
ii 



~ 1 ( 
.. , if) ~ ,.~. ?:. ~·i··~"% if·) N·· (1-' ·:\.1) ,.", .. , ~q~ ~ ?,;·4· t:.:' .¢'.~~. ).:~ \;7 F~ ]~ ~/ ~ ~ ~ 1. ,I:t ~ 1 .. . 1 ('1 to 1l.~. /. ,< ~.,t! . .~ ,.{ . 

. . "f . ,,_ j!. _ ........ ~. .._ .. ./ ... :.~. .is ........ A. • 1 _ ~ .. ~. !>." i :.." ..... ,...... . . .1.. .. .1. ,,- .. 
. . 

f)·v· 
.. j f 

A 'nll;'{:'l.\' S'[! n 1"'11 '.F··'·j;:?";; , . .t.s , .. , .. :t. ,.: .j .. o. ~ . . ~ J .. ' i )-



Tffl " F. ~~~ ...... --~,,~~.-- ............ ~ .............. ~ ........... .-.~~-'.'" ....... ~~ ........... ~ ... ~.' ............. ~ .... " ...... ". "" .............. ~~" ..... . 

CER'rlF!CATION .. -··· .. ········"·· .... ······ .. ·"~········ .. " ..... --............ ~ .................................. ~~ ......... ~ ... 

DELAR/\f!O(.l···· .. " ..................... --...... " ............... " .......... ~~ ........ ~ .......... ~~ ......... ~ ............... . 

AC KT<iO\VLU}GFt-';l Fr·rr .. ···· .. _ .. · .. · .. ···· .. ·,,· .... ······ .......................................................... -........ . 

ABST RACT"" .... ~ ... ·······.-.... ···· ....... .-.... ~ ........... -~ ............ " ........................................................ ,,~ ............ . 

l. 11 ntrodu(dnn·~~··· ......... ~ ......................... ~ ............. ~ ..................... ~- ........... ~ .............. ~ ... . 

1 J 

.") . .., 

.0. ,:. 

23 

2.4 

2"f~ 

1\ in~ r~ild ()i-.~icc{ ivt, .. . , ...... ~ .. ~"",. ......... ' . ..., ................ r.~r ....... '· ... ·······-.. ,~'·· .......... r ...... ~' .. '" . ....................... •••• _.r.~~w .. •.•••• 

Pru.1cct Out kv>· .. · ................................................................................................ . 

Rdevant Likn:!\.H·(~ Rc\,if:V>i' .......... ~ ............ --............. ~~ ............ ~ .......... ~ ................ . 

'The Tril.nsmiH~;:r· ................. ~ .. --............................................. ~ ............... " ........................ "" .. 

FreqtF::ncy t,:!odulilt1on (F\\1 ) ............. ~ ........................ "' ...................................... ... 

Block. dt(lglHm of Ft-</ I.nu;;:~mitkr· .. · .... ~· ......... ~ ................................................... - .. ~ .. 

\·1ic:.rnphonc ............................. ~ ......................... --........................................... ~ .......... .. 

Prc .. ampliHc:.mion Stage .. ·· ............................................... ~~ ............. ~ ................... . 

v 

9 

10 

14 

14 

14 



2,7 F~".:l I'v'J"JdHL':'~ted ,Stag:c···r .... ...,~ ..... " .......... ~ .......... '-" ............. ............ ,... ...... ... ~.~ ............ ·· ....... u~ •. ••.• ....... r ..................... . 

L8 Osciibtor Swge! Anknm~······ ..... ---........................... _ ................ -~ ............... - .. .. 19 

~2. 9 F1.lnctk,n fJes:;ripl iord (Hecciv(;l}' ...... --........... -- .................. -_ .................. " ........ .. 

