AMADI FRANKLIN

2000/98028k

A Thesis submitted to the Department of
Flectrical and Computer Engincering, Federal

University of Technology Minna Niger btate

OCTOBER 2006



BEBMCATION

Thin progect s dedionted o Almghly Dod and our Losd

Pt : ¥
Chirest, oy brothens My

.
£ ¢
w3

Sampson Amads, Foest Amads, Boght Amad, Maning Amads

sister M Buphemg Ohoroafor and o sy pavenis My & Mg B

i
P

R D P R
G AN ‘

sontiibuted unmensely 1o my moral, soutal snd scadenie upd

oy God bless v all,

A,




DECLARATION

CAMADE FRAMNELIN, declare that this sark waz done By me asd has nover boen
prasenied slrowhers Br the avward of # degres. 1 also hereby relingamh the copynght 1ot

X

Fedderal hnversy of Technology Minna,

AMAIH PR f&? KL

{Srudent Mame}

{Signatare and Date) {Mepmaturg md e

3R MDD ABDULL A
{Hlead of Departraont}

aival Examines)

st Prai)

{Signature and Datey




AURNOWLEDGEMENT

$oasoworthwinde to reserve s space 10 expess my pio Foratinds o evarvbody

stnibaiod w one way o the other iovands the suces

g suecesstul completion of this work was suded and v suparviany EMGR. BN

i frar his hindness

HIMALA Vthere!

re seize this opportunly 0 express

iy seemy fo the succsa of this project
bam alvo mdebied o M ROBBY EDEH of Bletings

Dlopartment NDA (MNigeran Defense Acudemyyand b

oy yes

angd Congnter Engmesnng Department PU

levironic fasy

thuar consribution o the construction nf tu

aden, §owant i tank my mentors D OSUNDE AKIM o, Siudeny Aty

LI N

va; The Chief Securtty Officer, FUT Minng, Bev Fathor BLIAS GOWON, Bav

FUT Biopa and Mr, AMSE

,»««
m:,l

Pather UMUBRL, Choplain, WFCS

Thig write up will not be complete without thanks

v, RGImoRen

espesiztiy Miss Cheana Osui (BHEMrs Patnics M

iison Inveso and

Okosun, Letmon Garbs ?ifwg vhowar Libendda, Muacdnthony N

meces of adviee and g

Raouben Audu otn, who offersd uw

24 :i:-.ﬂ' o,

Frsally, § thank the Ahmighty Cod for the gu

radurance and good heabih bo zo duoagh his conme of sty




ABSTRACT
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CHAPTER ONE

INTRODUCTION

Hy

Heor belore the wvension of rufio communication, divms, signal e

srads, gven mirror reflection sigaals plaved g orocid rele i commuenication

BisE

With respest s elegric sotding, P

recetving of inforasation by clodnical mog

Bestdes, radio contmunicanion o wireless conunundration 19 # means of comnmnication

H*

that redies on the use o eloctromagnetio waves b space at the speed

< van be de

Plecironie Buggang Sy

.

cep conversabion {imelligence) without the consent ¢

I raddin compamioation, bwo things arg of parmnoust bapovias

\

Pl sending of message o tntethgenon (g

i fegoption of the message signal

b paddio compuinication, the sending of messaps

soeption of the messs et 15 dome by the radio recorver

¥
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A simphified dingram of Badio communication is

the frsmmmitier af the soaros and the mecheer st the dustimaion 13

poee)
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Fig, 10 Badio Tomsioor

L1 Awm of Project
The atm of this profeet i 1o produss & simple radio transputior with a high pu

3
w

ynpedance and a radio recetver that 1s porisble and capable of transmilling and vecoiving

o
H

of inteltigence on the commeeniad Drequency modolation band of 880 1o 1H0EM




12 Appleation of Electronic Eavesdropper
The placement of clegtronie envesdropping devive in o, offlces, conpanies,

basttelieids has become a usefud phenomenon Broughout the passing years, Besides, th

use of these devices is lepally prohibied In vistually ali funsdiction for commercial and

private purposes. 4]
3 g

By o some countries ke the United Sigtes of Americn, the use of Bavesdropping

devicons were legally forbidden o way back as 1962, B taday, plectronie Bavesdvoppor

wnder the name of Blectronic Survetllance is esed for a vartely of serious deimes sublect

to strict judictal control. This favours the polics o use this method as an ndisponsable

y

teol of effective police work o many casey; particularhy in the investigation and disposal
of primes, sedition susl as kiduspping (4]

