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(54) SUPPRESSING  INTERFERENCE IN FM RADIO
RECEIVERS         (71)   We  PHILIPS  ELECTRONIC  AND           It is to be
noted that it is, for example,     ASSOCIATED INDUSTRIES LIMITED, of Abacus
alternatively possible to use an interference     House, 33, Gutter Lane,
London, E.C.2, a  detector which comprises one or more dif-  50     British
Company, do here declare the inven-  ferentiating networks and to which the
output  tion, for which we pray that a patent may  signal from the FM
signal detector is applied.     be granted to us, and the method by which
In the output signal from the signal detector     it is to be performed, to
be particularly de-  the interreference pulses are distinguished from
scribed in and by the following statement: -   the desired signal in that
their edges are  55        THE INVENTION relates to a circuit  usually
considerably steeper than the edges 10  arrangement for the suppression of
interfer-  of the signal. The differentiating networks     ence in an FM
radio receiver, which circuit  pass the steep edges of the interference
pulses     arrangement includes an FM  signal detector  unhampered while
the less steep signal edges 



and an interference detector, the output from   are considerably
attenuated. In this manner  60     the signal detector being applied
through a  the interference is selected from the signal. 15  gating circuit
to a storage capacitor, the out-    It has been found that despite the use
of     put from the interference detector controlling  such a circuit
arrangement considerable inter-     a ulse shaper whose output pulses block
the  ference remains as soon as a signal is received     gating circuit
during the occurrence of an  in which a 19 kHz pilot signal for the recep-
65     interference pulse, an interference-free signal  tion of stereo
broadcasts is co-transmitted. 20  being derived from the storage capacitor.
This interference  occurs when using  the        Such a circuit arrangement
is known from  above-mentioned  circuit arrangement in  a     an article in
the magazine Alta Frequenza,  mono receiver or in a stereo receiver
switched     vol. XXXVI, No. 8, August 1967 pages 726    for mono
reception. In adition considerably  70     731. This article describes an
FM  receiver  greater interference occurs in the caseof stereo 25  in which
an interference detector consisting of  reception of the transmitted
signal.     an AM detector is connected to the inter-    It is an oject of
the present invention to     mediate frequency channel of the receiver, an
obviate the above drawback.     interference pulse in the received signal
caus-    The, present invention provides a circuit  75 



ing both an amplitude variation and a phase  arrangement for the
suppression of interfer- 30  variation of the i.f. signal. The phase varia-
ence in an FM  radio receiver, said circuit     tion gives rise to a
clearly noticeable inter-  arrangement comprising an FM  signal de-
ference in the output signal from the FM   tector and an interference
detector, the output     signal detector whilst the amplitude varia-  from
said  signal  detector being  applied  80     tion of the intermediate
frequency signal is de-  through a gating circuit to a storage capa- 35
tected in the interference detector and this  citor, the  output from said
interference     detected signal triggers a monostable multi-  detector
controlling a pulse shaper whose out-     vibrator operating as a pulse
shaper whose  put pulses block said gatiing circuit during     output pulse
blocks a gating circuit for a  the occurrence  of an  interference  pulse
85     short period. This prevents the interference  during which
occurrence an interference-ree 40 originating from the signal detector from
signal is derived from  said storage capacitor,     reaching an AF
amplifier. Due, to the storage  wherein  in  order  to  obtain
substantially     capacitor present behind the gating circuit it
interference-free reception during the trans-     is achievedthat not the
interference, but the  mission of a stereophonic signal which in-  90
voltage present across the storage capacitor  cludes a pilot tone, a
parallel resonant circuit 



