EPQ283401 Bl Descri ption BACKGROUND OF THE | NVENTI ON 5 Field of the

I nvention The present invention reIEat°Q§3ﬂﬁrgqral ly to an FM communi cati on
device. Mre specifically, the invention relates to an FM conmuni cati on
devi ce WhIS C@H avoid interference which tends to be caused by obstruction
by signals Byer Bgtantlally the sane channel, for exanple, and is suitable
for use In SAREEINVERREN @ 10 plurality of FM comruni cati on devices
of substan%&%&m‘e are used In a relatively narrow area,
suc\h/as copg,aloﬂﬁglmteg{,@.phone devi ce. Description of the Background Art 15

In a co nrcatr o syst e such as cord-1ess tel ephone apparatus, it tends

to occur thatypd B:Gse%ﬁﬁ\)éhtfbﬁ réldtosQamerdily! tolaR #MEomindHicalidhBeViea. Marh ssedifibaty, Y i tiaR!
transmi tt egbiatds @anFMEBIMdaBdNHONIE WhiRR adndldiGinteffersrid which thrida tolbl c4uBéd by dbEruction
channel asby sighalé ofsiibstantially itieGarhiéehaniil, for dlaimple] 4t uitable ®o? Q48 In & CiRMstarch Whéréla
case of 1t hpiueity s-FMesmmintdationaipVices of shystdntilip the SanieccharmelfareLused in & pelativelymamalyarea,

t el ephone aghas ardiesstaephoneldgvicesse a plurality of conmunication channels. In
practical use, the user has to search one open channel for comrunicati on.
Ther ef or e, Degcdptiomefithe BackgroumttAtt one t el ephone appar at us accesses the sane
channel, mutual interference occurs to cause obstruction of communication
to eachfot herln @ pammypigation sysiemosugh pe-froxd-less iplephone appargtysyit eadsde easyrdhat the pervieasis
instal | ed PhstrEgied qﬂﬂnﬂcfewm"m?'tkmwnaéw%@déﬁm&m? phope tﬂﬁé’%ﬁ?ﬂé@t’sﬂ"#ﬂé
obstructi oﬂ‘edﬂ'f' '??t N tﬁﬂé’ f oniix{

of commun 8‘?5‘? %EHE'IW

obstruc}alo n'gg;p usa %\WP 1;
requency alogm atich

ci i 'H&sdquetff el Ich )

si gnal ' Qt cho"n ogé‘o%{uﬁukﬁ
si gnal havi NgohveRibna f‘sldc &ﬂ:cﬁdn@&@cﬁrgir&:ﬁ‘iﬂﬁesﬁfledc 9 ANRbtect ﬁah "Hié?médih% fte%t{éﬁky sﬁH—

t he outgut nthrduftfth )M &bt diraui. The AMHelectioh citeaif i 0 eigiita as B ABE RU-mbAGISted IHEr-

| evel of tmedidd4réshey agremhwhedmhm-mudemnhe mstg:haoyrmdm FK @ignal having

I nt er f er enfréquéry bénd clovdto that df forner Sdé thb Rve? bf th outplif thANIdbiectioh Elftuitis Varidblé de- S

hi gher t hapendingumd eedével of thd AMarhainiatad sigiablee, judgdinent can béknade-that infebfeidbcb occurs,

di scl oses whenthechastpoideseladf the AMaletectian tircitis hiphec tharanprédeteningsivefenatce develi nput

si gnal %s i sdiSeh-¢tBeRAtdiscivees affhtdemaduiation dirauf in which@n AW oontpronemt of inpitBigokt isisdiated t ed
si gnal . | nandased forfecaioling thedigtortiontof FB demodulatedsigneleen cord- | ess t el ephone

appar at.us ut il ¢2s¢ of "M signaldnterferanpebaiueden cord-fese:iglaphens anppriug pidlisipgthe game channel, a
subst ant i af"?%ﬁ@MﬂffF"e"ceGﬁS@g]@’l! #g“ Qopseaysilyythe AMniodlated signallevel dands to basybstan- o
be su bst antially low; stryction betyasn ?)saﬂ\éf”é’@t‘e' §'9'|‘ﬂfcihP B‘Pft’B‘é'P

t he sanB

R »%ﬁ“ﬁg“:“a‘” e Ets%ﬂn@tw tfgt?m ooy Ewﬁf

obst ;FCLLSH wcswejmmf? @J%Qé’é?? Sl -ammleattsd
signal 4 Cﬁ?ém% ras Izgsart éxmmm AN W@.t i B 5@9 9.9 T
the convenmnaamedtl, mteseﬁ&tdf% \ga.ﬁﬁ.&rﬁédeteqreewn ohfrd t.aedfn

I nt er nedi aihepﬂgom.i,ﬁ.mmmsyoeamﬁd griodit iSduBgafiall espectively for dem)dul ation
of the FM signal and for detecting obstruction. This limts the reduction

of si zesof SUMMARNOE DHEMNVENHONON devi ces to make it conpact, |ight-weight

and i nexpensive. Furthernore, due to the presence of two high-gain

I nt er medi at e Thereforedtican objetsbof the present invention to providaamFM commurficatidnale¥idd with a novel and
comuni cat vseful ehstructionsdetectot direultywhich doeg not réquiresaybstantially high-gainlAGC &IibVARY OF THE

| NVENTI ON Thdmrerdes tocaccamplish thezgfol koped anfl othpreobjeets b iM communication devics. aseasdinate an
FM conrfini thepiegant inepticdcemployha lag amplifier whielt nerforms logaritiimic eopvermianef e tipquency
circuit \/\hﬁ“ﬁ‘h"%é@“ﬂ'rd't"e P@&W&"%Uﬂ@t‘ﬁﬂleﬂawt?'%ﬁ' gtthﬁsaaﬁthmeemetﬂe&-a Fhecked whb der

t o acconpl # &feranpelevel t her Qbj ects an cormunl cat  on

devi ce, ac&gr”g‘? °P'E?t’5?5'°“ @" F % ﬁ'rt’x?%?‘ N '6 aé

arrpl | i Isgr ifier %%de arith and ede ctuo cl I%&
ler,

si gnal . nao el

ampl 11 er Itk cE’ it mﬁset %. Qﬁtﬁrﬁ'b .sr wn o
Wth the cfigk HBBE)Q &y pioh Q&Gst ||I‘fbp We d for de-
according to t e I nvention, detects t he r|pp e of the recei ved FM si gnal
caused by Interference of another FM sﬂgnal by neans of the logarithm c 55
anplifierwhich converts the received FM signal logarithmcally and the
detection circuitwhich AMdetects the output signal of the logarithmc
anplifier, so that the interference can be detected via the output signal
of the detection circuit. In the preferred construction set forth above,
the Iogarlthmc arrpllfler whlch |s often ut|I|zed |n a detectlon systemfor

