
PATENT SPECIFICATION    (11) 1 561 555 (21) Application No. 12422/78   (22)
Filed 30 March 1978 (31) Convention Application No. 52/034577 (32) Filed 30
March 1977 in (33) Japan (JP) (44) Complete Specification published 20 Feb.
1980 .(51) TNT [err] H04B l/10 (52) Index at acceptance H4R  SN (54) FM
NOISE SUPPRESSOR (71)   We, HITACHI, LTD., of 1-5-1,  frequency exactly 19
KHz, an adjustment is  50 Marunouchi, Chiyoda-ku, Tokyo, Japan,' a
necessary.  Moreover,  each  time  one body corporate organized according
to the  jamming signal is detected, the gate circuit laws of Japan, do
hereby declare the  is disabled for. a predetermined' period of 5
invention, for which we pray that 'a patent  time irrespective of the
duration of the may be granted to us, and the method by  jamming  signal.
Therefore, when  the   55 which  it is -to be performed, to  be  number of
jamming signals detected per particularly  described  in  and  by  the
unit time is large, the period of time of the following statement:-    -
pilot signal for synchronization  to  be 10    The present invention
relates to a voice  supplied to the parallel resonance circuit demodulation
system, and more particularly  decreases drastically.                60 to
an FM noise suppressor for obtaining an  . According to the present
invention, there FM detection signal free from any jamming  is provided  an
FM   noise  suppressor signal .                               comprising
detection means which receives 15    A circuit for eliminating a jamming
signal  a detected FM signal and which detects a included in a signal from.
an PM detector is  jamming signal in the detection signal, gate  65 known
in the art.. One known type of circuit means which receives the detected FM
is disclosed in British Patent No. 1,279,756.  signal and the gating of
which is controlled The circuit disclosed therein uses a jamming  by said
detection means, and subcarrier 20  signal detector which detects a jamming
regeneration means which receives the signal in the detected FM  signal, a
gate  detected FM signal without intervention of  70 circuit which is
controlled by the detected  said gate means and which generates a signal
and which receives the detected FM   subcarrier signal for FM   stereo
signal signal, a capacitor which receives an output  decoding in
synchronism with a pilot signal 25  from   the gate circuit, and a parallel
in the detected signal. resonance circuit which resonates with a    The
present invention  will now   be  75 pilot signal of 19 KHz for FM   stereo
described in greater detail by way of demodulation. In this circuit, during
the  example  with  reference   to   the period in which the gate circuit
is disabled  accompanying drawings, wherein:- 30  by  the  detected
jamming  signal, the    Figs. 1A and 1B are circuit diagrams capacitor
'holds  a voice  signal level  showing one preferred form of an. FM noise
80 immediately before the gate circuit is  suppressor. disabled. In
addition, even when no pilot.   Fig. 2 is a detailed block diagram  of a
signal appears at the output of the gate  stereo  decoding   circuit and
subcarrier 35  circuit due to the disablement thereof, a  generator circuit
which are included in signal of 19 KHz corresponding to the lost  noise
suppressor shown in Fig. 1; and  85 pilot signal is fed  from   the
parallel    Fig. 3 is a diagram   showing signal resonance circuit. As a
result, a signal less  waveforms at various parts of the circuit. affected
by the jamming signals is obtained    Figs. I  A and I B show a circuit
embodying 40  from the detected FM  signal including the  this. invention.
In these figures, the part jamming signals.
enclosed within the chain double dotted line  90 In the above construction
for eliminating  as indicated at 1 is in the form   of a the jamming
signals, however, the parallel  semiconductor integrated  circuit device.