45  and corresponding to the signal which was  tuned to said pilot tone is
arranged in series     present just before the ccurrenct of the  with said
storage capacitor.     interferenice is applied to the AF amplifier.  In
order that the invention may be readily     [Price 25p]         2
1,279,756                                            2      carried into
effect, embodiments thereof will  that the intereference pulses appear at
the     now be described in detail by way of example  output of the signal
detector 3 with suffi- 



with reference to the accompanying diagram-  ciently steep edges.     matic
drawings, in which:                        A parallel capacitor 30 included
between 5     Figure 1 shows a first embodiment of a  the two
differentiating networks prevents noise  70     circuit arrangement
according to the inven-  of very high frequency (100-200 kHz) which
tion,                                         hardly interferes with the
reception of the        Figure 2 shows a modified detail of the  desired
signal from  being detected as an     circuit arrangement of Figure 1, and
interference voltage. 10    Figure 3 shows a second embodiment of a    The
interference pulses thus obtained are  75     circuit arrangement also
according to the  applied through a resistor 31 and two capa-
invention.                                    citor 32 and 33 to the base
electrode of an        Figure 1 shows a tuning unit 1, an inter-  amplifier
transistor  34  including  a base     mediate frequency amplifier 2, and an
FM   resistor 35 and a collector resistor 36. The 15  signal detector 3 of
a receiver for frequency-  interference pulses amplified thereby control
80      modulated audio signals. These components  the base electrode of a
phase-splitting tran-      may be of conventional construction. The AF
sistor 38 through a coupling capacitor 37.      audio signal from  the
detector 3 is applied  The base bias of this transistor is provided 



through a coupling capacitor 4 to the base  by resistors 39 and 40 provided
across the 20  electrode of a transistor 5 arranged as an  supply while
this stage furthermore includes  85      emitter follower with an emitter
resistor 6.  an emitter resistor 41 and a collector resistor      The base
bias for this transistors is provided  42.      by two resistors 7 and 8
provided across a    The output voltages of the phase splitter,      supply
source. The signal across the resistor  which relative to each other are in
phase 25  6 is supplied through a resistor 9, a delay  opposition, are
applied through capacitors 43  90      network which comprises inductors 10
and 11,  and 44 to two oppositely located annular      capacitors 12, 13
and 14 and a terminating  points of a full-wave rectifier comprising four
resistor  15  and  subsequently  through  a  diodes 45 to 48. The two other
annular      coupling capacitor 16 to the base electrode  points of this
rectifier are connected  to 30  of a second transistor 17 likewise arranged
ground through resistors 49 and 50. The phase  95      as an emitter
follower. Resistors 18 and 19  solitter and the rectifier are incorporated
in      provided across the supply serve for the base  the circuit
arrangement because  the  dif-      bias of this transistor and a resistor
20  ferentiated interference pulses present therein      arranged in the
emitter, line serves as an out-  may commence both with a positive or a 



35  put resistor for the audio signal.             negative portion and
because it is important 100        The signal is subsequently applied to a
that the interference is detected as soon as      storage capacitor 22
through a MOS-field  possible. In the case of a positive or a nega-
effect transistor 21 which is normally in a  tive interference pulse, a
positive pulse occurs      conducting state. The signal from this capa-
across the resistor 50 which pulse causes a 40  citor is subsequently
amplified with the aid  normally cut-off transistor 51 to conduct if 105
of at second MOS-field effect transistor 23  its amplitude is large enough
to exceed the      to which a source electrode resistor 24 and a
base-emitter junction voltage (0.6 volt) of this      drain electrode
resistor 25 are connected. The  silicon transistor.      amplified signal
across the drain electrode    Furthermore the circuit arrangement in- 45
resistor 25 is passed on through a coupling  cludes a monostable
multivibrator including a  110      capacitor 26 to an AF audio amplifier
not  pnp-transistor 52 and an npn-transistor 53.      further shown.
A capacitor 54 and a resistor 55 connected        In order to detect the
interference from the  in parallel therewith are arranged in the col-
signal, the collector line of transistor 5 in-  lector line of transistor
51 and in the emitter 50  cornorates an inductor 27 which together  line of
transistor 52. The collector electrode 115 



