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around t hepgliad sigdadvVd Ma 1375 @d:t n isrth;d: el&dgaoﬁs atdh ene phhase abttsepnost I c shown by a
br oken Ilr‘i‘éc H‘ed@ 3g Prthy § “1% SRR @efffﬁﬁq e“W alp §1i§‘b f ned. 25

The oper at] af i e e f‘i(ﬁﬁ“;)b%i el oeaenci es of the
Si gnaé s&ﬁnﬁl,@ cf&ﬁltﬁﬁd)ﬁ@ﬁé odth@ safll v eflﬁeqﬁd:nEﬁUI t 3 via the
second si gigedl o IMaEng ﬂihehrbﬂhgheuluq‘ Uecrq'@heq e ngrBe Mi:il of thegpfferkd are applied to
t he aUtO”ﬁr??ét ) d‘lﬂ:ﬂg %] ter | v H*%‘ ﬁ“-ljefyn@f"’efﬁ"%?ﬂﬁ@m i%j gnal has an
anpl i tude "5Fgalie ‘ioﬁ'aaﬁf‘b 4L dob ﬂﬁfq‘h oH&, ihcudicSindRP kYl the sumi ng
circupt. lpathtdgsin ssumagmgass: iltdeUbuit thet filfesS FAheladed tid th8Gecond sigiahpath owerge f r equency
signal, sas %mdkpatsr@teoa"th:ﬁmm%qﬂg g2if C‘Wf ﬁh ?trsessaimwaa lit o t he 30

appl i ed Sltﬁﬁg‘t:h" as s gnu EEEMES and the phase
§até$1h alsoHi gher - frequency

Shifts prorelan m@tﬁr&eouwuesw atp

Si gnabs i rewingao fhermhysicsl 3lteke Mlbelmolawla mlmeywut er wubhan the
threshol d »&dg tepsiop [fu g@ ltr,haltgh w{fergx elr;;s c ?w{f his case the
| ower - f r efifEREY: rila > 890 SHEtipn o imepfthg phase shifts ng circuit and

hence the ouwumg&r.g&ahmy[sigﬁans] trad mmcegmg iheviy frdiudacibsOMger fhaiequency 35
si gnab onlt cwaﬂilfnglendxeoftthﬁr kighprsdfiltea | Fue atJ[aelplut]:deelqmdenlt behavlmer noi se | evel of
t he offeré’;'éj VEGoR (Jrede Svilagatec, Ity Heai dn‘& aned iy feccothi ch sat i sfies

e s s1 I depéndent aviour
the above f0liSk eéne‘tslm "5, NaaR ﬁr&fm NSNS0 e Uahindaige. and anpl i tude
dependenceisntlmir dluscand, Fxpmefsxern sdmstphisheh;fts ltffer [ err] i ncluded
in t%e firlge’s t4@na1 path agpaaél ?ﬁ' figpalghapwipg) o sudfcusmlbr b6 t he

133 3ahia iy h
(11 cer A dbeydn Beeoe o T Y tt;aﬁg‘e%és all-pass
filter. ThenaWn Qmmepa Qieﬁl:e@& hesOhigeRfrd klgnsis af ol Pifde R has an anpli -
t ude char aedtsgy is btaibedaghih@mespinds fei tgaursm)wiibn Fugue 2.si gnal s havi ng anplitudes

smal 168r th nAt fret ¢ F’é%ﬁef p“svS&‘P iy Et(ills ﬂ%hereé@ signal s
having a ﬁfﬂ%fﬁb You Tl gﬁiﬁcﬁgﬁhgfiﬂé?eﬂigls Shtly attenuat ed.
In this e thiCeHered | sfpmal i Bivided “in @Mllﬂ‘tgueﬁ@ nRs Eﬂﬂé’ﬁiu& e tleeﬁntJ ations there
will be nanamap;ttht carefi fraqoncigof dkeekigh-passefiteband of 4é law-mssaftival transition