- Y Y o o




EP; 0 283 401 Bl tecting the interferrence, and no hi gh-gain and
hi gh performance anplifier is rengp"mamrdl ng to one aspect of the
i nvention, an FM comuni cation device conprises an FM receiver circuit

I ncl udi ng 1f e I,I,cglmgaletaefrIuencn Il arrleth c anmplifier
connect ed “f’gh Ega ;g‘? é‘&gg bl ﬁ%ﬁﬁi@iﬁma t.o &Evg AL AN
I mpli

o SR e
lifior
fngegec tplify gg ,@y E}E‘;Sﬂﬂérrhnh E‘ aﬁtﬂ' in

anplifier théUﬂtp@tlafthﬂ nﬁﬂﬁmﬁﬁﬁ&twﬂlc‘ﬁ bR B pBieRls J ﬂﬁﬁie!éwid ignatiB sstriich
obstruct - e8dy Aisther¥M Sighal, foetett@bstuctioh Qn&lﬁlbﬁﬁtre@bﬁelvb ththd doctingMibahERRRSting ob-
responsi Vv atridtiod, o swihif domAgnicaier charhelferatdididl iRtérferénbs. Uct i on, for sw tching
conmuni cat i OAccertingo ahothied aspast 6f th inv@ntion] ik &l EM eftr@inicshion devide &g'lpﬁﬂngﬁuﬂ(FMh&reiver
aspect 1of cirduit inclndingy e high-frequencycamplifidr anplifigingi recalved M signal, g tirsionixiny dirsvitagxirgroufpdd
recei ver Dethe ighfoaquency awplifisd kit fiest localibscillationsignaligoutaui first intermegiiafoifiefuencygignal,
recei ved Rifrstingnrediatedreduencyamplifier amplifying the first intérropdiae sanuengy signél, a $pgond mixing cir-

hi gh-freq whasyl trut of theiirat intepmetdiatedrequeneyzamplifioe with aaetand lossl gseiliptionsigoa! foutpéti r st
i nt er medi atsewm'\g mRediets f@ﬂ@?n‘alls'gnﬂ » 25pogd intermediatefiaquenqy amplifigr asmplifying the peoppdp-
anpl i f#in fmmia“r frequency pigngf and f demedulatos for, EM domadulating)the %tpgtét!&ne(fe??mnhgﬂﬂate

cuit m XI "flﬁf' a'!‘ﬁ’é“’ '?"s"f’:pﬁﬂ‘é P&’P&s?' i ampll
second | o ' m "é"%“gﬁ er;s|
si gnal a wtn"h; 09 r% ,ﬁyﬁm z?;%'{'f%""
.s§ by atiotier '
OUt pUt Of tﬁe te§tﬁ1 gt rEign %& w@%ﬁ"&&nneﬁ&
etect i Ng Cl{ha'ds cuﬁ&.nwns rigds r%\i‘&ét M-Géba6Th
' nt er medi %Htﬁmfc%ﬁﬂh'ﬁﬂ&% a%ﬂt&r%o&ﬁ}aﬁ Gﬁbdi 6f edtidnlcidult ¥ d p?é&ﬁteﬁrm% ' er

stages t Nereaa level tb BetbcPibitiel AT bitpuRISvel Gtie/ Anfdetdeiia dirdult B BwaPtharthéveilehdeevaor
out put g5 Ofdetedting SREGINCN. THY dREeoTgimbi firtHREdeMPAaks @baNt bdss Alter intBARES beNeertkfid Bt | NY
ri ppl e commamieainplfierdnd tha®@ detactioh eirciitit put of the logarithmc anplifier,

whi ch ri ppl eTheabsactipn detecting)cmvit farthatkcotiPrisesinedns fob Measuring réchptivh gﬁgﬂltudeSwhich re-
obst r uct edeftign magditdte meksduring napaad is cammoaly tanodcted lixethe logatithmic amplitidr. Meaeception mag-
responsi v aitude nmehsirintohenaps comprisingaatirea edreot comppners Séteatar tetesting dieet carvent aimpergnt
conmun#ic ateveief hteuimbof thedegadthmic dinpliffer nt er f er ence. The detecting neans
conprises an AM detection circuit gerform’ ng AM detection for the output of
the | og- BRIEFDESCRIFHON OF THE DRAWING corrparator for conparing output of the
AM det ecti on_ci rcwt and a Eredeterm ned ref- erence | evel to detect

whet her_the B8 tﬂ?ﬂmfe'!y 'i° H‘eéfﬁF'L?df’i“'i'Pé'“!%Ié?efﬁbﬁ'a‘ﬁaftdﬁ@m
ref er efice ¥ l%ﬁ '“"4\ ‘q’é PYP, Should At be Blann o
conpri ses %Mkt at?Q tf'?f"@? F 9 'Bf) 85?’\%’%‘ R anq yyerstandingY-c anplifier

. L 1 | agram i G ication VI ing

ot <en e T L AL ey Hif Qﬁtghuorganuﬁp VR ¥ G Heo LS
: in

0 ML 4 s S0 A o

current conm@%maa\eﬁ%mgrma@ma bét@ediiintéHebensd bigha Tével GAIAMLEG o utpul |@36ﬁ| of
the output of the logarithmc anplifier. BRI EF DESCRI PTI ON OF THE DRAW NGS

The pr esePESCRIPTION OFTHE FREFERRED EMBODIMENT nOr ef ul | yfront he detail ed
descrigtion given herebel owand from 35 the acconpanying draw ngs of the
preferred erketalingmow todlie drdwings,padicdlarly to Figu théprefamadembodimerin ofiah EMeahmipdcatiank en
to |imt tesceacoading tothe presentinyestion drickides ap artentda hreantected to adigh fréquency (i) amplifieron
and under skt @iTheHE amnplifier dcuit @ s cdnneolpdiig @ firshiniying dirciits3 whichimixeg the rashivediEMEianglr am
showi n aﬁmellfbéwth%'r'ﬁ ar@ﬂ"‘ﬂfWGUWMF&'NF@'&WWH@Ieﬂev@dateﬁﬁm%@sﬂﬁﬂ?wwt

presen i dvBafishpixingigircuit 3 outpyts gn '"‘2"'P°§'at8 frequgnay signgl, Ihe/igtermedigte fraquensysignal is fed
char act er i‘°§cfi" ?fg"et'}?‘eq"’ﬂ’g raavenpy fF3 amplifier;S¢ T“@ firs 15 a'B@'f' 'E'E?d fapmpfifya ?‘@"“ef’@?r ed
enbodi ne n thand sfgn Bﬁ‘?‘ﬁﬂgj}’?ﬁ? °B‘§ 104 the fist‘F a@"'iﬁg" "E’Wéﬁsf e