with the highly resistive output impedance of  of transistor 52  is
connected  to  ground     the transistor 5 constitutes a first
differentiat-  through a collector resistor 56 and to the base     ing
network. The signal thus differentiated is  electrode of transistor 53. The
collector elec-     again differentiated in a second differentiating  trode
of transistor 53 is connected to the 55  network comprising a capacitor 28
and a  supply voltage through a collector resistor 57, 120      resistor
29. Due to the fact that the inter-  and to the base electrode of
transistor 52      ference pulses are, considerably steeper than  through a
variable potential divider 58-59.      the edges of the desired signal,
voltage peaks  The collector voltage of transistor 53 controls      caused
by the interference only occur across  a transistor 60 whose emitter line
includes a 60  the resistor 29 while the desired signal does resistor 61
and whose collector line includes 125      not produce any noticeable
voltage across this  a resistor 62. Negative switching pulses, which
resistor. It is to be noted that it is of essential  occur at the collector
electrode of transistor      importance for the operation of the circuit
60, are applied through a resistor 63 to the      arrangement that the
bandwidth of the re-  gate electrode of the field effect transistor 21. 65
ceiver units 1, 2 and 3 is sufficiently large so  Positive switching pulses
from  the emitter 130  



1,279,756                                            3     electrode of
transistor 60 are are applied through   stant has no influence on the
action of the                         a capacitor 63a of low value to the
multivibrator, the gate transistor may  be          elecrode of the effect
transistor 21. This  rendered conducting just at the instant when
capacitor`63a serves to compensate the nega-  the second interference has a
large value.     5  tive switching pulses which occur at the drain    The
positive going output pulses from tran-     electrode through the
inter-electrode capaci-   sistor 53 are amplified in transistor 60 and
ance between gate and drain electrode of tran-  converted into
negativegoing pulse which 



sistor 21. Sometimes it may even be advan-  temporarily cut field effect
transistor 21     tageous to compensate the capacitance   serving as a gate
transistor through resistor 10  between gate input electrodes in a similar
63. Thus as soon as an interference pulse  75     manner.
appears in the audio signal which occurs across       In their normal
condition  transistors .52   resistor 20, the field effect transistor 21 is
and 53 are conductinig and transistor 51 is  cut off so that the
interference  pulse is pre-     cut off. The emitter current of transistor
52  vented from appearing at the output. The time 15  produces a gievn
voltage across resistor 55,  constant of the monostable multivibrator and
80     which voltage is also present across capacitor hence the duration of
the switching pulses     54. Therefore this, capacitor, is charged to a
which  cut off field  effect tranisistor 21. is     given value.
chosen to be such (for example, 30 [err]sec)     As soon as an inference
pulse is received,  that the entire  intereference pulse occurring in 20
transistor 51  is rendered conducting for a  the audio signal is stopped.
The delay network  85     short period. This results in capacitor 54 being
(2 to. 3 [err] sec) incorporated between tran-     further charged rapidly
in the negative direc-  sistors 5 and 17 ensures that the field effect
tion while the attendant voltage drop on the   transistor is cut - off
before the interference 



emitter electrode of transistor 52 reduces the   pulse Appears across
resistor  20. 25  current  through   this transistor. Series-
As soon as field effect transistor 21 is cut  90     arranged with
capacitor 54 is a resistor 64   off, the voltage at the gate electrode of
field     which on the one hand prevents the charge   effect transistor 23
is determined by the charge     current through transistor 51 from becoming
of storage capacitor 22.  This charge originates     too large and on the
other hand ensures a  from and corresponds to the level of the non- 30
rapid  voltage drop on the emitter electrode of  interfered audio signaln
which was present  95    transistor 52. The reduced current through
across the storage capacitor just before the    transistor  52  in  turn
causes the  cur-rent  occurrence of the interference pulse. Con-    through
transistor 53 to be reduced. The re-  sequently, it is achieved with the
aid of the    sultant voltage increas at the collector elec-  described
circuit arrangement that during the 35  trode of transistor 53 further cuts
off tran-   occurrence of an interference pulse the signal 100     sistor
52 through potential divider 58-59.   level is maintained constant at the
value which       Consequently, in the resultant situation the   the signal
had just before the. occurrence of     transistors  52 and 53 are cut off,
whereas  the interference pulse.     meanwhile transistor 51 has become
non-con-    It is found to be advantageous to main 