(ful 165] i nespincigdy 3nd SRegrOYYoR rgiorhf e Altegcass fomplimenyasy, thish shgisal pbt hs nust be

equal, in contradistinction to the first enbodi nent the phase shifts of the
signals must differ by 180[err]. For higher-frequency signals, that is for
signal s having frequencies higher than 50 the cut-off frequency of the

h| gh pass f| I ter F[err] an arrpl | tude dependent behaV| our 50 of the
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for all frequencies (Figure 3a), whilst the first signal path has the

anpl i tude-depen- dent nature illustrated in Figure 3b. However, because the
phase shifts differ by 55 . 180[err], in the first signal path a
hi gher-frequency signal having an anplitude smaller 55 than the

threshold value Uerr] is applied to the sunmng circuit with a phase
opposite to that of the corresponding signal fromthe all-pass filter, so
t hat these signals cancel one another and hence for these higher-frequengy
signal s an afiplitude charac- teri stic isL¥HH ned which corresponds to tHRat
shown in Frgure 2. 60 gcdrlgt agéanta e %f th| s econd enbodi nent

urther es a very adyan-
t %no ?g: ik epH’rtthf the

over the first e

o Feut 114 ot e muBalS fah,fﬁy*;‘?%f:ﬁﬁ%s;aﬁ&soﬁ C bt htalbobuct (he
this frequency behamsemmrhqmay tghsdssion eheratteristé Whirte corespondp e thig Sectiinen t he
offered signal is divided in two frequencg ranges care must be taken to
ensure-that the cut-off frequencies of th gh pass filter and of the 5

| ow- pass filter 65 coincide and the t#pnsition regions of the two
filters are conplementary, which require- 65 5
1, 396, 585 and the high-pass filter to have a transmission charact(‘.rlstxcm:)nt s are not readily

sati sfied. Further, the second enbodi nent enasbl es a very advan- tageous
overal | transm ssion characteristic_ta be dBtained_by a special choice of
the filters, for if in a preferred dmbodi ffenﬁ +ofc +t1he” i nvention the all - pass
filter Flerr] is chosen to have a transm ssion characteristic which
corresponds to thenfRaal Rmisdar chtacteristic is obtained which corresponds to the function
5 1+p[err] and the high-pass filter to have a transm ssion characteristic
(pt )[err] (plerr]+1) [(pt )2+ pt+l_an averall. fransnission characteristic
i s obtained which corresponds to the(11*aﬂ{:‘ft+|Ptrh‘P(>ﬂ+pt)[l+pt +(pt)[err] 10
where p is angular frequency in radians/second and r is a tinme constant.
This is 140 exﬂcﬁelylstdnsllatrrf&nwysmlr@hanﬁl{meltdi od ofs aamt"thﬂéta%rg i ow d&ss
filter having a "BeEcHe E“‘ﬁ'{’? Paftf ecthitd-grderelor 8T PP RE 2pd¥iBand.  The
second .enbodi ment REY hglrrg IR @sg othé} Jd@a%ﬂ@&tn Réped Qﬁr}fé&ﬁhg‘nof%e t he
aut omati c gain coratnroﬁkﬂcsgaag@m enalge]lz.1 To paeiitithé ude v alsbpleodesign sf j3laetodesi
of this autol1515 matic gmtcmrogalmﬁychgrﬁew@ble itq exm 3?2 V@%’g%lrcﬁ“}ﬁ ‘élUFOVhé ot oy 35
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gi ven threshol d vt GRECRES L “‘ﬁ?ﬁ%ﬁfﬁ% e ChHET ool se
level in the off era@cﬂuo%hl%ﬂhlﬁ Aaflfiaure 1hOwHIAL rﬁﬁc 108 th @Wehi& whidie caut omat i C
gain control stageesphdsmesthe theesiold wlue ab e bﬁoxmnecgede@trbi tagn Pa:d'dwet, |hmhta+

anplifier A @Fi gurieqyg CYV\M 1y hﬁ‘afigseéevt’lh@m@? él‘ant lsef‘°’& gn%fav- cor?

responds to the t g@ es?ﬁﬁf@ﬁl Q?ﬁlﬁoﬁm
er, in the

However, hi gher- gog(q%amleﬁl tgaaa ssm qudn&gmah iaMastonaxpﬂ.e Qﬁp iy
hi gher than this roiobe lindwekhig émid s ampﬂmdanfptltfsmed apsl@dtthalne Futneatiq t omaztl c