resonance circuit must provide the. 19 KHz  Numerals 2 to 17 indicate
external terminals 45  signal in phase with the pilot signal being  of the
portion 1. The terminal 10 is supplied broadcast during the period in which
the  with a supply voltage Vcc, and the terminal  95 



pilot signal is missing, and a high. accuracy  17 is earthed. Lines 20 and
22, lines 21 and and stability are demanded of the resonance  23, and lines
24 and 25 are respectively frequency. In order to make the resonance
connected   to   each   other  within   the    2
1,561,555                                       2 semiconductor integrated
circuit device. receives an output of a constant-voltage Waveforms A to K
of Fig. 3 show signal  circuit (Fig. IB) composed 'of a.zener diode
waveforms at various points in Figs, IA and  27, a resistor 26, the bias
circuit comprising  ' IB.                       -
a'transistor 28, a resistor 29, a transistor 30 5    In Fig. lA, a detected
FM  signal is  connected as a diode and a resistor 31. The  70 applied to a
terminal 32. Known means for  detector circuit includes a constant-current
obtaining the' detected FM  signal can be  circuit composed of a transistor
-77 and a used. As is well known, in the case of  resistor 81, the
transistor 77 receiving a bias reception  of a  stereo  broadcast, the
current  from   the' diode-connected 10   detected FM  signal is made up of
a  transistor 30 through a resistor 82.          75 composite signal which
includes a sum       The differential amplifier circuit which signal
between a right signal and a left  receives the signal from the active
high-pass signal, a difference signal modulated by a  filter circuit AHPF
provides differential subcarrier of 38 KHz, and a pilot signal of 19
outputs at a pair of output terminals thereof. 15   KHz. As shown at
waveform A in Fig. 3, the  Since the base electrode of the transistor 64
80 composite  signal  includes  undesirable  is biased by a series circuit
consisting of the jamming signals N.                         resistor 67,
the capacitor 72 and the resistor The' detected  signal  is  transmitted
71,  this  differential  amplifier  circuit through a coupling capacitor 33
to the base  becomes in phase with the. potential at the 20   electrode of
an emitter follower transistor  base. electrode of the transistor 63 for
low   85 36 which is used as a buffer amplifier circuit frequency signals
and therefore produces a BPAI. An output of the emitter follower  large
differential gain  for only  high transistor .36  is supplied through  the
frequency signals. terminal 3 to an active low-pass filter circuit   In the
detector circuit, the pairs of 25   ALPF and an active high-pass filter
circuit  transistors 73, 75 and 74, 76 are arranged in  90 AHPF.
Darlington   configuration   have  their The active high-pass filter
circuit AHPF  conductive states changed in response to has a CR circuit
which receives the detected  the differential outputs of the differential
FM  signal from  a line 38 and which is  circuit. The potential of the
detector circuit 30  composed of capacitors 39 to 43 and  at the  terminal
8  is  determined in  95 resistors 44 to 49, an amplifier circuit which
correspondence with voltage drops across receives an output of the CR
circuit at the  the resistors 68 and 69. When the voltage terminal 16 and
which is composed of drops across the resistors 68 and 69 are transistors
50 to 54 and resistors 55 to 62, balanced, that is, when  the ' collector
35  and a feedback path which is connected to  currents of- the transistors
63 and '64 are  100 an output end of the amplifier circuit and  equal, the
potential of the terminal 8 which is connected to the CR circuit  becomes a
reference bias potential. When through the terminal 15.
the bias potential of the base electrode of the The active high-pass filter
circuit AHPF  transistor 63 has become higher than the 40  has its cut-off
frequency selected so as to lie  reference bias potential of the circuit in
105 outside the band of the composite signal. By  response to the input
signal of the differential way of example, a 'cut-off frequency of
amplifier circuit, the collector potential of approximately 100 KHz is
selected. Since  the transistor 64 rises above that of the the jamming
signals N as illustratively given  transistor 63, and hence, the
transistors 74 45  in waveform  A  in Fig. 3 contain high  and 76 turn
"on". As a result, the potential  110 frequency components in at least the
rising  at the terminal 8 rises with the increase in or decaying periods
thereof, the active high- the collector potential of the transistor 64.
pass filter circuit AHPF delivers to its    When the base potential of the
transistor output terminal signals which coincide with  63 has become lower
than the reference bias 



50  at least the timing of the rise and fall of the  potential of the
circuit, the 'collector  115 jamming signals N as shown at waveform B
potential of the transistor 63 rises above that in Fig. 3.