40  ducting  again, for this  transistor  is only  tain the signal level
constant at a value which 105     rendered conducting by the very narrow
pulses  is equal to the mean signal level over a cer-            which are
derived from the edges of the inter-  tain period (for example; 10 [err]
sec) before            ference pulses. During this situation capacitor
interference. This may be achieved in a simple     54 is discharged across
resistor 55. After a  manner by including a resistor in series with   45
cetain period, the time constant of the mono-  the storage capacitor or
between the drain  110     stable multivibrator, the voltage at the emitter
electrode of transistor 21 and the storage capa-     electrode of
transistor 52 has increased  as  citor (compares resistor 69 in the
detailed cir-     a result of this discharge to such an extent  cuit
diagram of Figure 2). This resistor has     that this transistor and due to
the cumulative  the following effects. 50  action, also transistor 53 are
rendered con-   1.  The resisto  69 together with the storage  115
ducting -again. It is to be  note that the   capacitor 22 cause a delay  of
the signal     described monostable multivibrator is of a  relative to the
switching pulses at the gate     special kind.  In fact, when during the
dis-  electrode of transistor 21.  This delay is not     charge of
capacitor 54 the next pulse renders  accompanied by an extension the inter-
55  transistor 5 1 conducting again, capacitor 54 is  ference pulses which
would be the case when   120 



recharge so that the period of the multi-  using an   RC-network before the
gate     vibrator during its operating condition is auto-  transistor.
matically extended. The monostable multi-  2.  The integrating action of
resistor 69 and          vibrator thus returns to its rest condition only
storage capacitor 22 avoids the occurance of 60 after a period, which is
equal to the time  RF noise or interference across the storage  125
constant, has elapsed after the last occurring   capacitor and hence
prevents the level of the     pulse at the base eletrode of transistor 51.
storage capacitor voltage from  being retained     When using a
conventional monostable multi-  at an acidental noise or interference peak
vibrator in which a second pulse following a  at the commencement of an
interference 65 first pulse within the period of the time con-  3.  The
resistor 69  reduces the switching  130       
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4      pulses which occur across the storage capacitor  the 19. kHz pilot
tone present in this signal     through the parasitic capacitances of the
gate  may subsequently be filtered out. However,     transistor. This
simplifies the problem of com-  it is alternatively possible to apply the
volt-     pensaton for these pulses.                    age across the
circuit 65 directly to the stereo 5     It has been found that a
considerably in-  decoder 70  (compare the  detailed circuit  70
creased  noise level occurs in the circuit  diagram of Figure 2) so that a
19 kHz filter     arrangement described so far when a stereo  may be
economized in the stereo decoder.     signal is received. This is
principally caused    When a stereo signal is received the output     by
the 19 kHz pilot tone present in this signal  signal of detector 3 includes
a difference 10  and serving for the demodulation of the stereo  signal
component modulated on a suppressed  75     difference signal in a stereo
receiver. The  carrier of 38 kHz. In the case of a mono     reason for the
increased noise level is that  receiver this 38 kHz component may be sup- 



during interference the voltage across storage  pressed by incorporating,
for example, as is     capacitor 22 is equal to the audio signal which
shown in Figure. 1, a circuit 66 tuned to 38 15  is present just before
interference, increased  kHz in the emitter line of transistor 5. This  80
or decreased by the instantaneous value of the  circuit then provides a
feedback for this cor-     pilot tone likewise being present just before
ponent. In the case of a stereo receiver (see     interference. During
interference the audio  the detailed circuit diagram  of Figure 2) a
signal is therefore not retained at the correct  circuit 68 tuned to 38 kHz
is preferably in- 20  value but at a value which deviates therefrom, cluded
in series with storage capacitor 22 and  85     which deviation is
dependent on the phase of  in series with the 19 kHz circuit 65 so that
the pilot signal at the commencement of an  the 38 kHz component of the
signal is also     interference pulse. When a stereo signal which  passed
on  uninterfered  by  switching  of     is handled by the circuit
arrangement de-  transistor 21. 25  scribed is also utilized for stereo
reproduction    It is to be noted that in the case of a mono  90     it is
additionally important that the 19 kHz  receiver it is not possible to
completely sup-     pilot signal is obtained free from phase errors,  press
the 19 kHz pilot tone before the gate     because the phase of the pilot
signal is of  transistor 21, for example, with the aid of a 



