main       the nonlinear detection mechanism  of an
channel audio components in excess of 25db.   20 FM stereo demodulator. The
audio-frequency  Since the 19kc pilot signal and the subhar- 85       beat
caused by  this intermodulation  is  monic components thereof in the L+R
particularly objectionable since it is usually  channel are greatly
attenuated, the amount       not harmonically related to the information
of intermodulation between these components       involved in its
generation and is thus dis-  is also attenuated. In like manner, the sub-
25 tinguishable from  "natural" intermodula-  carrier sideband frequencies,
which when 90       tion efects resulting from  the non-linenear  detected
produce audio frequencies subhar-       translation  of  the  actual
programme   monically, related to the pilot signal, are       material. The
presence of the l9kc signal  attenuated to also reduce the intermodula-
in the detection process at a nearly con-  tion distortion. In  this regard
It should be   30 stant level is assured; so that unrelated noted that the
intermodulation output is a 95      notes resulting from  intermodulation
dis-  product function of the intermodulating sig-      tortion can  be
sustained  for noticeable  nals. 



periods  on  some  programme  material,   The pre-detection  de-emphasis
provides      thereby producing objectional effects in the  another
advantate in that any intermodula   35 sound output.
tion distortion which is produced in the sub- 100        The cross
modulation problem  is con-  carrier  detetor is  not emphasized.  To illu-
siderably reduced by substantially eliminat-  strate, in prior multiplex
units audio signals at      ing the 19kc pilot signal from the signals
about 6kc  could interact with the 19kc  pilot      applied to the
subcarrier detector.  The  signal to produce approximately a 1kc inter-
40 balancing network including the resistors  modulation product.  (The
third harmonic 105      67a and 67b connected the anode   21 and  of 6kc
intermodulating with 19kc.)  Follow-      cathode 19 at  which points the
pilot signal ing detection, the signal was passed through      voltage is
180[err] out of  phase. As mentioned  a de-emphasis network where the 61kc
sig-      above the relative values  of the resistors 67a  nal from which
the intermodulation product  45 and 67b are selected so that the pilot
signal  originated is attenuated relative to the re- 110     is balanced
out at  the junction thereof.       sultant  1kc  signal.   This process
has the        If desired the cross modulation can be  effect of emphasizig
the  intermodulation     further reduced  by the use of predetection de-
product relative to the rest of the signal.     emphasis.   In  the present
case the de-    However where pre-detection de-emphasis 50   emphasis is
effected in connection  with the  is used, any intermodulation output from
the 115     filter  ciruit 66 which separates the subcarrier  detector is
not emphasized in the manner de-     sidebands  from  the  remainder of
the  scribed above, thereby providing an effec-                     .
signal.  The inductor 68 of the filter 66  tive reduction in such
distortion so far as     resonates with the effective capacity of the  the
listener is concerned.  55 circuit 69-70 at 38kc.  The series inductor
Another feature which tends to reduce the 120     69-capacitor 70 resonate
at 67kc to provide  amount of intermodulation distortion in the     better
SCA channel rejection than could be  circuit of FIGURE 1 is the use of the
full     obtained with a simple parallel resonant cir-  wave-rectifier
frequency doubler connected     cuit. In addition the series resonant
circuit  in a balanced circuit configuration.  With -60 tends to make the
overall filter 66 response  the balanced circuit, the 19kc pilot tone is
125     symmetrical on an arithmetic scale rather  not fed to the
oscillator along with     the 38kc     than a logarighmic scale which is
the case  component.  As a result, the  danger of the     with a imple
parallel resonant circuit. The  19kc pilot signal reaching the subcarrier
de-     filter 66, in combination with the resistance  fector through  the
oscillator channel is 65 of the input network including the resistors
materially reduced.                        130               1,042,172
Since the de-emphasis process is effected  4a, the wave form E represents a
double side-   prior to detection rather than subsequent band suppressed
carrier signal which is      thereto in the multiplex unit 15, it is desir-
applied to the centre tap of the winding 58.      able to use a detector
which does not have  If the oscillator switching voltage, which is    5
high frequency components corresponding to  large relative to that of the
sideband sig- 70 



the pilot signal, subcarrier, subcarrier side- nals, is phased so that the