of the transistor 64, so that the transistors 73 The output of the active
high-pass filter  and 75 turn "on" and the potential of the circuit AHPF is
fed to an abolute value-  terminal 8 rises. As a result, the absolute 55
detecting circuit ABDET. The absolute value-detecting circuit ABDET
delivers a  120 value-detecting circuit ABDET consists of a  signal shown
at C in Fig. 3 in response to the differential  amplifier  circuit which
is  input signal from the active high-pass filter composed of transistors
63 and 64, resistors  circuit AHPF as shown at B in Fig. .3. 66 to 69 and
71 and a capacitor 72, and a  The output of the absolute value-detecting 60
detector circuit which is composed of circuit ABDET at the terminal 8 is
supplied  125 transistors .73 to 76 and resistors 79 and 80. to a slice
circuit SLCKT through a capacitor A  'constant-current  source  for  the
82 as well as the terminal 9. The slice circuit differential amplifier
circuit is composed of SLCKT is composed of tranistors 83 to- 88 a'
transistor 65 and a resistor 70. The  and resistors 89 to 93. In the
emitter- 65  transistor 65 is biased by bias circuit which  coupled
transistors 83 and 84, the transistor  130    3
1,561,555                                       3 84 has its base electrode
biased by a bias    As shown by waveform H in Fig. 3, the circuit which is
made up of the resistor 92,  collector potential of the transistor 98 the
diode-connected  transistor  for  becomes a high potential only when the
temperature compensation 86, the constant-  slice circuit SLCKT  has
detected  the 5   current transistor 88 receiving abias current  jammifig
signal. A voltage clamp circuit is  70 from  the diode-connected
transistor 30  connected to the collector electrode of the through the
resistor 82, and the resistor 93  transistor 98. The voltage clamp circuit
is for setting a current value. The' base  composed of a resistor 99,
transistors 100 electrode of the transistor 83 receives a bias  and  101
connected  as  diodes  for 10   potential from the emitter electrode of the
temperature compensation, and a zener  75 transistor 87. Since the base of
the transistor  diode  102.  Accordingly, - the  highest 87 is biased with
the resistor 91 connected  potential at the collector electrode of the
between it and the base bias point of the  transistor 98 is determined by
this voltage transistor 84, the base bias potential of the  clamp circuit.
15  transistor 83 is lower than that of the    The signal at a point H in
Fig. IB is 80 transistor 84 by the sum between the voltage  supplied
through a transistor 103 and the drop of the resistor 91 and the
base-emitter  terminal 12 to an integration circuit INTI forward voltage
drop of the transistor 87. In  which consists of resistors 105 and 107 and
a the absence of the jamming signal, -the  capacitor 106. On the ground
that the 20  transistor 83 is in the "off" state, and the  potential at the
point H becomes a high   85 transistor 84 is in the "on" state. When the
potential as shown by the waveform H in base bias potential of the
transistor 83 has  Fig. 3, the transistor 103 attains the "on" risen to or
beyond the sum of the voltage  state and the capacitor 106 is charged.
drops, the transistor 83 conversely attains  When the potential' at the
point H  has 25  the "on" state and the transistor 84 the  become a low
potential which is determined   90 "off" state. A slice level [err] for the
signal  by the "on" state of the transistor 98, the entering the terminal 9
is determined by the  base-emitter path of the transistor 103 is resistor
91 and the transistor 87. The output  reverse-biased  by  a  voltage  which
is current  of  a  constant-current  circuit  generated by the capacitor
106 which is in 30  consisting of the transistor 85 and the  the charged
state, and the transistor 103   95 resistor 90, that is, the collector
current of  attains the "off' state. During the period in the transistor
85, flows to the transistor 83 or  which the transistor 103 is in the "off"
state, 84 according to the input signal level at the  any charge stored in
the capacitor 106 is terminal 9.                                discharged
through the resistors 106 and 107. 35    Since the capacitance of the
capacitor 82  In  consequence, the  potential at the  100 has a
sufficiently large value relative to  terminal 12 changes as shown by the 



signals to be handled, the signal at the  waveform  I in Fig. 3 in response
to the terminal 8 as shown by waveform C in Fig. 3  signal shown by the
waveform H in Fig. 3. appears at the terminal 9 with its amplitude    The
output signal of the integration 40  remaining unchanged. The transistor 84
circuit INTI at the terminal 12 is supplied  105 turns "off" for the input
signal exceeding  through a resistor 108 to a Schmitt trigger the slice
level [err] indicated at C in Fig.3, so  circuit SMT. The Schmitt trigger
circuit that its collector current becomes as shown  SMT is made up of
transistors 109 to I I 1, by waveform D in Fig. 3.