I et e

communi Cataleﬂtrdo ia %

iof
antenna 1 gG0 &? iaﬁs héﬂ ﬁGblﬁé??rX ﬁ% ﬁa
anplifier CII‘CUIt 2 1S connecte toaflrst m Xxing circuit 3 which mxes

the received FMsignal anplified by th® HF anplifier circuit 2 with a |oca
oscillation signal generated by a first local oscillation circuit 50 4.
The first mxing circuit 3 outputs an internediate frequency signal. The
Internmedi ate frequency signal is fed to a first internediate frequency (IF)
anplifier 5. The first IF anplifier 5 Is designed to anplify an

I ntermedi ate frequency band signal having a centerfrequency of 10.7 Miz.

sh;)vm ?gl r ﬁ% " ! E M ic& Pr §st ?)
ou pU e Fe or W 10
the' dr%wi § a'“"" °’I§l ooe .ea.q,sc.. :, Sl ﬁfern% F’ﬁf‘t ch

| er CI rcw t 2. u“



I ntier medi ate frequency signal outgut fromthe first mxing circuit 3. The
output of the first IF anplifier Sgp928£4b1B9 @ Ssecond mxing circuit 6
whi ch m xes the out put of the first 55 IF anpllfler mnth a | ocal
oscrllatlons

a secon on. cl r
| ocal os CI Eléé‘gﬁd}a utp%t ﬁ §| tP'goo e eI T |x| Idfﬂed aseoon§ ﬁiﬁer
signal in LREG rn?e %te re f; Val th ?QH |¥.er
| nt e ”E‘d' a Tﬁ .rtq? bsmm%ascttaaartuuiate
secbn X*I'Mb&”cﬁﬂﬁ'dbte inQ Ht'cgft’iﬁincﬁﬂeéﬂ thin 'a%ﬁleﬂ ctadb thieGedbnd i Hnfplitier
frequency 8 héiegurithiic- amplifier 165 debigned & 2@ aéna-glaﬁlpﬁtﬂit%ﬂﬁfi}e%hﬁif“%wwsec—
si gnal out ghiiF hshifereCor8ét EBghrithinically) orfvért théltebeifad FR sigRdl frbrf the s6cRfdIR @mbilfier.
amplifier 9 Vhaodpddamkiogasithiniclainpiifiei316 id fa@ toa diretticurfint (DBElevebdetoetdr 1 whidhjdbleéts €1
9 is fed tDCaommAEt oxtitd lbganthmiclamplifier cuthut)\ieCIC lbvél detketop R dupus 2 defector signal repre-
| nt er nedi asentativeatithe DCgorspogentievebef theldgadtinicariitieratpuis Tte ldtectonyigriaf is fed to@n odput
preferred bowindicater18. of t he FM communi cati on devi ce i ncludes an obstruction
det ecti ng ci rQmtheoti@Bhang, the ofitput othe logarithmicamplifier 8&is alsafed o abaridipagsdilter 18 whidlede- o
| ogari t hni tveesrts 10tp 49001z companents ef dhex aytputiignal of the logarithmimasplifir. detpction|giscuit 20

| ogari t himi eerforms AM-fletsctiondor; the signgli pgspad)thrayghytiel banripass diier| 19. Abldetrsted oyfput of the AM
r espect 1oy e deipRPn qipyik20 ﬁ%rgeg cRypparafnE ciecuit-21 wiych comparag Hisjoptpyt sigaal Pfﬁhﬁﬂemnt“lﬂ""“
| ogarit hmi E%rnd*hedefrmjerdst %;E eﬁf"fﬁﬁ‘%"ﬁ H‘ﬂ? ggnp gﬁgt"rfé"“?:ﬁ |f S
gm)lr :al;llt eE -It-o éeserleg o {uﬁg w s gﬂ?ﬁ ?%o hemagm%sg

-

i tj "rtérrszé “°";g§'* H et:: L T }:%*‘H"g;; j%"f_»

anpti fier gu cts t (ateidlon St EN'Giinal, ﬁhl rﬁ oﬂsf?udi’éab igna@ae"
18. On t heygy ring al t @ghW&lﬁ:ﬂrﬁ hel ﬁu ﬁrprotr b& htﬁhi@&mﬂlﬁleﬂﬁvﬁ\lcﬁo
fed to a bRBatrAmaRy bhvelt&ihe et FRBIgAEy datiHEhé oltgiBsigh dotiveSRERAIPRB! S

of the Rut pkmediathTroquenty dniphfier GiebaK Bt Passed trdubh meband/aasienmbrm witietheitthd de20
performnms Apcte@figpeidveis Higher dr ld@ertheg il referaisce 9alud iSjudyed by méuns bratiectoinpeiator2i,| ahéif

19. AM det highet it isJutigpd that@tie signal isAbbtduoted.det ection circuit 20 is fed to a
conpar at or ciThe printipig bf théobstructiongateacig cirdu 23 istbpsidallysasglascribedfabdvecand tecietil Bras
circuit 20fllowsd: t he reference voltage generated by a reference voltage

gener at¥ong nEhesomppsite jsignal Mewhandiiecobsteugtingdivb signalcui ipedded totthecrecsived FM gignab ior the

det ecti ng désired iM signal Vo i eepresanted by thefotlowingiplauationl). 16 i s used not only as a
conponent const i tut |t&g a recept Vort YmGYooered tr¥aespitndglcircuit for

measuri ng t hd HREAnetedibatdb '%ﬂ%“ﬁé’d!’él"%’!ﬂﬁé"leg’ﬁﬂ!ed FM signal ¥,V e ebfclive yalye of the
comuni cat P'E?H“‘a‘éﬁ/f'ﬂ é'gnab\.’tt' opthe gnopighspeadpE the agsred FM signat YoreatheAnovler spesd of theselr g

