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--UNI'T-V 

l'ml"sn\',Hers Cl.,.,d Reoevers 

AM hUJ\Sty"I~\-e[ are eto.ssihed os 
, LOLJ' pOtAlc.r l~ve.t AM. nnmmitt-ef 

• I-hgh pou:J(r LevtL AM ta.nsmlttef, 

LouJ -pOlJK( l~ l AM. ·hU,{\SfY\iH-e 'f 

o-~st<1.1 
Elser lMoy 
C(!Ierne y) 

PIS : AM. TYUnsm.i~tey' l.0tth low-levtl 

.1n Bte low ltvel t-wnsmift-ers, the rnodLltot-rDfl pwce~ IS done 

c1.t­ ex lotAlc.~ p:xAt( Le.vd Md {hen the modu.tat'~ s1g1\o..! l..s: fl-ssed 

.f:hrQlJjh 0­ h~h Level P0tN(I( o.mphffe'(. 

'The~lo..tt{\8 giSnal IS obt-mned fmm 11 microphone. The.
 
vlta3epYe ampldrev ,s a ~frco.lld gensihve class- A ht\M"-- \,O -amplr-ffe . 

,[,hi<; Clmp\1hev (Y\u S~ have 0. htqh \npu r It'Y\pedetlce ,- 'The pu.rpose .. of the 

pte ctmpI rffi>r is fu hffOa the source sr.gna( tu sllch Q Level ~o that 

the lnpllt til the drIver (Amp/they is norse (l(\d dtdvrtron free, The 

d'filrer of the mocL.[att{\& gr,9()al ,s a.!so Q lfNar l1iY\plrfier whiCh 

I amphfrel the modu.tabna ~n9ml I:u Q{\ a.deQuate lever ~ Su.ff7(ienilt 

GI dyNe the r{\ochb6i, 
. ': 

i 



"\'he RF Co.wrc( Sf~llo..\ ,S from 0.,0"1 oscdlo..tuy. mrs LQI\ be 
1JL~l:d ro gennul7e the. CD..\'fie( whose frequenclj sra.bi~~ IS q,Ltr+e 

hrSh. Th~ b ..rffef amp1rfteY rs 0.. low-Barn I high lnf-tr rmpedeA.N 

t,neav Clmp1d're'l" thaJ fsoloJu the -oSClllo.J1YI' from the. hrSh powe( 
Q.mphh"e'fs. The eN\ttttl follovJe'iS 0'(" of ILlJ-e opemtrooD.l o..mpldrefs 

elY-{ Lt~ed CU' h.tfftn. Iv\odutabs can be eft-heY eMrH-er -Of 

colle.c hr{ lY\odulatfm t8pe. 1'ne ,nte(N\~d!oJe o...nd FrnC\.t pawe Y o.rY1plrffl 

o..rt gene'fcl!l(f da~s A 0'( B prh -puU t~pe. Tht s helps tu rY'C\.intaf() 

s~mrY\ehC1 Ih the AM. enve lope. l'he Olltpu.t impede..llce of the 

hilaI power amphfreY TS JY\Qte·hed !:u {llltetlM, ba USire a QIItenf\O 

ma. t-ch((\~
 

C~sta.1 

Dscdla.roy
 

Cco..'('(fev}
 

ne.h..,Jo1 k.
 

R.P 
i----->• 

BurH'R I -7 
I\Y.pl rfre y' 

Mcdtfa.ted Pudro 

TUMJ 

Rf2 

o..mp1rfre v' 

, 
7 

D'ftvev 

Ctm?\t~ev' 

l--------~ ~~~~~fe
 
I . 
I Audm 

... powe fsTgoa.1 -;;:: \loLh~'3e -t~ C­+ " 
~OLl'f02. nmplrfTe{amp!rfie-< 

,
 
•
 

_L~-----, f-r-- ---- ­

A(\~(',M 

\Y 
1 
I 
1P!a.re {col[ednl 

IY\OOuta.f-ed 
~Jo.,d~~-c powei 

ID.Mpldr€i , 
"f . ,t

I 

~ II ~
 

\icc. 'II 1­
"7 

To D·c su.PP~ 



1'(\ Q h~h level t'raf\SmTtk~, If\.DddatfDf\ and p:1W€'f (,i'YlfMfcablm 

o.'(~ ~ 01 Q hi6he< Leve.t. 'This Y-e~lArre.J' !:he rY'Odu.llAh~ sffflal arc1 
COJ'fW SfanoJ ~ be. 6iD~ht tv lA ce(t-arn po~'- leve.( before. mochLobl 

1S effected, 
1he ModlLlati''l8 B~ro..t goes tl,YfOLl8 h the. sw.e stGfjI!. as if) 

Hte GH e. of Low pOlAJer [YlJ.()srrdtey €'(cept iUf t:he. addrl:-ro-rt of Q. 

pOlAle( O-rYfldn:'{. ThIS is dLte to -I:h~ fad- that- Thl h~h-levet tmf\£mr~..s, 

the ~tR~ S'BrloJ shculd be 6wujhl:- to Q h~e( level befun> rYlOdlLlo.~ 

~e. ~~'(Yrey w,ll _~lgo be 0.1- tb ftttl F:OAlCf a.rd henc~ pwe-f of the 

mochlalJn(t S'l3nR1 be. czule f-tijh ef\Olljh /:Q a.chreve 100·/' modutoJ-rbf)_ 

An Rf'- D~cr(tato-{ Md Its crrcu-J- ore g-md.a.! to th.o..t of oCZ 

to:,o ~le ve l transmrtter-, 1'he. carner. s~a[ olsD Ye9U.rre.f C\!\ odcM-roroJ 
.. , 

ofOwif OJ'YIptrmr before It-- Is aTvm /:1) the IYIdkb. lhe. :h"no..[ PJ~ 

o.mphfu( is the. o.ctuoj (y\CK::Lfo-tu'i Coltecbn' mochloto-r doss c YJP e0 

hos 0. veTO 300:::\ ef.fi-c.rC'n~ , 

Adva()t-~e 

'The. ru::lvaC\mge of h~h -levtt f'l\ocLLo-bf tmf\S'mrH-elf. i~ t-hcJ 
CAll The.. RP 'PDlA3CH amplr.lTer LQ."be doss C fOt.,vt"( Q.-npli&y/ ~iC~ 

c~(\ be des'3"ed -tD ho.lI€. .Ve~ ~'8h povX."'-- e:!irul'()(o of the. Older of 

gO ttl qo·(· 

G.eneYDJ~ t\.tffl6~ feedl::x:td:: l~ provide.d If\. AI"\. oo(1SfY\d±el(s 

~ A tD TmpYove therf performance. The AM.. ~Isna.l f&d I:v thE' 

oJ'ite(\f\u. ci-Joold ho.ve, its envebpe, as the yY\ess~e. ~iff1D.L o.\D.t6b~ 

oJ t\--e CXJ..~t- of the QUdrD voLE:0-.3 e QlY'.plifrer. 