essential importance for the detection of the  19 kHz circuit in the
emitter line of tran- 30  stereo  difference  signal. The  interference
sistor 5. In fact such a circuit would widen the  95     pulses in the
received signal cause phase errors  interference pulses too much so that
the     in the pilot signal so that it is not possible to  switching pulses
from the monostable multi-     derive the pilot signal before the gating
cir-  vibrator would have to be widened corres-     cuit 21. On the other
hand the fact that the  pondingly. Then, however, an unnecessarily 35
voltage across storage capacitor 22 in the cir-  large portion of the
desired signal would be  100     cuit arrangement described so far is
retained  suppressed.     constant for some time during interference    It
has been found that good quality inter-     also produces a phase error in
the pilot signal  ference-free sound reproduction may be ob-     when this
is recovered from the signal across  tained with the aid of the circuit
arrange- 40  the storage capacitor. Consequently, a con-  ment described so
far, even in those cases 105      siderably increased noise level occurs in
case  where so many interference pulses occur that      of stereo
reproduction.                       the gate transistor 21 is cut off over
approxi-        The above-mentioned drawbacks are sub-  mately 50%  of the
time. If the number of      stantially avoided when a parallel resonant
interference pulses is still further increased, 



45  circuit 65 tuned to the 19 kHz pilot signal  for example, because the
received signal in- 110      is arranged in series with the storage
capacitor  tensity reduces (fading) it may occur that      22. This circuit
oscillates at 19 kHz with the  the gate transistor 21 is substantially con-
correct phase and amplitude as is determined  tinuously cut off and a
signal is only occa-      by the pilot tone applied through the con-
sionally passed so that a highly distorted sig- 50  ducting transistor 21,
and consequently only  nal is produced. This drawback may be obvi- 115
the remaining portion of the audio signal is  ated by ensuring that only a
proportion of the      present across capacitor 22. As soon as tran-
interference pulses, preferably the  strongest      sistor 21 is cut off
due to an interference  interference pulses, can switch the monostable
pulse, the voltage across storage capacitor 22  multivibrator 52-53  and
this in  such a 55  is retained on the one hand and the circuit  manner
that the gate transistor 21 is never cut 120      65 continues to oscillate
at substantially the  off for more than a given proportion of the      same
amplitude and phase on the other hand.  time, for example, half of the
time.      The signal at the gate electrode of transistor   In order to
achieve this, the circuit arrange-      23 and hence the output signal
therefore con-  ment of Figure 1 includes an integrating net-  60  tains an
audio component which is unin-  work connected to the emitter resistor 61
of 125 



fluenced by the pilot tone and a pilot tone  transistor 60, which network
consists of a      which is free from phase interferences.       resistor
71 and a capacitor 72. The direct        It is to be noted that in the case
of a  voltage across this capacitor is a measure      stereo receiver the
output voltage of resistor  of the number of switching pulses provided by
65  25 may be applied to a stereo decoder where  the monostable
multivibrator as well as of the  130                         mean duration
of these pulses. The direct     AF  components originating  from  AF-AM
voltage across the capaitor 72 is therefore  modulation of the IF signal,
and subsequently 



a measure of the proportion of the out-off time  through a 10.7 MHz
parallel circuit 81 for the                of gate transistor 21. This
direct voltage is  suppression of any remaing IF carrier. The
applied to two series-arranged diodes 73 and  collector electrode of
transistor 82 is connected  7                74 whose junction is connected
to the junc-  to earth and the emitter electrode is con-
tion of capacitor 32 and 33. If few inter-  nected to the base electrode of
transistor 51                ference pulses occur, the voltage across capa-
and to the supply voltage through a resistor citor 72 is low. The diodes 73
and 74 then   83. The emitter electrode of transistor 51 is            10
have a comparatively high internal resistance  connected to a potentiometer
84 which serves  75                and all interference pulses are passed
un-  for adjusting the threshold value of this tran-
hampered through capacitors 32 and 33. How-  sistor. The remaining circuit
of the mono-                ever, as more interference pulses occur, the
stable multivibrator includingtransistors 52                voltage across
capacitor 72 increases and hence  and 53 and capacitor 54 is the same as
that           15  the internal resistance of the diodes 73 and  of Figure
1  and is therefore  not further  80                74  decreases. The
interference  pulses are  referred to. When a positive interference pulse
therefore attenuated so that only the stronger  appears at the base
electrode of transistor 82,                interference pulses cause  the
monostable    the current through this transistor is reduced 



