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(71) , , . :-We/' P~~~IPS .ELECTRONIG AND 
,- Assqq1~TI?:i>,Im>tistiuES LIMITED, of Abacus 
' Il9µse, 33,.: Giltter Lane; , µ,p,don, E.C.2, a 
. ~ritish-~111pariy; d& Ji~bY~clare the inven~ 

·- 5 tion, for whkh ·we pray· tliat a patent may 
be granted, ,t~ Us~, and: the- -method by which 

_ if)s 1:0< ue::J?erfomied; ,to ·:be· particularly de­
-_, :_ sGdbe4 .in ~nd b,y'the !f(jllo-win.g statement:-

-_ , Tim INVENTION : refates to a circuit 
---10 ' ar-rangement for the; _$Uppre8sic:in of inte11fer-

ence in an)!M radio: receiver, which- circuit 
arrangement -iricltides .. att, FM .signal detect<>r 

--. :;: :i~~~t~d~~:~~'. .. ~~~°-!~~;u:~~ 
15 ' gating circi.:iit to ,a 'st.Oi;af;e::ap~tjtot, the out­

- put from the ini#f~ren~:·,cie~ctor cootrolling 
a ulse $haper. whose· diltput pulses block the 
ga,ti.ng circuit,· duri,ng the :ocCuttence of an 

, interference pulse;, an intel:lference~ree signal 
20 being derived Jri,;1,1.i ,th¢ .. std,j:age capacitor. . 

. Such a :circiiit: ;iiT~ge.rnci:it : is known ifrom 
--an article .in . the :ihagazi:ile :Alta Frequenza, 

. __ --_,•vol. nxYt, .N9,'.s~:A.ugu$t)%7 pages 726-
. 731. This. a~ti~ .. de~.cribes>'~n FM. receiver 

25 4i which -an interference .'d¢tector conSisting of 
: an AM detector iii" connected to the inter­
. '' .. nJ.ediate (req~cy <:b$nd O:f 'rile receiver, an 

iriterfererice pUJ.8¢:.iri'.th~ ,:¢Ccived signal caus­
ing both an .a.Jripli'tµde y~ri~tion and a phase 

30 variation of :the ,i.if. jigpal. The plJ..ase varia­
tion gives_ rlse tp,',i( clCa!lY,. noticeaible inter­
tference in. the outpu:t.,signal: from the FM 
signal det¢ctor >whilst : the :aiilplitude varia­
tion .of the .iri~rtjl~te ifiequeiicy signal is de-

:35 . tc;cted in d:ie -iriteifei-ence '.detector and this 
- :>, >dete(:tcd.,sigri*l trig~s :·~' m~nostable. multi-

' vibrator :c)perating ·as' k:Puli!e .shaper whose 
· ·· . output -:P~ --blOCks, -a:.~ting circuit. for a 
· ,_' :; shOrt ,peri-0'4~ ,-This · preyerits, the interference 
·40 _. 'o#ginating , :f.rob:t. the. , signal detector from 

_ ,- r~aclting an .-AF\-8m.plifi~r( D~~ . to the storage 
· aipacitor:- present.behind the gating circuit it 