1 h
o e et R oA I it Tarp g e

IO
in the second enbcwlltmngﬁnei B&s ﬁotleﬁecﬂﬂle(b&lpﬁ&tghﬂw tm thd‘li&stlembbdnﬁdnf)mowaveri he

anplifier A of a Isuqitn ?gi}nls wimstch)e pasprd t withokyeany rats rtﬂtétwd:eﬁgofha‘t 33}0 aaéopl ie
to the automic 23! Bt TSI B LN e G Etes
enbodi nent the ope,glai of t e automatic gal n I's such that
si gnal s having anpli HudﬂSbegdleeﬁthetr thé Iavaﬁmatnhgam homhmhsd bvatlccaedearbe astaddm I
att enuat ed. Conse%gS It t<I”feB ltthfbﬁ‘dﬁlp HE;PP‘@#‘&? Ce; 8? 35
che'[m ter dbes SR LI S PP e
enbodi ment, hOWEVQﬁclud&Uﬁx hé&sé ﬁdrﬂyl% 8 cHRS: waxtsmsﬂn @i vaich @At i on,

so that- the autorrammemgalsnag@@dthesumnumaml is required to_be capabl e of
handl i ng | ar %& arrp] i & ‘bfbﬁ‘i"ﬁ frsen ; su1tagfe fgﬁgﬁ aPBH;“l;‘ﬁ %%“r?‘Bgﬁgltgﬁsm’a | on gnd
hence the incCtusi eqrt:act;%mg pal ns 1E?}na$vlvi}n CrmaHAEH otn frdes 4" thningO hVi'cg Sty m g

allowed. It will ke whiceahe hféanatadheg@wttermtrb@odg&u Mir Obthified| frain $he iae:wsdjcceeded
by an addi- ti onalmoaulatedneatlw arﬁ[aeiow}fren@n@amﬁert\héyMStquthgathF If%é]r oduced
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ever,
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appropriately ChOGﬁddia@-fie neplgés Meammnafdaedmrls anf atste&o elb@itee 805 ati the | uded
in these paths anduty bﬂe W%mﬂmg tran ssion ratios V\:hl ch occur
in the input 5§tagem%1 ot R@’ngﬁ ‘gﬁp ﬁ?nt a

receiving appar at Llﬁuaﬁ%ﬁxﬂ e@é]l Edanph scbé?a\le{ﬁege he low- k@Ehcy RY famre.ecel VI ng
appar at us suit abl eochpisest tagous ege gbrtols aod fikdre fe epdugple cragh gmhkumble filers.The

receiving apparatus in known manner: conprises a tuning device T by neans



of which the nodul ated signals to be reproduced are obtained fromthe
recei ved nodul ated carrier, and a | owfrequency anplifier V by neans of
_Which these low frequengy signals are raised to a level suitable for

reproduction. The tuning device T 45 in known manner corrprl ses a
hi gh-frequency pre-selecting stage, a m xer stage 45 including a
| ocal oscillator, which stages toget her are indicated by HF, several inter-

medi at e- frequency stages MF[err], M[err], a detector D and a stereo
decoder_SD at the out puts of whi bFP6t5 two stereo signals appear.6 The

| owfrequency, appld fi.e thi byi ous| pri.ses fwo separate 50
Dl 11 o1 Sab A pep e ot LS e %ﬁ’er RS, Bt hose

anpl i fi er sappliedt hehas be deusiuaﬂ hefubErQE, tﬁ& ocmrnoserea&uer aicuit ages. The

| ow f $equeﬁ da?varCPl‘ft@r si metching the thzeshobhmisgntheol s and
A et %;a o L

6 As the tweatrammr xs%&@ thd B @@rifGi od'uﬂfé P RO s €nel €duct i on
circuit (Rtgseewfch a@ving appsesgneiot KrchJh}c nto(tnlanddl stgnalt ke wd Bd fetrly signals from
the spereoidd {de 8t Fabc 3 f1oMmed) suitald Fh%hnb’é’e lndé%él?erf@ﬁéateﬁ@ﬁ‘émxbef ore to each
of these nﬂteﬁx?eda su a rc nggﬁ?gg 115 lﬁ%gl&lgﬂ‘lggl{ﬂat egnaI qs to be
appI i ed f Ofast rTﬂErﬁ'JadhitgfrEdﬂ&lciz lsta g2 Sdved t\éaltdﬁﬁaﬁyomfo about th@@mple | evel present
in the nodufaed 'rhg inpjr mhl ah¢ éfrserdl sighflj IsaycﬁthKmiplesb dedved Bona lied 5 to the

nor sepst eduftil bR preding | Herpede-fee s BsehemyicHBr ei nhefore, a
oI N o et oot o oot e
SI gnal . | nast dhe casaamy (hé amphﬁdehyvmdag; @npéaifeat diferk GRplifeC PaeAE therodul at ed

signal s thi ﬁsr Prae gontrdl jsigepl jtas the mekeredistign demtsvledarﬁr om a suitably
chosegy poi ‘i;o sl E{p AL hf% h"i*t‘)"“’suc such I nysuch a

