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ABSTR.AC'f 

high fr<;quency generated carrier waves for amplificaHon. 

,ignal is coupled into dIe free SpilCC with the tliG of a ferrite rod antenna for O\1\n; 

wilhout tbe concept of the callers through a dedicated FM bands. The design eouples ""lh 
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} .1 lntroduction 

[0 <l phone line tran_smi~s uny thing ()n that line to rwyHvl radio tuned to ttl;: n.;q;jir~xl freqw.:ncy. h 

Puson whosc Ene is hugged. It is secretly eowle-cfed fo a tdephone line either at the distribution 

pand or at a.n exchaol¢' and the conv(~r:,-ation made through that line is heard. 

The name tekphont: ;;;onws ibm i.i Greek word t.de lneaning '''hum ;;tfar" and phone 

-'Jl<-

converts sound. into elcctrical signals that. can tK iran.t'miUed over dishwce::; fwd conwrts received 

guided \vhile the \virdesses 1::; unguided. (9) 

1 



,~edved. Whcn the audio messages \eave the ,ooree, it passe, throngh an input tfansauec! which 

evenl".liy constitute, an inpul signal to ,he communication channe;, The eommuniontion c.b.nne! 

tinnily communicate, tho ,igna! 10 the nu'put transducee from where it gets to its destina'"'''' 

functions. When c"nn<cled in ,eries to the telephone tine, it detects the incomplelc drcuiL when 

w the requhi::dfrequency, 

series to one another. With all the hanuset banging on the hook switches. the signaling 

ringing lOne to be sent '0 another end of a network when the handset is picked tip, the 

technique thr lhis proiect design i, 'he frequency moduladon technique (I'M) which "equires thaI 

lhe calTier ,ignal' is varied in accordance lo the frequency of the modulating sigMis which is the 

ldephone Hoe, when the t",nsmitter is ,ormoeted in serie, to an exi,ting lelepho
ne 

line, the 

arc adlIally of font types namely tire hard- wired wi" tap. the ""tt wire tap. (he record wire tap 

The hard -wired wire tap ,equi"'s physical acCCSS to \he ""cOO" of wac 'hat a ,ignal is 

travding on. A second set of wire i, attached and the ,iglla, is then sent back to. secnred 



The soft wire lap is the prdweG phone tap m<'hod bee."se it is difficult to locate in the 

phone company" system, It is ,omelimes ,,!led a remote observation (REMOBS), This type of 

phone tap is very popular with the large law cdOMment agencies, ir"eHigene
e 

agencies aDd 

t<1rger ,erperotinn5 who are worried ,,,,,ut competiticn" This kind of wire lap is acwally very 

The recocd wi'" tap is notbing mere tban a tape recorder wi"a into the phone \iue ""d;s 

very ",sy to fiod on in,we,;Oo, This i5 very common runnng private invcetig,atnrs, but it is a 

The !r'allsrnitter wire tap is a radio frequency transmitter connc,,",.d to " wire, This kind of 

phone tap is very p,)puhlf- however, the RF energy it prduces radically inere"Cies tile chance thut 

a «()nrpon~nt "Bug sv..:eeping'" spedalistwlH detect it. 

/\ >;vir;; tap is the preferred mdhod of obtaining iHt,.:;:l!igence for quulity reason;:;. The 

pmcess of wire rapping bval,'« lying into a wir< or other ,oududors thal i, used for 

commun ications, Thi:;. w if< cau be telephone linc, a PBX cable, " local arca network (Ltv N), a 

eeTV vidt:.o system, an ah.nn system or any otl1",r cmnnvJ.oieatkms medium. 

Wire tapping is aimed at oblaining a high quality of intcmnntinn while minimizing 'he 

\ .2 Objecti ves of the Project 

."" ". It is designed to bs: used spedflcaliy for security ag,:nis to ;;IKek and (ombat crirne 

cmn;;.,itt:;:d thrOHghkkphoncs, 



security of a pbc~: is thrc<'Itcned provided every ~ecurity po:>t of" security netw()rk has !Wf 

ra.dio tuned tG the required F[\i1 nan(L 

4- In an Industrial by out where the contw! room ishir fiYHH the men at work, it may be 

the service of rea.ching thi::m "'V!thOHt ::;tress. 