} .1 Cunstn.lctif::nPnK<:riurc -......... ---- ............ -- .. --.......... -........... -.............. _-." ....... . .12 

3.2 

.>4 

3.4 (~asinF: rrrt1.H.~ \.'·{~)rh.:· r ........................... · ................ ..,. ................................... _ ................................................. 0_· ....... ...,,... ••••.•.• _ .... 35 

.. ~ '7 

·Te~ting········ ..................... ---..........• -~ ............ ----............... -- ............. - ... -........................... _-

4.1 C(inc1u.'~iun ....................... -............. -... ... .................... -.............. -........... -............... . 38 

IZec(:nmwndnl i~)n .. ········ .. • .. ···· ...... --.............. -- .............. - .............. -- ........... --.............. -

Problen I EncpurHl:;red--····· ..... --.............. -................ -- ........... --............ -............. --

!<.z~fe"f,en(~~(~~; ..... · . ...................... .... r.r.~.··.· ........ ................................. -..... ~~...,n .... ·· r .................... ............. ~ ..... .... - .......................... .. 

ii 



........ "' ••• " •. ..... .o; .............. ~ .... ....,.o; ....... nr~ ........... -.A< ... • ... ~ 

.~r ......... ·- ..................... - ............. ..., .... - ••• --.... ~ .... ,." •• 

. ........................................ .. ~ .... ~ ........ ~ ......... ..... 

_ ..... ~ ............... _ ................................ ~ ...... r~· .......... '.·· 





DEOICATl()N 

Ami 



.
i').',V? 1.,,( e .. ,y .... !.:~ l'>J"/~"".".< f-.,/ '>,.·rl·.~ .. ~.', .. ' •. ;.,.· f:.'~.' ~; l'<~r'>';o "'fl,l \/11''-' r·,l, n1""/) 1";-'·;- thp ,. "'lr> ql·.> ",.,! iF)' p,"IL f' \.; ii,. '.' ~)··l·C'{·.':~;:')·· .:~.~ ... ~~ \ ~ .. ,_, J! ..• ~3 ....... c.t~: «,,.. ~ .• ~ .. _~ ... )'~ ..... , .... ..... .. ~ ... <.' "';: ) .. ~,.:\.. ..... .'! ... • ~.<.r, •.. .... ~.~ ~.(. _:s~ .... "' .. d. 



• '. ~,,'" ,< , • 1'! " I' 1 t' ·1 

It
:: •. ,',;""u· ... : •• ",· :>V;',,, ·.,(,,,v~i:{:n ",<- ,,'<!", '-'f")"'(-"'( c;'pn('-j '")1· ""ll;'("'; ·1'; ·'>Cr,("·;'w. ":; ,<v h.\..; rr··:·;<'i"<lP!" ( " ' .. ~ ~~.~ .. \..s; ........... ~ ... ~ .. e .•.••.. ~.~., ).j,.{ ........ t ..... ~ .. \. .... { ~ ... ~,~ ...... J~.,~~ ..... , ... )c:.'.{··· .... ... ~ •..•.•... f~ • ... ~ ... (· .. ··,J~·~f·I.~'v ,,\. ..... ('.1 ~"""-~"""'~ --~ 



('liAPTER ONE 

!NTRCH)!.fcnON 

person to ;Hlothcr. 

though some '\:ilannt.r. This can he 



F!G ! ,(): O:\SIC' '1 i{}\NS0..HTTFIZ; RLCLiVTR CO\F"IUNiC!\TV)N tdODEL 



r'I~~}l-:il.-*i~;·I'.: C~,: u ,~N~) ! l~" ---.,fl-,L~~ ,,_l P,-\, ~ 

r~·2~j······.· 2(\{.~oo J L:~ 

I J <--- 30 kHl. 

i 
i .10···· J(;n·Kl~/. 

1300-- :WU_H<! l;: 
1: 

l 3---30 ~tH:r 

I JO~, YW!v1§ 11. 

ii' '} -- " ., ,- ,-- " '111 
' .,~~$~ ~ .,.$); :~}:" '7 ,,_".$ __ ", vv,< ._'. 

j3''':W (HII'. 

1 30 --- JOOC! f,;­
~ L ___ ... _, __ . ____________________ ,-

~ ................ -. 

(J ASSI HCATION 

..... 