is. :a.cltleved·.:fhah:iot the'iiiteclerence, but; the 
vpi-nige pr-es¢iit acrc>ss the '·storage capaci~p.r 

~~~S~it~ 

_ -~t is' to ' be no~~ Yiif~t if : is, fo/ exarnl>1e) 
alt~rna~v~ly p~~ble <:to: 1lse an interiference 
detector .which 'comprises :.one or more dif.., :5@ 
fere~ti,ating netwoi;:ks·and·10 which ,the .ouqm.t 
signal~frOIµ the .F¥0,Signal detector.;is applied. 
~n .m,e output .signa:~',fro;tll the sig.11!~1 detector 
the; inter~~ence puls~- ate distinguished from 
the desired signal fo · 'th~t, -their · .edges a.re 55 
USU.ally c:onsidera:bly )teeper than : the edges 
of -the signal. The ; · differeri'tiating - networks 
p.ass tI:ie steep edge_~ ,of the iI1terif er~ce pulses, 
unhampered while ·the, less ·:steep signa1 edges 
are considerably att~uateq .. Iµ this ;manner 60 
tl\e · interfeJ:"enc~ is s~lected from the signal. 

I:t has been -founcf th# despite jhe :use of 
such a circuit arran~meiit. considerable inter­
iference remains as ,SoOil' aS a 'signal. is received 
in whieh a 19: ;kili, Pilot'sigiiaJ 'for the. recep.: 65 
:tjon. of stereo broadcasts.,·iS co-transmitted. 
Tiiis inteiference , . Occurs '· 'when -jlsing the 
nbove-me,ntioned cfrcuit . -afiiangem~nt - in a 
mono receiver or iri .a stere0' r~iver switched 
tfor'.' mono reception~. ;'In ad.Cijiiori cOn.sidera:bly 70 
greatCJ: interference.Pooursjn the ~of stereo 
reception of the tr~smittedjigµaL _ , . 

. It is an oject of the ,pi::~sent .invention to 
obviate the above drawback; -_. . _ - . 

The, present'- in#tiori ,proVides. a .circuit 75 
arrangement_ for. th~; suppress.i(}n -of .~nterfer-
ence in an FM radio receiver., said ·!=lrcuit 
arrangement compt~sing' • at1 FM signal .de­
tector and an mttjference d¢tect0r, the output 
from . said Signal, • detec~(}r : being applied 80 
through a gating ,¢ircui.t 'to: a "sto,rilge -capa­
citor, the outpuf rfroo(' ~d - interference 
detector c(}ntrollin,g< ;a pulse, sl~per ~h~e. out-
put. pulses ;blQck said gatirig -~~rciii( .during 
the, occurrence _ of' an •)nterlerciice .- pulse ~5 
during which occui;ience:Oan:, ill_ter:fer-eilce-free 
signal .is deri~d fiom·said~torage:;capacitor, 
wherein in ordei: · t-o · .'d~tain siibstantially 
interference-free recq,tioli duiing the ·trans­
mis,sion of a stereO-phonic ·signal , which iri- 9Q 
cl11des a pilot tone; 'a par.a:-Ilel resonant circuit 
tuned to. -said pifo( Fone is ··arl".arigoo in series 
wjt:h. said: ,storage, (;~itor,, . -. - · _ _ 

In order that :the invention may be readily 
' . . . ···. . .. . . · .. 
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carried into effect, embodiments thereof will 
now 1be described in detail by way of example 
with reference to the accompanying diia·gram­
matic drawings, in which: 

5 Figure 1 shows a first embodiment of a 
circuit arrangement according to the inven-
tion, · 

Figure 2 shows a modified detail of :the 
circuit arrangement of Figure 1, and 

10 Figure 3 shows a second embodiment of a 
circuit arrangement also iaccording to the 
invention. 

Figure l shows a runing unit 1, an inter­
mediate frequency amplifier 2, and an FM. 

15 signal detector . 3 of a receiver for frequ.ency­
modulated audio signals. These comPOnents 
may be of conventional construction. The AF 
audio signal from die detector 3 is applied 
through ;a coupling capacitor 4 to the base 

20 electrode of a transistor 5 arranged as an 
emitter follower with an emitter resistor 6. 
The base bias for this transistors is provided 
iby .two resistors 7 and 8 provided across a 
supply source. The signal .across the resistor 

25 6 is supplied through a resistor 9, a delay 
network which comprises inductors 10 and 11, 
capacitors 12, 13 _ and 14 and a terminating 
resistor 15 and subsequently . through a 
coupling capacitor 16 to the .base electrode 

30 of a second transistor 17 likewise arranged 
as an emitter follower. Resistors 18 and 19 