multivibrator to be changed over.             so that the base voltage of
transistor 51 in-           20    Instead of changing the amplitudes of the
creases. When this increase is large enough to  85             interference
pulses, an alternative possibility   exceed the threshold voltage adjusted
with the               is to have the direct voltage across capacitor  aid
of potentiometer 84, transistor 51 starts               72 shift the
threshold voltage which must be  to conduct. In a corresponding manner as
exceeded by the interference pulses so as to  descried with reference to
Figure 1, the capa-           25  start the monostable multivibrator which
may  citor 54 is charged and the monostable multi-  90               be
realized, for example, by  including  a  vibrator condition is changed
over.               resistor 75 in the emitter line of transistor   The
signal from the FM detector 3 is               51 and by appling the direct
voltage of the   applied through a couping capacitor 85 to
capacitor 72 to the emitter electrode of this  the base electrode of a
transistor 86 arranged          30  transistor.
as an emitter follower and inclduing a base  95                 If desired,
both the control of the ampli-  potential divider of resistors 87--88 and
an               tude of the interference pulses and the control  emitter
resistor 89. The output signal from               of the threshold voltage
may be given a  this emitter follower is subsequently applied
delayed character, so that the control becomes  to the collector electrode
of a binolar tran- 



35     active only at a given value of the direct  sistor 90 operating as a
gate transistor. The              voltage across capacitor 72. In case of
com-  base electrode of this transistor is connected
paratively small  numbers of  interference  to  the supply voltage through
the series              pulses, the interference suppression is then
arrangement of two resistors 91 and 92. The              active for all
pulses. Such a delayed control  emitter electrode of a transistor 93 is
con-  40    may be carried into effect, for example collector electrode of
transistor 105              including a zener diode 75a or some series-  90
and the collector electrode, is connected to              arranged diodes
or any other known delay  the junction of resistors 91 and 92. The
element in the line originating from capacitor  base electrode of
transistors 93 is connected              72.
both to the supply voltage through a resistor          45   Figure 3 shows
a further embodiment of the  94 and to the collector electrode of
transistor 110              invention.  In this embodiment the fact is  53
through a resistor 95.              utilized that an interference pulse
becomes     The output signal from  gate transistor 90
manifest in the received signal both, in the  is applied to the series
arrangement of 'the              shape of an interferance in phase and in
the  resistor 69, the storage capacitor 22 and the         50  shape of an
interference in ampliude. The   19 kHz circuit 65 in a corresponding manner
115 



phase interference is detected by the FM de-  as dectibed with reference to
Figures 1 and              tector and produces the unwanted interference
2. The signal across storage capacitor 22 and              in the signal to
be reproduced. The ampli-  circuit 65 is subsequently applied through a
tude interference is used to detect the occur-  coupling capacitor 96 to
the base electrode of        55  rence of the interference pulse. To this
end  an emitter follower transistor 97 including  120          the IF
signal is applid to an amplitude de-  base resitsor 98 and emitter resistor
99. The              tector comprising a diode 76, a resistor 77 and output
signal is derived from the emitter elec-         a capacitor 78. The
IF-signal should of course  trode of transistor 97 by means of a capacitor
be derived from  a suitable position in the   100. In the absence of
interference pulses         60  IF amplifier 2 where the amplitude of this
the collector voltage of transistor 53 is low, 125              signal is
not yet notably limited.            so that transistor 93 is cut off. In
that case              The detected interference pulses are applied   a
base current flows to transistor 90 through         to the base electrode
of a pnp-transistor 82  resistors 92 and 91 so that a low resistive
through a coupling capacitor 79, a parallel-  connection exists between
collector and emitter         65  arranged inductor 80 which serves to
suppress  electrodes of this transistor through which  130  