It alsny favours the wmilitary in checlonating the possibilities of coup plots and gl used

i the Bowt Bne of battle weas

L3 Types/ Classification of Electronie Eavesdropper Dovice
Some types of electronte Bavesdropping devices inuse ave s follows:

.34 Audio Amphfier type {(wived)

This type of Havesdropping device ts normaily wied Lo shont distances, This
eavesdropper consists of two {23 stages; the mput and the outpin stage. This dovive nses a
sricrophnne 10 convert sound energy being picked up into elecirioal pulses. The pudses are
then passed on through a wire 1 another reprodustive set where the pulses gre then re

comverted 1o sound This type i used in TV, Badio stations oo {4

BT
. TRANGMITTEF
TRANSDUCER =~ BEANOIRAS o e
A ZTAGE
GYALE

2 Bock dingram of Audio smplifior Bavesdroppes

b2
-

§




1.3 Wirelews (FM) Transmitier/ Hevchver type

>

This type of savesdropping dov e 1 alse huown as Bugging dovics, which mekes use

N ’/

of 3 mncmitler cireult 1 pick - up cosversation whith in then tramasmitiod on o the

renshvar placed for distance away throngh the meonnm, (4]

A1 15 1oy e mon o

Thev are secretly placed in a room, office of Inany fonation
In this iype of envesdropping deviee, Ve information source (aignal) i spoken o the

crnedan A g PRPDE Jope TN
ity the analoy sigosd

microphone which serves us 2 ransducer, The ransducer then oon

in the pranamibtter, the

it slectrical pulses that can be vecogrized by the tramsanis

modoiated stgnal is amplified 1o e lovel suitable o drive a0 anie

By the time the transmilted sigwal resches s destination, the weeaiver dumoduiates and

Pg

deeodes the reorived waves, procosses i and converis i

Finally, clectronis bugs take advantage of modurn techaoiogy.

ol

w

.-

Fig. 1.3 Blook disgran of wirehess Envesdropps

&

P

133 The Bay -~ Lun Type

A ray - gun dovice 13 s clec Srente paveadropping device thal beass an gt

hundreds of melsrs away and oan imperceptibly pick 2 copversatinn and rewrn it i e
wand person st the Hetening post. ia modern technology, the conversation is ordisarily

3

carried by Uuht beam or laser {2]
134 The Radie sigual intercepisy
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Thig sype o ¢
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froni suid FHeARUTS

guvesdipppor 1B 6 seel i hastle felds as an O

¢y tadio sigrals.

Tl primary function ol the fiand 1s to search, inforoopl K

T BOM sets are mounisgd with s0aRReTS and dirgstion (nding

The putennas are peant 0 COPEYW it the wide range of fugus ches froam VAMDUS CREY

s

hwpat, 14}

14  Modulation

Madulstion involves the process of placing o sperinpnsing of informaiion

« “

{imeiiigenoe) on 88 carvier wave 8t the irnamaling 8t gl onid Ve ey wiv by Hach

ol not producs sy thgones ot the towdspraker of ihe adio reroives. The

spansmission of intellipunce BRCUls when the modulaiag sigrial 18 superimipond ob the

rindulation can be defined ag the process of pombining the low foquency signal (volos,

wysie, 210} wath a high freguoncy caidior wave called the carrier wave topether e

{)

The result of modulation (acess 15 a modulated cariEE wWave {signaly and & g

ginfl

ey

Cienerally, caryier m winlaied sine wave yuay be represented | v s ouuation

g fosind @ )

the Caner mndninted wit

v i

whise ¢ ustantaneoys vahie O
J7 paxiinumm an wplitude
i = gngnlar velooity of angular frequency

= phase shitt




Finglly, varying any ol § L s of the parrior wave signal by the moduiation of signal g

:>\‘~.