C~d-a.\ 

ow(b.tm 
Cmmef) 

7 

Modulohd . 
~tgno..l 

Sautee. 

RfC 
,(S.UfFEZ R , 

Arv-p\ i:fie ( 

Audru
 d\WJ(J(~cvoltCtse 2.
1" . 

I 

--
ful-e I[oUedm' 
moduto..ted 
dn.sN p:wCr{ 

nmplifre V 

1'-ra 
1>-------4.;-- ----

~pllfre,yomplrfrev 

~ "~ e 
~ ::> 

.,. '1/ 
Vec. i:. 

To D'C {~PP~ 

TllfIe.d \)ytV'ey 

R12 -;; i- ­o.mphfre vAM?hl1ev 

______~_ envelope
 
: ~ettc~
 

I
 
I
 

i\J..dro 

, Thi S wll \ be. the ca.se. Dn~ if !:he re is nO dduitmn 
pmdue.e.d ill B,e o.u.dm powti o.N"\plifr~r.5 . 

The. £\Iv\. S\3f\oJ ~ be mdwJed IS prcked up o.t the FXJlf\t 

'0} Its mvelope. is edvo..cl-ed ·1h,s \$ the./\ ~W:h-o..cI:ecI fm.M the 

volraet' o.mphfre'( ClI.tPUt-. the loop a-b-c -d -e -f l:-hLlS a-Cts os 

~e 1ee.dbad: loop. 

'ThIS Y\e~hve feedback rmpvoves th~ performance of the tmnS({)/­

€-'( o..s It redu.ce.J the drshr(rcolI of the envelope of the radraf-ed 

ST'3r\oJ 6(1 fY\a krn3 1t dosd(1 r-esem6le /:he me..s:s08e g'9oa-I. 'It reduces 

the norse a.nd FWe.v -fre2uerlco aJS'O 



--?> PM hOJ'\~rnt.ite r-.S 
~ 

~Iv\ S'i8l'\oJs ClAn be Benerated erther drrectfJ I bdvar~,no 

the -frequ..enc~ of the ca.'(YfU o-sol!a.ttrr I 0' rndlYectiti to convelffr'fj 

phAse rf\Ddu.loJroYl to fy-ettue(\c~ mcx=Ju/o.tW(). /1ccurdrna to Y'ftcxLlat-rotl 

/Y\ethtd eMplv~ed thert are lMJ ~pes of r:'M rmnsmrt+w. 
.. f.)red~ ~odu(fJJed I va.rro.6le n~.o.dnrce. ~~pe.. FM. -tmf\..S'nnHerrr 

~ :rndrrecH~ I Phase mcxiufa.ted Frvt trMs:mrtfvr, 

DlrecH rY\~LLl:a.ted CVariUbl£ v-eactana JEpe) ~ t-n:).~smlttei
Q 

#\o.~ .f-rdctM 
cl~c~ If' Re.lldo.nc~ L· C . ofre.q uenclj r----" 

I-----'l, Powe.i--- rtXX:hta.t,:n' /' o.sCi trCltoi I---.~ mu.thpke(- -+/ /'0.tIC ef 
a.mpltffei :-­

·XIl 

Loc.lA-1 
oscrtta.br 
to ,([1-1) Ie 

f{\ dn-ecH~ mDduloJed !=M tmns:mt!+tn I ~e fre9uenc(f ~u.l~ 

IS -mrned OLLt o.t-. Cl lPv.x:-( JYe.qllency Qf\d l.':llth 0. sYY\alter fre..i4.eney 

dNfo.tttl(\· Thef\ .fOSsro8 thl~ freczu.enc(j modLLfo.ted u..uW /:!woUfjh f¥e9l{encrJ 

muthplre.r ctrcu.tt the. de~lred (U'f(~y trequen~ -Q,nd de.nred ·he~u.e~I 

de.lI\Q.lmfl 11 o.chfeved, 

~ilh frequencv muJttpircaJcon, the fnsb{)~n()eDUJ frequenc(j is 

mu.lhp\red. fOl ex:Q.N1p.e I If the. Tn~hJl)t-aneOUJ' fre.qu.eneu of Qn FM. . 

oscdto.ro{ is h:: fc + Me, whe.fI .pCl.SSed throU(Jh a.. fre.qu.enc/j mu[trp[,e.r 

thrs becomes ~. ..... f h Jh 
(l ( - '0 c -+ 1'1 t:>f, w e~ f) H t e. mu.lbpl!:J,na fachn 

1'he fre~uro~ r'f\tAlhplrcabvn eM be. QChreved 6(1 ptUsrna the SfSllQ[ 

-l:bou-3h 0, closs C (J.mphmr Md UJ,flln8 {he output tv the desired 

hurmo'flK . 



\tIM:h lrequ.e()(~ (Y)tXlIt8' the devraho-o vA!l not chancr~" 

fDl e'{QMple, if Q ~131laL kllth frerzUU)c(j nfc+()6F ,s JUSSed 
-lh-roueh Q rY\iX'er 1 ~rch fg alm fed 6~v Q local oscdtatm -f

D! 

the OLAf:pul-- can be ~()ed to drfhxence -frr:qlten.w nt +-n.M --fa 
c 

fr~u.e(\~ shilillt~ ~fl8 ~C 

It- "IS drHi-cuH to MaintaIn 8bb[lI~ of unmocLb.ttJd 

CQYTrI:Y frequel\c~ whe.f\ LC Q.wlLlltol i~ dTrec% ~u..e{\c(f rY\cdulaJed 
l:D p'{odLtce If€lo.trvet(f la1Je devroJrDl\' The umrodubted carrrer MCjfA.erco 
eM	 k kepr gw.kle USffl8 OJ, OUtoMaffc frequenc(f ((}f)tro I -[ AFc )d:.t, 

The Uock dto..3YV fY\ of a t~rrml Ape ctYCl(t~ l~ shOlAlf) in belouJ 

Freq[J£nc~ class c 
t---~; rl'ULhplre v t-----~, POLOe r 

Xll I­ amplrfre , 

DC 
biOS 

~U.FptJU f-re.1 uenc(j of Qlrrrev Tncreajef • 1hi£ hl9hU k'llteney . 