diodes conduct at      bands or the like in its output. The reason  the
times indicated by the dots, the output      for this is that the high
frequency energy  voltage across the capacitor 63 will be that      may
cause distortion in succeeding amplifier shown in FIGURE 4b, which is a
step   10 stages by driving these amplifiers so far away  approximation of
the original modulating 75      from the centre of the linear portion of
their wave.  It should be noted that the negative      dynamic range, that
the desired audio sig- portions of the modulating voltage cause the
nals drive these amplifiers into non-linear subcarrier sidebands to reverse
in phase by      regions.  In addition, the undesired high  180[err] with
respect to the positive portions of   15 frequency energy may cause other
undesir- the modulating wave.  The resultant step 80      able effects such
as heating of the loud- approximation wave form has very little har-
speaker voice coils.                       monic distortion and the
amplitude of the         The balanced synchronous peak detector spurious
(higher frequency) output com-      57 provides a high ratio of desired
audio to  ponents is much less than that of the desired   20 spurious
frequency output with no additional signal; becoming zero when the
subcarrier 85      filtering requirements.  To understand the  sideband
voltage goes to zero.  In other      operation of the detector 57 ignore
for the  words, the detector is balanced with respect      moment the
subcarrier sideband connections  to the 38kc oscillator switching voltage,
so      and assume that the centre tap of the wind- that none of this
voltage is applied to the   25 ing 58 is grounded, and that only the 38kc
phase splitter 74, and the conduction angle 90      oscillator voltage is
applied to the diodes 59  of the diodes 59 and 60 is small enough sub-
and 60.  Assuming no diode losses, the  stantially to prevent the
unbalanced sub-      cathode voltage of diode 59 will after several carrier
sidebands and other high frequency      cycles of input voltage, reach a
positive d-c  components from being applied to the phase   30 level which
corresponds to the peak value  splitter.       of the applied oscillator
voltage since the  Although the circuit for removing the pilot       time
constant of the resistor 61-capacitor 62  signal from  the subcarrier
sidebands has       is long compared to the period of the 38kc  been
described in connection with a pre-       input source. Under these
conditions, the  detection de-emphasis circuit, it will be   35 diode 59
current flows for a very few degrees understood that past-detection
de-emphasis 100       of each cycle, or in other words the diode  may be
used without departing from the       represents an open circuit except for
the  scope of the invention.  In addition other       brief time of
conduction.  The conduction  forms of subcarrier regeneration circuits may
angle can be controlled by selection of the  be used if desired.   40
amplitude of the oscillator voltage and the  WHAT WE CLAIM IS:
105       values of the resistor 61-capacitor 62 net-   1. A circuit for
separating a pilot signal       work. The diode 60 operates in exactly the
component from a  composite signal in a       same manner and conducts
during the same stereophonic frequency-modulation radio re-       portion
of the input cycle, except that the d-c ceiver, the circuit including an
amplifying de-   45 voltage delivered to the resistor 64-capacitor vice
having an input electrode, an output 110      65 is negative but equal to
the positive volt- electrode and a common electrode, resonant      age
developed across the resistor 61-capaci- circuit means coupled between said
output      tor 62 network.                            electrode and a
point of reference potential         Since there are equal and opposite
voltages  and being tuned to the frequency of the pilot   50  at the remote
ends of the resistors 61 and 64, signal component for developing
thereacross 115       and these resistors are of equal value, there
substantially only signals of the pilot signal 



is no current flow from, or to the junction  frequency, a first impedance
element con-       of these resistors so there is none at the nected
between said common electrode and       hypothetically grounded centre tap
at the  said point of reference potential, and second   55 winding 58. If a
d-c voltage is applied be- and third impedance elements having a com- 120
tween the centre tap of the winding 58 and  mon junction and being
connected between       ground, the capacitor 63 will be charged to  said
output and common electrodes for de-       that level each time one of the
diodes con- veloping at said common junction said com- ducts, and since
there is no discharge path  posite signal substantially without said pilot
60 (except through the diodes) this potential will signal component.