6
6      connection the signal is passed on to storage  stereophonic signal
which includes a pilot tone,     capacitor 22 and circuit 65. When an
inter-  a parallel resonant circuit tuned to said pilot     ference pulse
occurs, which causes the mono-  tone is arranged in series with said
storage     stable multivibrator 52-53 to change its state,  capacitor. 5
the voltage at the base electrode of transistor   2. A  circuit arrangement
as claimed in     93 increases so that this transistor is bottomed.  Claim
1, in which in order to obtain sub-     Then no base current can flow in
transistor 90  stantially  interference-free  reception  of a     and a
very high impedance exists between its  stereophonic signal which includes
a signal 60 



collector and emitter electrodes so that the  component modulated on a
subcarrier which 10  interference pulse is prevented from reaching  may be
suppressed, a second parallel resonant     storage capacitor 22 and circuit
65. The signal circuit tuned to said subcarrier is arranged in     level at
the output is then only determined by  series with the storage capacitor
and the first     the voltage of the storage capacitor and the  mentioned
parallel resonant circuit tuned to  65     oscillation of the 19 kHz
circuit 65.      said pilot signal. 15    As has been described the signal
is applied    3. A  circuit arrangement as claimed in     to the collector
electrode of transistor 90  Claim 1 or 2, in which a resistor is arranged
and is derived from its emitter electrode. It  in series with the storage
capacitor and the     has been found that a much smaller portion  parallel
resonant circuit tuned to said pilot 70     of the switching pulses present
through tran-  signal. 20  sistor 93 on the base electrode of transistor
4. A  circuit arrangement as claimed in     90 reaches the storage
capacitor 22 than when  Claim 3, in which said resistor together with
collector and emitter electrodes would have  said storage capacitor
constitutes an RC net-     been interchanged.
work having a time constant of approximately  75        In the circuit
arrangement of Figure 3 it is  10 [err]sec. 



25  always necessary to use a delay network (com-    5. A circuit
arrangement as claimed in     pare Figure 1) because the IF amplifier 2 and
Claim  1, 2, 3 or 4, in which the output     the detector 3 already bring
about a sufficient from said signal detector is applied to the     delay of
their own accord.                    series arrangement of said storage
capacitor  80        A capacitor 101 of low value is arranged  and said
first mentioned parallel resonant cir- 30  across resistor 89. This
capacitor serves to  cuit tuned to said pilot signal through said
somewhat smooth the switching pulses which  gating circuit which is
constituted by a bipolar     reach the collector electrode of transistor
90. transistor, the output from said signal detector     Furthermore, this
capacitor produces some  being applied to the collector electrode of said
85     delay of the signal and higher signal fre-  bipolar transistor
whilst said series arrange- 35  quencies, for example, the 38 kHz
difference  ment is connected to the emitter electrode of     component of
a stereo signal in the mono  said bipolar transistor.     receiver are
attenuated by this capacitor.   6. A  circuit arrangement as claimed in
Claim 1, 2, 3 or 4 in which said gating cir-  90        WHAT WE CLAIM  IS:
-                        cuit comprises a field effect transistor.
1. A circuit arrangement for the suppression    7. A circuit arrangement as
claimed in any 



40  of interference in an FM  radio receiver, said  preceding Claim, in
which said pulse shaper     circuit arrangement comprising an FM  signal
comprises a monostable multivibrator circuit.     detector and an
interference detector, the out-    8. A circuit arrangement for suppressing
95     put from  said signal detector being applied  interference in an FM
radio receiver, sub-     through a gating circuit to a storage capa-
stantially as herein described with reference 45  citor, the output from
said interference de-  to the accompanying drawings.     tector controlling
a pulse shaper whose output     pulses block said gating circuit during the
C. A. CLARK,     occurrence of an interference pulse during
Chartered Patent Agent,     which occurrence an interference-free signal is
Century House, 50  derived from said storage capacitor, wherein
Shaftesbury Avenue,     in order to obtain substantially interference-
London, W.C.2.     free reception during the transmission of a
Agent for the Applicants.          Printed for Her Majesty's Stationery
Office, by the Courier Press Leamington Spa, 1972.          Published by
The Patent Office, 25 Southampton Buildings, London, WG2A lAY, from
which copies may be obtained. 
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6      connection the sigia is passed on to storage  stereophonic signal
which includes a pilot tone,     capacitor 22 and circuit 65. When an
inter-  a parallel resonant circuit tuned to said pilot     ference pulse
occurs, which causes the mono-  tone is arranged in series with said
storage 