%5 234ofing Hrf“
The. conpar gt o bt o SRR s ersrted BBl g
circuit 23"Y¥ )t his FM comﬂlpgtzlpgfd | ,gf)det ects the ripple
gener at ed on h o t
R e

ded by " tHiGefola ﬂﬁéJs semﬁstra to ﬂ;t.eaér.l,aa FiORMaLdd t he
recel ved Fb}hé BilavinglauaBslitsyng t he 'out put signals fromthe respective stages

of the 25 1int errre I at e frequenc.yv,,armvl;zfi oV, Vi ichsati (3)9 and passed through

t he band pwhaérefd ihdiites 9- 0,And, whet her the de- tected ripple Ievel is higher
or | owess t harCohdequenthy, the @svee suirmatien A is a funétige of chs/mt and the makimurh ealwO/aa orakeomiud 1,
and i f hi giwkencos &, 5 5 cgnibe gesidéd b thetfdllowiag epuation (4. obstruct ed. The princi pl e of
t he obstruction detecting MpcuVi 234 5 2¥n¥% edVd y \a¥ déscri bed above, and
the detail | fsasthd mnimumsalu@dy,,, or the vElue whange &} # €, Ginha prlovifediby the\fdliewing dyeation
obstructin@).FM signal Vu is added to the received FMsignal, or the desired
FM si grf8l VD, is represent e,y Vihe Vidbt ReaWung (dqudtl? ofB) (1) . [err] It is to
be not ed t hatBye way, théd\autpnf sighaltv, ufthe/ladadthmizfamplifier this reprasentelyby the Mallbwihgosquatiot he
ef f ecti ve with \indicdting the FMisigbal input tathe iRtkinedigte frequesayainplifieharedddyul ar speed of
the desired FMsignal [err] the angul=aKlogped® of the ob- 35 structing FM
signal [Lerr] Wheh Kista cepstantifig. § sbaws thejenvheutrubeharacteristiesinétha fagarihmie amplifierd6iino
si gnal s [ewl;n?h thghc@mﬁabggély \qulcql H)@sfqm'qsmmhﬁglt@%g@te fraquan sz‘gnal v, input to the second
[err] As |@bmd!9@ﬁmrenwwgr%"6ﬁ° ("29“‘ signak 'PQ”G@E"“GT"P‘FHE‘ it e
si gnal [ err] Therefgre¢the,variation A¥g of ou signal Vg of the;lngaritmic amplifier 18, generated when the,,
frequencies, [err], are generated. Therefore, if the vector summation A in
respect to the conponent of [err]is derdved, it is represented by the

foll owi ng equation (3). [err] Were, [err] I ndicates [err].



45 ; .Consequently, the vector summation A is a function of cos [err],
and the maxi mum val ue [err], or thepeabsuspiwien cos [err] = 1, can be
provi ded by the follow ng equation (4). [err] (4) A so, the m ninum val ue

E:gtrj;l i 8|r‘1 E %‘Mﬁbﬁﬁh ‘éYE‘rf‘ai‘vJ |ﬁt£|reres=whflel the ge%pe(;ﬁll %)qrggl\%p(?s%goe{l% d tlshﬁglres%?t{]lg r}ﬁlow{ng
-

signal [er he | ogarithm c anpl {,fJ.QI’ 16, |s represented by the

foll ow ng equation with [err] indi ;q@ M signal input to the

i ntef negli ate frequency anplifier cirLyp @mu,\]'.e rlj (6) Were, Kis a
constant, Fig. 2 shows the inpuk-esg @t mwacvlgrl(gtlcs of the logarithmc
anpl i fier 16 Asisievidéritfrém the equatidni (HPthé Akiativh AV4 o Gutpl§igralDd lof tAXIBSarithiit efrphriel 16 i1 €
i nt er medi aindepbiidentwethe aghitgieat VooV dnd inngrsely prapoitibral 6 e ditfdrehddlofthemoghrithini: value
frequency sssbbwiin@bledi rcuit 9 and the output signal [err] of the

| ogari tfam c :flmuhbiveqn ei@inplexnf the charavtelisfic of thie obstriuctiordeteéchian cirauit 23; iniwhich the harizontsl

t he out put ansfitheryaticgl axes ndicete therebstrentjeg FM signalanditp AM{detestedisiynal gttheoutputsignalivtthe t he
4 EP O logesit mplifiept8swithaparemeferpihelevgtofithe phsirydediFMisiondl. And, thepdiitipnshipgamong
desi r ed FM"S F@‘TEH F/signak Vi, the gbsjriting Fi sERﬂbV@é@éﬂm jfferance habiyeen fie desired EM sigrsh

(7). ﬁ%sf&ﬁ"@éms'gﬂ?' emfwretee?rutae Y%‘ﬁ‘m{' 2o of ﬁeu%fisrat\(oeﬁhﬂwaawmmm
out put sfgn%t'lf'evs Gre sh 'f?rle | er 16 i s, inde endent of

nmagni t ude ? ':ﬂ?"' jﬁé‘f’ 3&‘%? '°9‘i5't itI'°f' e?'éﬁyé“ﬁfte‘! ?f@"
logari t hm ::}? g II ﬁa§8 ion di obe nal mg%}s

th h !fﬁ“

ho(ral goar al egm\gert ca xes | n |ca ruc naI s'?"n'a t he

detected S|gnal of the output signal of the Iogarlthmc anpllfler 16,
vvi a parameterof the level pfthe obstructed FM signal. And, the
rel ati onshi ps anong the ggsi rled ¥y sign¥h VYDVt hie oBYsructd ng FM signal Vu,
the level difference joef théd edifed ﬂmlélgn | 4Nd t hef obstructing FM

signal 2and for insta [err he autput! signal [err] of
the logarithmc am or 18 orb chodP i bp0. ng table. In the
way as described abo ' Fi}—fof 4 rithnic
anplifier 16 is AMd m § ' cdt.rra 4hclband pass filter
19, and the |evel detjectgs Wgetectyor—tp—gd with the preset
referefe val ue, all qwrrm gcttpmof5gmob et FM si gnal

exceedi ng the |evel - ¥ T: -e—dgg TEd R by a

predet erm ned | evel, Wrﬁ%m red FM si gnal .
20 40 | 10 JFTT] 0.039K 10

0. 284K 60 50 10 0. 284R40 30

10 0. 284K 80 60 TableDh 0. 087K 60 40

20 0.0 87K 40 20 20 0. 087K 80 50
30 Qarg&?aﬁy mhe case o égtgcharactenstlc shown in Fig. 3:,3i9the value of the eralgg% %Iége generated