resistors 112 to 118 and a capacitor I 1 . This 45    The collector current
of the transistor 84  Schmitt trigger circuit SMT has two trigger 110 as
shown by the waveform D in Fig. 3 is  levels [err] and [err] for the signal
appearing at supplied to a current Miller circuit CRM   the terminal 12,
and delivers a signal shown consisting of transistors 94 and 95. Since the
by the waveform J in Fig. 3 to the junction current Miller circuit CRM is
also supplied  between the transistor 110 and the resistor 50  with a
collector current as shown by    112, e.e., a point J, in response to the
signal  115 waveform F in Fig. 3 from a transistor l24 to  shown by the
waveform I in Fig.3. be described later, it is fed with a sum     The
signal at the point J is supplied current as shown at G  in Fig. 3. The
through a resistor 127 to the base electrode variation of current flowing
at a point G in  of a transistor 128. The emitter electrode of 55  Fig. I B
is shown by waveform G in Fig. 3  the transistor 128 is connected to a
constant-  120 also appears at the collector .of the current  voltage
circuit which receives a bias voltage Miller transistor 95. Owing to the
collector  from the constant-voltage circuit composed current of the
transistor '95, a voltage  of the resistor 26 and the zener diode 27 and
appears across a resistor 96.          which is made up of a resistor 134,
a 60    A  transistor 98 receives the terminal  transistor 130, temperature
compensating  125 voltage of the resistor 96 between the base  transistors
131 and 132 connected as diodes, and the emitter electrodes thereof through
a  and a resistor 133. The emitter potential of resistor 97.The transistor
98 turns "on" and  the transistor 128 is set so that the base- "off" in
correspondence with the current at  emitter path thereof may become zero-or
65  the point G of the current Miller circuit.   reverse-biased  in
response to  the low  130    4
1,561,555                          4 potential at the point J and -that it
may  transferred to  the  terminal. 6 will be become- forward-biased in
response to the  conspicuously shortened or will become high potential at
the point J. In response to  almost zero. According to this embodiment, the
signal shown by the waveform J in Fig.  the operation of the gate
transistor 136 is 5   3, the collector potential of the transistor  limited
astothe successive jamming signals  70 128 lies at a low potential after
the detection  -in a short time, whereby desirable reception of the jamming
signal and for a period of . is possible -even in the presence of a large
time which is determined by the integration  number of jamming signals. The
capacitor circuit composed of the elements 105 to 107  119 of the Schmitt
trigger circuit SMT, and 10   andthe Schmitt trigger circuit composed of  a
resistor 120, transistors 121 to 124 and   75 the elements 109 to 119, and
it lies at a high  resistors 125 and 126 are used to limit potential at all
other times.              operation. The signal at the collector electrode
of    The capacitor 119 is charged during the the transistor 128 is
supplied through a  periods in which the transistor 109 of the 15  resistor
135 to the base electrode of a gate  Schmitt  circuit is in the "on" state,
for  80 transistor 136.                           example, periods [err],
[err], [err], and The. gate transistor. 136 is placed in the    [err].
Charges stored in the capacitor. 1 19 "off" state by -the high potential of
the point  are - discharged through the resistor 118 J, and in the-"on"
state by the low potential  during the periods in which the transistor 20
of the point J. .                          109 is in. the "off" state... As
a result, the  85 In  consequence of  the  "on-off"  voltage of the
capacitor .119 varies as shown operations  of the  transistor  136, the  by
the waveform E in Fig.. 3. detected FM signal from the output end of    The
voltage of the capacitor 119 is 



the active low-pass filter circuit ALPF. is cut  applied  to  the base
electrode  of the 25   off for a predetermined time after the
transistor.121 through the terminal 13 and   90 detection of the jamming
signal and is  resistor 120. The transistor 121 is in the "on" delivered to
the emitter side of the transistor  state during the periods in which the
voltage 136. As will be seen from Fig. IA, the active  of the 'capacitor
119 remains the base- low-pass filter circuit ALPF is made up of a  emitter
forward. bias voltage thereof, for 30  filter circuit composed of resistors
201 to  example, periods [err] and [err]. In the  95 204 and capacitors 205
to 208, and an  case of a. jamming signal of one shot, the base amplifier
circuit composed of transistors 209  voltage of the transistor 121 does not
to 213 and resistors 214 to 221. This active  become equal to or greater
than VBE, so that low-pass  filter  circuit ' has  a  cut-off  this
transistor does not attain the "on" state. 35  frequency high enough so as
not to affect  Owing to the connection of the transistors  100 the
composite signal. By way of example, the  121 to 124, a collector current
flows to the cut-off frequency selected is approximately  collector
electrode of the transistor 124 80 KHz.