iprovided across the supply serve for the base 
ibias of this transistor and a resistor 20 
aroanged in the emitter line serves as an out-

35 put resistor for the audio signal. 
The signal is subseQuentlv applied to a 

storage capacitor 22 throug)l a MOS-field 
effect transistor 21 which .is normally in a 
conducting state. The signal from this capa-

40 dtor is subsequently amplified. with the aid 
of a· second MOS-field effect transistor 23 
to which a souree electrode resistor 24 and a 
drain electrode resistor 25 are connected. The 
amplified signal across the drain electrode 

45 resistor 25 is passed on through a coupling 
capacitor 26 to an AF audio amplifier not 
further shown. 

In order to detect the interference from the 
signal, the collector line of ·transistor 5 in .. 

50 coroorates an inductor 27 which together 
with the highlv resistive output imnedance of 
the transistor 5 constitutes a first differentiat­
ing .. network. The s~nal thus differentiated is 
again differentiated in a second differentiating 

55 network commising a capacitor 28 · and a 
resistor 29. Due to the fact that the inter­
forence. pulses are, c0nsiderably steeper than 
the ecU!;es .of the desired signal, vo~tage peaks 
caused . by the interference only occur across 

60 the resistor 29 while the desired . signal does 
not produce any notkea:ble voltage a-cross this 
resistor. It is to be noted that it is of essential 
importance for the operation of the circuit 
arrangement that the bandwidth of the re-

65 ceiver units 1, 2 and 3 is sufficiently large so 

that the intereference pulses appear at the ., -,. 
output of the signal detector 3 with suffi- · ,b.6 . . ~ 
ciently steep edges. · .::.-

A parallel capacitor 30 included between 
the two differentiating networks prevents noise 70 
of !Very high ifrequency (100--200 kHz) which 
hardly interferes with the reception of the 
desired signal from being detected as an 
interference voltage. 

The interference pulses thus obtained are 75 
applied through a resistor 31 and ii.WO capa­
citor 32 and 33 to the base electrode of an 
amplifier :transistor 34 inclUding. a base 
resistor 35 and a collector resistor 36. The 
intederence pulses amplified thereby control 80 
the base electrode of a phase-splitting tran­
sistor 3 8 tthrough a coupling capacitor 3 7. 
The base bias of this transistor is provided. 
by resistors 39 and 40 provided across the 
supply while this stage furthennore includes 85 
an emitter resistor 41 and a collector resistor 
42. 

The output voltages of the phase splitter, 
which relative to· each other are in phase 
opposition, are applied, through capacitors 43 90 
and 44 to two oppositely l~ted annular 
points of a full-wave rectifier comprising four 
diodes 45 to 48. The two other annular 
points of this rectifier are connected to 
ground through resistors 49 and 50. The phase 95 
solitter and the rectifier are incorporated in 
:the circuit urangement because the dif­
ferentiated interference pulses present therein 
may commence both with a positive or a 
negative portion and tbecause it is important 100 
that the· interiference is detected as soon as 
possible. In the case of a positive or a nega-
tive. interference pulse, a positive pulse occurs 
across the resistor 50 which pulse causes a 
normally cut-off transistor 51 to conduct ilf. 105 
its amplitude is large enough to exceed the 
base-emitter junction voltage (0.6 volt) of this 
silicon transistor. 

Furthermore the circuit arrangement in.., 
eludes a monostable multivibrator includin?; a 110 
pnp-transistor 52 and an npn-transistor 53. 
A capacitor 54 and a, resistor 55 connected 
in parallel therewith are arranged in the col­
lector line of transistor 51 and in the emitter 
:line of transistor 52. The collector electrode 115 
of tr.ansistor 52 is connected to ·.ground 
through a coHector resistor 56 and to the base 