10 the nce voltage

s 22 is set so that the obstruction detect | indicating th
Tabl e le Parfai Befny bEstrudted id Jbtﬂixhﬁmﬁﬁe%%mﬂgrmé &ieui®? @ﬁﬁqﬁe‘%&zgﬂoh ﬁvgm e ngﬂcew:l t

t héval ue Ofo eké¥Rds; foF iRtMMBE; 40[HB] (bRIMORERAS IoRFana ¥hdrt!aBshliiRd IR FRIE.% Ju)(ﬁJnLrﬂgr?whether
gener at i ngtherEighiats Gbétricted @ &n Gbetrichen FM sital VR & fevit boicoédling e Rvbliiger thandhkd bf the de-
i ndi cat i ngsiredEM sigrayt withGny I8l by 20idB gr rdbis pérfaerhedOF or Mistaneb,Mthe 16VeldTtHe lAEsir6®FW &igraln J
circuit 21vpih&hdBuhthe distrectbn detectien/signalds outguefrahithe esnapatingadireuiti2n atier the Bved sfame ds,
f or i ng§ ambetructiohTMsighal Vo exeeeds 80 dBjviftheraforemehtioned refadnceivatage islsed 4o thait theolistrudtiony .
3), a ] udgieteqtionsignajfsaehecatedwhen the getedtion lsvebéfherAltdetadtidmpireuit 20 Bceqda.deriinstandeld
si gnal wi t39 d8 (see\thn alternate lng pngl twp shortdaghies lingyiFig.{3)ajudgment oo ivhethes thesignal jisrabd  FM
si gnal wi tS¥ugipdbyiap pestrugling BY signsl with ajeye! axaeediag ‘F‘%PY?&'GW’F'@N thatof the desired FM sigrisk
| evel of tH&0dBey WH&PW naI er r] is 80 J err], the obstruction detection
signal %'s ouf‘ ing '°8J°(‘9’ﬂ in Fig Wﬁ%ﬂ'?thﬂ?é“yl cgrRyerted signgl gt the;i-
obst ruct i L ft"n#a bage 998 quipsjanpi fom, e poaprgHiye S@pRS f the n-
ref erence rgéc%n gg jon magnitude measuring circuit system is also
utifize pa | n detecting OII'GUI an the obstruction is detected by detecting the ripple
component included in the output signal of the logarithmic amplifier 16 through AM detection, so that it Is not
85  required to specially provide a high gain AGC circuit for obstruction detection. Therefore, it Is allowed to make
the FM communication device compact, low priced, and of low power consumption.

ltis to be noted that any interference on one FM signal with any other FM signal can be detected indepen-
dently of whether the interference is caused by obstruction or not.

| f



det ection signal is generated when the detection level of the AM detection
circuit 20 exceeds, for instance, EPc283aH Bisee the alternate long and two
short dashes line in Fig. 3), a judgnent on whether the signal is ob-

structed by AiyeQRidabévb, M MdmmufiEiRtbn d¥vibd acBorlifg 16 the PéSentifVieRtibn i bRarkdidfizdd by OWer
than that p@hg drdviaesiifi on Giferfe féhce! d88&ing SiuitHavintrh 16arifiic amplifiBiSAhich béFRHns Ioddrithmic
Accor di ng obmersibior EibquoRBy ok etdd ritBivédRIghS Ané idniBirdalt Shich Hetedts he Bdi britdbbatal | Y
conver t ed cémgdheébk oftfie didiénentioned 18§athehicaimplifief Siputdigh. FM si gnal is produced
baZed en t herhergfofdllih accofiahth St the AV tdienunicatdn Gévice 6f thd fagsant invéntibr) theiriPple of the re-

t er nedi at eelfed EMeigiet yaussdy inferferenca of ahathierFi gigwal ip Adtdcted by idums df @@ &jgaritioniic amplifiert ude
measur i ng wbich canverts shegew@ived FM sigrabiogatithinlcally dndithe detentiort ciralfit wihisk Al bistects thie ioatput

det ect i ng sighal afttiefogariiimic animiifianise thathetinterferenge cim bextetected Vigtheimitputsignel gf the etertiopp| e
conponent ciredis Andi oaly & legarithmicamplifigr whichjs eftenfilizedhio ajsystpafortréneption magriitude detectiog

t hr ough® Al eneugh e¢ amsmplities cirqyihreqpired for defestingthe interference.cid pohighyeain hightpprfrmantede a
hi gh gain 39\!&@96? P&'EI'PF Thereforgitqap he simply reglized totmakmthe i spramuypjcationidevigesmall, fighive d
to make tRed ‘mtr "dPW“E'E“‘E act I ow r| ced, and of |ow
consunpti on, W'T'P“P °‘8’ﬁ@“t‘—’l9fd§‘i f‘?&ﬁ“"ﬁn th

any ot her @ ﬁb@"?ﬁ' "e ?"8 d é? é'ﬁte I‘i ""‘"""s
interf&e 8’3‘7 WWE) o l':']}’"?j '?_ rsipad to
descri bed Q fhghgfj:%{/?es "em"j’:l fe 6'r“esentmth"

I nvention®l's paﬁl P e er| ze@ gel ng provrh g \?\f ﬁ an |nt erference detecting
circuit having a Iogarlthmc anplifier which performs |ogarithmc

conver i Ogidiths 2@ frequency nodul ated received signal, and a detection
circuitwhich detects the | evel of the beat conponent of the aforenentioned
Ibdarlthrmc ARTEM bdninfinicAtioh Petice SdribRsthg : S Therefore, in accordance with

t he FM conmuni cadniFMrecierickeuit biudiiyan ftearneiite frequentyt amplifier (9f) Eharsciaided indfiat kfas I -
cei ved FM si tyoadompridess.ed by | nterference of another FMsignal |s detected by
means &f the | ogelpgarithmicemplifist {16)icannectind to baidiolenrediats freipencyanwlifiec(d) tb Mcavegmut|

| ogari t hm caputs/frammarious emplifiecstagestheredf.regid logariiimicamplifisr (16) legarithmichlly amplifying out-
signal of t heutpfsgid interhaediate feaapancy anplifier & t hat t he interference can be

det ect ed vi a t hemesns (18to22)inn detecting ripplecampenantcomiginediinthe duiput ofgald logerithnyic amplifier

| ogari t hni c Efpwhishirigple gampenent Is aespraier whan reqeivedi™M siang! is ghetrugiadiby anqther EM signsh
magni t¥de de?é&‘?‘fta'r’F"fﬁ“"r%"d enough as an agq)l ifier circuit requr red for
detecting the | ggnn%?sf?ra&{ SRGtingimsrnsd i th2A AefprtipRabeaiine i COTR | s

required. ThAfaley 'Eﬂ’??ﬁ?y real i zed to make the FM comuni cati on

devi ce smal | g b Gl B in A 1 GNEJin deld eW“'e
the prgsent ahw&tacﬁ‘éﬁ .rirna g rohraréqé'iutaamefg ﬁ,;,rfelrﬁ'gf'a
enbodi Tent | Hodapelior 29 16 3 ahit B AL

shoul d be apiué&sdt thb Balput ldddl ofshi@AM BotétRér m.tmnm sﬁ&hﬁkneawemmﬁum Sbsiréc-
ways Wi t houttigdeparting fromthe principle of the invention. Therefore, the