during, for example, the periods [err] and The filter circuit ALPF is not
always  [err] as shown by thewaveform F in Fig. 40  required. Since,
however, the time when the  3.                                        105
gate transistor 136 turns "off" after the-   As previously stated, the
collector current detection of the jamming signal and the time  of the
transistor 124 and that of the when the detected FM signal appears at the
transistor 84 are supplied to the transistor 94 terminal 5 can be adjusted
owing - to the  of the current Miller circuit. Therefore, in 45   delay
characteristic of this filter circuit  the case where the jamming signals
have  110 ALPF, the leakage of the jamming signal to  appeared in a short
time as shown at [err], [err], the emitter electrode of the gate transistor
[err], [err] and [err] in the waveform A in Fig. 3, a 136 can be reduced by
the provision of the  signal for triggering the Schmitt trigger filter
circuit ALPF.                       circuit is not produced by the jamming
50     A  capacitor 138 'is connected to the  signals [err] and [err]. as
seen from the pointG  115 emitter electrode of the gate transistor 136  in
Fig. 3. through the terminal 6 as well as a resistor    The output of the
gate transistor 136 is 137. During the period of the "off" state of
supplied  to  transistors  139  and  140 the gate transistor 136, the
capacitor 138  connected  in' Darlington  configuration. 55   maintains as
FM  detection signal level  From the emitter electrode of the transistor
120 immediately before the establishment of the  140, it is supplied to a
stereo demodulation "off" state. As a result, the signal of the  circuit
144 through the terminal 7 and terminal 6 becomes devoid of the jamming
coupling capacitor 143. As explained above, signals as shown by the
waveform K in Fig. the period during which the jamming signals 60  3.
are cut is determined by the time constant  125 If, in case where the
jamming signals  of.the integration circuit INTl or those of appear in
succession in a short time, the  the integration circuits INTl and INT2.
This gate transistor 136 is turned  "off" in  period becomes substantially
one cycle of response to all the jamming signals, the  the pilot signal or
longer. Accordingly, 65  period of the detected FM  signal to be  when it
is intended to sample the pilot signal  130    5
1,561,555                                       5 from the output side of
the gate transistor  low-pass filter circuit 180, an amplifier 136, the
state in which absolutely no pilot  circuit 181 and a lamp driver circuit
182 so signal component exists continues for one  as to light up a stereo
indicating lamp 183. cycle or a longer period, and it is difficult to    In
Figs. IA and IB, resistors 60, 78, 104, 5   accurately perform the
reproduction of the  219, 135 and 141 within the IC are not  70 pilot
signal.                              directly relevant to the circuit
operation. In this invention, accordingly, the pilot  They prevent excess
currents from flowing signal is supplied from the output of. the  through
the transistors due to undesired active low-pass filter circuit ALPF to a
38  short-circuiting   of  the  corresponding 10   KHz-subcarrier generator
circuit 147 which  terminals 15, 8, 12, 5, 6 and 7 to the earth   75 



is made up of a phase locked loop. At this  point of the circuit, and
thereby prevent the time, the pilot signal includes the jamming
transistors from breaking down. signals, but there are almost no cases
where    This embodiment is of the system  in the  pilot signal component
is lacking  which, in order to reproduce the 38 KHz- 15   completely over
one cycle of the pilot signal  subcarrier, the detected  FM   signal is  80
or a longer period.                        directly supplied to the circuit
147 without The stereo  demodulation  circuit 144  the intervention of the
gate transistor 136. receives the 38 KHz-signal of the circuit  Therefore,
even in the period in which the 147, and supplies the left signal to a line
145  gate transistor is "off", the -subcarrier can 20   and the right
signal to a line 146.        be obtained on the basis of the pilot signal
85 By way of example, a semiconductor  included in the received broadcast
signal, so integrated  circuit of trade name "HA   that the subcarrier can
be reproduced even 1156W" (Hitachi Ltd.) can be used for the  in the
presence of substantial jamming circuits 144 and 147. Fig. 2 shows a block
signals, and so that a good subcarrier phase 25   diagram  of the circuit
"HA  1156W" and  characteristic can be attained.         .    90 additional
circuitry for carrying out the    In the system of this embodiment, the
present embodiment.                        phase locked loop circuit can be
replaced The signal from the coupling capacitor  with, for example, a
circuit in which a 19 143 in Fig. IB with the jamming signals  KHz-signal
is reproduced by a parallel 30  eliminated is supplied to a pre-amplifier
resonance circuit resonating with the 19  95 circuit 170 in Fig. 2 through
a terminal 157.  KHz-pilot signal, whereupon a 38 KHz- The pre-amplifier
circuit 170 has two output  signal is obtained from  the reproduced
terminals. One of them is connected to an  signal. The phase locked  loop
circuit, external terminal 158, which is made open.  however, is more
meritorious in that an 35  The other terminal is situated within the.