,S, fed to the f{l\)(ev fu-r whrch ~e other 'rl P 1Yet[Uefl CO 'IS :!Tom 

the stable C~~bl illcdlo.trrt, A Some ~hat- hf8her fre~uenc(j IN,f I 
be. fed l:u the deS'CfrrY1inotoy. The dI!SCii(Y\i1''O.ro-r wilt develop Q 

posrftve de vo(t-Gje. The lcx.v. pllSS hU:H ClPF) 11'/'(\oV('S ~e s'3nal 

cOt'Y\f'f\e.d- . OfId leo.ves ()()~ de volmat" The ou~pA- of LPP I.e') 

Hte posrhve de voltQ3t' jl: applITci tu the re..acbnce moduCattn 

Whose h-a~Cot"'ducbf\ee {~ tncreased 6~ tile pOSYbve de vo{~e... 

"Lhri increase the equJvo.(enr capaQ~Q.()ce of the v-eaetaNe Ira:JuLo.bf 



;
 
, 

thex-e 60 decreQ.JTf\8 the. osulbto'f fv-e1ltenc~. The fveCZuenc(f lf1crea.9:: 

in the. CC\rrce'f 1ve'[uenC(1 IS +hus{owe.red and bYW-Ejht to the 

cOYred vaLue. GWCtL(J I oPfOsrtE adml'\ tokes pace &-hen arrrreY 

f-requef\c(J decreare ~, 

IndIrect Cfhase) modulated fM tmMfYli ae( 

Cr~ sm.1 
osoltahr{ 

Tn thiS techni9ue /:he p~a.se an9le IS mo.de. tv vo.:rQ while 

~ldr~ the heqltef1c~ constant' 8~ I:his technique Q pl--are fY1cdu.(afwf 

grgllD.t is generakd. Wl~h S'Dme mTno¥ pm::e.s:s'ng thrs Phase . 

cfY)odu61ed gfBna( 01{\ be passed oFF as an FM M shown ,n frg' 
A ver~ f'OfulM ,ndtn'ct Method of achieV1nB f='M is
 

kooc..on Ll\,"' the ~ A'(f{\,dTOf\8 method"
 

d(us c r-~'t l.l enc(1c'(~sml + 
fbG0eY


tJscAta _ /]'- 1'Y\l.l lrrplre y'
 
hri H Summ.ey H 

<' 

:--11'f\l lCe rh 

, II 

Prochd:qD~ Phose 

Shlf~'{ 
, modula.lin' 

1'-- o.mpldrer. 
fo 

loco"! 
oscillo..6r 

J, 

1'Y\DduLal:t{\8 
&\sm\ .'lJ-egrahrl, 



:I'f'\ thrs md'hod I the. rmtra.f modulat[(X) ro.Jes place Ct9 

0..1'\ CllY\plitude medu.to.l:ed om&: 9BMI gO i:haJ a. c~~h~l 05cdlcJuy 

COJ\ be tJ.&'ed In deSiV'-ed. 

Here. \:~e. cr~r6.l osClttahr( 8enemh:~ the S'llb cQ'Nrerf/ 

lAlhrch C(An be lOL0 t &l~ mUte. odeI'" of IOokH=t, (he 01 p from 

-the mctlloJDY is pltcue ~hlft-ed b(j qOP ~ produce the ~,ne tuM) 

which 'Is; then DSBSC mcx:L.GJed 1(\ the bo.l.o.nced modubw b~ \fmU) 

1h\~ rs cOlY\b~n.e d with the dtreet 0/ p fYOl"f\ the. oSGUaMrt In the 

S'l\MMtno QMph1ier l the rE'su! t i:hef'\ bern3 the pha.re	 rf\odutated 
nte3rafmt t-osr3M.\' 'The ('(icx:.1cJ.lahng ~r80a.1 is passed thfOU£}h on ;

-H,e mocluto.tvY b:, {j€ t the tre'tu.e()c~ mcx:L.labed S'f(jroJ. At th; s s+OfJe, 

the e.'Zll'fvatef\t .fvettu..eC'tC(j de.vrat-Cb(\ wilt be IDLO, go the o.rra'11errellf 

sholAJY"\ in ftS' IS used to lnet-eaS'f the. peakdev'Qt-ro-n, 



t-~-.-.7.. --------------~.-------------------...
 

r RECElV£R.$' 

Tntmcht ~roY) 

The.. Pf1mctf(J r-eqwruYletlt of on~ COiYlrY1Uf)f-caho(l reaev£v 

IS H'O..~ It- dJould have -!he abrl(~ Iu £e{ect- I:-~e. degfred g~cd 

fYom Q.1'Y'Qt\.8 fhousards of others present- OA.rd -to provIde 

3ufnCl.~()t amptrfica.tlnn to 'Ie cover t-~e modu.la~("8 s,@ll.o.l. To 
pfOVrd e. {his p-rClY\Qf(j re~urrt'\'Yief\ t receive r hLts to CQffj OlAr 

dtffere()t t411ChoN , as Biven IodouJ' 

I 1_ J.II I r th t-rn() SIl'\( He (" .I· ("ollect tke electro~ne[l( wa.V'ef UC\/HlY\llted OJ e 

1.. &eteet {he desTred S'tgml QAd 'rejerr aIr d:hers, 

I :\. AlY\ph~ the selected ModuIoJed mITre\" ~3ftOJ. 
I l{. Detect the mndu.lo.bna §t.:Jf\a[ -from ~e lY1o:UoJed RF' s[Jnal. 

