it ds-to. be. performed; ;
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we - PHILIPS ELECTRONIC AND
Assocm'mn NDUSTRIES LIMITED, of Abacus
ouse, . 33, ‘Gutter. Lane; London, ECz2 a

.. Bridsh Company, d :ereby ‘déclare the inven-
tion, for which we pray that a patent may

be granted 10 us;.and

the: method by which
¢ particularly de-

-~ : scribed in and by thé following statement: —
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’I'HE INVENTION .rélates 10 a circuit

,arrangement for .the suppression of interfer-
“ence in an EM, radio: receéiver, which circuit

arrangement jnclides. ani, FM signal detector
"'ector the output from

érage capacxtor _
- known from
e Alta Frequenza,
’1967 pages 726—

731 This. arncle desc:
in. which an. interfere
an AM detector is

variation of :th

. the. a;tnphtusde varia-

pulse shaper whose
ating circuit for a
i Thxs prevents the interference
) he . sxgnal{ detector from
ue to the storage

: ehind the gating circuit it
is, ;achieved hat not__tl‘e tﬁntenference, but the
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23 (22) Filed 22 Oct. 1970
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It is to “be not' 1t" is, »for example,
alternatively possmble se an 1ntenference
detector which comiprises .one or more dif-
ferentiating networks and to ‘which-the output
signal from the F, signa} detector.is applied.
In the output signal’from the signal detector
the intereference puls' e distinguished from
the desired signal in ‘that their edges are
usnally considerably ‘steeper than the edges
of the signal. The  differéntiating networks
pass the steep edges of the interference pulses
unhampered while the. léss steep -signal edges
are considerably attenuated.. In this ‘manner
the interference is selected. from the signal.

It has been found that despite the use of
such a circuit arrangement cons1derable inter-
ferénce remains as soon as 4 ‘signal is received
in which a 19 kHz. pilot'sigiial for the. recep-
tion of stereo broadcasts co-transmitted.
This - interference . occurs  when using  the
above-mentioned cmcumt amangement in a
moig receiver or in. a stereo receiver switched
for mono reception.. In. addlnon considerably
greater interference. oocurs'i the case of stereo
reception of the transmitt ;t_-sngnal :

It is an oject of-:the’present mventlon to
obviate the above drawback. ..

The, present. invention™ prowdes a c1rcu.1t
arrangement  for- the; suppression of interfer-
ence in an FM radio- Teceiver, said circuit
arrangement comptising -an. FM signal de-
tector and an interference detector, the output
from said  signal’:detector: being -applied
through a gating circuit ‘to’a ‘storage capa-
citor, the output ‘from: said  interference
detcctor controlling.a pulse: .;a'per whose. out-
put. pulsés block. said gating circuit; during
the. occurrence of an: inferference  pulse
dunng which occurten interference-free
signal is demved from said: storage: capacitor,
wherein in order ‘to - obtain  substantially
interference-frée reception -during the trans-
mission of a stereophonic: ‘signal | ‘which in-
cludes a pxlot tone;.a parallel resonant circuit
tuned to said pilot;tone is"arranged in series
with said storage capacitor.. . -

In order that the "inventlon may be readily
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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- j.z
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 wery 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 volfage. _

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 detecior 3 is applied The base bias of this transistor is provided
through & 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 o 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 electrods 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 tramsistor and a resistor 20 ferentiated interference pulses present therein
arranged in the emitrer 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 i#f 105
of & second MOS-field effect transistor 23 its amplitude is large emough to exceed the
to which a source electrode resistor 24 and a  base-emitter junction voltage (0.6 wvolt) 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 corporates an inductor 27 which together 1line of tramsistor 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 clectrode 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—359.
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 130