electrode of transistor 53. The collector elec­
trode of transistor 53 is connected to the 
supply voltage through a collector resistor 57, 120 
and to the base electrode af transistor 5Z 
through a variable .potential divider 58->59. 
The collector voltage of transistor 53 controls 
a transistor 60 whose emitter line includes a 
resistor 61 and whose collector line includes 125 
:a resistor 62. Negative switching pulses, which 
occur at the collector electrode of transistor 
60, are applied thrGugh a resistor 63 to the 
gate electrode of the fieid effect transistor 21. 
Positive switching pulses from the emitter· 130 
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,..~ ~clectrode oLtransisror 60 areJtpplied through 
· ~a capacitor: 63a: of. Jow value • tO the drain 

· ·electrode of the fidd eff~ J;riI1Si~o:r 21. 'This 
_capacitor ·63a seives ·to ~mpensate the nega~ 

5 .·. ,ti\re $Wi.t¢hirigptilses :Whicli oceur at the drain 
···electrode through 'the ill~~e1ectr0de capacit;. 

·. ance between gate and cirai:p.ele.ctrode of tran• 
sistor·,21.>Soinetimes it-inay'even be advan­
.1:ageous;. . to. . . compensate .. :,:the· ; : capacitance 

··· 10 · ibetwee~: ·gate . input, electrodes . .jn a similar 
Jl1.anner·; ·:. • . .-..·. ·. ·· ·.: . ·. ·.::.. . 

. · In ·their normal condition transistors 52 
and 53 are conducting a11d transistor 51 is 
fut ·Qff; The ·e.inittei eurren( Of. transistor· 52 

J5: produ~s .a giVen V()ltage aciosS resistor 55, 
... · •. : which .·voltage is also. present across capacitor 

54:· Therefore. this · capaeitor ·is charged to a 
given value~ . . . . . . ·. . ' .. ··. · 
.. , As soon·. as ah ·-in:feren:ce pulse. is received, 

20 transistor 51 is rendered cond'tlcting for a 
-shprt period. This restilts in capacitor 54 being 
further charged rapidly.Jn .the 'negative direc­

. tion· while the attendant:voltage drop on the 
emitter electrode of transistot52: ~duces the 

25 ·current th.rough this 'trai:lsistor. ·, Series­
arranged :witb capacitor: 54 is a : resistor 64 
whidl on ,the. one :hand preiren'ts: the charge 

· current thro0gh'.•transisfor 51.from: ibecoming 
too large and' on · the other hand ensures a 

·30 rapid· voltage drop oo:tbe;effiiner·:electrode of 
'transistor 52. ,The reduced: ~ci:iirent through 
transistor 52 in, tum.:.cau5es the airrent 
through transistor· 53 Jo be deduced. The re­
sultant voltage incr.ease.: at the cOltlector elec-

·35' tr.ode of transistor ,53_ iurther ctits off tran­
.sistor 52 through . potential divider· 58-59. 
. . Consequently, iJ;i 'the re~tarit :.situation the 
transistors; 52 ·and. 053 ate':Clit:·off, whereas 
meanwhile transistor. 51 :ba:s ibeeome non-con-

40 d'1cting a:gain:, for:. this tr.a.ilsistor is only 
· . relldered copducting ;by the yery narrow pulses 
wlii.ch are derived :f.rom the edge(of the inter­

. ·.· ference pulses. ,Dµring this· situation capacitor 
·.: 54'· is· discharged a'Cl'.oss resistor·:S5. After a 

45: ~ttain period, the.time ~pnstant ofthe mono­
.. ·stable multivibratQr~ the v()ltage at·.the emitter 

electrode pf, :transi,stor ·52 . has·· increased as 
a •(esult of this: <µscharge fo such' an extent 
that this transistor: an,d, due to the cumulative 

50: action; ·also :tra11sisior:- 53 are rendered con­
. ducting ·again. '.It ·is :to:. be· noted that the 
described ·monostable, ·mu1tivibrator is of a 

· ·. >·s~cial kind .. ·In;ifact, -whe:ti during the dis­
cha·rge o.f capacitor' 54 the next: pulse renders 

55 transistor 51 con,ducthi.g_again, a:~citor 54 is 
rei:;ha:rged so..that -:th~ period pf .the multi­
vibrator dqring its, operating condition is auto.­
niaticaUy ~~:e!lde<f.)The · monostll!ble multi­

. vif;l.~tor thus· (et!Utris' ,to.its :rest cohc;lition only 
.60: .· after a : pi;tiod, .. whkJl is equal ·to· the time 

·. constant,, ha.s •'elapsed; after ·the fast occurring 
. ·. : pulse at the .base electrode :of ttansistor 51. 