i nvention shoul d be understood to include all possible enbodi mrents and
npd) fieat .0 nAn Ebcommunicgiigydevicenssetifordinclaing whereie said detecting tneatis {19 tag2) fyrtheseam-
departing fr Uﬁ?sr*h'@nib Pasp §ite5 (19) ipterrpaed betyoen seid ingartihic groplifier(16) anst sgid HMdgteetion
claims. 20 d"&‘l"rﬁ%")l An FM conmuni cation devi ce conprising: an FM
recei ver Chr M ol lcd 81 rortﬁrtuatan diidh srmrmterteaﬁsr(rﬁja for messyrin
characteriz ?fe suri eans (17,18), is confin é %%—lﬂ‘g
anpl i f4er ( |6‘9Qﬂ ﬁt,,gg[,f,gméal nterrre ate requ anpl'i TVer
receive out- puts fromvarious anplifier stages thereof said logarithmc
anpl i fi er 5.( 14yFN @funitdtion desice 4s setigathii deinmg) meﬁiﬂsmhcepﬁonmgnduﬂmmdinéﬁne
frequency an{,i18) emprises a direstongent dithpbrenilectbi(17) ebteding digpetrcuypgnt eompomepdeveidf
cont ai ned i rthe trdpubeftspid togdrittunic ainplifigar i t hm ¢ anplifier (16), which ripple
compon nt l's gFenerat ed vvhen rece| ved FM s aI |s obstruct ed by anot her FM
si gnal o (2)
det ect i ng e 9‘ tp“t‘g 12)
ni cation chafl n I;f q Fﬁycs 'adee
cya lfler am f | sa intérm na mlxm
as set55forth r cl m ln £ ses
35 n| é&fa{@ﬂ% 2 %oo%'t put
of said | 0gahs %ﬁfr@émkdygig fdl a atl
out put of said AM detection ci rcwt an a predeterm ned reference Ieve
detect the output level of said AM detsect ion circuit lower than said
reference level for detecting obstruc-"tion. 40 3. An FM communi cati on
device asset forth in claim2, wherein said detecting neans (19 to 22)
furthercom



prises a band pass filter (19) interposed between sald

ampl.i fiet (16) and said AM detection circuit (20). “mm/m'ﬂ) mwim,m
devi ceassetforth in claim1, whichf EPtO83eIRIrises mean

18) f or measuri ng 45 recepti on magni tude, which recept | on rragnl t ude

measuri ng Nmeang déskibed 8dove,itife FMISHROIdAtISHIRWELdcBS dihdto B8 ipfdsérP@vintidnIédh@racterized by
anplifier (ddmg provided\thal inePraihaidetadtin@ErcalEaifga IogarihRic afpiitieFwHidh péifatin8lodarithmic
wher ei n sai ebnveSiGNIr & PéqueyY Mbdulktbd rétBidsi$ighd Gndi@dutstidnLifcuit Whigh detofa tHetev8l ofthe beat
di rect' cur r ediipoientid tHe@forenthetioned I6garithihit lamgiftecaitdutgigrel r ect current conponent

| evel ofsthe Guérpfote, ioaccsslarcte wittothe FN bomnunizatioh dévice of théifles@nt inkmntish/ the ripple of the re-
conmuni cat i caived EM signal cagsrdiby plerferenea offahothes EMd sigral is déteatadiby meams bfitkl leggrithmic amplifier
hi gh- f r equewligh canysrts theesceived Fhhsignial Ibgarithically and the detettibrscinguitwhich AM-detests the outauty
ci rcuit ( 3)signalqfihglogarthmic amplifies 50 hatihednerferanen can bsdetasied via the utqupsiang) of e detedtiens t
| ocal osci | fiegeit- g, enlymiggarkhmicampfifier whick i pféen UF"I?P@'I" ﬁélﬁt‘m fer reqeptinranagyitude detegtion o
first irfer ﬁemua'e 8s #W@‘P"@ﬂié'rﬁ':'&'/'ea i for Aetgctin PrERcg; 49 nQ higlhtgain high-performance

i nt er medi at %’“ Riif %f Ffa‘P it ‘Ei %EBHH"’H'FQ F’E Mt“’(“ﬂ)‘"“ﬁf'% "r‘?{!f"%%“a" light,

out put of s @%i? h e th a seco oQ
Il at eplas onga% ndl c{]ﬁ%é fac gate
gzgl)ndal IQ'?Q? elte rSt:EdE |§ ' ventlon Ie'}:r ﬁ; in entco§ n\ranous

derstoodto
i nt er me |atf;Iue bg&. th-
the out put J't gﬁ@rﬁﬁl@ m’ucfbre thelnv above,
FM communi cat | on device according to t e prese | nvent | on [ s char act erl zed

by being provided with an interference detecting circuit having a

| ogarithei cocramé | fier which perforns |ogarithm c conversion of a frequency
nodulat ed received signal, and a detection circuit which detects the |evel
of the beat1.conneirmuaitatioh devizd congpii®ing ;i oned | ogarithm c anplifier output
signal. 5 Th ean&FMaeceivericincull indladirgan intermediake fteqaenBy\dmptifter(9) ich=ar dtepineddrethatdiduro f
t he present i rthergompsises:t he ripple of the re- ceived FM signal caused by

i nterfer@nce of argledadthmiciomplifigr(A$) connecied to saididtetyediatedreguenty amplifiar (&) torrecelvaoy-
anpl i fier whi owtsdmmaariqus amplifiersiages thereof, W!ﬁggﬂmic armyaen(tehhswmigaﬂmhtvheout-
det ection ci r ct¢f soif intermesite feaawapexsampfifier @t put si gnal of the logarithmic
anplifier, so thatmeap(19tedfer é?@ﬁwpeawmenea'@@ef'@dﬂm%vfnumsaéﬂjeqsumc al: |f'ebf
the det ect i on @ ) ighyn pplmm%; 'ﬁgﬁe?ﬁga’f’?"tw&d EM pional is abstryeipdby anathes nal,

e Eedin j;m j’”‘* L o A AL e Ut

hi gh- perfornance anp "F' Kifadaiit equi 'ed. Therefore, It can be si nply

realized t oz modrM &ﬁanNEﬁiQmﬁé &set 10t iH BMCIWREISM daid defeBtith meaidq1d 1992)REMSRE
and | owgg 1S dpANRIetetion SkIIR{20)pRrforMil AR-dblB&ioRfoPhE Bitput SéEiB foh&hnieendHe& 116), and
di scl osed i n tédofparatbr [21)%or porfifafig cRflutnEMIAMBUtEction tirEUitdad a prodetemfiinéd refdtefice level
bett er under stiaddischite Gitput laes! 6f BMEAN tedettion drcuitivaet thanzaid sefgpénce lewd! orlddtdeting obétfuc-
i nvention can tbe enbodied in various 15 ways w thout departing fromthe
pri -ﬁ I pl e of the Inventlon Therefore, the Invention should be understood
to @