125       be maintained across the capacitor 63.    2.  A  circuit as
claimed in Claim  1,         The circuit operates in the same manner
wherein said resonant circuit means and said       when the subcarrier
sidebands are applied  first impedance element are connected in
between the centre tap of the winding 58  series for alternating currents
to form a bridge   65 and ground.  With reference to FIGURE  circuit with
said second and third impedance 130                      1,042,172
Since the de-emphasis process is effected  4a, the wave form E represents a
double side- prior to detection rather than subsequent band suppressed
carrier signal which is       thereto in the multiplex unit 15, it is desir
applied to the centre tap of the winding 58.       able to use a detector
which does not have  If the oscillator switching voltage, which is    5
high frequency components corresponding to  large relative to that of the
sideband  sig- 70       the pilot signal, subcarrier, subcarrier side
nals, is phased so that the diodes conduct at       bands or the like in
its output. The reason  the times indicated by the dots, the output
for this is that the high frequency energy  voltage across the capacitor 63
will be that       may cause distortion in succeeding amplifier  shown in
FIGURE 4b, which is a step   10 stages by driving these amplifiers so far
away  approximation of the original modulating 75      from the centre of
the linear portion of their wave.  It should be noted that the negative
dynamic range, that the desired audio sig- portions of the modulating
voltage cause the      nals drive these amplifiers into non-linear
subcarrier sidebands to reverse in phase by      regions.  In  addition,
the undesired high  180[err] with respect to the positive portions of   15
frequency energy may cause other undesir- the modulating wave.  The
resultant step 80      able effects such as heating of the loud
approximation wave form has very little har-      speaker voice coils.
monic distortion and the amplitude of the         The balanced synchronous
peak detector spurious (higher frequency) output com-       57 provides a
high ratio of desired audio to  ponents is much less than that of the
desired   20 spurious frequency output with no additional signal; becoming
zero when the subcarrier 85       filtering requirements.  To understand
the  sideband voltage goes to zero.  In other       operation of the
detector 57 ignore for the  words, the detector is balanced with respect
moment the subcarrier sideband connections  to the 38kc oscillator
switching voltage, so 



and assume that the centre tap of the wind- that none of this voltage is
applied to the   25 ing 58 is grounded, and that only the 38kc  phase
splitter 74, and the conduction angle 90       oscillator voltage is
applied to the diodes 59  of the diodes 59 and 60 is small enough sub-
and 60.  Assuming no diode losses, the  stantially to prevent the
unbalanced sub-       cathode voltage of diode 59 will after several
carrier sidebands and other high frequency       cycles of input voltage,
reach a positive d-c  components from being applied to the phase   30 level
which corresponds to the peak value  splitter.
95       of the applied oscillator voltage since the   Although the circuit
for removing the pilot       time constant of the resistor 61-capacitor 62
signal from the subcarrier sidebands has       is long compared to the
period of the 38kc been described in connection with a pre-       input
source. Under these conditions, the  detection de-emphasis circuit, it will
be   35 diode 59 current flows for a very few degrees  understood that
past-detection de-emphasis 100       of each cycle, or in other words the
diode  may be used without departing from the       represents an open
circuit except for the  scope of the invention.  In addition other
brief time of conduction.  The conduction  forms of subcarrier regeneration
circuits may       angle can be controlled by selection of the  be used if
desired.   40 amplitude of the oscillator voltage and the    WHAT WE CLAIM
IS:                105       values of the resistor 61-capacitor 62 net-
1. A circuit for separating a pilot signal       work. The diode 60
operates in exactly the  component from a composite signal in a       same
manner and conducts during the same  stereophonic frequency-modulation
radio re-       portion of the input cycle, except that the d-c  ceiver,
the circuit including an amplifying de-   45 voltage delivered to the
resistor 64-capacitor  vice having an input electrode, an output 110
65 is negative but equal to the positive volt-  electrode and a common
electrode, resonant       age developed across the resistor 61-capaci-
circuit means coupled between said output       tor 62 network.