{'. ArY\ph% -the l'Y\odufatrng S'r:Jll.a.l 4:0 operate the (cud ~peakH' 

~etvt'l'~pu 

[. AM Recerver 2. l='M. Rl'cec'ver­

\. AM Recervev'
 

lIJ The tfuf\ed 'Rack fre<tCAM.c:t Receiver' o"d
 
Q11 ~u.perf.-ete'((xj~f\e 'l?eceTver(·
 

1 TUf\l'd Ra.dro Frequenc(j Encr) Recelvev'
 Powe '{ rr'~ -
~fY\.ph fit. y ~ 

/ J'.l-erra. 

I~t- RF znd RF . Deteclo., 
AUf. m 

l'.llYlpldi--e1
,~ ,-;;lR/'IIPIt fre ( amplrfre'l',, , . f
 

I I I
 
I I ,
 

, , I
 

I, ------ ----------1" .~
 

G.o.(\~ed.
 

17 
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'The. TRF ~)C' o>~\~h '0+ ~ oY ihret dO;ges of RF a.O\p';{l~q 

del-ecfofr o..udrn ol'Y\phfrer- aJ\ d PCWL'I oMpldwi. 'The RF ampliiTer 

&ta-3eJ pbHd bet-wee(\ ~e Mte(\lla and detecto"f are wed to 
\(\c...eaJe the ~+'fe"3th of the '((?Cl:fver ~t9f'lal before it 1S 'C\-fflred 

tu the debectu'¥. Th~i'e RF am-pldTers are tL\{\ed to nlt frecpen9} , 
afY\pl.t~ the des1ved ~rd of freezuencteJ" There:lOre I fhe(f provide 

ompltl1ca:hon fo...- ~elected baAd _of frequ.encleJ and nuec~ ftrr all 

othen . A~ ~e(ecl:mn. ard OJYIplt1rco..btx1 pYDce sJ is; carrIed DU./:- Tn 

MD CJ'{ ih~e ~t-ase s o..l\d eaCh ~raae rruJ t Q(Y\plr~ {he fJo.me _ 

mod of fl't'?tJencteJ the S(Anse d -tuoill(j I~ pv-ovt"ded.I 

The aMplrJ1ed g~nal rS then demodu..foJecl lASin8 -detector' 

to YeCovev tht moduto.h~ I::':BtLal 'The Ye.covered ~\SnaJ 'is 

oMphhed ~(thuv bCJ the audiO ompfrfTeifoHoCAXd b(J ~r arrfT-her 
w\-wch pyovldes ~u.ffrctent galA l::u cpera~ a lcud r-peakey'o The TRF 

receTven suffer-ed :frOM (\ulY'\be( of anf'\0jif18 pYDblems· lhere ore 

td-ed 11\ the nn~ s:ecbon. 

ProblefY\S In TRF f(ecefvefi 

1- ~Cki~ .t ~f'ed C~ltt t 
.I .'1(\ 1l(~ recefVl:.Y ~f\ed crorcuib ore. mode varfabie so tho..t i 

the .CQl'"\ be get to the fre~u..enc<J of the dem-ecl sr.Jnal- ,T() fY\oJ:t 
cJ 

of the reCeTVl"n) the mpacdtln in the . tu.ned arfults a.re rfIOlle 

varra.bte. The5e Ca.paoto-rs are 'fP0ged' 61w +he ~btJes" go tha1 

~~ Ore CO(\ b~ [hanaed .giffiUlfoneous0' t.Uhen· -theiunincJ I 

knob H Ybto..ted. To have perfect - knrna the coy:a-cduy value..s I 
blw the ~toses must be e.t.:acH ~Qme bi thu is not the Iu 
Case. The dHert'f\ce Iii the Cop1-ctto'(s caure the rrSOflan t I 

---------- -------------_.----------_. -------- --- ----------_. ----- ---- - ----- -- - j 



._- - -- _-_ _._----_.- .-. 

.: ire'ilAenc(j of ea.ch fuf\ed ctroAd~ to be gL\9ht~ rHkrent r i.heret1j 

if\Crea.S:TIl8 {he p~s ba"d , 

2· J(\d:abtl\~ 

Af; hl3h 8Q.i~ IS achIeved oJ one fve9tA.enc,j b(J a 

tvluthsto..8e (\rY\ph!Tev, there are. ffiDYe chQ.r\ces of fX'Sthve feedback 

1:-hYCU3h ~M<? 2tffi0 path r resu tnn8 In oso[htronL Thes-E' oscdLo..hDN 
Q.re.. ltMvo<cb,6le or hl3k fre9lt-e()Ci.er, 

~. vQ.flable. ~rdcPtdth 

TRF r-ecerve rr .sttffe( f\'1)m 0.. vanatmf\ if\ baMw,d~ ave r 

the tUf\in(J mAgE', C()(\~,deJ{ a fY\ednJJYI ~ve receive'( reqc.'{fred 

to tuM 0\)eJ( ,rJIkH:t l:o 16ll.0 kH=l Q"d it pfm/tdeJ t~e neceS91ra 
OO"dwidb-h of lokJr~ oJ· DfKH:t Lef CAr ca.(CttLa.te q of ·ihll ckr, 

'Z-' r.J:: _f_ _ 51 r K 
) '-'\ ~ ~~ r f

BiAl Lot 

At- lbLtOk'H=l .~ of the co,! ~hould be f64 C'640k/tol:;) 

HoLNe.veor I HI 'Pmchce due. to IIO,rfDl..lS tosser dependil1(j 0(\ ire'l' 

!AX LOil.l rot ~d go lar3e f(\cr€a~e in G,. Le t- u.S' QS'SLime thoJ 

o..t /{,Li.D /(H:t tre,?u.enc(j e.. 1.1 !"cre.wed tu vo.b..e. too i"d'ead of 16ct, 

!Alit'" {hi ~ a of l:h.e VeMA ~u.l,ec1 cn-o.-ltt l::nrdwfd H, (0.(\ be co..teula.ted 
oJ foltoU:>i :::) €vJ"" L - IGl{ok ~ l6 "'.lI 

cy - toO - U-{ " ".;1 

we. b,ow neces;saij ~1tJ \5 !onH wt con ~ao tho~ in 'W': ~ 

tke. j11J of the h.tAed Oro.-t"f[ Vo..rres bveJ( the frefjUE()?J raIl(je I 

re.ru. lhn8 In pm...... 'Sde.etfvr~ of t~e receiver. 