Positive switching pulses from the emitter
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-~ s¢lectrode of fransistor 60 are. dpplied through
a\gba -capacitor-63a- of low value to the drain
~electrode of the' ﬁeld .effect  transistor- 21. This
. _"xapacitor- -63a. eTves: to compensate the nega-
5 tive switching. pulses rhich occur at the drain
;i " “electrode- through ithe inter-electrode capacit-
-ance between-gate and. drain.electrode of tran=
.. . sistor-21. -Sometimes it may-even be advan-
L7 tageons: (10 compensate wthe . capacitance
“10: " between:: gate mput electrodes in a similar
IANNEr: ..
.+ In -their: normal condxtxon trans1stors 52
"~ “and -53 are- conductmg and transistor 51 is
. ‘cut -off. The emitter- current’ of . transistor- 52
“15: produces: a. given voltage across. resistor 35,
hich-oltage is' also. present across capacitor
54" Therefore :this" capacrtor ls charged to a
___ngen value, " oo
. - .+ As soor“as an xnference pulse is ‘Teceived,
‘20 “transistor 51 .is rendered  conducting for a
- .-short period. This. results in capacitor 54 being
‘further charged rapidly.in.the negative direc-
tion while: the attendant’ voltage drop on the
. emitter electrode of transistor:52: reduces the
25 ‘current through - this: " transrstor . Series-
- ‘arranged with capacitor:54 is" a:resistor 64
- which on-the one hand ‘prevents: the charge
current through® transistor 51 from becoming
- too large arid: on:.the other-hand ensures d
30 .rapid voltage drop on: the iemitter’electrode of
- ‘transistor 52. ‘The reduced: ‘cirrent through
transistor 52 in- turn..causés: the current
‘through transistor 53 :to be-réduced. The re-
sultant voltage increase: at the ‘collector elec-
35" ‘trode of transistor:53. further ¢uts off tran-
© sistor 52 through potenttal divider' 58—59.
- Gonsequently, in  the ‘résultant; situation the
-;.trans1stors 52 and 153 "are.cut: off, whereas
. "meanwhile transistor 51 has become non-con-
40 ducting again, for this frahsistor is only
" -.rendered conducting:by the very natrrow pulses
~which-are derived from the edges of the inter-
.., ference pulses. -Diring: this: situation capacitor
. =54 is. discharged- across. resistor.55. After a
45 -certain period, the tite constant. of the mono-
" stable muluvxbrator, the voltige at:the emitter
- “electrode of: transistor 52 ‘has increased as
©-.a wesult of this: ‘discharge 10 ‘stich.an extent
. "-that this transistor: and, due 10 the: cumulative
50;. action, also transxstor 53 .are’ rendered "con-
- ducting again. It is -to. be -rioted that the
. .described monostable -multivibrator is of 4
“-."‘special kind, ‘In:fact, when during the dis-
<harge of -capacitor- 54 the Text: ‘pulse renders
55 .. transistor 51 conducting again, capacitor 54 is
~ . recharged so. that the . period of .the multi-
vibrator during its;operating: conidition is auto-
;. matically extended. .- The -‘monostable multi-
- “vibrator thus retutns to its rést condition only
- after a. period, which s equal to: the time
" “constant, has. elapscd after the “last occurring
“pulse. at the . base ‘electrode of transistor 51.
- When using 4 conventional monostable multi-
" wibrator in-which ‘4 sécond’ pulse followmg 2
.-,65; --.ﬁrst pulse within" the period of the time con-

stant: has no- mﬂ"ence on the ctron_..o -.-..the
multivibrator,: the 'gate transistor: :
rendered: ‘conducting . jiist at the  instatit: when

the second interferencé: has. a:large’ value.:

. The positive goi utput: pulses fromi tran- 70
sistor:53: are. ‘amiplified” in -transistor 60:and
converted - irto negative’ going - pulses awhich
temporarily: cut- off field ‘effect - transistor 21
serving as:a .gate-transistor: .through resistor

63. -Thus 45~ soon 'as an* - interférenice - pulse 75
appears in the audio signal which occurs: across
resistor 20,;.the -field .effect: transistor : 21.°is
cutoff so.that-the ‘inte
vented from; appearingat'the.
constant of the:‘monostable multwlbrator and 80
hence the duratlon of - the sw1tchmg:p:ulses-

that the entire. mterference pulse occurrmg in
the dudio signal is: stopped “The delay network 85
(2 to-3 posec) incorporated::bétween ‘tran-
sistors 5 and 17 ensures. that ‘the :field. effect
transistor is -cut.-off before: the: mtenference

pulse appears across. resistor-20.
As soon-as field"effect transistor - 21 is cu.t 90
off, the voltage-at: ithe gate electrode. of field
effect transistor 23 i determined by the’ charge
of storage capagitor 22. This: charge originates
' e:level ‘of the non-
hich. was. present 95
across the storage ‘capicitor just:-before:the
ocourrence :of: -the, interference - pulse. :Con-~
sequently; it is achieved with:the aid of-the
described: circuit arrangement. that.during -the
occurrence of an interference puise: the’ signal
level is maintained. constant-at the ‘valie which
the signal had just hefore the. occurrence of_
the interference puls R
It.-is found :to: be advantageous to main-
tain. the signal level-constanit at a. value which
is .equal - to' the méan_signal level over a-cer-
tain period (for example-_.'-lO 1, sec.). before
interference:; This may be achieved in-a sunple
manner by mcludmg a resistor’in’ series with
the storage capacitor’ or. between the :drain
electrode of transistor 21 and the storage capa-
c1tor (compare resrstor 69 in the detalled cir=