;; This project was carded out in unlet to Jevebp" chef:p, etficient device that v-,;iB monitor 

:w(:cessfuHy a telephone line with out a person kno'vving. 

j J Ivlcthodology, 

The elrcuit connects in seric~; \vith either the Ups or the ring of a telephone En,: ;;:.nd the 

pmver fDr the circuit is H. fol! v.;;;.ve bridge rectifier plated on the phone lhws to provkk~ PO\WL 

audio from the amplifier cir;,;:uit of the H<1 transmiitl;·r, 

/t ~rh0 Scope of the ,Prnje~~t 

4 



project is <11;:;;,') targeted t~}r 38 rnett,;r range of distance. The disu:mce range of the 

telephone bug can tit increased hy aHaching antenna and increasing dw RF stag:;;::>. 

5 



CHAPTER 1\AJO 

Literature Rev iev.:! 'fheoretical Baclmround. ~, 

History of Comrnunkation, 

gradually evolved to the rapid new aw~ Communication.:.:;, Cnnl111W)lCmion )~;; a process 

"CornrnUll1caHon", h is dated back to the advcnJ of Iii;;;: itself It e'volved frorn si;nph: 

\vor1d as close (is it (Guld geL [1] 

(a) 

,lnd 1.S minion yean) ago, The dynamics of evolution of speech acquisition is COHlpkx 

.,... 
since it is inDuelv-.::ed by factors lib culturally t(;JC;SH11ttlxi sound::; and genetic evolution. 

{c) \VRITT!NG ~Thc hi::;h.rr:,.; ofvvriting dates bw~k to the vJdouswriting ::;ystcrn 

that evolved in the early Bronze :~,ge (late fourth ITliUennlurn BC) out of 'Neolithic proto 

" "_ ',' , . 't '!' ., . . , , I . t ' ! \\Tl.tlng. vV'ntmg IS sm.u to Il,ave eVtHv('a trom prot<J~V'Tl.tlng \VnlC'; mea1b pIC onn! 

6 



r~Kk art ano~ the oldest known symhokHornosapien's first cn:;ck at C()D:1rnU1l1cating 

lnf:Jnnation was painting, The oldest knO\vn <:.:avcpainting 15 that 01' the cb.au\:et cave 

dating: back to 30,000 Be. 1.1 J 

Cornmullication evolves frorn cave painting to pt~troglyphs (rock caving) datcd 
..., 

back tn 10,000 Be from petroglyphs 10 pictogram~L mid,.;:ognHns, to dphabet:.:;, to 

1 
,0 10 

"\ ' I" 1<>"""" n"lIO$Y d k eCOlnn1oUnlCatlo11s, ra!,J1O wnlCl1 VhlS \Dvtnhx. m . (),',~ oJ y>/ l .laIns, denry v,'a,{ , 

name John Logje Baird. Fr0m television, the first cornputcr s,vas developed in ! 945 

rnanyas ten years to bring the idea 1111,0 reality and the internet was set up in n1983. 

,.. 
23 The History ofTdephone 

Although there \vere several disputes surrrnmdjng tIlt') dain1 to the 1nven:.ion of 

:;:.Onfln::ss on 11 \h June 2002 tor his COlltributions to the invention of the teknhone. .. / ~ 

In the 17805, two inventors Elisha gray and j\lexander graham bell both 

.. 
indep¢j)(krdy designed devices could tw.nsrnit ~:;pcech t::1cctrkaHy (telephune), Buth men 

7 



(iri"1!1am Bell patented his t~;;-kphor:e Erst El.i$ha Gray and Alexander Gr:;.hmn Bdl 

<.:l1wred into a famont'; !egal battle over the irJVention \lihieh bell 'Non 

2,4 Alexander Graham BeU's Evolution of the Tt:legraph 

The telegraph and the telephone are hoth wire ,",ased dectdc<l.[ systen1s. When 

::;imu!ta.neously along the same wire if the notes or $ignals diHcreJ in pitch. 

inJorn:; his future father in 1a\y al;om the possibility of a rnultlpk> telegraph, his in fa\·y 

up he needed, Bell then procceded vvlth his 'vvork on tl;c nrult1plf: telegraphs hut he d.id not 

'-1.'" l' 1.' "'l~' ,1'" ! " ttl! JUS Ul E1.V.': t 1at ne wa::; Vv'OfJZmg wltn . nomas \i¥ arson, <l young 1.3!ectncwn .. 