£eca.we of {ke pmbleYY0 of hnch()a ' frdabd1J Qf\d b~rrJc.vrdtt, 

"Vo..l"fa.ttO(\ ,tke TRf \"ecreverf haw Qlm()l~ bel'l\ repaced b0s4per 
he!.:erodJI'oe R~. 



---------.--- ---~- --- n_·, __.• _ '.~_ ~_._ ._ 

Rece rverf 
1 

I 
i 

) ­

k9 ueno1'(\ ~e( he tero~ne Rx I ~ t oJl th.e \(\CDmT(\Q 1<F [U 

o..:r€. COi1vert-ed ~ 0- frx 6w{( ~2t-u"c~ colld .T(\te(()'\edra.~ 
Q.rrw1rfred:fr-eql-le l'\C~ (1:1') . Thel'\ thfJ %~ f(\telfMed (Utt fve~lle(\Cj qnd1J 

r L_ th thava.ckr(dr("~ 
dehded to rep~1ACe the DY"fB,no..l fnT\)VmtH10(\ 9\f\Ce e 

bf {ke IF QN\?\i ~-e{ Q~ trckf'rck t of the {requ-enc(j to whrch the 

recerver- \s ~f\l'd I the ~elechv(~a(\d SeJ)SitlVcb of ~ he~ro4().e 
receyv€y-s are fa.w!(J 4niforM B.ro~ h out rt-J fun'in(J rDf1je. . 

Mtl(e, err-CtCi!: Is l{~ed 1:0 pYDdtce th.e frer.;tzeflCO tmrlRo.K-on 

of th.€. Y0CnmtrYJ ~13noJ ~ to X'F'. 1he inCom f~ :~:1l3n.a:ts are 

f'l\l>ced tAlT th -!he tocat oset{(otm fre;p.eflfj S'f:}nol in fuch Q 0 
+ho.t 0.. Constat) ~ krtu.~"'?J ckffe re nee 'S fflQJhtaTneci 6/w the [oco.l 