R EHEY Hiode, fogquancy s and pulse W ulation respertives

1.4, Meed fay soduiation

rAadlation process i employed m commpeaion sysiumk for the Tollowing roasois:

: for phannel assigmnont fach nwasapn sigaal 8 fpanspmittond 8t o umgue
frequency band 1o aveid ik up with piher signa 1 This is vy onby one vadi
station is received within 18 COVETRES BICH ¥ et beference rom an wiher

oy veduog OIS s interiore ik“”mzi(asii rhy

2

iy — realizable

For easy 1% adigtion and reoept ton of ggnals

-t
-

antenng size (61 Begides, n order 30 pachiate chatromagnelic enuigy ]

of the iransauiting antonnd swst Do sl lensi one gEied {144 of the sinid

wave tength (R 15
For multiplexiog so that several messages {sipnpie} Lab b pansiniited trough

iy,
the e signal © hannel.
iu(‘w e epipment B mitation e.g. 5128 and weight.

04,3 Formsof modulation
Yy - 1y . dqe
Phere are b [0TT08 TRIDEY
Anatogus medulation

i, Plse o digial moduiation

1.4.3  Aunalague modulation




e i owhich the

£, e

Anstopue modulation Foiers 10 8 catepory of modulation ©

nals are both analogus with Fespuct EeR I

senats and the modulating wig

144 Digital or Pubie modalating

tn puise moduls tien, however, the carrier 15 o pulse whose 2P fiude, phase {posion

durstion (widily or fregqueny s proportipuaely varled with respect o the

Srstantannus Vel af the confipupus Mo adulating sigral tn order to achieve Pt shiE

',c, (v-l’){aui <"> (35841 4

Frens

modulatinn, 'S necessary 16 samp to the modulating signal 5ot

during diserete Hne pol jts,
. podninfion BFe as

tse {dipial) modulation v anolo

kY

two main advantages of puise

follows

Trapsmission and DTOURSBITE of disorete Mpnals g e

sgnple 15 seul prstend of the

o8 lzss power BKe only @ B

s AnE.

With respect 1o this reject, fFeguenty sodidation (Fid) s of g

1.5  Froguency Muodutation (M)

the  InstanTANEUS

Frequensy modulation i & modoiation progess
frequency wity of the modulated wave is el 10 the yrndalaed carrier Bequancy Wit}

plis # HME - VRIYING component that 18 dirgotly proporiional 0 the modulating sgat
§ R < H S it

YVnfty {0

34 can be represented by th GRPIOSRIND

Wty = VO “onfwet b PSIWmt)

Fa

§;’ = '&'!i ,’; :zz




i3 {“

AT i"us" o

2

Whore Wil TR modntated wave

Y= Amphitude ol fhe carrier (uomodulated)

o = Aayputas velonity af the unmodulated carner Wi

£ e

B = hoduta

i rohes

a

;\_}%«:::; i >(§ Zv-.(’-yy {2 \( di (
£, 7 rpguency of the meshulating $igi 1tk
K, freguency sensits ity of the moduiator cirouit

v, = Amplinde of the miodutated signal

i = Angitar velouty of the moduiated sigral {wavel

1.5.3 Cenpration uf FM wave

& e ey oethods o of genoraling A way

ey

i, pdirect method

This method fovelves the provess of connpcting 2

putput of the Armstrong vt {Marrswband Fid o

the biock disgram of indirect method of gous rating PR wave, 3]

=%

RO ZA I

Fig, LAk eration of Fid wave (o

[ THrect method

[




Thiz method can be achioved by varving the frequency of the volisgs conirolind

s 0 ESR=S

pactilater (VOO Fig. 1.4 shows the block diagram of the nethed above

YOG
4

EREOUENGY
L TIRLIER

BANDPASS PHECA
FUTER LT ﬁ i FILTER

§.5%.2: Bemodaintion of F4 wave

e

Froguoncy demoduission ithe process by which the oviging modulaging wave i

regoversd from the FéDwave, This process takes place sl the recoiving ond. 16

Diemnoduintion of FM weave can be achieved by using

Freguency discrimination cirouy

i, Radio detector citouit

fit, Phase locked toop {PLL) cirewt,




CHAPTERTWO

PITERATURE REVIEW

2.1 Owigie of Radio communivations

As far back as 1865, JC Mmnwell predicted mathomatically v Ho communicatiiong fom

o v Er )

the reselt of Farsday’s and Chrisiein Oersted ~ electsival and s gnetic pxpaniment. The