'0-" ' 1 J ,t,< 1 ' ~' "1 t,'. "l . . ,'" n I' i of) vnb , osepn d.enlY, t 'le re~;pecteu ZIH"l::ctor 01 11e ~)Imusoman msfltute. uy . une 



1875 thc goal of creating ;;l device that would transmit speecb declricaUy was about to be 

. • • ,<, , ' < l' 3 J 1 . . '1 3 ' • 
C.UIT0nl 111 (l WIfe, 10 acm.eve succes:.:; tney t .~erctore neei..lC(; on y iO i)UHO a v·/orKmg 

would reproduce thet,e variations in audible ffeqne.ncies. 14')· 

, 1 ., '1' ' 1 L • :,OUl1a was L1<H 01 a wanglng COCi. spnng, 

ldenhone which took over multiple telefl,ranh, £ ~ k" 

.Akxander Grahaul Bell's note book entry of 10 \.4arch 1 W16 described bis 

successful experiment with tderhon~~. Speal;ing thn:n1gh the instt'nrnent to his assist~mt, 

Thomas \Vatson in the next room, Bell utters these Ennous flrst\;\.ion:L 

1 I' - 'i.'li ,., C' A' f' Jstorv 01 w Ire Jess 'ommunlcatHJn . .. 
. 

The v.,?ord "radio" w,,':s coined in 1897 by a French physicist na.medEdood 

Brandy in th:; stnse!)f \virdess lransmission. In 1907 tb;'>Nord appeared in an article 

\Vr1tten bv Lee di':: Forest and '.,vas a6()nted bv the tJni ted States N<w\' in 19 i 2. and becan1C .;/ v ~ .. 

David E Bu£es in 1 878 was th.;;; first to tran::;rnif Clnd re~;;eiv(' ndio v"a\'cs :;vhen 
..... 

he llotked thA h.lS induction balance c8uscd noise in the receiver of his home rna:J;;; 

described by James Clerk lvlaxwdl in 1873. James Clerk Maxwell theory \vas first 

9 



> ' .. -J' r' > ! I' , '....' !' 1 tnat ra~w r~KtlatlOn rUK. a j tne propertlfS or wave~." "I 

~Arxp;;onL in 1898 111.ade his ,,v ell publk1zed dernonstrat)on of \>.,:irde$s 

GHnmOn1c<1tion from a boA to the Isle of V/ig'bt in the English ChanneL :t>vi:i:1f(;oni has 

bfltCr publlc relations and is \;;.;ide1y cited as the invf:ntor of wireless comnmnic<1ti0n 

receiving <1 nohle prize in 1909, 

2J1 'Theoretical background of'felephone/Transmitters 

In every deroentary tdephone system, there e.xist three denients whid:) indud(~ 

ih;;: f'Jl!owings~: 

(a), The equipn:tent that is located at <.'.w;;h subscrihers svhich convert sound to 

A telephone snbscriberm.ay be connected m the n(;{,;vork of tdephone 

(a) By !)hv~.,i(;d \vire connection~:; which run. in over head or under grourld cables. 
" t .. '" .... 

(b) By voice (W<.'.f nC1worK protocols tdeph.one 'N11ich usc broadtland 1nv:'rnet 

connections. 

(c) 

10 



.2 7 lvluciuiatlon 

Th~ process of varying one \VaveJi.H·n", in relation 10 "I1101.b.'.r v.:avcfonrL I: 1 

In tekcommu.nication. rnodolation is used to convev m~ssa£e or a musician rnav . ~ ~ ~ 

;"00du!atc the tr;.ne il'om a mu.,:>ical bstrurnent bv Vi:lryini~ its volume, timilw i:lnd l)ikh, .. ' ... 1,..,.,. .. ~ ~ 

Often, a high frequency sinusoidal vvavetl:wm is Hsed as olTricr signal to convey a lc)"wcr 

fr~(lUenc.y shmaL . .~. 