I‘
C gam con sta e o} e C% oise.
recei ving ﬁmaﬁrn rUtSit gﬂ% propk itﬁﬂ@dﬂghel b rdsvblgél ng the 10
I nt er medi actoemﬂrsemmrrbyneteaqels are SUCCeSSI veI y subJ ect ed to limtation,, so

that the Iast Ag a¢ "é“ dﬁmd ewheladignalany i nf or mati on
aﬁ A1 10), CCCIV a 3,1' 11 lt l[ VO
sect l1’§Pfo é

about st he 4} mdlc B %ﬂlg I;Qﬁgrl may, for

1 ect
exanpl e, b® detI ateéh rﬂiaﬁmchd‘lh@e @Hlt eoOﬁ&p orfdl @ nnﬂud
i nt er nedi a thetge aralﬂtﬂ-dt: lof the |r®elmhvemlaltaued:adrﬂ i ndi cat ed
in the Fi giﬁ{l Bﬂf g@%@}f 8 sg“’d’e ljcvet’éegeffs&@ﬁ?nﬁlﬁea%u t of the inter-
15 nesbi at edd 1{'6.@ Wsessteﬁgefst @feﬁ g v§n R AL ofltﬁe?: by seans of a

rectifier @eam@kperasetdna gnaasemhayevhe;t i dpiratid ed tﬁhyre@rﬂﬂ&) anga direct-current
anplifier £ gﬁmn 167 19 gn %‘ | irepiodygtiqn.t breauseen deapnebly goodommewdl signal to the

noi se redus:,imrtﬂ&rea%yﬁﬁegﬁe AN R ¢ Sﬁi?ﬁu RS Foretiamghisif®ecOC i's chosen to
have B chavife l@d idSindahis w?z*'ﬁed&gﬁaq) may Qvd 6kusetlOro control @le Qb ddction ! gnads whi ch
when appl i Qiguits.o the autorratlc a| n control stage of each noise 20
reduction gi I’l’]agla[‘:p edecqling & ver rt‘r‘rilﬂ*sftfgpe ai%fhetq%ﬁdm'?legﬁﬁmge\ﬁa#ue of this

aut omat i ¢ GaigBa&ion r&'ch&%@ R 2E Lh B% | j@’@gﬂgﬂ‘geous _
Ci r cuiist anmée Irdt‘ludtxblﬁcq ﬁlﬁsdhkcﬂioltse Bon&fnedl ih&h(d.&‘&éob ic iRl ke @@l 1S 4ohat in
many receii¥iefgc a‘Fﬁ;'E ui tabl e d| rect vol tage i s available in any

Case. 25 g ekl i, & ' ne hre B Iy vl Bomstun
te C S

i ndi cat i oncireiae Ry ihdsmlgrfﬁothé @&@téﬁeﬁf uenc tic change-over
from4ster emlor woeptd f:nquen@y abie exegdptld (kHz,a\ﬂdch\fh @Ko Vied $Aproduca&COr dgnce with
the anpli ttj;te gt r%@mé‘ éfeﬁéﬂcynfﬂﬂuﬁle éGreeaquom Iy Mg}haft cledrghati t has been

found t hatgRekse Py mui}@fkeitg §§§ %m%efﬁglﬁ BioF gﬂ Spore annoyi ng
ef fect on stllharxﬁst'eulfte()aﬁlg Shdd eﬂh&lgoxseelat; uraI signal 30
deri\s8d f riggertiche ee igelesion of ghegprabass ﬁkéemEIearthnangrich/eanselqmm;t ﬁusel ofspt he

recei ved rﬂi ‘;‘gtl Ejfﬁgleéaq’ raF‘i ‘rgrggi’el‘t’h‘é:; : ﬁ*ﬁ%‘&@ﬂﬂé@el it is

desi rabl e ihfnck b tHe@CRheY B ¢ Onehbiaanid 6r 91¥% is § ato®fronaur al

reproducti on,It belclat@ereaawdeasaha isy r@inQidn RBGIALPrD dd&QQE}QC}bLGMInQn is to be

pref &fred P frl eecqived msdlated orrier Tignah hepge- 08I i S
ef fected téi%zgqx tegfng,?ﬂalél o ;:%Vre ‘%j;j‘?afgredhé’t ene C@lg‘}PFéblmtb the stereo
decoder 35us. For thidlpﬁtp&e kiR adis dir 1t§a1re . also be used to

cont roI t rvéuChGn@@ the dhpets jod) the r@Ee cHuction tx&mts‘lihébe amaieattusenaﬁﬁm ding to the