Audio hfqnCH(;Y 

\luy ! ligh hequen!:y (V! !F) 

S<ll-''-~r 1 !i<~!' i:l·"rlo"n,,·.~t {\1.lF \ .... ' :'...... '::.:' S i ...... ' ........... ~ ..... } ",. i l. ,; 

--. -------,- --------1 

. ... . I 
1 

I 
! 
I 
I 

. ........... J 



AIM ANO OBJLCnvL 



radio !"tce)YC{" 



HflXVANT UTTFHATl.!HL HLV!L~\V 



Rock". 

{od<lv. . ., 

"I 





<:ilitAP·l·t':.illl·I·\V() 

THe TRANstdrrnCR 

i.\j".Y~' .',.':':/;( .. l C<".). Fll·',.·,·"'l. l{,':·.', 1 ,;., .. ;r.: . . ·,., ... :.'.>::'~rr·,' ·(', .... ·~i':;.1.,.; ;.> '.'.;(.~V:'''''''~'<"~ tl:.:.'l. ' ,.; P 'l' ,." ,.j,:.< ....•. :,<>f~)··i'·' ':l'; ,.,,> fq ,<." ('"'' n"';"": i ') . .' , .. j" , , ,p , , .. '- ., ,. ,< ••• ~.' "~.:.' .;<" .:d", .H .•. ' ... ' .. ' •. <.n' .. " .'" .. ·H' .. ".:<.. •. ,',;', ' ••.. 

level.. 





Cb) t I ,/. \., 
N / \ ,. !' .... ~" .......... ~ ... ~ ...... ' ............ '~ ............ ~ .......... ',.~', ......... --.. ~ .......... --~ .......... ~:;:.:.;..... . ........... --_····w· 

~: :R 

Tllne 

'*" t··'-.../ ~ 
....... ". --"" ~ 

Tirne 

FlG :~. L 



Then 

, .. ) 
:./ .. 



{}f r~.,.,f.f.·.)j?;., .... , .. co, ,:lr'n.;\ wf .,. ", ~ .;.: '. .' __ J 1 :: ( 

~ ... 

Sin H' ! lin ;i:· 

/l ::: 
}\.f{)f.h·//(ffi}"?f~· 1)'etjuclu .. :}; 

."(. 

(~/. ,-of l~~~~"{'\.'~~o; .... j . __ ~. {{-'t" ,;0:::';;'---: I {{_i'~/">~.;: "/"~(~H' ( .. 
, .. {},< ,t-o :" I,· ,., ,} .. :::. ,j " "J..1 ." -:::.) v.:" \/), '., ...... \ .. £.,. ~',,, ) 

,:. ~ 



MICROPHONE 



II 

~;,2 ",.,--

.; ........ , ...... :V . . /\, /1"\ /,...\ __ ~n •••• f 
'.' ... ,' ~ 

i 
i :k, ................. ~ 

..... :~t:,·-·+~~' ,,,,,, 
/ .. :';~):7···· //>~.;>" .... 

FIG.· .. ' J' PRE .... ;\t;;;PLlF!CAT!Ot< (lHCUrr CHAGHJ\\l 

... ?) .x 9 ... I5V 

v." V.S '. :: 

Ic ,!SxlO' 

HI , .. fOOO:;:} 



f 
I . ( (-

". /1. 

\Tt:o' ::: VeL .. Vn,· 

/?, :.:.: .~N . .. ,. , 
". 8 

<_... . ....... _---_ ....... . 

2);1.142.%:20xl0' 

-, '",.- .. ··l i, L l ::: J'}x In I, 



F!G. 2A. MODULATOR. ClRCl)H DIAGRAhl 

modulate and not too b\v to under modulate the (aIrier 

{ .. . 
. ' Ii .. . 

96y)0 

120 

'" ~. ! 



('.:.::142 X l{) ., ;. 

:::: 8.JV 

') iR" 
/ ........... ..... 



{;ie :::: } 2.5" fl 

t" ... ~""''''.'.''''''''''' ~-~-.~.~ ... ' ... 
. ns ·,-5.6XU); 

OS(]LLATOR STAGE/ANTENNA 

v.:hkh is d~;rived from t.he out.put sig:nat 

n:~sona.n(e. 



(:9 

}(, ,,:: 
j/lir "" r" .... 

./ .. 

9····-0,7 8.:; 

8xlO'" 



::: 3\./ 

l( .": 7:'lOf!. 