100

105

110

the followmg eﬁects. _ . :
1. The resistor 69 together 3 storage
capacitor 22 cause:a delay of! ‘the . .signal
relatwe to the: swrtch" g, pulses at: the gate'

115

accompanied by an extenswn of the mter—
ference pulses whrch would’ be the-case -when

transistor. : : '
2. The mtegratmg tio; of resxstor 69 and
storage: capacitor: 22 avoids' the occurrénce of
RF-: nmse or: ‘interference across -the :storage
capacitor and ‘hénce prevents the' level-of the
storage capaciftor; "lt_age from: being. tetained
at ‘an -accidental . noise - or interference: peak
at the commencement of an:interference, -

3..The resistor. 69 reduces the sthchmg

125

130
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pulses which occur across the storage capacitor
through the parasitic capacitances of the gate
transistor. This simplifies the problem: of com-
pensation for these pulses. s '

It has been found that. a.considerably in-
creased noise level occurs in - the circuit
arrangement described so far when.a stereo
signal is received: This is principally caused
by the 19 kHz pilot tone present in this signal
and serving for the demodulation of the stereo
difference signal in a . stereo receiver. The
reason for the increased noise level is that
during interference the voltage across storage
capacitor 22 is equal to the audio signal which
is present. just before interference, increased
or. decreased by the instantaneous value of the
pilot. tone likewise being present just before
interference. During interference the audio
signal is therefore not retained at the correct
value but at a value which deviates therefrom,
which deviation is dependent on the phase of
the pilot signal at the commencement of -an
interference pulse. When a stereo signal which
is handled by the .circuit arrangement de-
scribed is also utilized for stereo reproduction
it is additionally important that the 19 kHz
pilot signal is obtained free from phase errors,
because the phase of the pilot signal is of
essential importance for the detection of the
stereo . difference signal.. The interference
pulses in the received signal cause phase errors
in the pilot signal so-that it is not possible to
derive the. pilot signal before the gating cir-
cuit 21. On the other hand the fact that the
voltage across storage capacitor 22 in the cir-
cuit arrangement described so far is retained
constant for some time during interference
also produces a phase error in the pilot signal
when this is recovered from the signal across
the storage capacitor.  Consequently, a con-
siderably increased noise level occurs in-case
of stereo reproduction, :

The above-mentioned drawbacks are sub-
stantially avoided when a parallel resonant
circuit 65 tuned to the 19 kHz pilot signal
is arranged in series with the storage capacitor
22. This circuit oscillates at 19 kHz with the
correct phase and amplitude as is determined
by the pilot tone applied through the con-
ducting transistor 21, and consequently only
the remaining portion of the audio signal.is
present across capacitor 22. As soon as tran-
sistor 21 i cut off ‘due to an interference
pulse, the voltage across storage capacitor 22
is retained on the one hand and the circuit
65 ‘continues to oscillate at substantially the
same amplitude and phase on the other hand.
The signal at the gate electrode of transistor
23 and hence the output signal therefore con-
tains an audio component which is unin-
fluenced by the pilot tone and a pilot tone
which is free from phase interferences.

It is to be noted that in the case of a
stereo teceiver the output voltage of resistor
25 may be applied to a stereo decoder where

the 19 kHz pilot tone present in this signél..g

may -subsequently be filtered out. However,
it is alternatively possible ‘to apply the volt-
age across the circuit 65 directly- to the stereo
decoder 70 (compare the detailed circuit
diagram of Figure 2) so that a 19 kHz filter
may be economized in the sterev decoder.

When a stereo signal is received the output
signal of detector 3 includes a difference
signal component modulated on a suppressed
carrier of 38 kHz. In the case. of a mono
receiver this 38 kHz component may be sup-
pressed by incorporating, for example, as is
shown in Figure.1, a circuit 66 tuned to 38
kHz 'in the emitter line of transistor 5. This
circuit then provides a feedback for this com-
ponent. In the case of a stereo receiver (see
the detailed circuit diagram of Figure 2) a
circuit 68 tuned to 38 kHz is preferably in-
cluded in series with storage capacitor 22 and
in. series with the 19 kHz circuit 65 so that
the 38 kHz component of the signal is also
passed on uninterfered by switching of
transistor 21. .
- It is to be noted that in the case of a mono
receiver it is not possible to- completely sup-
press the 19 kHz pilot tone before the gate
transistor 21, for example, with the aid of a
19 kHz circuit in the emitter line of tran-
sistor 5. In fact such a circuit would widen the
interference pulses too much so that the
switching pulses from the monostable multi-
vibrator would have to be widened corres-
pondingly. Then, however, an unnecessarily
large portion of the desired signal would be
suppressed. S