taws dedoced from the exporimaml were ravis | Ha s Heingiel Hertz and by

1595 Marcond developed o prastical vadio tremsmitier. {7]

Rewin Armsirong (major, o great scientist born i Manhatten TH90 made anenormous

comtribution Lo the development of va dio comnunicanons. I order o increase the

sitivity of the receiver, Armstrong hit on the ides of Toeding the signal back o the

in 1914 precisely, Major Bdean Anmstiong fnvented wuper hetwrodyne receiver, In th

super haterodyne s receiver, cach ingoming frequency ts baned, srophifted and the

cowverted 1o an mntenmediate frequency (L) by mixing i with a signal from an osciliator,

,.M...,
i
et

-

Fimally, with the iwvention of super heterodyng reoetver, sming has become casier

heeguse there are fewer variable tuned civeuit, feedback is loss of a menace hecause the

3
H

signal (LT} is nod at the same frequeney with the inpot signal. 1t bas ahon helped to reducs

nesiss and interiorence. {8




2.2 Hadio Tramsmitter and Fangtion
A radio transmitter o defined s an clocinical dovice or sysiom that uses

elockromagnotio enorgy for sending vfrmation through space

rathio waves of eleciromagneric waves, The transmitier aclunlly modulaios the
informatinn or measage sipoal 1o be conveved onto g carner wires which i gonerated by
the radio frequeney osciliator gnd anpdifies the wavelonm to the dosired paywer fovel and

delivers o the ransntiing aerial of antenna. {9

ALH MO
i FRPEHIHOY " MO ATION o
- CHCLTIRY PR b i

POWER

£9 VY

LPELY

k-3

Fip, 20 Uk disgram of & bangiiie
S 231 Types of Transmitter
Radio ransmitters are classified mio o,

i Wide Band traramiiter

This type of transmitter is used for long range communivation auch as i military, marne,

aiverall and amatowr convmunteation. They smploy multimode modulation or function
shrouph singls sided band modulation for tangmisston, {7
i, Parrow Band transmitier

This type of transmitter smploys fregquency medulation or pulse amplitude modulation

for ranernission. They are used foy short -~ distance comumunications.

et
et

sanformation 1 sest ax




323 Uses of Radio fransmitiors
t. Programme ransmission’ hroadeasting,

e is bporit Lo note that the use of transimitiors iy broa

Cprogramimes aliords

evtestainment fn form of musie, drama, sport evenis and information thrpuph newscast,
inierviews and public service annouRCEIment.

. Ty — Way COnHREHITHIOnN

it In the mavigation of airerafls, ships and misales 10 their tarpels though the uss of

radar which is 2 sgwmai;w'i form of transmitter. [7]

iy b data ransmission,

1% Radie Recelver amd Funclions

A radio recelver 1s o device which picks up any desired radk

odulared carrier signal) and receives from it the priginal Dmodulating signe

Pl ki T

8

MIXER b MO AL ATOR wi FHE

ARAPYE

IR T R LR

fip 74 Bhook dingrasm of o e

sabs o g pradeteruined fined

he floors above, the mixer converts this W0

L

Py
iy
~~
ot
s
jad
P
e
DY
o)

The mixer i3 required 19

chiain 2 new fregquency by combining the signal frequency with that of the oscibiator,

w3

.
<




The dempdulator domoduiaes the mossagy heing ransmiiiod. (dumodulation can be ala
b pxplsined s tho process of seprating the RE wave om tho AF wave
S

e AT mplificr belps in amplifying the wosk ziech joab signal from the fravmpytior {04

tovel capable nf driving the & sadspeaker af the desired output sound vl (10

2,31  Fupctions of Hasdio rooeivey
hu

Te select the wanted signal from 3 i the signals pighad up DY the perial while

relecting all i othess.

B o mrtract ihe imeilipence contatned in the modalsied s

pperate the

B To prodece an audio frequency ou iput of suifioent powe i%

fondspeaker of ather peceiving devines.