'T-'11f"' il'l'<>~ kf~'! rJ'<""""'11"~t'>l'<:' (If ,-' "';l~<> '\i;'Vi' <"ire J',,, ~nY'r'l;tl'(l<> ("(>lp""~p\ l't" pl."'l"'" ~ ~. ~,~ ...... ~ .......... ..J . ~t"",. . .1~ "~'.,. ". H .... ).{ ....... v ... ~ .. v ..... ~'- 0.. (-'-1.i .; .... 1- .b.· . v . .1 .... .!-.}.\.-./, .... } ~ ... <. " .. V 

it;n
1
1<'["\ '''1{1 ;<<; '''''<-'''''''''rl'~V t,'n't&>'l all ,.,f ,<vI11··,11 ,''''l' k" 11"ni1J1',,{! i"l (l(~i")"';'l"ll'l!'>" 'V'l'{I'l ;1 !<",,, .. " ' """t;/ ~'''~! .. L. h"v,"''' .. v,; '.t .. ,,..L,/, < ~~. >. . '"" ,,,,.' l),v ' , ... >1 ... 1. ,>,.. •• .1 .< .... ,,""' .... ,,< .. #~, y, .. !. ,. ",v 

fi:cque.ncy infi.'H'11'l0Jion signal to obtain the modulatd signaL 

.7 .. (i Al' "11'" ·-~t·' '1>. ii ,·,UP I '1';'l' 'V'! _ .. 0 .,. l, ... , 1.. .. PI H.. ~It< t .<.. .. t. 

lin1ited radio band. 

The <1in1 of anaJogw.3 modulation is to tmnsfcr an analogue l);Jse band (or lvV-, 

charmel, tor example a tinlittd radio frequency band or a cable TV netv.:ork 

H01h analogue and digital moduLlti(lU fucJitak frequency division rnnltiplexing 

(FDM),where several 10\"'/ p<1$S infonnation signals are transferred sirrlult0Jlecn-ts1y OVer 

the same shared r:,.Alysic<11 rnedium., using separate ',o<)ss band channels. ~.~ ,.. ......... r 

2.9 Frequency rvlodulation 

II 



Frequency modulation. is a tyP(~ of Jlwdubtion ,;vhcre the frequency of the ('(mier 

is varied in acrordance s,vith the r.nodulating signals, The amplin.H.k of the raffler rernains 

c<)Dst:mL This inh~HTn::ltinn lx'axing signal (rnodul.ating Signal) c!langes the inst<"lntan'20Us 

ilnd speech in. hi-fidelity hro:'-Kkasts, Frv11i:chniques are used for other inrportant 

<l'>/ictCG signal \vith less distortion_ 

'" 

<)1' a re~lcta.nce modulator. 
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CHAPTER THREE 

3.1 Design, Construction and irnplementatior'l, 

Design Block Diagram and Operation Principles. 

The telephone bug systt::m cOfnprises the fc,llo'vving substances; 

OJ Power supply 

(1) Fm modulator !osdlbtor 

(iiD T, Stage RF amplifier. 

Th~ ~jstern block diagram is givmbeHow in figure 3.1 

}.3 Power Supply Unit 

Due to the availability of ac voltaw; on the fir' and the ring \vires of tbe 

telephone exchangt~, dw human 'voice is super in1poscd on an Ac VO!UlgC bet\Vcet"1 the 

'~1.11ges of 48\/ to 86\! dc. The regub~d de 1x)\vcr source was derived from thcphonc. 

The power schenic is given bdo\v: 



1 
.............. ~ •••••••••. -~ .......... -~ ............... ~-.--....... --..... .................. ..-.....)r. 