Gcl ude 31 |AnSYcompprication isuipe A8 et forth inslaim2 whersin ssidfietecting mepns (119 ¢4 further com-
enbodi ment s m@ %ggﬁd prss B Hial '5‘8"’%’9 Retwesifsald qgarttemin gmalifien H 9 fad $9 AN feircony ¢
the inventio in the appended clains. 20 Claims 1. An FM :
communi cat i QN AhE¥f BRGNS ddViths setdrth IYLBIRI SN furthbf coirbrised iidah4\d@¥,16) fé theasuring
intermedi at e frbRauARNaYnIES Which Rteptish maghliide AfeheiihgRélnk (17/1B7le chrhmbrly conhd2l to
conpri sd: 25 said logarithmic amglifibr@@s) i t hmi ¢ anplifier (16) connected to said

i ntermedi ate frequency anplifier (9) too receive out- puts from various

anpl i fier s%adefMdapmpri¢ationdevice dsgeffarthintiaine4, mherein Saidneceptiamagoityde mpasuiingarieans
anpl i fyi ng out{17. d8comprisess drepteurcanheanipenest detetglidn dyteeting Hirect uprert ggmponerd fevsl o) 9
to 22) fgrdet éﬁ?“ﬁb“?fPﬁ?)W’@mWEffﬂ' contained in the out put of sal d

| ogari thm ce angldyf doghu Qﬁnd%@é@ hliRh e %9&3? F e R R5R v fend) mer(z)
‘received FM'si F& & % g k(3 ofi,;iﬁhigp fzéég it (2)
ObSLTUCL] N ; R R R i B e iy fro.
det ecti ng obstqaummf.er(s;emam. uﬂgt.&mamm&.a g na@ esuaﬁém iR cIrRUQe) Mot
i nterfesence. odtputdNssidYirst MERHNaE g @RcY MBI wiRPa $883nd I6ekl bbtillatlonelgRalB ditput a sec-
wherein said dag aatatmda&temmcxsﬂgaalta&e&aa infeMhERIate3RGueASy amplifier @YaniityihatQ€ bdcorid
circuit (20) maeérnedidte frgquéidy digiabaridia@emébdulatol (16) farFMemodilatingthélodtsi@ aiishit B&bohAd in-
anplifier (16), and a conparator (21) for conparing output of said AM
detection circuit and a predeterm ned reference |evel



to detect the output level of said AM det ection ci rcwt

reference | evel for detecti ng obst repo2stscam1 40 3. ummummmlﬂ“,

device as set forth in claim2, wherein said detecti ngemeans (1‘9 t'o 22) "

further com []

eﬁ,ﬁf:f%g@ yedbiitolbod AR o gy
piiFie hsi éanrfe i {8 sdid sx&ah&.hte.tﬂéam%q&mhbﬁes@mws

conmmuni cat i on ev“;,

(17, 18) for W@e?vsuu:btwf anousa FdtigeRerdd Gaid iogalRnmiddinpifier (18 iBgukinMRally ampii-
maght't uge meag, At B GuER 31aia (sdcbn ﬁc)e.meummmmlampmnnect ed to said
I ogarithm c anplihéens (16 bBd) fordeteding et o paTeiticsntdired it tibutpGtof said loharithriki©dniplifir N
clai m 4, wher @sywhich téat BMpghbAtRI GeRdged Whed GecivsticRM sighel is1abatnscted by anattdy FM signal,
conpri ses a dioldewét obstructidpif andaonponent detector (17) detecting direct current
conponent | evel oheddé) responsivé thealddsteotirg mdhans( 4 ta 22) defeating dbatirustiannfot switehing congnu- An
FM communi cat mmmdelannsb‘omohﬂngiatenfﬂgem FM receiver circuit incl ud| ng a
hi gh- frequenc arrpl I fier SZ;V ¥| ,recel ved FM SI naI t m Xi ng
circuit (3) 9" 1cg ?ftﬂ iﬁ rst
| ocal oscill a?'l % °3 f "° a
|on t an

first interme Po#opgetectsald d:% |o ult )é %qgtectlng
i ntermetfi ate f} ency SI Sac e
out put of sai Irst | nternedl ate frequency arrpl | f | er W t h a second | ocal
osci | | ati 0@, shgFabdnimufiiddtiohidevige ss6tfortiittiain ¥, Whereinl bad detetting eieaa (10 to22)fukther cdin-
second i nt er npritesd Bantl e fiRer(10) MisTPosedibstivedrgaidacypdithrhiy amygifierd16) ambxaldAti detection
i ntermeg,l ate tircgio@ency signal and a denodul ator (10) for FM denodul ating
t out put of said second In- 6 EP 0 283 401 Bl ternedi ate frequenc

i fier ©9)AnENeommupigstiondeyics a¢ setfprth inclaim G-whichfyritersemprieps magns (17, at*)tqﬁeras"f ng
corrprl ses an esepﬂgrtmmtqd&nvhtfeteeatwgasetqdemets"('@@)eaeﬂ%r"%ﬁ REMIY BEEFPY i ¢
anplifier (16?"1:'6?1\‘1@5‘[“@5‘9‘[ B"é@r d second intermedi ate frequency anplifier
(9) to sme- GehY H m ﬁ‘ﬁﬁb'ﬂhbﬁ nsé&ﬁ%ﬁontnﬁs?ﬁgsmea%ﬁtlﬁ means
| ogar it hm &"a 8 60% c?gﬁ%ﬁt éht defect A7) deteet mgdlrectou réit Béingonéht 18Vl
of said secon R bfERd! g,ﬁh,,f..ggpd"ﬁa%)arrp I fier; neans (19 for
det ecti ng beat corrponent contained in the out put of said | ogarl t hm C
anplifier (16), which beat conponent is generated when received FM signal
I S obst¥uceagdnfansprachdrer FM signal, to detect obstruction ; and neans,
responsive to said detecting neans (19 to 22) detecting obstruction, for
swi tching donﬁM—Ubér&agungsvonﬁhwthMn channel for avoiding Interference. 7. An
FM conmuni cat einem EM-Empféngarschmitkrei$, dert dinen Awisdhanfren@nzverstirker (B) epthél det ect i ng
nmeans (19 t o @atlurchgekannzaichnetn AM detection circuit (20) performng