334 lassification of Radie regeivers

Radio receivers may be clasgified according to the type of traffic they are designed to

£i%

andle. Tased on the operating 1ec chigues, rasdio FRORivETS IRy s he plassified as
i Simple radio renenvet

1 thits receiver type, selention ia obtined by adjusting o8]

al frequeney. The diods D acts 3% 4 non -~ finear detociy

rescmance at the wi guted signg

3

which helps is exiracting the audio sigrat {plus & DD e of pther compuneits} which

sassed Uirough the earphones for conversion into sound
Phe loudspaaker caun be used bevause there s insul figient power, 110

The zudio froguency sl power o the simple reoetvet can e increascid sF an audio

frequency amplifier 1 used, Finally, siople radio rppeiver has & pOOr Sensitivity 2 and

setectivity. 131

L




. Tuned Radio fequency (YRF) radin reociver

in this Lype of sopetver, mmphification is the radio froquency smplifier stages and in the

ssed chroud mproves its seloctivily and senaitivity

i Super hetorodyne radio recetver,

gy

Phis is the commonly wacd recebver In thuse modern days i s super hoterodyne

receiver, the wanted signal frequency is converted o 2 sonsim froguoney known as the

PTERMEPAATE FREQUENCY (LF) st which most of the gains and the seleativity of

the recebver s provided, {181

“fy

I §

e

ny e b 1A
anpripigp P PEIECOR et o pie

Fig. 2.3 Block diagmnm of fwed radio Baguency womver {TIRE)
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. o iy

A : o MINER b

By “ i, 313 MINER AR IR

fig 2.9 Blook diagram of 2 supettuleradvne ra

24 Comparisen botween AM and FM recebvers

v

Al transoitted power in FM recoivers are uselul whereas w AM, most of s in

the arrier wavebinm, which serves no useful porpose.
i, it hs 5 bigher stgnal - 10 - polse (8N o than the AM secoiver Thig iy
bvange ab YHE band, nolse fewel 15 loss and FM recoivers use ampiitude Bmiters 1o

resicrve amphitade varations caused by nois

B e M reocivory, thore is bandly any sdjacent inferforones due o “guard band” {54

it reguires much wider ohg

B‘Ci,i‘v* £5.

f regpalres complex and cxponsive transmistiog and receiving eguipment.

s

it Since FM recepbion s Bmited o osly Hpe of sight, srea ol recaption for FM s

&

ot

mnch amatisr than for AM




CHAPTER THREE

DESIGN ANALYSIS AND IMPLEMENT AN
3.1 Brief deseription of components.

The componsnt empley o i the construetion Wik U0

o gt put jerminal

for input duviees sut b as Dynamic siorophone tough edieh the inpd signal

s i

{aperch semad & st 40 ) g fad ing thi SySient Resiut
iransistorst 111 Capa ors which seyves a5 £ supiing capaniors for biocking the flow ot e
component Topt ong slag 10 amotbier 117 1 Transision for the amplification of signal, As

inductor in the tank civenit of the oscitlaior, and the antenna o the aen il witeh radimtes oF

sends out the already modulaied dpsal {13

Finally, variable capaoior o mainly used fo vary the o fregoney of the Tansimlies

v

Sipee the glectioit BAVES dropper s used for clande

srgtions, both S SIS

a5 much a8 possibie.

anet components have 10 he mntaturized {08

3

Segides, for deveplion puipusis, COMpUTTES OF pRris shoasid ba property concealed and
camouftaged pspecially the ranst Seter ciTouL

e §3 hi Outer CRSC propt rhy.

Pioally, 1o provent damane, th CompRREnLS a4 b e

» ¥ E L SE Ny

The case of the devies was dosimned to climinate begi P ratinn 9]

r

3.3 Choiee of Favesdropper

For this profect, th €3 exdropper chosgn 18 the wirgloss {FH
becauss the trapanutier chreait has an npul auiO freyus

he microphont {dynanui} O pigk uf sounit (sigoald




Finatly, its transmitiing  cirouit takes advantage ¢ of modern ol

3.4 Choiop of Transmitter chronit

Sinee it by tiegal i most CouBt isivs 1o operate & transmtiss withonst Hoonse, special care
st e phven o the frans sder cironit design operation, o this project, the ransmiier

cireuit fype vhosen i the WARROW BAME TRANSMITILR Ty PE used for short -

1o COHTHRUN HOALIOY.

ii{-s’.s i,

3.5  (heice ol Recetver oireuil

For this project, SOPERHETERDDYNE receiver 15 the chogen fype bocanse U Bas nigh

selontivity (Lo, the ahility 19 disrpininate the umwantod 3y

picked up by the sen iy and thus i hns 80 GASY S csiivity

3.6 Design Anslysts
Ay glectromio cavesdropper 8% carlier discussed is msde ap of the transmiier cironit anl

o receiver ciroull, Both the fransmitter and the receivet cireuit of this project arg of

sinple design,

37 The Veansmitier v

e fransmilier cirouit covsists of

; The gt audio equent oy amphiier €age

The transisint audio fremency am wiiftor slags {rachalgtion shaged

i The oscifiaior stags.