PY [i% whithhug % 19eord plewer tesppativelmmayhi cl60t h
i nve®Pi on \2} ic e
change. ovie] a%%?ar%%a?? “‘ttf;t@grrﬁﬁ OIS of oot s my
be chosen du@dbecopparsivele calodint, ihQékfal a @ﬁ&ﬂ&&m@lf\&@ %&Zﬁlﬁnt rolled 40
noi se redtH?Meoﬁlech cﬁllt@dGShe switrh siehich oim tgariged obith rthethel &ﬁﬂfeﬁ@ﬁlhonl c signal to

be r &r od Pt thescagsy of itheFEprodyetioy of agencisally 1aepedsd sigralsracdustani on 6% t he noi se
further requires two |owpass filters FL and FR which are connected between
the stereo decoder SD and the noise reduction circuits R err] and Rerr],
for the received frequency-nodul ated carrier signal contains a 45

pilot tone at a frequency of, for exanple, 19 kHz, which is also used to
produce a 45 sub carrller at tw ce the frequency for use in stereo

o



t he noi se reduction circuits nmust not respond to the anplitudes of this
pilot and this subcarrier, and this is the nore urgent as the anplitudes of
the pilot tone and the sub-carrier _often are greater than the noise |evel,

whi ch woul d prevent any noise 50 reduction. The inclusion of the

| ow-pass filters FL and FR, which consequently nust 50 have cut-off
frequencies which are slightly Iower than the pilot-tone frequency and
preferably produce an attenuation of nore than 18 dB per octave, elininates
the influenck of these tones on the behd¥?®¥ of the noise reduction

.CI reuits. H WI a éz'éggeaplp F&h& I1r{ﬂth% agehoq'ttht grogﬁgh eofréﬁzmﬂ)gfxdng C&Jdg glf:l)ﬁséntpr ovi ded
in the receiving ge Vao, 194PPRII RS 1S 1B use when recei ved

nodul at ed carrier signabgh @rfer 4 eqo¢idng apparaﬁﬁhadwe@cuxscxbuﬂ v@icb@omin@qfs wihgnal s
whi ch have been r & srdRgddeniee Gﬁuﬂﬂf&% s @Yragﬂ*\‘g (ﬁ?@’éerﬂ@ébﬂtﬁ lﬁ‘fag
Ceproduced vPathil Y (RIS | PO St Ll B 1

For thi's purpose @it il1S hpFopflidlf 160 NacomntokkitddS inl kiR PRt eehblng them @anged
swi t ches whi ch enatwl:@s, txinetdqu:mutosthgfmctdhiaem@arse slaieﬂuc;ignadmfrmn rt@mﬂ tegncteo be

connected Loy ‘”’3.6%“ r“’iiyfft o 3 SEEPLEE i égf' fréﬁst I g
recorder and al lgﬁnrf Eglh\kgj %ntrol s 1§ees ppﬁ W' I %
clear that the coaf&dumd wB1bIgﬂaﬂ»rocfu€H'd ih tBe ﬁmrsle apiddl Gd u(arhnfpuﬁeewt St t en
al so be suitably m)dFiBurechﬁ siBes dusweryt ¢fecxmopls @ haisg grkbduitipn sairciit yhlge}hafissant o be
[ﬁé}p CI' I‘l S
repr 0- duced S Cé IVH.']E E gat acgngﬁrstg‘o ﬂlccl):'f’grtlgé S nCIOSg?gE\;% P &%&?O' - 15
signal will b su{‘fal b2 tondibiE BCHRe shunkrly) desbhaled (bhbels UG Ggguft SW T CH NI Ch i s
ganged with the sai deeWnpmhﬁge $1ad thball-pass filiet B, M mzhn tolﬁlbmlé’tEarﬂaSﬂez(ﬁfzedt he

repr oducti on of mhg meas ohi Itlyﬂ C@?C grhih gmt@s datre@ﬁsrt ‘B thavirgqual erfritter
1, 396, 585 d collector resistors 2 Tespectively and the series ?meﬂ?txl:gg& gﬁ%ﬁ