It has been found that good quality inter-
ference-free sound reproduction may be ob-
tained with the aid of -the circuit arrange-
ment. described so far, even in those cases
where so many interference pulses occur that
the gate transistor 21 is cut off over approxi-
mately 50% of the time. If the number: of
interference pulses is still further increased,
for example, because the received signal in-
tensity reduces (fading) it may occur that
the gate transistor 21 is substantially con-
tinuously cut off and a signal is only occa-
sionally passed so that a highly distorted sig-
nal is produced. This drawback may be obvi-
ated by ensuring that only a proportion of the
interference pulses, preferably the strongest
interference pulses, can switch the monostable
multivibrator 52—53 and this in- such a
manner that the gate transistor 21 is never cut
off for more than a given proportion of the
time, for example, half of the time. )

‘In order to achieve this, the circuit arrange-
ment of Figure 1 inchxdes an integrating net-
work connected to the emitter resistor 61 of
transistor 60, which network consists of a
resistor 71 and a capacitor 72. The direct
voltage across this capacitor is a measure
of the number of switching pulses provided by
the monostable multivibrator as well as of the
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connection the signal is passed on to storage
capacitor 22 and circuit 65. When an inter-
ference pulse occurs, which causes the mono-
stable multivibrator 52—53 to change its state,
the voltage at the base electrode of transistor
93 increases so that. this transistor is bottomed.
Then no base ourrent can flow in transistor 90
and a very high impedance exists between its
collector and emitter electrodes so that the
interference pulse is prevented from reaching
storage capacitor 22 and circuit 65. The signal
level at the output is then only determined by
the voltage of the storage capacitor and the
oscillation of the 19 kHz circuit 65.

As has been described the signal is applied
to the collector electrode of transistor 90
and is derived from its emitter electrode. It
has been found that a much smaller portion
of the switching pulses present through tran-
sistor 93 on the base electrode of transistor
90 reaches the storage capacitor 22 than when
collector and emitter electrodes would have
been interchanged. :

In the circuit-arrangement of Figure 3 it is
always necessary to use a delay network (com-
pare Figure 1) because the IF amplifier 2 and
the detector 3 already bring about a sufficient
delay of their own accord.

A capacitor 101 of low value is arranged
across resistor. 89. This capacitor -serves to
somewhat smooth the switching pulses which
reach the collector electrode. of transistor 90.
Furthermore, this capacitor *produces some
delay of the signal and higher signal fre-
quencies, for example, the 38 kHz difference
component of & stereo signal in the mono
receiver are attenuated by this capacitor.

WHAT WE CLAIM IS:— :

1. A circuit arrangement for the suppression
of interference in an FM radio receiver, said
circuit arrangement comprising an. FM signal
detector and an interference detector; the out-
put from said signal detector being applied
through a gating circuit to g storage capa-
citor, the output from said interference de-
tector controlling a pulse shaper whose output
pulses block said gating circuit during the
occurrence of an interference pulse during
wwhich occurrence an interference-free: signal is
derived from -said storage capacitor, wherein
in order to obtain substantially interference-
free reception during the transmission of a

stereophonic signal which includes a pilot tone,

2 parallel resonant circuit tuned to said pilot- ~
tone is arranged in series with said storage 9%

capacitor,
2. A circuit arrangement as claimed in
Claim 1, in which in order to obtain sub-

stantially interference-free reception of a

stereophonic signal which includes a signal
component modulated on a subcarrier which
may be suppressed, a second parallel resonant
circuit tuned to said subcarrier is arranged in
series with the storage capacitor and the first
mentioned parallel resonant circuit tuned to
said . pilot signal.

3. A circuit arrangement as claimed in
Claim 1 or 2, in which a resistor is arranged
in series with the storage capacitor and the
paralel resonant circuit tuned to said pilot
signal.

4. A circuit arrangement as claimed in
Claim 3, in which said resistor together with
said storage capacitor constitutes an RC net-
work having a time constant of approximately
10 psec.

. 5. A circuit arrangement as claimed in
Claim 1, 2, 3 or 4, in which the output
from said signal detector is applied to the
series arrangement of said storage capacitor
and said first mentioned paralle] resonant cir-
cuit tuned to said pilot signal through said
gating circuit which is constituted by a bipolar
transistor, the output from said signal detector
being applied to the collector electrode of said
bipolar -transistor whilst said - series arrange-
ment is connected to the emitter electrode of
said bipolar transistor.