"( I ' , /:.)m. 
?' . ~~ .... 

f 
~ i '. 

, . 
/. ~ 



r~ e . 

.LSmi' 

.... j t·'O··l :1 
••• :.. ~.I ... J'f' 

{', :.:; 750// 75 
'-

! X /o··}:, 6X 



... ::: i t) 
). ~'>.\ 1 U·: i' 

.f' .... .... w. __ .• ·.::::::::,,:·· 

c 

( 
....... ! }," --_ .... -.. -.. -.-.~-

},:{ 3, i·:l) x i{~·.~,7 .X' { J i.(txl(}··:i 



Fl'NCfI.ON/\!., DCS('-:HIFTfON 

-:; ................... / 

\.. / ;\. N"T L!-..:-r·.; /\. 

. . ". .. 

' .. ; . . ----- ..... ;.~.~:::.:.:.--.-.........- .......... ,. .............. -.-: 

;:.:::::········ .... J·--~i :::::'. ~~ ............ .. 
, 

! 

T.,()(:- /\t .. 

z.)SC: 

I.. ....... / ....... _.J 
, , 
, 

.' 

... _ ....... ~} ~~~':f ~~~~ .... .... " -.. 
T B~: ::'~ ~;': 

.~.~gn:ll. 

: .......... t ... :._ ....... , 

1

1 ." \l ,:.,/'/ 1 
(\ i"' ~: 

, ' ",', ~~'~~"~ !" i } .... r~o'H:..-! . 
! 1 d" i , ......... --.-----.~.~~" " .. ,., ......... J 





LH\11TEH 

LOll n ... SPFAhFH 



Fi\l RLCUVfR 

, 1'-1'" 1 ,. "" '- 1 ' ,- !" -,' "l' < f-' <')'> 1 < "'-'.'n,> ~',-> , 11 "j'- t '"" (In'~('·'I''''I'l''·P. '->"':;"(""'~~) {- -"" ,;""{,,,,-!»:., H -, ,'· .. .>''''1'><· n"'~(i"('l'''''.V :,," '.>rv 'lIt' 1 ,} ................ ">",;.<::"".~'I,, .. ::<'''' . .rs. .. <.~ .... ;;, .................... .... -... ..•.. ;;, ..•. " ........ ~" ~~;;, .. · ... 7'.·, .......... !- ........ ~ ". ;;'._~.{/ ........ ~ .. .;, .•• (. ..... ~;;, .. .1 ;; .... .1 .. ... ~ ... t ~ ... ' ... . 



would he the C<'lS(: if F<.> FIc:. 

1 ~ ~ 
~;, .. .. . .... ... -~ t . ~::::. 

I 
! I 

~" ......................... __ ."." ..... l. ............... ___ ._ .. " ........... I ........ ~ 
Fe Fu.': C' 



{' 

1 
i Hi,lere p ,,: ..... . 
J:~ ~!; 







CONSTHfCTI0N fHOCEOtlRE 

one (l.Her the othu. 



R4 

RS 

,"""' j 
~ ... , ~ 

C2 

('3 

{""<"~ \. ... ~ 

> .'~ 
.:'.: 



Q! ···Q2 

QJ 

HEstSROH.S 

R2 

ru 

('1 

C4 

c"; 

('6 

c" .. .;) 

lOOk ohm;:; 

3.~~_t{:. !6v 

IUPf 

SFf-· 



CIC; 

ell 

C!2 

(~ 14 Ion pF, lUv 

e17 

JNDECTORS 

!! :;0 4T 

L2 :::AT 

1.3 ::: 3T 

LC'S 

TA716BP 

CRYST/"LS 

C'AStNG OF TH C \\;OHK 





TESTING 

: .. ~ ;' 



CONCLllS*ON 



{.'~::. 