N

The ouiput {amiennal slagl.

~3




37 The Trapsmitter clropit
The ransmitier clreult consisis of

i The mpot audi

i, The fransistor sudic freguency am

e The¢

B, The cutput {anionng) stage.

XY The mpod Audis Fregueney amphfier stage.

Eauavyveteey
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Rlrophugie
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{Bounddusicl '

Fr 30 Andio Fregnonsy aaphilior o

The input awho Geguency amphifier stage consists of 1 L capacitor Uy (22008}

P AeY

$O LM 386 13 asdugl - n - ine antegrated component that s
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kot HDOLRE 3R6 has g wsin |

avion that will deive direcily an B 5

viriagn 8 mi
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cirguiting ping b oand 8 wpether a3 shov
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At a gain of 200088, the receiver speaker will be audi
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373 The Useillator Stage

An osutbiator is basically anoas

The ascitlator used aparsting o the

3 and the jun

cebwepn Capaciiyy ] and Loy inge ar i i

: wkdh
b il
i g v
2, e R 7

Fig 2% Cirosit dingram of COAPITT ¢

In figure 3.3, Be, R, €

frequency radio wave

prt the colpitt asciliator tak cirout, responsibis

comversion of radio fregueney wave iuto electrmmagnetin wave,

P
fas




1 4 used for radin dosoupiing process whtich helps to provent the osciilator fronn avting

55 & reoeiver By 15 3 Swampng 0 wergter that T the Oow of codiector comrent Fimatly,

R, B, By peves 28 bipsing ronisions which stabilize the bagse wollaps and they aro usod 10

7 b

aidl the oscillstor aperations 7]

T3ate sheet specifleation for trans istor (TR 73 BOC 1401 NPN i shown below

{alenlatione
Lot open girtuil voltage = ¥

Wy o (RO {RE + REP ¥ Yoy

- .}
¥ o Ay
fip AN

The resistance b the base o the pramsisior {TR2)= B

10K x 15K {10 1K
= LR

R 7 GRA




G = gpabnduy factor

[
o

S Ry f Ry Ry / BT QOO0 470 3

= 4 F 4T G 0EA

The eassier caciliating frequency = F

s

R

83340207 x10x 107
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7oy i, {""'i + ;::d}; e
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g 374
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whre L = inductance of eodl (i
p = ractius of oo {omy
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174 The output siage

The modulated signal going cut of the bavsmitior 1s sont ino the atmosphess as

eleglinmagnetic wave (adio wave) twongh the antenna (Telesconic)

38 The Hecedver cirouit
-~ 803y B consisiy of

Tl renetver used 1 tuis projont s a dugle B0 {auper helerng

the following The B amplifier, mixer, bosal oscillator, 1 arpdifion, Bmbter, dotecton, do

- emphnsis nepwork, AP amphifter and spegker. 3]

AR Operntion of the receiver

tord modulined signal Gneoming dgnell on reaching the

5yvand

First angd formmost, the transnsd

H

kor ol winch s so

receiver is Grst amplified by the R¥ amphifter, next o onters 2
s Ui fod into it by the

fesigned that 3 can converdently combine bwo radio Goguen
by warying ihe capacitance

BE oscttator whose flequency of pscillation can be comrptied

of s capacting.