ow [la.tu-l 

dga~e 

Qf'd 

tumf18 

J~-c e In.CCtY\ Tn.qv 
Chpacil'OYS, 

I.f'l3flOU. lhs k achieved I 
~~~q 

(J 

Ar shown '1'\ {he ftau.1"E'u ! 
ALL.""nQ'nnct prcJ;.S' tAf U

O\E' ~almdro 

S'iSl'\Qt (lAd feeds- t~ to the Rf aC'l)pldw(
 



'The R~ ampldTet( provide-! SoMe • Pc t . d ' I~J-I()\ 0.. [jO-1(\ Q() ~e leCtlV( (J • 

~e 01 p Df the Rf OM phtte1' iI o.rp\led bo fhe -/t f 0 f me1/ f¥li'{.er. 

"the mt'(ff ako rt?ceives OJ\ ;If from loco.l oS'cdhfu" 

'""['he. oil' of the YY\\¥:er Cf'rCuJ I~ clrfferertce. fre'Zu.enc(1 a,{) 

L()IY'\rnQ(\G k{)Ql.A)(\ as :IF -"(hr .gi3f1o..1 oJ- thu if) te((Y\ed,o.te
\ 

fre
1ue

t\c Conh'll'\f ike ~G.me mocLlahof1 as the D;t:gIllQ..[ L'b.yYte(· 

O
lhU sijMl H Gmphfied.b(j one",oY more <'f~. Qmpldrer r~J' 

I ,().(\d MO.l'l of {k -recerver ;prn IS obta-fned tr'l there IF slageJ' 

I '!h' h':Jh~ ""'ph !Ted .~ ~ S'f3MI ;< app"" d In delee lot Cirl:Ui h 
{u '(€W\f'(.t{ the 0l1,3ino..l ma:lulo.h(\~ in~frY\ahl)(l. ~«(\a.l~ -{he aJp of 

I d'ledu< ekt i( fed In aud", Md fW'" a"'phfr,r whlCh provlcl,r. 

. 0. su.flu''''t 3'" ~ In operak Q'P'" b r. A",lh" ''''F'"'''.' cke 1n 

I the '"f"h,ttroch", ",ceMf 0." AG.C aed Arc cr,c",f· A~c " 

! tt~ed. ~ mLltotnl(\ a COflr6f1t -o)r vol~e lever over 0.. lAJidero..nge 

II of- RF- ,I p ~i9noJ [e\jQ[r, 

I
I

I AfC CiY-CUt~ SefleroJes f\r:c ~rgnaJ tAJhtch i~ llred to a.dj~r 

I at\dd-ab" li te the he1' o~ It:cd[ OfClILIl. toy I 

'ReceIve" Cha.YO.c~e.rishc S 

.1he -pertDiTYla(\ce of the ro.dro receIvef ca." be mea.l'ure d 

,,, ttrmJ of ~nOL(),n8 re.ceivei cMmd-e1'lJhC s, 

t· .s'elechv'f~ 

L' .reC\S'[hv(~ 

:!,. fedilrt~ 

Lt, 'ltY'.ajE fre.~u..~"c(f 

{'. fhtble ~pDl:h"O 

Q.nd ,!s ITJeckon 



,1 
I· Se~I/-r~ 

Selechvt~ refers b ~he CXbflt~ of 0. reC'elver to gelect- a. 

S"3"Q ! of 0. de&ired kezuefl.ey tAJhtk feje.d oH Dthers, Se!echvi& • 

lf) Q \"Qcetwr l.lobtalMd b WillO tuned GrCuI~' TheYI: are •
J 

Lc (rfCt-tt6' tuMd tu rerpna~ oJ- Q der7red S/3fLcd kfju..erc& 
1hx' &. of there kne d ctrcuth de-te-rm1f\eJ' the selechvIV' 
A good tece-rver rrolrt~ the desl'red gtt]IlQI if) the RF gped:YUI\1 

Md dtmtM.E-e (All o~het{ grsnaLc !AX'- hww ~Qt- b:1.ncIuJldfJ, of 

-{he tuned cH is 3,ven 611 (Sw ~ % 1 \ I 

l.0hel"€ fr H the resDnant fmtLtf'()6;J 1 __*B~ . L-,..,1 
V .::.' [PMaenfYOh,r DeIUfl~\IJ 

. f, L >' 1<1f~ , 

t-hvfOuJer the 6o.cJ L0d~ be tt-e. th.e selechv(~. 'The betow %ure I 

sh:,w{ the. 5eledtvl~ OAfve f.Jl the ~?\coJ 6ned cH-· As I 

crho»f\ tf) the fr8ure be low, bMd wlcUk ,~ the d,fferef1.ce bl wthe I 

ttppe-r 11. and Lowe-If t( eul:-oH frettue{\CfeJ which o.re Loro.ted ()t thti 
0dlS a( 0-109 points Dl\ the ~e()sd/v( ~ Curl/'{. I 

2. S'e()Sd(l/i~ 
. ffi 

'1'he Sen~'i h\ll ~ of Q Com/Y\lA() ,cahan 'leceiver refeH the 

recervers (1blli~ to pIckup weak~lBl(ols l a"d amphb It, 'The 

I"Y\DYY:' 8IAi" that a 'receiver hQr I th.e ~fY'alle( the rip sr9()oJ 

f\<?cesraf(J to produ.ce deSired clp poweY, erherefnye l ~e()nhvl~ ts Q 

pfl/YlO"j :fu(\dm<l of the. ovtmtl 'receiver goJn. ·1'[ IS Giofte() e>c. pYesredl 

\1\ Microvolts 0'( 'jf\ de.CibeUJ. 'The ~e"~ihv;~ of receiver morH(j 

depe()ds on bh.e 9C1.i() of the :£ r: Qrnpl;tm"fs, GiDod (ornmU(\ICtAH-on I 

rrceive.y ho)' ~endlvi~ uf 0·2 to [LtV 



•
 

·3, fe.dTli~ 

fedll\~ '(('fen to t~e o.bilf~ of the receiveiY to Yep'cduce Q.!/ 

themochLa.bno ffe.~tAenCTeS e2l(.oJ~. The beLow n3urt' sholAJS the ~plca( 

fedll\~ Cufve.­ foy mdw receIve,/" 

The fe.ddi~, at the 6~f l'I\cxL.lohcJ .fro; T~p;-coJ F'ed;(i~ CU:flre 

fv.equeocleJ ,s determined ~ the lot-\) t'" 
fre2u.el\c(f vespo(l~e of th.e :rr:: M!tfW,bn 
o.Mph~,y Qf\d {he fedd.t~ oJ the tAdK 

h~he( fY\ocL.ta.b:n.2 frqUH\CrV is deterfY\lned ;­
~ the hrgh fre'tLteflc(j re~pol1$eof the H frtqtteflCC/ ~ 

a.mphh-elf. fe.dtlt:~ IS dtff'l-cult to obtmn i(\ AM rece'iV€/( becaw:e 300d 

ftdttr~ letlux'(Q..S mort ba.fdwtd~h. of ifF ·Q.Mplr.fie'r resulhnu in fJt:l1" 

g,e lee hvT~, 

1(, T~ fr!-qltenc(j ~d' 1ts ReJe..d!o() 

~l-:JD" lNHt 
.3L-.3\::: IM.I-\~ 

~'!f--I(-->j~~ M.'1<e( 

, I' 1 
got~ steJfDN 

oJ: IMtI't­

•
 



COO~idu £\. ~u.pe<Y1e~ro(~t,e reCeJ\JtT hJV1nO a(\ f~termedrU&' 

lre-cru.e.(\c(j of tM.H't ~ed to recerve a lJoMH'{ ~l-v.6f\ ·1he lfJc~( 