. .6. A circuit arrangement as claimed in
Claim -1, 2, 3 or 4 in which said gating cir-
cuit comprises a field effect transistor.

7. A circuit arrangement as claimed in any
preceding Claim, in which said pulse shaper
comprises a monostable multivibrator circuit.

8. A circpit arrangement for suppressing
interference in an FM radio receiver, sub-
stantially as herein described with reference
to the accompanying drawings. o

- C. A. CLARK, .
Chartered Patent Agent,
* Century House,
Shaftesbury Avenue,
- London, W.C.2.
Agent for the Applicants.
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connection the signal 'is passed on to storage
capacitor 22 and circuit 65. When an inter-
ference pulse occurs, which causes the mono-
stable multivibrator 52-—53 to change its state,
the voltage at the base electrode of transistor
93 increases so that this transistor is bottomed.
Then no base current can flow in transistor 90
and a very high impedance exists between its
collector and emitter electrodes so that the
interference pulse is prevented from reaching
storage capacitor 22 and circuit 65. The signal
level at the output is then only determined by
the voltage of the storage capacitor and the
oscillation of the 19 kHz circuit 65.

As has been described the signal is applied
to the collector electrode of transistor 90
and is derived from its emitter electrode. It

has been found that a much smaller portion .

of the switching pulses present through tran-
sistor 93 on the base electrode of transistor
90 reaches the storage capacitor 22 than when
collector and emitter electrodes would have
been interchanged.

In the circuit arrangement of Figure 3 it is
always necessary to use a delay network (com-
pare -Figure 1) because the IF amplifier 2 and

- the detector 3 already bring about a sufficient -

delay of their own accord.

A capacitor 101 of low wvalue is arranged
across resistor 89. This capacitor serves to
somewhat smooth the switching pulses which

reach the collector electrode of transistor 90.

Furthermore, this capacitor produces some
delay of the signal and higher signal fre-
quencies, for example, the 38 kHz difference
component of 2 stereo signal in the mono
receiver are attenuated by this capacitor.

WHAT WE CLAIM IS:—

1. A circuit arrangement for the suppression
of interference in an FM radio receiver, said
circuit arrangement comprising an FM signal
detector and an interference detector, the out-
put from said signal detector being applied
through a gating circuit to a storage capa-
citor, the output from said interference de-
tector controlling a pulse shaper whose output
pulses block said gating circuit during the
occurrence of an interference pulse during
which occurrence an interference-free signal is
derived from said storage capacitor, wherein
in order to obtain substantially interference-
free reception during the transmission of a

stereopligfiic signal which includes a pilot tone,

& parallel resopant circuit tuned to said pilot €,
tone is .arranged in series with said storage\ 5

capacitor,

2. A circuit arrangement as claimed in
Claim 1, in which in order to obtain sub-
stantially interference-free reception of a
stereophonic signal which includes a signal
component modulated on a subcarrier which
may be suppressed, a second ‘parallel resonant
circuit tuned to said subcarrier is arranged in
series with. the storage capacitor and the first
mentioned : parallel resonant circuit tuned to
said pilot signal.

3. A circuit arrangement as claimed in
Claim 1. ¢r 2, in which a resistor is arranged
in series with the storage capacitor and the
parallel resonant circuit tuned to said pilot
signal.

4. A -circuit arrangement as claimed in
Claim 3, in which said resistor together with
said storage capacitor constitutes an RC net-
work having a time constant of approximately
10 usec, -

5. A circuit arrangement as claimed in
Claim 1, 2, 3 or 4, in which the output
from said signal detector is applied to the
series arrangement of said storage capacitor
and said first mentioned paralle] resonant cir-
cuit tuned to said pilot signal through said
gating circuit which is constituted by a bipolar
transistor, the output from said signal detector
being applied to the collector electrode of said
bipolar transistor whilst said series arrange-
ment is connected to the emitter electrode of
said bipolar transistor. .

6. A. circuit arrangement as claimed in
Claim.1, 2, 3 or 4 in which said gating cir-
cuit comprises a field effect transistor.

7. A circuit arrangement as claimed in any
preceding Claim, in which said pulse shaper
comprisés' 2 monostable multivibrator circuit.

8. A circuit arrangement for suppressing
interference in an FM radio receiver, sub-
stantially ‘as herein described with reference
to the accompanying drawings.

- C. A CLARK,
+‘Chartered Patent Agent,
s+ Century House,

© . Shaftesbury Avenue,
+..  London, W.C.2.
gent for the Applicants.
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