I 01 i 02 
A 1N4148 i 1N4'148 

2 I 1 
~····--·······--1 i3 

i I 
~ .. ···~--····t-~~ .... ···~--·········l 

I 04 1 03 
.:i: 1N4148 i 1N4'148 

t~ ........... ---± .......... -.l .......... ~ ..... _ ... __ ~ ..... _ ....... ... 

pCJ\ver. The ootput de vohage is giV!.':l1 by the cxpression 

\'d.c '''' 66.48v, 

th~;; Ac voltage on tIle comm.unic:ation hne. No srnoothening capacitance was placed 

across tilt, power tines as such '..vould shunt the and.io voice sign<-}! to the ground 

kaving the generated RF carrier unrnndulated, 

Due to the exciu::;ioll urtne srnoothening capacitD.DCe, the system SUP};;y 

potential therefiTfc varies l.inc0.rly \-vith the analogue sign<d level. on the po,xer 

n~,()dulatjng the system supply current and din~ctly altering the (:tHTent required hy 

the 1l10dulator to shin it's frequeuc:y hom tb;; ccnn:e value resulting in a trequency 

Jev1<;Jion that is a direct function of the 8nal()gu}.;; audju kvd on the tip and the ring 

14 



A single transistor arnplifkr c0upk:d as a COlmnon base oscillator \'>";'83 used to 

effect frecluencv generation and rnoduiation, For simn!icitv, a base 
.. .j".,. ~ .... 

re~Kta.ncemoddmion '!v'as ad.o1'}iciL fn this modulation tVDc. lhe frc,Juenc\/ 
..... ." ~ j 

"'" 
cleclrode capacitance ofthe active dement used Lc C90l4 tra.rl::;istors 

A base rCi:1ctance oscillator Eb:; any other oscillator, generate a frequt'ncy 

gi \/U.1 by the expression~ 

L '" Tank dn::uit inductance, 

C "~tank cir>:uit capac1fance. 

Ui ven dw.s- the tank circuit inductance ::: 10 Pf 

XL '" Xc :::: 
2nFL 

,\t resonance XL ::: Xc 

):c .~.. i 

2r::Fc 

1 
••• ___ ....... __ ...... n __ ~ ••• __ ......... -=-~ ... 

2Jt x 96000 000 x 10 x \(('<' 

165.790hm 

,';'1cb other!. 10 j f 11 j. 

is 



2i'XL 

L""XL 

Given that Xl. .'" t6S.790nm 

,.1 .. ::::::: 

L'" 27SnH 

L vatue is 

L:::Jj~~tA 
L 

165,79 
-~,«--''"-~ ...... -
2it x 96000 000 

{}.27.5n]{ 

~.t '" permittivity of air 

L ::: inductance in Henry 

i\ ;;: area of cross section 

N :::: (L)tlJ /, 
FA 

W11PN' l' :::: 4' 'r< Y 10-7 "'1-- ! '\'''1 ., l ~.,. .• '.... r~ ; l:. .,,~ '-' ..,'"( ~) ( ... .!>. • 

. A:;" ltd;; 

4 

Tlw diameter of coil is O.5(cn1 equivaknt to 5 x I ()"3 mIn and thl;3length ()f 

copper wire isl Jcm equlvaknx to O.013rnrn 

16 



(JO" 

N'" 11 275nLL'S .. !L013.mm 
4.". '~,. 1 i)o7 v 1 q 614 '" " ,,- " :<"" .. ,~' ,\ 

N ::: (144) ~; 

~'1:/2 

1001,;1 
j 

N :::;: 12 turns, but 7 tun1 \vas uSed and the sa.me fiHW extended [0 <ichieve: the C0l1ll'e 

Cl 

0,01 pF 

+v 

c 
R1 L 275nli 

R2 

Fig }.3 Cmnrnon Base OsciHMor 

10Pf 

Resistor R1 and R2 areneccssarv OC>bbsilU; rC(luircments. Cl. cormecte:d v ~ . ~ 

\vhich is referred to as the common baSe configuration as depicted belo',;,'. 