oscdLQ.fu{ fre2u.efICy '(\ece.HQfCl Joi the ~(\ire7 is e?LLoJ In J) MH:r­

90 th.oJ It­ lY\Qa 
Vo 

11-.(\ 

pmdu.ce an 111 te rfY\ed tatQ freq,u.eI1CV of tM-bl:c­

:.\1M\;\:c 

fr::l ~ 4(es poNe of ~~ fuf\ed-

If a1\O~e,f S'~hoo ope.mb3 oJ 32MH" ,J oJso present 

ill the CUY, It- r~ Fmbte· fo-{ [~ to 8er ln6 tk€- fY\f~er· As SOOf\ aJ' 

{hrs S'rscHAI oJ- ~2M.H't CUf'tclem-ed ~kttn(\) IS pv-esmt a.l:- the. fYlt\Ce1' 

ifl}Mt I It- wilt p~ce 0.. d;fkrence fretjUQf\CO t.-:lTt-h the L-O· freceue(l(j 

thIS drf~re{\ce fre~u..ef\C& tMH't (32MH't _31("\ Hc) whre" u the same [[p 

\\us Wt flOVO ho.ve th.e ttrdeJrred ~2.Mf1~ stahon til oddrtn,{\ to 
the deso-ed 3DMJI~ ghAtmf\. Tn the IF SediDf\ hoth the desl'f€cI 

Q{\d tmdenred ~rg(llAt wrll be amyhfred. 'The deNred ~'lu.e~tJ 

of 3.tMJh III thIs ca.re lS ca.tted {he frecrLtenco·"irM..8€ 

.A ~eX' he r-e1((J~e ~cefve r must fherek, 6e desrsned to 
ho.\Ii' Q vera hf3h. tmO-je fI'e~Uo.ef\c(1 'fe-j~cbf\ CG.Fhlt~ b:J (jehrd 

co~ thIS ~pllY'lOU.f freCZ4e0cCf­

l--~ --------~
._- -~-

I 



·
~_. ~b!t Spo!frcJ 
'lhe phe(\Of'{'(?f\Of\ of dQl6le !;:pot~~ ocCu.rJ at htjhe( 

h--e-2 tAe 11 CfV dt.te to p:ur fro() t- €()d. S'eLe chVl 'v of tht reCef\lt'rJ. 

l'f\ thrr, ~cefve y- prcb up rome dloit wove glnhon 0.1:- iNo 

f\e.Qi~ poi'f'lk 00 the 'rE'ceiver dIal. 

~hM t\e teCEivey {S ~n ed QcmH the bQf\d r a 3~O 

i'~~ct I appm I'J to beat- tvvo cliferm r- f're9UUlGeJi r onCR.- a.t 

-the desrrecl 1Ye~l-\enc~ OJ\ d ~D..rn INhef\ ~e reCeive-r IS tu.ned io 

2. tiMes !~ beLov0 the ·de£f~cl fre?,tA..€flC(/' jf'l thtl s:ecDl'd {bJ'<? I 1 

the n3f\cd 6:C()('(\eJ the f~e t redu.ced Tn she03tk b~ ~e 
imoae tejec~, thur fY\Qkr'(1 It­ appeo.r fhoJ the srgno.l IS la:olecl 

at two fu9u.encTu In the 6rx:l. 

Recefver sed-rons
 

Ie 
\ 



/he R~ O-Mfrfi'-er is ~ -tu.Mble CfrCtlr~· n- LS H\ere f-u sele~t- ' 
{ht WOJ)~ d freC]uenc(f Q"d reyd- SOMe of the u()~()ted :lVe'Zu.encfeJ' 

Md thuS tv 'IY\froll't' .fBOOe! l:-o noISe ro.oo., 1t:- provideJ ,nrhal ~f() 

Gl\d JetecM-vl~' .Il- ,£ 0.. !u.f\ed C\rCLll~ fOllo<Atd b{j M amphfre( 

15	 ()sLla.I~ 0.. SIMpLe. class A Cfrfu.t-t. 

1k~ \O.[LleJ' of yemhrrs R, and RL ,,, the brpo/ar c[y(u.r~ are 

adj lAS ted ~Llck t~t t~e ofY\plrfre f t-JOYh l)J closs A oMptrAer, 1h.e 

Mtel'lN\. U conMd-ed thw~h (ouph~ CD.PO-Cilu{ /-u t!v:, bol; of 
-the t-w..f\Srstu'f _ ThIs (y'o.ke.s the cn'cll[~ vU~ brno,d band w .. the. 
hanmtov wIlt OMpli~ Vfrtuol~ a(\~ s'3ro.t prchd up b(J the. m1tmM... 

HolAX:.ve'l' the collec~'f IS; I:u"d wfth. a ~rQltet tesOf\Q.nt crrCC..t.t
b 

1:0 

pro\lrd e. the IflThoJ ~etecl:tvt~ -1m {he n'\t)(er lnput-­

'The F'8 r (freud:- shown if\ {WA~ is; r{)~ dfl"cHve H'Cllfi\\ ~e 

tYaMdxJ'f urCt..Llt· The'fr hi8h Inp--tt lmpe.denC/'C fY)iMlY)l~S ~ht load?} 

of\. fune.d ClrCuJH I f:~e-rlb(j p-er(Y\rHi'(J the e of tine ctrCl...Li+ to he 

ht,:rhu ,a.."d 'Se(echvr~ to be gj·'OrpeY. 

'!he receIve. r hO-vlflq, an Rf dMPhfrl' y .5)J.-n /'Ie has L/( d L(j	 I 'J )1) OLVIf\(J 0.. va(\l~fS_ 

t. n~ 'l'lrovldeJ "",~h: Ct' 6 11- ,- Itt 
,. ~'CU- r [] III I 1'1'../ erre( senslOV\t 

2.. Jr- 1M proves '('(\Oje - f f'e'l!..l((\((j 'f'ejectrof\. 

J --.it Impmve..J s>JB ro.. l .. ~"olse m tm . 
4.. ~t- irnprow.s re..jEct-tU"0 of o..eto..ceot uf\tA)CAoted ~~lf pro\i1d,'(1f 

'odttTl ~de(hvr~. 

1.	 en- pvovtdu betttl" Loupll'l"'8 oF- the kUlftOO1)~ ~(g ('f 

~cefve,( to the Q.ntenf\Q.. 



. MiXer Of t' I 
-= rt9uenc¥ 0-aro{fY I Corwertrrf . -=-

TCfpes T Je?emte~ P:ccrh:d M,lCe ( 

L !;elf f~ c1l-ed Mf\Cff' 

ex C1!:eel /'Y) f X'ef 
Ro 

+Vee 

1F'fi 
1> 

\ 
\ 
\ 
\ 

\ 
\ , \ 

\ \
\- 0-a"a~d.:. \ 

R-5~ SepernJeb exakd jCf'[ r¥\,I'e(, 

SA 11 one devcce. ach ar a fY\il<lU whIle the rihe-r !{Ll.fplru 

-lh~ neceJsar(j oscnhhon f -'The b'fOlo.r ho..nJlJto-r (G., formJ the HarHe(J 

CJSctlto.f.o" CtrCu.C t, H- orcrUnteJ' uJfth lacoJ -frepLtenc(j (1;,) ~f'T 'f; r Tf Q. 

f'{\f'!::e 0( I whoJe gJJ-e TS fed wrth tke rJCJ.lpi of Loco../ Dsdfo-fm Ql1d rts 

bn)J i£ Qdjusfecl gUCh tho..~ it opevoJeJ fn a. ()ol'dmM.Y p:r(trDl'1 of 1H­

cho..raderrs+fc '. The ta::QI tjscrltaM \lQrft'.J' the ,:pte trw of the Ff'T fn 