? C, and é resistor R, thh series c%rabmanon is corHle d"1 &Eﬂ;’i
in the case 0 th@ollé@d}feﬁh 1€ bheR df Arans@HoR PP NARELRGO ol the Arah tcankc prel tag
Vierr], is appli edidesoant aﬂle;:alsse‘lidl: thAIonthntwg;lnalsm vhigh nmay be deived faign dppancednus has
been di scussed vvh|°€: £ andsresignr ﬂ‘ 4? gf ?f‘ec orementiencd faypigablene
| owf r equency arrplria‘?sfng?"“( %th:rfsprepv |°‘Er5°SP°P i 'AY &8 tion may
obvi ously be used al so when the tuner and-the anplifier are separate
5 units, as 2% indicated in the Figure by¥—F—and V. In this case the noi 3%
reduction circuit will appropriately be dc®®nmmodated in the amplifier,
enabling themto BHOGESSw, kd‘b@&gdeisédoﬂ abiftied BF 2 RHBACEh Glfbhsk OF e @Al
signal s from t ape s&eCDF, dehich i€ Bighsdd by Qtidinsdf aysBloss. RlTéae pl ow pass filters FL and
L[err] may be accom"rﬁuatl dl fof thqeirst ilenal path jisndeiped ft ell of ttmeanazprpﬂ ifier.

T h- ﬁlt
T.he tuner an??]t he é F Stn‘!l-gfg %? y COrIr %%‘E)l%‘s to pai)srem:ntlonec?f a%&H ltnFonal \
signal | ead roug |ch f st gna for ‘the nol se suppreSS|on

circuits which is produced in the tuner IS atgplled to the anplifier. Figure
5 shows, by way of exanple, a noise it which has an

adj ustabl e threshol d val ue and a corfPFoP| Bt &*difplli fi er and may be used in
the 15 recei V'ﬂﬂg R nanL{ﬁls %ﬁl&ﬁ{:qé ggedt&Ehegilt!er yrﬁﬂe'l on, the parts

encl osed between the bro I nes corresponds ng to the siml arly

desi gnat ed bl ocks in Fi gure Kee)the i nput_mt agersS and phe all-pass filter
Flerr] have been conbi nedpand(mane prceQI I z&d1byp{manapaf1)a_&_r_an5| stor circuit
whi ch conprises a transistor T[err] having equal emtter °Hhd col | ect or
resistor s R[ er r] aﬂde-Rb{t@rit]wﬂt ®s pﬁﬁfeht\/ﬁhtythalmdnsfeheurﬁtﬁihlcﬁﬁ bE editieMay ithen of a
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capaci - elFafﬂ m&WdOfaﬁrﬁzlglﬂ -avigh} PaSS\ﬁmtre prrsg;trfireswwm nat Bon
1

S connected 11 : LS %@ 26’%@ e . e

transistor Tr[errlreg tSthStsEcb!r(at fBen deito §Id0{he GAph€ WhredddbeOsf M des an

all-pass filter t laepldiet puthich rlcads tbef fi |Iﬁ¥1’mm urther ﬁlﬂdrk/mjpfbﬁamﬁeh&q unct| on

of capacitor4q] erg1 %tfﬁda oy &C O@Iﬁ’“#e ltﬂzhapass

o or ehont | onedt o ETOBEL 5] EAFA G B LRIl U FarE AL B lons <o
the function 1-pr frdh its emxtter circuit,

25 1 +p[err] The si ghbd amﬁllﬁtroAbechpcsomes@derlssagapxpﬂhe aulmwfaheatrmﬂaci‘t,or Cl to
the base of the tlr:%’éi ’gi‘%"f dl\’thh'ﬁe‘l“é'f" e ﬁeéfl‘?g%ialg @dﬂ“ﬁ a‘n@&r‘%’df theasi stdrs
Rierr] and R. Th@, Shifalo 1{1& qh R Hhtlop sthlETH, Contbrisds ORO t he
emtter of the tr soisd cama:hatmi bieuwr: dioadd D, ae IDi; efl dh@seh&&oﬂﬂbx ol SStHvo f;drihéxer
F[err]. This_hi ghdj ‘é\ﬁ§§3d rbup i gvilh be Flalnsliaeﬂleﬁmdl@mambe replacetilbmmramhmah at

| east approxfomate %ﬁ' 'ﬁg’tﬂﬁet AR fhe i ijirslly (Eoéﬁes arfgﬁge t‘}n:gt“g 50
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Rlerr]. Through the resistors Rerr], Rerr] and Rl err] a direct current
will flow fromthe point 40 of positive potential (+50 volts) to
earth, so that across the resistor Rerr] a direct 40 voltage is produced
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anplifier DC. It should be noted that the invention may al so be used in
receivers for anplitude- nodul ated carrier signals. In such use the control

direct voltage may be derived fromthe automatic gain control voltage
produced by the AM detector. 35 VWHAT WE CLAI M I S: -