i fact, the locs! osciliator freguency s alws

encws are oomb

nut. When two £2) coarrents of these two differont freg

wixer transistor, the phiesomenon called BEAT or tntermediate frequeoey (11

prilucsd,
""‘i’Ze,{’fZC" "3 is sidd

BEAT or Intermadiate feguency is fowor than the inpuw sign

abwrve the range of sudio freguency.
Uiy ofroutt, Bosdos 1 signgd

FThe outpast of the nyixer cireai s fod o the I ampli

amphification mkes place bere.
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Thus, the owpat of the 1F amplifier is fodd into a Rmiter cirenit, Bs funetion i 10 TEmove

thy

bpver Cropst o

apditude variation caused by noise from IF signal whish might

PR sigral The lamiter clrouit 1 necessary o distorion - less demodulaiion,
The lmiter outpul i fed into the detector siront which g srevides the audio signal
The sudie sipral pasaes through the DE - EMPHALE ¢ etk This network reduces the
o 7

[ iigh frequencies in the audio sl whish was earhier inoreasoid by the pre -

z

ginplitinde o

emphasis network in the ransmiting station.

it s also nsed to re - pstablish the “TOMAL BALANUET speech or sound (music)

fost io the pre — emphiasis vebwork,
The output of the DE ~ EMPHASIS vote wark is amplificd by the AF amplifier whose

sudput B fied 1o a loudspeaber which reproaunes the origing! sound. {5
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CHAPTER FOUR
FTEST, OBSERVATION AND RESULTS

The comstruotion of this project needs o bt of practical cuperience in handhs

)

components osing soldering ron and temd, proper wiring of the clroull on the bresdboasd
g Vero board

Adsny knowing how 1o use the lsbortory oguipment Bio the oscilfoscope [0S
mitimetes, fequency meter i very essential

First and foremost, afler the consiruciion of the ¥M Y@ supor

%

hoterodyae radio rovolver was tunsd gontly within the v N band

unith o lemming sound was beard and then the recsiver Iocks (Lo no o sound

beard) tndivating ihat the recotver does recetve the tansmmitiod signall Besides, all thes
ook pleee afisr the adhustment of the variable capaciior in the colpitis osollator ciroun
has been dong.

When the transmitter way powered with 9% do battery and music o sound was
placed some distarwe awny, e recober rnocivest the transmtied modulmed signal clearly
at 92 MHZ P band and the reeeption distance i5 10 - 15 melors away from the
transmiiter. While the tramsmitter and the reociver were stifl working, the camer
foquency of the tonsnsitter was 4 Me This walse wes messured through e

fregusncy meter s the output of the colpitts tank oot

and
s



4.1 THscussion of Besult

£

Athough distortion in the fori of slecirioal noiss and fine offect of ot ¢ broasdoasting

gations with high power pangriler sannot be setally shiminated. Bot v ain of g

peoject was still & chioved as the tramsmtior B8 i copabide of picking up rali sound and thus

stk capable of Ua wngmiing pioked up sourad up to 10 -

b

43 Precautions

White dotng the consirctions wos K, the {nlovang precs Gticns wore taken 0 onsuie

enod produsting

.
bede

The wae of @ fow -~ voltage soldering iron Ly preare (hat sonsiive SOmpnenE

. 2y epine ¢ 5
weere o damaged By oot

i, Faguring of {ine sol dering by the use of thin angd sharp soida

i, Fnsuring thal ail componens used were compatiie with 5% as the 500000

4.3 Difficultics Encountered

¥ nowing the exadct ehin of the nduetor that il Bt it the colpith tank

{oscitiator) ey 1k,

el

i3 Adiusting of the van salde capaviior in the fransitinr ciroull was 1Y Pgpast

prosble,




CHAPTER FIVE

CONCLUBION AND RECOMMEN DATION

5.1 Conclusion
has heen said and wmuo W work has boen dong SOIE cring SlEiTOR

t

Loil theoreticatly gt

egvesdropper 88 8 device an far a8 thig project i

'i'
Capral ing wtelipgncr A1 8

Tesides, » practicat ay endroppes whicl 18 CEp

carrier frequensy of Angtiz when placed B R FOU, ifice, oo A eoeiving ineibipe

for 10 — 1ameters his SUT0S sesfully been designed and const pcied.

%2 E\%{:{zz;mmem&a‘éi@n

that surisos mouned dovices {5040} shoatd b used

costead nf pRSSIVE corponenis (8.8 sosistors el papautions) SO 88 i poniaturize e
spangmiiier coui awd o enable the frangrmitier 10 frapamit with & VerY bl fregqueney and

faliny

this of ormrss with IrEasd gooplins 8 Figtancs

)
4
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