tu var0 its ha~ condu.cbnce In 0. non[lnear (YI{t()nef, resu.[~ ihtef­

1Y\l:dfoh frecp-tencO .Q} the. oo.lrut. The OJ.-tpul: H taken fh'(D~h doUbLe 

I:wled tmn.do'frY\e-r In f~e draIn of the (YIllW''- o.ncJ -feci tv -I:he 

IF ompldTE¥' The [fl.lI[jeci 1u.nr(\o CQ.pt-tClfrrr Qllov:JS sl'mulfanetXlJ' hw'(j 

of Miyer QAd 6ca,t (')solta.tvY, 



'Th. e. C\f I a S ('(\0,.11 trcmme-r ca.pacr~orJ oems! each of the' 

tuN')] cilpa..cdDY"l o..re. wed n,-r 11M ocfJu,Pi:«l enb-, 

~J.se[ f ~ Ctl:e d ~li~ E' ( 

. I 

, If-I----l 
Cg 

\~ 
\ 
\ ,

Ce,, 
\ 

\ 
\ 
\ l.-----­ ----\---_--L_ +Ve.c 
\ \ 
\
\ J 

\
\\ .§t1I1~---_-_--_~ 

".

f1r ~e [f 'eRC-ct-e d Mr'Cu. 

1r- H pOSJible tu Combme -the fctnchu-t\ of the ml,l(le( Of1d 
lom[ DSCrlla~v In one arcu.J· The t::ffCuct is (olY1('(\aJ)~ krow(\ oj 

S'elf €I':'G.-ttd m{~ ev'. The Ci:rO..Ai'j.- orcdto..~~ Clf\d !:he OON'G'JndcectMce 

of +he tm.f\5(shJ-v' 15 VClYied In a ()JlI hneax Ma.nner aJ the &'co..loscdla/:rrl 

vrtte. %H VG.na.ble ·h"nnsCc~)C{u.du{)ce (9",,) IS u.r-ed 4:,0 th.e. tm.nwtoY 

tu a.mpl' ~ the inCom I(\g RF srsna.l,
Tmckr1J U 

The FoceS'J of tuf\l~ cn-wih: to get the desired ~t- tf 

CatteJ 1kacbll' Anu exroY tho. ~ e~ls h In tC-.e freCZUUlCy bl:l1l9 fed 

tu the ~F OMpldfu .s:uch erron a..re kf\o<N) as ''1mchf~ elfYUYJ" 

Il(\d {he.re I'\'\UJt­ be nvo'\d. J,
~ '- 0 

r.>[
0 

d 
QW( 

I. _
Tmcb~ Il.I(YO'{J 

L _, _ I 
S'canaa.Vd 

' 
f 

.cO-.puCtbYJ are not- u.red I Mel sorsed CCtpa.duYI to)r&'­ ident-rcQI I 
! 



· .seckol'\~ -are W'ed \ (\ dd11' ren k volu.e. of ff) dtu:+ance aNi Sfecral 

~t'VU COfQcrtoYJ co../ted ty'\lY\merf a~d po..dders are. wed tv adj u2t: 
the capo-ctbl\ce of the o5Gltab,.- to the. fWpef 'fUnse . 'Dt-e are. 

~I'£e 'CoN\('('O{\ rY\dhodf ured ~( hackinO . 'These o.~'. 

t) ?o..ddH tm.cb~
 

'2) 'ffltnn'\er hncbna
 
-3) ThV"t1: -ro\n ~ kCk(J'
 

I) P~ef ~b(\U 

.11\ pa.dd« kcbn -lhe OJdlc;'J1)'/O 
funts belotA) the fre2u.en.c(j It shou.IJ 
be In «lTd 6arI d . So -the. 5F creQtec/ 

f I f£ h&he( H\ol\ 1t- IS Cteateci~ 
I I 
t--- -- - T 

o 
Mi(\ tvIAA 

fsuF 
~Yl'tcbflj error T(\ po..dck 

(> C 7) 

l~ ts . ,,
 
,I ,I
 
f_ ...... • 

t 

o 
Mi" """'" 

fs H'F­

f1J ~ 'fmc~i'(J efYOf 11\ I:W()'1Me/ tm.(b~, 

Cp 
7) 

f 
I 



1 

r-----------------------.---­

'll n -"~~6nA I - '" crrcu.,:-t """'lIed " I"'-L '--'JIY' CAnil" '--U.l ll\re.~r':l\~ 

kc blla . CQ.{\ be odju-rh>d to 
:te\'D erY"oi a.J:- {hre.t polnh . 

1he ~(\d r.Qt- each erd, and 
-the. f'l\ldd le . 

FDm ~ 

8'v€ 
GHo.tr 

at 

M.1d 

h3' Tm.cb~ ermm il\ th~e FIn+trarb~. 

PmcecLre. to Be ~ vntu.o of- CQpa-cxtof Ye1wred fn above. ckt-.r 

\) find t~e. /y\\(\ (And rY'O.~ f..eZ'tl~ncreJ Q/\d t~~ rejwred oscrU:tbr 

'c~-fUCt~~J\ce m.hu, 

.fi,""'" :: fs 0111\ + H
 

f 0 ~ :: fs fY\O.J< -+ 'I r::
 

01 ctl/o..tuv Co.ra-Cltalla' Y&ttu QlA be gnren OJ'
 

~>C ~(JClIY\M)1-
Co1Y\Ir\ fomlf\ 

i 
i 

d 



-3 .. Ca. lo_JoJe tho osu-[[o..td tu(\lna co..p0.D~o..f\Ce. ,:[f- rS' 3lven ~ Co ~CJ 

in. serre; 10\tk Cp 

Co':;:	 Cr Cp
 
~-t Cp
 

~ @srY\~ c~1 (CrfY\M H r) 

(fJmin . Cp) }({SlYlfl1 -+ CpJ 

. G;MO-'/i CCSM1l'\ ~ C1")..... 
CSMlY\	 CCs~ +C)p

.X't-	 t"f 3Tve f1 CV 

La ~ ._,-1__ 

~ fffO'I\t() r Corro,x­

G-Uf~rGmln 

l(\te(rt\edta~ fr:-2uMCb' ~mpl~,- -ff"------~ 
I------if--------, I I 

, C(\ ,,;;I' I	 r 
I,	 Il1 -Hff 

TFrL 

UTJ 

Cp -W'1(\J m.tms. 

COMIl\ 

+vcc
JL ~Fc~3~_.:..rru.))_=_-:..:~6.::9~e.=______=.r:.:..F-___=Q::::.:M.J.P~lt.:..:.:fre::..:.I(_.	 _ 
1 



112- o.rvrdie,,-s Cl.>'€- tLtntd "olbge. ofYIp~herI tuned foy the -I'rXJed 

Imzue"c~, ~h l(Y\pvtant f!.A(\CITuA Tf tu wY\ph~ <Jf\I(J iLtred ~u..etI?J 

115(\0..1 ard 'rey~ct -edt otherf. Ar Gct' knoCQ most- of- the n:'cefve¥ 

£f'Ur\ usWlI~ -1wO DY More S"l-asef' of 112 aiYIpldT'eO Qre 're:z4fredrI 

the. ~ f1jUl"i' S'hovvI the tL.JJ rt~e :f~ Q.mp)r!ref. TiNa 

S'~e ~ are {ya(\.dOymef cOG\.pled and aU j}:. trMsfurmed an' STflj le 
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HerQ M.e.. alp .~ ofp1red h the drfferellce ilmplrh-e f .b~I 
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B o..(\d c.. 8,houJ8 ~o..\- ~e~ bo\{; Irlie.\d the ~o.me alp CtJJ1l\-ef)~ o..nd 
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