: >When using a. cori:ventfori~l.monostable·multi­

•. vibrat9r ii;t which a. seeorid pulse following ·a 
6~: first: pul~e within the period of the , .time con-

stant: has no inflo(:nc;e. ~ll fhc .. :a;ction ·~Lthe 
m.ultivibrator;: :.'thC::. gate: rr.ansisfor ·.-may be 
rend.ered; -roniiuct.ing iil~t.: #,the instant. :when 
the second. interference· fuls. ·a: large value~· ' .• ·.; 

TI1e· p9sitive. :goihg: · oµtput pulses ·rrrom tran- 70 
sistor :·· 53:· are :a:n:i.plifiep:·. in <ttallsistor 60; and 
converted irito ne~tive goii:ig : pulses ·:which 
temporarily: cut' off :field effect·' transistor· 21 
servjng as.'a .gate·ttansi~tor:•through resistor 
63;: Thus as· stion.as a11 ·int~ererit:e: pulse 75 
appears in the audio·signal whicli 9ccurs: a'ciOSs 
resistor 20,;: the . field : effect: ttansi$to.t '2l '-is 
-cut-.o:ff so that·•the 'interference pulse: is pre• 
vented 'frorJ.i, appearµigia(the; output; The time 
constant of •the.-i:no11cistable·inultivibrator and . 80 
hence the ··dbratic>n.·of ·the':switching pi.tlses 
which Cilt off-: field effect :transistor: 2l:·is 
chosen to ·bC suclL (fol" eX:ampl~;. 3() j.isec;) 
that the entire. iriterltj:enee pulse .ocrurring in 
the audfo signal -is: stopp¢c{.':11re delay· rietwotk 85 
(2 to . 3 µ. sec.) incorp0ratCd : berween ·trail• 
sistors 5 and 17 enstires that the . field effect 
transistor is cut . off before:. the · inte:tfere:iice 
pulse appears across resis~ot 20:: ' ·: . < : 

A';i.soon·.as field··e:ff,etj t:ransistl)r ·21.is ·cut 90 
off, · the voltage·· at :.the gate electrode .of field 
effect ·transistor 23:is d:(:~ennined by::the charge: 
of storage capacitor 22.: This cha·rge originates 
!from ,and correspc)nds'foithe·levetof the non­
inter.fered audi(L signal:·· which· was. present 95 
across the storage: :capacitor just· before<the 
occ-u:rxence :of: the. -iriteiference'.· puls¢~ ·Q>n~ 
sequently; .it is ;tchicved· with: the aid oLthe 
described circuit ap:angell1eht .t~(during tb,e 
accurtence of an ii:tt:ecleren.ce pttlse; the ~ignal 100 
level is maintained. constint at: the ·'vll'ltie whicll. 
the signal had.:just befo&···.the.· occurreh~e-:of . 
the interference ~pulse,:'_ .. ·· · ,· .. / ·~ 

It :is found ;Jo.:be···: advantageo~s t-0. main-:-
tain the signal lev:el·con~a:Iit at a. value whiCh 105 
is . equal to the mean . signal )eve!. over' a. cer-
tain .period (for example; IQ.!'· .. sec.) .. before 
inter.ference::Tl1is1nay be achie:ved:i11 ·;i. simple 
manner by in~b.idfog:, a resistor'_: ill series Wi.th 
the ·storage ca:pacitol"· Ol"·· between the :-drain 110 
elect~ode of trarisistot 21 and the sto.rage.capa~ 
citor (compare resist~r 69 in the .d~failed cir~ 
cuir :diagram·: of.:Figµre 2)/This 'resistor has 
the following effects; .:. . . . . · .·· . . . 
1. The resistc>f 69 ~ogethet with the. sto:rage 115 
capacitor 22 cau8e/:a: delay of.'the:.signal 
relative to the -switching. p11l8es, at·: the gate 
electrode of transisti:>r<2L This delay is not 
accom.panied .·Py_· ~n. eX.tei:tsie>n · of the· inter". 
feren:ce pulses whkh•ii,ii{Quld be the ·case :wheri 120 
using;· an RC network before ····the,. ·gate· 
transistor. . .. ·• · . · .: · ': ... · , .... , 
2. The ·integrating. action . o-f · resistqr: .· 69 and 
storage: capacitor ~2•·avoids.,ilie. ocCui-ri:hce of 
RF: noire or; 'i.ritei:lfetence act()Ss the : st9ra:ge 125 
capacitor :and 'hence; preven~s the leveLof the 
storage capacifor.;v~ltage fr~ril· being tebiiried 
at an :accidCI\tal noise or interfetePce' peak 
at :th:e: _coin111en.Cenient Of an• inter.ference. , :· . 
3. , The resistetr:. 69 reduees ;the swit~hing po 
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pUises which occi1r across the storage capacitor 
through the parasitic capacitances of the gate 
tr.ansistor. This simplifies the problem of com­
pensation for these pulses. 

5 It has been found that a considerably in-