35 1. Apparatus for the reception of a nodul ate conpri sing
means for receiving and denodul ati ng said m) Lli i gnal and
anplifying nmeans for anplifyingaresulting , said
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tionship between the control voltage and the threshold value. Since the
rel ati onship between the anplitude of the nodul ated carrier signal and the
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stage thr 4on. ol s ?ﬁtJt Mo&rtf Rohrfocti o hCihbde G sibd A€ HO A
first input of fstSdie) gutth AGes ma caeda vqmahhs a;xﬁeeednmgaefah@tmoasaﬁecond

out put of sai d seeplitliods; adiest tresistgr seanasiad] betgsntthepfathgdei of s#i§ third diods ng stage,

said summi ng St%ﬂ%“;ﬁ%%e e ’H‘éi't%ﬂé?&%ﬁ?m f%tiﬁﬁ‘“’? g{a‘tﬁ?ﬁ%ﬂt gtm%l S 45
may be derjsved, kiBHEmyset decoidiate aad)shdl ug%r Eon@hnt bR rkogai N 15
control stage cda&mge‘sbemaerntm asadgmahaxcap h éddetémérae;tom ek copegts pewitil, t hr eshol d

val ue which thresumréueslstpalcweecreé LSl stt"ean i ipeat 2i n
{Seponce (o o COREL T BN R e ‘3 R

modul at ed gar ri gbpostiogdd the al at said first mput Alfaddagt au@ a%&m@dn&lcfm(dlein&tcj aiqm 1,
for the receptidamk carréme blen oipchrgdub stidefest resish® aucarorﬂmepongplglratodel n which

said control si ch paid phdet i fi cat iency nodul at ed
Cart o onet gt BT i,gitﬁf@%%‘?,°’mm LT R g dlasaaney
cl ai med i ,psCl ai 4 am;ﬂiﬁe whithNinditides la lﬁﬂted cﬁdﬁEOﬁlﬂ:hSprgr&&J tHaaighali dpplicdades ares

A"x

all -pass fil tersaxdafn!(f.imtamegag«taurqxrtr@alf‘mstaar 4 aw angxinuon imighg kmge is
arranged to 55 input for §§?v%§‘%%f%?g Ia'hxcﬁ ;Q ed%@&écﬂ%ég{t m‘# eds said
threshol d val Ueear&aeﬁ't aldGcontroP Sigiial 8GR APl S WEj ”eamuﬁ&gnmn signal s
havi ng anpig t udes b ppamm aaalainedatclams& innypithSaid dimiteg piodndlicorgprie fighi d - 30
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to 1-pr sxxth dxode, a sxxth resxstor connected between the said input/output terminal and the
60 1+p[er r35 whi iuscttxors mm,t dfiisgéh fqueth gnd fiftlt mristhras sevetth acsstoeponﬁqqtaobctvmn 35
substantially e % g of saxd ffth diode and a point of a constant positive potentxa an eighth
or,Co necte een the of said sixt] de an on
1, 396, 585 b Aot oo R S P B e ﬁ?ﬁ;e pis

angul ar f requen&ynbﬁ:mdmroflsﬁd aminhmad di6h Sésiots . anE) theA}bﬁtﬂdl aIetiﬁ)déiSf ﬁﬁ:as wed in
claim3 org¢d i ncmkﬁeht%ﬁﬁ%%?’gal n c ritr st age S| ncl udes fi rstt ancdo
second di odes apd jig‘é Bf 5

said first di Od%s &fpﬁ ‘Fé g R freétﬁhgﬁcﬁﬂ %ﬁ;q{,ﬂ,&égﬁs %%?g&mto t he
cat hode of sai din @dfqusmtedjmﬂm sanad to the anode of sai d second d| ode there