adjustment as in the parallel resonance  100 semiconductor integrated
circuit device,  circuit is unnecessary and in that signals and is
connected to a stereo demodulation  stable against disturbance such as
jamming circuit or decoder of the switching system   signals are generated
because it has a 178.                                      response
characteristic to the disturbance 40     A signal on a terminal 148
connected to  lower than that of the parallel resonance  105 the output end
of the active low-pass filter  circuit. circuit in Fig. IA  is supplied
through a    This invention is not restricted to the coupling capacitor 149
to an amplifier  circuit arrangement of the embodiment. By circuit which is
composed of resistors 150   way  of  example,  although  in  the 45  to 152
and 154 and a transistor 153. An  embodiment the signal from the terminal 5
110 output from this amplifier circuit is supplied  is supplied to the
circuit 147 for reproducing to an input terminal 166 through a coupling
the subcarrier, it is also possible to supply a capacitor 155. From the
input terminal 166,  signal to the circuit 147 through another it is
supplied to a phase locked loop which is  low-pass filter circuit which
receives the 50  composed of a phase comparator circuit  signal from the
terminal 3. Although, in this  115 171, a low-pass filter circuit 172, an
case, the  number of circuit elements amplifier circuit 173, a
voltage-controlled  increase to some extent, it is easier to adjust
oscillator  circuit  174  and  frequency  a phase shift ascribable to the
low-pass filter demultiplier circuits 176 and 177. A 38 KHz-  circuit to be
added anew to the phase shift 55  switching signal'synchronized with the 19
of the signal caused by the delay time which  120 KHz-pilot signal is
obtained  from  the  has been obtained by the active low-pass frequency
demultiplier circuit 176, and is  filter circuit in order to eliminate the
supplied to the decoder 178. The terminal  jamming signals with the gate
transistor 136. 166 is also connected to another phase  That is, a
subcarrier of good phase is 60  comparator  circuit  179. The  phase
obtainable. An amplifier circuit indicated at 125 comparator circuit 179
compares the phases  149 to 155 in Fig. 2, can be dispensed with in of the
pilot signal at the terminal 166 and the  a case where the level of the
detected FM 19  KHz-signal  from   the  frequency  signal is high or in a
case where the signal demultiplier circuit 178. In the case of the  level
required in the phase locked loop is 65   stereo broadcast reception, it
controls a  low.                                      130  



6                                        1,561,555
6 In order to limit the noise level in the    2. An FM noise suppressor
according to  20 signal to be impressed on the terminal 166, a  claim   I,
wherein  said  subcarrier limiter circuit can be incorporated in a line
regeneration means is constructed in the extending between the- terminal 5
and the  form of a phase locked loop. 5   terminal 166.
3. An FM noise suppressor according to claim  1, wherein the output signal
of said  25 WHAT WE CLAIM  IS:-                     detection means is
supplied to said gate 1. An FM  noise suppressor comprising  means through
a circuit which prohibits detection means which receives a detected  quick
repeated operations of said gate FM  signal and which detects a jamming
means. 10  signal in the detected signal, gate means    4. An FM  noise
suppressor constructed   30 which receives the detected FM signal and  and
arranged to operate substantially as the gating of which is controlled by
said  herein described with reference to and as detection   means,  and
subcarrier  illustrated in the accompanying drawings. regeneration  means
which receives the 15  detected FM signal without intervention of
MEWBURN ELLIS & CO., said gate means and which generates a
Chartered Patent Agents, subcarrier signal for FM  stereo signal
70/72, Chancery Lane, decording in synchronism with a pilot signal
London, WC2. in the detected signal.                          Agents for
the Applicants. Printed for Her Majestys Stationery Office. by the Courier
Press, Leamington Spa. 1980 Published by The Patent Office, 25 Southampton
Buildings. London, WC2A I AY, from which copies may be obtained.    6
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