creased noise level occurs in the circuit 
arrangement described so fu when a. stereo 
signal is received~ This is principaHy caused 
by the 19 kHz.pilot tone present in this signal 

I 0 and serving for the demodulation of the stereo 
difference sign.al in a.· stereo receiver. The 
rea8oil for the increased noise level is that 
during interference the voltage across storage 
capacitor 22 is equal to the audio signal which 

15 is present just before interlerence~ increased 
or decreased by the instantaneous value of the 
pilot tone likewise being present just before 
interference. Puring interference the audio 
signal is therefore .not retained at the correct 

20 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-

25 scribed· is also utilized for stereo reproductfon 
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 foi: the detection of the 

30 stereo difference signal.· The interference 
pulses in the received signal ca.use phase errors 
in the pifot signal so that it is not possiible to 
derive the .. pilot signal before the gating. cir­
cuit 21. On .the other hand the fact that the 

35 voltage across storage capacitor 22 in the cir­
cuit arrangement described so !far is retained 
constant for some time during interference 
a•lso produces a phase error in the pilot signal 
when this is recovered from the signal across 

40 the storage capacitor. Consequently, a con­
siderably increased noise level oceurs in case 
of stereo reproduction. 

The above-mentioned drawbacks are sub­
stantially avoided when a parallel resonant 

45 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 
iby the pilot tone applied through the con-

50 ducting transistor 21, and consequently only 
the remaining portion of the audio signal is 
present across capacitor 22. As soon as tran­
sistor 21 is cut off due to an interference 
pulse, the voltage across storage Ca.pacitor 22 

55 is retained on the one hand and the circuit 
65 continues to oscillate at substantially the 
sa..me amolitude :and phase on the other hand. 
The sign8l at the gate electrode of tran.sistor 
23 and hence the output signal_ theref~re con-

60 tains an audio component which is unin­
fluenced by the pilot tone and a pilot tone 
whiCh is ifree fr~ phase" interferences. 

It is to be noted that in the case of a 
stereo . :receiver the output voltage of resistor 

65 25 may be applied to a stereo decoder where 

the 19. kHz .pilot ton.e present in this signal. -... 
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 70 
diagram of Figure 2) so that a 19 kHz filter 
may •be economized in the ster~ decoder. 

When a. stereo .signal is received the output 
signal· of detector 3 includes a djfference 
signa:l component modulated on. a suppressed 75 
carrier of 38 kHz. In the case of a mono 
receiver this 38 kHz component may be sup­
pressed iby incorporating, for example, as is 
shown in Figure. 1, a circuit 66 tuned to 38 
kHz 'in the emitter line of transistor 5. This 80 
circuit then provides"' a feedback for this com­
ponent. In . the case. of a stereo receiver (see 
the detailed circuit diagram O'f Figure 2) a 
circuit 6S tuned to 38 Ulz is preferably in­
cluded in series with storage capacitor 22' and 85 
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 90 
receiver it is not possible to completely sup~ 
press the 19 kHz pifot 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 95 
interference pulses too much so that the 
switching pulses if'rom the _monostahle multi­
v.ibr.a:tor would have to be widened corres-. 
pondingly. Then~ however, an unnecessarily 
large portion o.f the desired signal would· be 100 
suppressed. 

It has 'been found that good quality inter .. 
forence-free sound reprodu~tion may be ob­
tained with the_ aid of the circuit arrange­
ment. described so far, even in those cases 105 
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, beqi.use the ;i:eceived signal in- 110 