Emitt:.:r -~" ....... ~."".. ~r--.......... collector 

Input voltage ~····I· 

I Base 

17 



1 ('f:) I" I" 3' , ' ., 'l JD a :> <1rrangemt~nt {)e lnpm Sl.gna IS teo mto tne clmtter CH"C1..Ht, ano tw 

,! ~' '1!1 . f' '~4 '<""ll' (,. 'I '!' outpul t<:l!(I.3n 1r0111 t :)e en, ector <1$ HI 19:J.'. W It10Ut t 1C (;apaClwr ,j. tK OSC1 w.tor 

beruves mcrely as &1 ampliJ'ier. LC in the coHt~ctor circuit determines the centre 

therefore, the phase inversion of the output 'vVavcform <:It the collector is in harrnony \.viih 

no rnodulating signal. into <.he b<l~"c circuit the osc.iH(ttorprodlJct~s a carrier 

fj'(:qU1:3ncy given, by the equation for the hequency of anLC oscillator. 'The aev1ation in 

:I+VCC 

[-1 
l~ c_ 

1 I 
eca 
I-Ii-

! 
!-It-

CEE 
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e:HpacitJnr{:, Cc~~, appears in parallel with LC tuned cir~uit as shown helov>/. 

1 
c 10Pf 

CeE 

The effective value of ete i~.; directly related to the co!k~wr current Ie, 

variatiml1n base current is caused by t1h~ modulation inpm into the base emittl;;r 

circuit For lov/ frequency the transistor emuiates a common emitter ar(lplifier. 

\Vilh a modubtingi'trput 
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\Vhere h. C '" A eel.' 

Tbx: cham~e in frequew.:.:\y< c:omDOlwnt contains the transrni.tted modu!<ltlns: 
0. ~ 

:.;vixe, The tank circuit capacitance vv'as chosen to be lOpe 
". 

The biasing currenJ (I biaslf"lg) "" VdciRb" 

Wh0re R.b "" bi<lt,;ing resistor, 

biasing current '" 48/47000 

biasing current "'! ,02/ 1 O' .... ~3nt/\. 

The oscillatorl !-.1odubtor is given in fig 3.7 

+vcc 

... 
10K(~ 

47KO- 10M Rl 

O.li·J:: 
5Pt 

9014 

OJ !.tF I " »C:::: ~ 
3300, 

O.1pJ 3300 
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Thc. modulating input was derived frorn thc. Ac: cornponent of the power .. 

(j OJ lvfkro Llrad capacitur. This >,vas fhrth>.::f more H:nplified by a two st:lge 

} ..5 RF Amplifier 

The ampLifiers >,veft'; COl1stnlcted around C 9014 NPN higb frequency transistor::;_ 

: vee 

Stage one \\'<1-'-; run at a IO'vV(T coHc{'[.or current to minim.izc distortion, Tbe 

tank circuit capa>:.itanc:e Vlas 20 I>i>:.o f~m'l(l to aHO'v'°' fITS band v:idth adjustnwnt by 

21 



.' .. "6' .• , ' (('d . f: ' [' (' t 1 "L' " (0,,, . . 56.v ~crn antenna ·vta a .I,} l m1(TO,an:Hl J. 0 ocr;;mg / h .. ~: coupung Ull:)(icltOr. 

An LED was i.ncoIl'orated to provide Jl1di(;ation of COITtctlC!D ! system 

(lp<xation. The Indicator vvas \vired as in ng 3.8 bdo>x. 

Vcc· ........ ·· __ ~lml __ m· .......... _·r·.... ·J ........ · ... ~-~· .. l 

I 

22k 22k 

\ i 
\'" /\ 

.. t \ 

\ /\ ~ 
\ ! \ l ~ 

(' . 1"1'; Jree"n L,_ ~ . 

, 

Fig 35) Systtm Supply Indicator. 

Due to {be high system supply volulge, a 44 kilo ohIn resistance \Vi:1S 

incorporated as fbe £iode current limitjng dement. A green LED \'/<1S used \vith;J 

fun·vard vcdtage of23V, Diode (:urrent {kl) is c~~kubted belen\!; 

Diodt, current ::: v::: IR 

I::: :Y 



R 

Where R '" 44kilo-obrn 

I :~, L3 
44 x 10:; 

An antenna is a transdu~'er designed to transmit Of receive ded.rornagnetic 

\Vaves. In other vv'ords, antennas conveJt ekctromagnetic\.'hweS into d.(~ctTica! 