stable multivibrator 52-53 to change its state,  capacitor. 5   the voltage
at the base electrode of transistor    2. A  circuit arrangement as claimed
in     93 increases so that this transistor is bottomed.  Claim  1, in
which in order to obtain sub-     Then no base current can flow in
transistor 90  stantially  interference-free  reception  of a     and a
very high impedance exists between its  stereophonic signal which includes
a signal  60     collector and emitter electrodes so that the  component
modulated on a subcarrier which 10  interference pulse is prevented from
reaching  may be suppressed, a second parallel resonant     storage
capacitor 22 and circuit 65. The signal  circuit tuned to said subcarrier
is arranged in     level at the output is then only determined by  series
with, the storage capacitor and the first     the voltage of the storage
capacitor and the  mentioned parallel resonant circuit tuned to  65
oscillation of the 19 kHz circuit 65.          said pilot signal. 15    As
has been described the signal is applied    3. A. circuit arrangement as
claimed in     to the collector electrode of transistor 90  Claim 1 or 2,
in which a resistor is arranged     and is derived from  its emitter
electrode. It  in series with the storage capacitor and the     has been
found that a much smaller portion  parallel resonant circuit tuned to said
pilot  70     of the switching pulses present through tran-  signal. 



20  sistor 93 on the base electrode of transistor    4. A  circuit
arrangement as claimed in     90 reaches the storage capacitor 22 than when
Claim 3, in which said resistor together with     collector and emitter
electrodes would have  said storage capacitor constitutes an RC net-
been interchanged.                             work having a time constant
of approximately  75        In the circuit arrangement of Figure 3 it is
10 [err]sec. 25  always necessary to use a delay network (com-    5. A
circuit arrangement as claimed in     pare Figure 1) because the IF
amplifier 2 and  Claim  1, 2, 3 or 4, in which the output     the detector
3 already bring about a sufficient  from  said signal detector is applied
to the     delay of their own accord.                     series
arrangement of said storage capacitor  80        A capacitor 101 of low
value is arranged  and said first mentioned parallel resonant cir- 30
across resistor 89. This capacitor serves to  cuit tuned to said pilot
signal through said     somewhat smooth the switching pulses which  gating
circuit which is constituted by a bipolar     reach the collector electrode
of transistor 90.  transistor, the output from said signal detector
Furthermore, this capacitor produces some  being applied to the collector
electrode of said  85     delay of the signal and higher signal fre-
bipolar transistor whilst said series arrange- 35  quencies, for example,
the 38 kHz difference  ment is connected to the emitter electrode of 



component of a stereo signal in the mono  said bipolar transistor.
receiver are attenuated by this capacitor.       6. A. circuit arrangement
as claimed in                                                     Claim 1,
2, 3 or 4 in which said gating cir-  90        WHAT WE CLAIM  IS:-
cuit comprises a field effect transistor.        1. A circuit arrangement
for the suppression  7. A circuit arrangement as claimed in any 40  of
interference in an FM  radio receiver, said  preceding Claim, in which said
pulse shaper      circuit arrangement comprising an FM  signal  comprises a
monostable multivibrator circuit.      detector and an interference
detector, the out-    8. A  circuit arrangement for suppressing  95
put from  said signal detector being applied  interference in an FM  radio
receiver, sub-      through a gating circuit to a storage capa-  stantially
as herein described with reference 45  citor, the output from  said
interference de-  to the accompanying drawings.      tector controlling a
pulse shaper whose output      pulses block said gating circuit during the
C. A. CLARK,      occurrence of an interference pulse during
Chartered Patent Agent,      which occurrence an interference-free signal
is              Century House, 50  derived from  said storage capacitor,
wherein               Shaftesbury Avenue, 
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