>; )'O,f\. /'., \ .;) r'~ 

'J:)qf:~lqnd tB.?tl~l.U':;r;~Aj /::q r·)q~::?:lqnd "uo:VP':J ,L~; f 

~~.r·ld~·I\~~S :J(J \/}\J ~:)~r'-i()·<!.J.:)~:~:-·~·~~ 1SL6!) J:)dnJ~)H !'.JJS·iO 

1"1 d p,.H.?("h!] 'Pi'l dn(iJ~) ;:i.1HYT 

S'LE1NIOt<.;:1 '(10:! :;rS"{!ClCn V S:Yt--.H . .nU.:y:rU (~66!) .LL(()l\!,) 'i\"O ';'LY:;{lnVVJ r '}( 

.. -;~.~ ...... <~,. ~ ;~> .. 5~· ...... ,: :.-.5;·· .. ~'··s <{~';r .. ~'- .. . ~ ...... '·~i··r ....... { •. "j : ... , .. : .. ,,-,.:;-..' ,.dLJ\: ~ !: ,,: _"",J:.l!. I),·:,: ~.: l,>, .. <hdC:,<""d;: •. ~"X. '. 5' >! '_~/' ~ ••• • I "'" ',1, {,).. ,~ ... 

O( ·!~],I. \':':;1 f. \:i():~)r·.J! 

:J:1V HJL\\ ·~l] .. U.H\Sr-··JV>!'i. !'\J:j 

S.LL'y'.:\\"9 dO r-·,·lC}iJ .. ::){nu,::;r'··,jC() or...;v hiUlSan 

(t:'6·'·~,)·:) dd '·o·f."?;?,J!tJ:·) 

V!(LldUL}/.,:Y··Ll ';~O(Hr (rnH)i\\ dl LL 

(f}n::"HiY) dd C!U.:i~PP\) 

·SN.\/l:)IN.n:)J.L '<'rOJ rIY)Pl.tJTE! OJ ·O'dJt",,·J.! 

:Jln:)YI:J ONV :!'ldl,J>,U~[d :"JI>.J.O"{LL:rrl:-l 

{;ot'·!6)(~~i ~\iS["} 

':1'1 d L)t<!.l"{!d Dt<r>.l:Ur-<! ~»El 

,)l}·J() dJ:::nn (I N V ')\/)1 ~:LL)'Tl] 

(6 t f~r ~ f) ~J.d 

r:~J~.!:f;~N: _ .. ~.:u~;·\\(} -, 

SJINO~u..::x!n i'--i.i)I.1. V:)lNn!·\VJ() 

S3:)NJH~;IJ]a 

(OOo,~~} IS~~l\/.'·I{) ~]~")(J.()"~\! 

U GoG} j]''''; 1:'1fX)H (TH1{}!\\ 

S;-'·jY/\] '"1C1Vd:;? !)t<C/l ':·1 ~V\T[lL\\ 

sm{lOP~ TJON 

(;()6l) V .. \HV!\lL:l·1 r'··HY.:;t····jllor 



C::>--·········~~·······~·,·····l 
1 

I 
r~--urr-
i : .~ 

l;i.. =j 
! z...., ....... \ ! .............. . 

'\, -::;/,. ~.; .. 

.... i 
... ~ •• -: .... _.,.t-......,.,.... ;. 

1 
:.;' 

......... --~ ... -... --J ..... ',; 
' ..... / 

! 
·······~'········~'······f~·'·· ....... ;.: 

}l::. 
.:.·.'.1.:.:.: ... ..... -:.. ............. 

,-" 

""Y 
Q' 
~, ='::" 
'-./"; r .... ; 
C"·; :-::: 

: ...• ) 
U'; 

::):: c·:: 

.. , 
c~· C,Y 



>< 

.... ----~.......... ,/'/~ .... < ....... .i 

i·····--~---····· 

! 

! 

t.. ... 

:> r~"J 
\/ 
1 

\ 

<1. ..... . 
\ .. j 

.... '"'< ··r 
~+ ... j 

""~ 



:) 

:/ 

:.~; :­

{.:) :) ,.. 

j(' ,j , 

~ 1 1 
". ~ .,' 

.~. "{ :s· 

< ) 

~ :. 

,'.: .. 
~: . 
;: ;: 

.l .. ,. : 
~ . .; 

. ;i:r~' 

.: 
.} , 

............ .. ' 
·-r~';:· 

(l::r 
~" ,/"" 
~~ ........ 

10' 
r~. , . 
c 