Created In the elcrn~nts 1::rv ap'plving' avoltam.~ at the termirwh; causinr:: the elements ... .,; t:" w 

ckctromagnctk 'waves from another source are convened to electric(jJ current iJ\C) 

/\n antenna rnust he tuned to the sarne frequency band thaI the transmitter 

\vhich it is connected to operates. if an antenna is not tuned to the S,Hl1e frequency 

as lb;; transmitter, transmission or rcceptirm iU1pair rnay OCCllC 

At 9Md.HZ operating at resonant frequency, the operating \vavekngth i~; 

f 



, , 
2>,IVI;:n tnat 

}~ ""W.lVe kngth in meter 

F:o' resonant fr~~quency "". 96 \/tHz 

~: lQi?~.!:H!() fl{}O 
96,000,000 

)'" ... 3,125 m.eter~ 

1. '" (US x), 125} em 

L ... Y( 063crn, 

Antenna. characterjAic5 arc t~ssentiaHy the smne v,:hdber an antenna 1'; 

sending or n:ce1ving-ekctromagnetic energ.y, This prnrKny is called reciprocity, 1. 7 

An antenna \.vil! radiate po\ver i.n aU directions hut typically doc .not 

perform equaUy w~,;:n in all directi<)Us, f7J 

.t~ ... F:2 """", ... "" 3,10 
4nr2 12{)n 

.~ 
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p::: f)OV¥'Cf radiated by the tfallsrnitting antenna in watts 

R ::: rV<lxinmlTI radius of the df;:x:tivent3SS <)1' the sy;,;tem 

1 :::: current fio'V,:ing through it in wnperes 

E ::: electric field strength at receiver antenna in v/rn 

3-12 

arnperes 
,., , 

....... ,", ... .,).1 
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CHAPTER FOUR 

4. ! Test and Discussion of Results 

The compkted project \vork ,\-vas tested using a ±i'equency of 50 l1zh'Grn an AC 

frOln the secondary side of the step dG\vu trall~;fom1er \Va:::. connected to tbe rectifi(r input 

rnodde nf the prt*X:L IlH:: intention was tn use the 50Hz, frequency romoduhk th,~ 

~ l I, C' I . ! I' d ., '!~' 1 ,.. ''> l ' . . . ot tne j';' : vo .tage s~nal app Je was h{,'aro. on an 'j\;. I'D/no (carner! tune(, to tne deSlrC(j 

The desi::.:.n vv'a:::. carried out n~;;inQ 96\lHz a~:; the carrier freCIUency and based on - ~: ~ 

the prdiminary test conducted as explained above. signals vv'ere rec(":ived on 3fL:fvtHx. to 

10S,1 tvtHz 'nut more strong'er on 96.0MBz with amaxir;''lurn ran2e oftri'wsn;issi<.m of ~ . ~ 

about 38 meters from, Ene of sight. ' 

4,2 Completed Circuit Tests. 
'<$' 

Ai1er the project has been fina!!), packaged, the fi.nal test~xas conducwd in the 

:-nain cE",lribmlon thune ofNJTEL. The various tests that 'Ner~ conducted incluh:::: 

(a) 'Tc;t on the DC voltage level of tbe phone liw:::::; 

(b) 'Test on rhe effective lange of tnnsmission. 

(c) 'I\;A OIl. the quality of reception of the receiver. 

(d) Picking of dialing tone:~, 



4.3 Tests on the Range ofl'ransrnlssion, 

(m a naf open SIXl!~e within line of sight. \Vhen the sarne le~.;t was conducted in a buildi.ng 

\vith W<:111<; cons11tnting barriers to tbe transmitter and thr receiver, the distance \ya:~ 

, . :1' Lrart51stor rat ;o~ 

4.4 Tests on the Quality of ReceptkHL . 

Dmimr this test. a didtal tnmsistor radio W{lS used to deterl1'line lb,~ S!:)ot at \vhich ~ .• v . J 

reception of signals \vas high or less. Ib..; closer you arc to the trammitter, the higher the 

reception of shmals and tIlt' furthrr vou r1:)()ve from the transmitter, the Llimer the . ~ -

reception of SigfW.!5. 

45 Tests on the 1\:n;ver Supply Stage. 

rnder- The required result \vas 48\/ DC and this was the result obtained trOll). the test. 

(b) The cutting pliers. 

(C) The cnx'odllr clips. 

d) The audiohransistor radio. 
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4.7, Procedures. 