tensity reduces (fading) it may occur that 
the gate transistor 21 is su:bstantiaily 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- 115 
ated by ensuring that only a proportion of th~ 
i11terference 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 120 
off for more than a given -proportion of the 
ti.me, for example, half of the time. . 

In order to achieve this, the circuit arrange­
ment of Figure 1 includes an integrating net­
work connected to the emitter resistor 61 of 125 
transistor 60, which network;· consi11ts 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 UO 
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·. :~~i~:sig0~1 11!~wl~~i&;a:~Hru.de:~~ base resistor·.98 and .enutter resistor 99. The tect9r eom_prising a di(Jd¢ Z<:>/a.resisto(7.7)iiid output signal .is derived from the :cinitter elec-~·. :. .· a capacitor 78. The IF;sigiutl·should oi'ci#irse trode of traiu1istoi' 97 by;ri}¢aijs o:f a ·capacitor 

> ®~:~!~~t~ [£~11~{~~ m . through ii. "coupling'.~p~citor 79, a parallel;.. connection exists betw-een:collector and emitter •·· .-. __ . · 65 • arrangt:;d:iri.duc_tor·Sq \Vllicl1 serv:es to sup~ss electrodes of this transisto()hrt>ugh which 13.0 :·/:·· ... · .. <:..:- ;, .. :·.. ·.·;_:_.'. <.:> 
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connection the signal is passed on to storage 
capacitor 22 a.nd circuit 65. When an inter­
ference pulse occurs, which causes the mono­
stable multivibrator 52--53 to change its state, 

5 the voltage at t~e base electrode of transistor 
93 increases so that this transistor is bottomed. 
Then no base rurrent can flow in transistor 90 
and a very high impedance exists between its 
collector a.nd emhter electrodes so that th~ 

10 intel'ference pulse is prevented from reaching 
storage capacitor 22 and circuit 65. The signal 
~evel at the output is then only determined by 
the voltage of th~ storage capacitor and the 
osc!llation of the 19 kHz circuit 65. 

15 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 smaUer portion 
of the switching pulses ·present through tran-

20 sistor · 93 on the base electrode of tr.ansistor 
90 readies the storage capacitor 22 than when 
collector and emittet' electrodes would have 
been interchanged. 

In the circuit arrangement ~f Figure 3 it is 
25 always necessary to use a dellty 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 iow value is arranged 
30 across resistor 89. This capacitor serves to 

so~hat smooth the switching pulses which 
reach the collector electrode of transistor 90. 
Furthennore, this cap_acltor ·produces some 
delay of the signal and higher signal lfre-

35 quencies, for example, the -38 kHz difference 
component of :a: stereo signal in the mono­
receiver are attenuated by this ·capacitO'l'. 

WHAT WE CLAIM IS:-
1. A circuit arrangement for the suppression 

40 of inte11ference · in an FM radio ~eiver, said 
circuit arrangement comprising an FM signal 
detector and an· inter.ference detector; the out­
put from said signal .detector being applied 
throogh a gating circuit to a. storage capa-

stereophonic signal which includes a pilot tone, 
a: para:lle~ resonant circuit tuned to said· pilot~ .~. . 
tone is arranged in series with said storage -1.ds -
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 60 
component modulated on a subcarrier which 
may be suppressed, a second paraUel resonant 
circuit tuned to said subcarrier is arranged in 
series with the storage capacitor and the first 
mentioned paraliel resonant circuit tuned to 65 
said pilot signal. 

3. A cirCi.Jit :arrangement as claimed in 
Claim 1 or 2, in which a resistor is arranged 
in series with the storage capacitor and the 
parallel resonant circuit tuned to said pilot 70 
signal. 

4. A circuit arrangement as claimed in 
Claim 3, . in which said resistor together with 
said stOl.".age capacitor constitutes an RC net­