is appliedsa directl 08‘? ‘%PI g € he s#5gnal

applied to sai dm“ﬁﬁ,g}jn;h e Sﬁ'fﬁ@f’ pm' 1) °£@E3§’ ‘f}’; B}%O | d cont rol .
si gnal appl i ed &samplsal xécoﬂllfsl%ﬁoﬂ s:tagalrdaora@,nﬁnswbe abphea. ana
clai med in cl ai ganged with seiflifich s“;tm:h dnhmtaoﬁmmosmgaﬁ whiclo A tcengrbl mna vl:ﬂ)

further in#l ude fyo8 °d e%,ﬁfg{a? sgpal EF‘n t‘%"dm& t hedo
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connected to the anode of sald second di ode, a flrst resi stor connected

bet ween the cathode of said third diode and the anode of said fourth diode,
a first capacitor connected between the cathode of said first diode and a
poi nt of constant potential, a second capacitor connected between 15

t he anode of said second diode and said point of constant potential, a
second resistor 15 connected between the anode of said fourth diode and a
poi nt of constant potential, a third resistor connected between the cathode
of said third diode and a point of a higher constant potential, a second

i nput term nal which through two further capacitors




is connected to the ends of said first resistor and to which a signal is
applied which is 20 proportional to the signal at said first input
termnal, and a sem conductor elenent 20 the main current path of which
shunts said first resistor and to the confrol electrode of which said

control signal is applied. 7. Apparatus as clained in
in which there is included in said first S|gniulnﬂ|“"! | , kld hlgh pass
filter and said automatic gain control stage er which

includes  aWimter circuit which preveh$s,sshe S|gnal applled to 25 Haid
aut omat i c—gain control Stage fron1exceed1ng a glven meaxinumIlimting I eve
8. Apparatus as gl d grémbe ; W&{Pfa&ref SPiioh =lM :?’?u '3 drgququmgFaé»rS“Eﬁtﬁ“EWtashas a
control input fof " Eh ity DD b teLIB 2o R ol et e SRV RRrehd 1o
rectification ofFigaesth o0sld &Eadmﬁmymﬁara&hgnal the said control signal
bei ng enployed to adjust the limting |evel. 30 9. Apparatus as
claimed in claim8, in which said ;g% f F%&Hlt conprises fifth 30 and
sixth di odes, an input/output termn ﬁﬂﬁﬁ?ed to the anode of said fifth
di ode and to the cathode of said Slﬁmhwdnpd&?mthe series conbi nati on of
fourth and fifth resis- tors seri ed between the cathode of said
Uk 70t . Aoy

fifth diode and the anode of_said sixth resistor connected
betveen the sai d “inishfor BeRdul Siefinaa Ot Emm Pres, LORBBEL PR HIB nt of
said fourth and fifth resistors, vawsgm@ﬂm be gsawli.or connect'ed’ bet ween 35

t he cathode of said fifth diode and a point of a constant positive
potential, an eighth resistor connected between the anode of said sixth

di ode and a point of constant poten- tial, and a sem conductor el enent the
main current path of which shunts the series conbination of said fourth and
fifth resistors and the control electrode of which is 40 connected to
said control input. 40
10. Apparatus as clainmed in any of the preceding clains, in which the
signal to be processed is applied to said noise reduction circuit via a

| ow-pass filter which filter has a cut-off frequency |ower than the
frequency of a pilot tone which nay be present in said nodul ated carrier
signal. 45 11. Apparatus as claimed in any of the preceding clains,
in which said anplify- 45 ing neans includes a first switch in a first
position of which said denodul ated signal nay be anplified and in a second
position of which signals from another source, for exanple a record player
or a tape recorder, may be anplified and a second switch ganged with said
first swtch and in a first position of which a control signal derived 50
by rectification of said nodulated carrier signal is applied to said noise
reduction 50 circuit whilst in a second position of which a constant
control signal is applied to said noise reduction circuit. 1, 396, 585 12.
Apparatus for the reception of a nodulated carrier signal, substantially as
herein described with reference to the acconpanyi ng draw ngs. 13.
Lowfrequency anplifier substantially as herein described with reference to
Figures 4 or 5 of the acconpanying drawings. C. A CLARK, Chartered Patent
Agent, Century House, Shaftesbury Avenue, London, WC 2. Agent for the
Applicants. Printed for Her Majesty's Stationery Ofice, by the Courier
Press, Leam ngton Spa, 1975. Published by The Patent O fice, 25 Southanpton
Bui | di ngs, London, WC2A 1AY, from which copies may be obtai ned.