The crocodile clips \"/('1\; attached to the exxended ends of the connecting 

CO:lX1d cable of tbe device, this'Nas foi1ov,,-ed by cutling. the phom:; lines and the <'l.naloguf 

IT;eter 'N,,1S placed to lest the voltage, 
<!'. 

from the ';r::msrnittG, the antenna of the tnnsistor radio reet;i vel' 'N:l:'> (ij~~o ext(~ndcd and 

the radio was turned on. \Vith the FM band tuned to 8S.2MHz, and lOS,BvU!z, signals 

w,:;1'e received, hcnvevcc, the signals ,>vere h-nmd to be Illore stabL (it 96.OIvlHL 

.;L8Further Discussion of Results, .*. 

Ii) From the result obtained from dw test, It \,-,-as discovered tlwt the state of the 

~1l) The voltage Lvel \vas perfect ut 48"I. 

/L9Lirnitutions. 

(a) Diffk:ultics in getting (he exact C,)I1'l.poncms, hence equivuknt components was 

used 

Ib) Tbe pwbkn1 of gettim~ an RF meter 'which V..fas needed h) determine the 
w ~ 

(c} The in;;lhility to test frequency at vminus levels using spectrum analyzer, 



4,10 Trouble Shooting, 

(1) If the receiver, (transistor radio) is not H'sfKmding, chcck if the conncction 

betvv'cen Dhone !ine~lld the transrnittcf is inta:~t a.nd nne tune the receiver itS vvdL 
,- ' 

(2)!fthc tnmslui.IJer docs not ~;.:cnne on, check if the L.ED is pO'Yvcrcd on, 
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CIIAPTER FrVE 

5, l. Summary 

The telephone FI'vi hug tran:.:;rnitter 1S a simpk trHnsm.iaer that v.:heD com1ected in 

c;t'.~ries to a phone Ene transmits any thing on that line to any F\1 radio tuned to the 

namely, the power supply! audio nnit~ the e,:sc:iUator j modubtor stage and the po</ver 

ampliE{'T stage 

The power.,.f;)r the design is obtained from the phone after rectif)cation by the 

whEe the modulator supper impm,es th: moduL1ting signal (audio) on the cd.nier signal 

The Hmduhkd signat is coupled to the aropJiEer ~;;tage through a coupLing 

tuned to the desired frequency hawl 

The moduHttion technique adopted f;~rr the design is the hase JTadance 

modulation technique, this is because the design requirc:~ h1gh freqw:.nc:,{f(.H' 

tnmSn11SSl0n, 

Problems Encountered 

(i) Difficulties in testing the constructed device using the DC pov.:er imer comn" 



Difficulties in obtaining the required components, 

Diffkuhie:'i in proper soldering of tb.3 components to the circuit board, 

,. 
Instability in the vi:ldation of dectromagnrtic waves \vhich really PdSS<.x1 SdH1.e 

ch.31lenge:.:; as to v.:hat frequency should be speeifled 

Areas of Improvements. 

0) The increase in dT~;ctiv~;; ranr(e of transmission by incorporatillQ. various RF w '. .;;~. 

{2} BuildiIiQ the device with nersonal int:Hlilt'meIHorv deviCe t{)r voice record innlace 
". . '..... 1:" ...,. ~./ 

of external tape recorder. 
~ 

(.)) lncfJrporating an inbuilt antenna f{)r radiation instead of external antenna to 

enhanceponability. 

5 A ReccH11.menciations, 

·f()lknvings aTe recommended: 

d' . ' , > l' ; w:ct acceS&.iO eqmpments 111 tn.e <t\), 

dectronics shduld be made pracdc<tbk {()t the h.3nd'it of the students. 

Every l.ecturers! bb attendams should be friendly with ilk;!r students in an 

practical cb.sses to encourage the students, 
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Tbt~ opcr~ltic>nal manual 



1,0 The Operatio,t;'ll fdanua! 

Connect your transmitter to the phone Line and tunc <'0 the desire 

frequency. 

Turn on vnur transistor radio and tunc to the desired frcGuencv, vi' A ",' 

Pic:k up the phone and you vvill ~z;ar a ring mne. 

Fine tunc t1w radio for better reception, 