work having a time constant of approximately 75 
10 µsec. 
. 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 80 
:and said :fkst mentioned para:lleJ. 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 85 
bipolar ·transistor whilst said series arrange­
ment is connected to the emitter electrode of 
said bipolar transistor:. · 
· . 6. A circuit arrangement as claimed in 
Oaim 1, 2; 3 or 4 in which said gating cir- 90 
<:tilt comprises a field effect transistor. 

7. A circuit arrangement as claimed in any 
preceding Claim, in which said pu1se shaper 
comprises a monostable multi-vibrator circuit. 

8. A circuit arrangement for suppressing 95 
intecler~nce in an FM r.adio receiver, sub­
stantially as herein described with reference 
to the. accompanying drawings. 45 citor, the output from said interference de­

tector controlling a pulse shaper whose output 
pulses block said gating circuit during the C. A. CLARK, 
occurrence of ·an inteclerence pulse during Ciartered Patent Agent, 
which occurrence an interference-free·. signal is Century House, · 

50 derived !from ·said stora.,&e capacitor, wherein Shaftesbury Avenue, 
in order to obtain subs~ntially · interference;.. London, W.C.2. 
free reception during the .. transmission of a_ Agent for the Applicants. · 

~---------------'---:"--.,...-----------. Printed for Her Majesty's Stii.tionery Office, by the Courier Press~ Leamington Spa, 1972. 
Published _by The Patent "Officet 25 SoU:,thapipton Build!ngs, LoMon, WC2A lAY, from 

· which copies may be obtained. 
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connection the sigtf~f; is passed on to storage stereopH~rtlt signal which includes a pilot tone, 
capacitor 22 and circuit 65. When an .inter- :a· parallel, ~esonant circuit tuned to said pilot('°', 
ference pulse occurs, which causes the mo~o- tone is . arranged in series with said storage ·J JS 
stable multivibrator 52--53 to change its state, capacitor. 
the voltage at t4e base electrode of transistor 2. A circuit arrangement as claimed in 
93 increases so that this transistor is bottomed. aaim 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 -para.Jlel resonant 
storage capacitor 22 and circuit 65. The signal circuit tilned to said subcarrier is arranged in 
·level at the output is then only determined by series with the storage capacitor and the first 

15 

the voltage of the storage capacitor and the mentioned ·parallel resonant circuit tuned to 65 
oscr11ation of the 19 kHz circuit 65. said pilot signal. 

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 · ¢ircuit arrangement as claimed in 
90 reaches the storage capacitor 22 than when Claim 3, in which said resistor together with 
collector nnd 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 µsec. 
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 fi:rst mentioned parallel resonant cir-
30 across resistor 89. This capacitor serves to cuit tuned to said pilot signal through said 

so~hat 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 bip0lar transistor. 
receiver are attenuated by this capacitor. 6. A, c;ircuit arrangement as claimed in 

WHAT WE CLAIM IS:-
1. A circuit.arrangement for the suppression 

40 of interiference in an FM ra~io re.ceiver, 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-

45 citor, the output from said interference de­
tector controlling a pulse shaper whose output 

Oaim . l, 20 3 or 4 in '\Vhich said gating cir- 90 
cuit comprises a field effect transistor. 

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

8. A circuit arrangement for suppressing 95 
interfer~ce in an FM radio receiver, sub­
stantially ,as herein described with reference 
to the accompanying drawings. 

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 stora_g_e 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. 
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