electrode and a point of reference potential         Since there are equal
and opposite voltages  and being tuned to the frequency of the pilot   50
at the remote ends of the resistors 61 and 64, signal component for
developing thereacross 115       and these resistors are of equal value,
there  substantially only signals of the pilot signal       is no current
flow from, or to the junction  frequency, a first impedance element con-
of these resistors so there is none at the  nected between said common
electrode and       hypothetically grounded centre tap at the  said point
of reference potential, and second   55 winding 58. If a d-c voltage is
applied be- and third impedance elements having a com- 120       tween the
centre tap of the winding 58 and  mon junction and being connected between
ground, the capacitor 63 will be charged to  said output and common
electrodes for de-       that level each time one of the diodes con-
veloping at said common junction said com- duct, and since there is no
discharge path  posite signal substantially without said pilot   60 (except
through the diodes) this potential will signal component.               125
be maintained across the capacitor 63.    2. A  circuit as claimed in Claim
1.         The circuit operates in the same manner  wherein said resonant
circuit means and said       when the subcarrier sidebands are applied
first impedance element are connected in       between the centre tap of
the winding 58  series for alternating currents to form a bridge   65 and
ground.  With reference to FIGURE  circuit with said second and third
impedance 130     



8                                        1,042,172      elements.
2  preceding claims wherein said subcarrier  de       3. A  circuit as
claimed  in Claim       modulator is responsive to a switching sig-
wherein the radio receiver includes a sub-  nal locked in  phase with said
pilot signal     carrier demodulator which derives said com- component and
to subcarrier sideband com- -   5 posite signal substantially without said
pilot ponents of said composite signal to derive 35     signal component
across the diagonal of said  audio frequency information from said side-
bridge circuit extending from the junction of  bands, and wherein means are
coupled be-     said resonant circuit means and said first im-  tween said
resonant circuit means and said     pedance element to said common junction
of  subcarrier demodulator  for providing  a  10 said second and third
impedance elements,  switching signal locked in phase to said pilot 40
and wherein coupling means are provided for  signal component.     coupling
said resonant circuit means and said    7. A circuit as claimed in any one
of the     common junction between said second and  preceding claims
wherein the ratio of the im-     third impedance elements to said
subcarrier  pedance of said second impedance element 15 demodulator.
to the impedance of said third impedance ele- 45       4. A  circuit as
claimed in  Claim  3. ment is substantially equal to the ratio of the
wherein said coupling means includes a filter  pilot signal component
voltage appearing at     circuit coupled across said diagonal for  said
output electrode of said amplifying de-     selecting subcarrier sideband
components  vice to the pilot signal component voltage 20 from said
composite signal and a carrier re-  appearing at said common electrode.
50    generation circuit is coupled to said resonant    8. A circuit as
claimed in any one of the    circuit means for developing a demodulating
preceding claims wherein said first, second    signal synchronized by said
pilot signal com-  and third impedance elements are resistors.    ponent.
25   5. A  circuit as claimed in Claim  4,              A. M. & Wm. CLARK,
wherein said filter circuit has a frequency re-    Chartered   Patent
Agents,    sponse peaked at the subcarrier frequency to           5, Stone
Buildings,    provide predectection de-emphasis of said sub-
Lincoln's Inn,    carrier sideband components  London W.C.2. 30   6. A
circuit as claimed in any one of the   Berwick-upon-Tweed: Printed for Her
Majesty's Stationery Office by The Tweeddale Press Ltd.-1966 Published at
the Patent Office, 25 Southampton Buildings, London. W.C.2 from  which
copies may                                          be obtained    