AM det e€t i on darsiewelterbin eviweistof sai d | o?arl thnic anplifier (16), and a
conpar at or ( 2¢iyerfiegpritraipghen Yarriirker ¢! B der m deszwischefrepuenzvarstésker )YQEQ}'F‘P"F‘SEGTeﬁnd

a predet er ni nApog 'EP%Q"E'H@%"?S’" verschwdew Vegsgirkgestuan;zu empfangen, wohei derdogalithigische 5;
AM det ect i on W’f%’t‘" ?0 Q“H' ﬁs %"éﬁ" ’F’é‘!‘@["é’ﬁ&'@’kﬁé@é °9 r Féﬁf’ﬁ

obst r ucgi on. 8""’ ? g‘tdF‘B °fﬁ°$’" cinaly
sald’ detecti ng t&\l ?’f’??éf"lggfﬁl 'y E:pi'19)
| nt er posed be Eemﬁ' dll;"gear"aﬁm t-1e ?@ 39 20
circuit (20). m fr,E.h n?shaﬁét set ort |nc alm@
furtherconprlses MEans 1 18 neasurlng reception magnitude, which

receptien mgmmusi&agmmorﬂ:thnggmnﬁspfuhm, 18) is conmmonly connected to said
| ogarit hm c abgléni dieErfasdungseinBdhtung (19 bid\a2) eikbreANDetalitarschaltkreisd20) zureDuchflbeh eiherr t h
in claim9, whAeDeiektiondeshusgaogssignalsesiogrithinischen Vierstirkers (16) undseines Kérparator (2)1) zum
conpri sing a Wergleichen desiAusgangseipnaisdesAN-Detelterschajtkrejses i} ein?et\@tbpﬂl'rg\tm Bezugspegel
current conpowsizum Edgssen eirfer $tPrungozit epfassen alksder AusangssianalpageldeslfyDptekiarschaltiay-.

30 Paf’ent anwmfeﬂmﬁlea'sldefWﬂﬂeqel'ﬁtagungsvor richtung mit: el nem

FM Enpf i ng [ el 5 Je mcﬁghenf requenzverstarker (9) enthilt,
dadur eh ge § ?5 I'n aufwei st: einen |ogarithm schen
Ver st ar ker (16 §%mh o %Beb%féfﬂé&%ﬁu‘éﬁ!a%&fam{er (48D enthif, Q6 EhRnenom U

85 |oganthm|schen Verstérker (16) und dem AM-Detektorschaltkreis (20) zwischengeschaltet ist.

4. FM-Obertragungsvorrichtung nach Anspruch 1,
bei dem weiterhin eine Einrichtung (17, 18) zum Messen einer Empfangsstérke vorgesehen ist, wobei die

7



Ausgangssi gnal von dessen verschi edenen Versti rkerstuf|e Jﬂ

wobel der logarithm sche Versti rkersﬁaﬁhmlm Ausgange5| J mﬁmmmﬁﬂm”",
ZW schenf requenzverst arkers (9) logarithnisch verstarit, ‘eirfe EinFichtung
(19 bis 22), | )
| ogarithm sch fgr:sj%%éﬁgﬂﬁéﬁ(’nggsaw gﬁt S&%féln@ﬁ&@ﬁﬁﬁ%%ﬂﬂ”@eﬁﬂ% ange
Cberl agerungskorrponente zu erfassen, wobel die Oberl agerungskonpo- nente
erz gt Wi rsd, menﬁgﬂhgﬂﬂﬁémﬁmamnﬁbﬁcmgnal von el nem anderen FM Si gnal
gestsrt gwi rd, beirem die Empfahgastirkénessigrichitihg(17 18)@ingih GleicidampbnentenidetaktdB( 17y anttdlt, der
erf assenden Etamamelaidg@aponenmgﬂmgs (\ﬁ@ariyssignﬁlﬂ# desnyaritiroiechéreVesstirkees avBftdung ei n
Qoert ragun%skana%unschal tet. EM Qbertra ungsvor ri cht ung nach
Anspruch 1 mae‘r"esm'ﬁwm‘f g‘E'T‘Fl HERiangsschaliiep gypnzverstirker (2)
AM Det ekt orsc ‘éﬂ‘y

?Ei?aé‘ﬂm?&eg %%; gég %&W ﬁ?ﬁ %ﬁﬁw%@ L
el nem vorbestl uﬁuemeﬁzﬁ% E,tqpea %Fgr%;ga gﬁusg;::

erfassen, daB

sea niedr i ger QIEM(%S&U?:WBSMI BS&AI@-C
Ansprucff 2, dashy g,m.a (emugkgsei nrichtung (19 bis
22) wel terhi nda&;ﬁcmdm&ieﬁnbi,t er (19) ent haI t, das zwl schen dem ss

| ogarit hnmi schaae aéeFtswrphagsséhaﬁ&elmemramw&ﬁfﬁ@m&&haukrbie (28) énthYlt, der auf-

zwi schengeschadeiset et. 4. FM Qoertragungsvorrichtung nach Anspruch 1, bei
dem wei ,£r hi n enémiegaithmiscieh Vemsigrkerl(76),1d8) mit dem MettercAwisehentrequimzeérstirgar<) xurk Emp-

VO gg/re sehen bt fangspben Adsgenggsignalefwmivarsclisiersen NensGBenstufen dérinverhuridér ist, ¥8bei dar togdem

| ogaf i t hm scherithivieche (Varstirker (16)Ausgaagesioraleades awejlen Zwistheafregeenzverstérked logarithmisch
FM Cber t r agunyeretdikt; i chtung nach Anspruch 4, 5 6 bei demdie

Enpf angsst i rkéﬁEF’éW’fF‘PQHP i )(Z'_{"F "ZE'P?\‘EﬁWI"@ﬁeﬁ'?FR BH@MW@RQS!SFG' gdes7)
ent hi | t 25 der "G‘%‘I °'“G@§" °e%°h‘ﬁ@§"93k°mp°'

| ogari t hni sch@?PtWF%h‘Y' F?%T@Fa"g e MFW"’@D‘@FP ?U M rSigo W‘f"e““d

ei nem FM Enpf & F\'ﬁ'i"lg ﬁg? c E’f F“é’?‘fef"ﬂﬂ""? bis gghzur
Ver st arken ei ungalnep ppegrepogskanalymachaliab s oy M scherschal tkrels (3)

zum M schery, ele,qﬁe}ﬂg ungsvomé\ldéﬁﬂm%bﬂm%s des Hochfrequenzversdrkers (2)
nit einémer srbaae,ﬁass%.fﬁsemgsmsma@%bb& efNo B DRIRKIHsENakréid (B6)Stin Durchfihren einer
Zw schenf r equanZsetdiiiohldgs Avsgdngedighdlistdesidg Ken VEreBAatbrS (Ve Mnd aﬁeaﬁdsﬂﬁarémé)(mmm
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