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ABSTRACT

T ey society today, security has posed great challenges 100 1ot of individuais,
where thers Bave hopn several CAsES of people p assing illzgal roossages farough phones

i all sort of iftegal crimes hrrvagh phones. This project i ained &l

eeping suh cocprds for hmpnediale OF fulure uses
The mojest 4o ghgn obtam it spuros of power from the phone Hne 1o wlrigh s

conpecied with the nelp of full wave hridge rectifior ©© rectify the wnput v sitage from the
e Gnes. The modulator and 98¢ Hator help 1o b the o frogueney and A
ohone 15 he modaiator and osEuiREs help 1o genersle 1€ wrier Froquensy andt &
ihe sarne T, Suppet wnposing the low Fraguenoy mody dating signals {audio) with g

high frequensy generated cagrier waves 10F amplification.
The ampiifier cireu it helps to boost the power for sadiation and the amplified
cignal 15 € pupled w0 the free spane with the aid of a forrite sod gragnng o7 o
~tional radiation, The Uans smigsion band of this project ts hetwveen SEMILEIO
7 bt signals are SITODEX ot 96 O3z, With shis design ter faced with 2 single
selephong Bne, every COTTTTICTIOn CAD b hoard and recorded for gecurity reasons
withowt the concept of the cailers th oaght & dedicated ¥ hands. The design COUPIe es both

o and power 000 the channel.
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GHAPTER ONE

i introduction

Commaadeation i very essential fn {ite because U helps in information dissemination,
Communication therefors, s the exchange of information from one and Lo another
The Telephone bug FM transmitter i3 3 simple transmitter that when connecied in serips

iy & phone fne ransnuls sy thing on that Ene to any FM wadio tuned to the reguived fremusney. 1t

slpotrin device that ssaiitors & partisular welephone Hne without the bnowledge of the

P4

1xd

Eticte ity

Person whose Hae s bugged. B & secretly connested to a telephons Une efther ot the disiribetion

puned o af an exchange and the converastion reade through that Hoe i heard,

The transoutter when connested 10 the phone conseguenthy colloois power from the

phone lne and transmits both sides of the conversation over the telephons 1o an FM rdio when

H

tuned fo the destred freguency ranges. The transuaitter conyrises of units which ase segmeontad

e theee ditferent parts namely, the andic tnput, FM modilotor/osciitator and the powey

amphilivr units which are voupled fogether o achieve g desived alms and objestives, F
tha ¥ buy oan be explained separately.

.

hone comes from a {reek word tele meaniog “froe 2l and phone

The name felep 2
meaung “voiee” or votced sound”. To general term, 3 telephone i3 an electronis device that

srical signals that can be fnvenited over distances and converis reeeived

be detined ax on viectronic devive used for two ways talling with other

pesgde, Thy mediont of could be through wirelssa mobile phove cable Hines. The cabic nes are
aiided while the wirclesses doungaided. 9]
i commnpueation, the principls of ransmission of the audio messags front the sourcs of
the signal to the distribution 15 the same for both the wiveless mobile phones and the cuble Hoes,
The message compunicated fm;*c the source reaches ity destination through stages and

iy, the destination is able to undersiand and beerpret the ransmitied signals when

L
5
W
b
o3
&
3z
S
—
%
\...‘
=3




reocivesd. When the audio MessagEs AV e the sourct, i pass & throwugl an mput s sadhver which
eventuaily consiitutes ab input signal & fhe commETHoAon channel The comnunicEios ¢ ghannel
mumicates the signat 1o the output fransdacst from wherg i gets 10 is destination,

e

The selephons DUg

s work on the same Hke o the tolepiums Oty that it performs mor

funetions, When connpoied i series 10 the telephon: Boe, it detects the s fncompdeic ciroutt, when
and et is Hied wp s transmits the comversption throngh an mienna o the Fid radio suned

w0 the requivad froguensy.
s stmple Two telephone point cirouit negs A singit P sty of Wires CONRED tedd

series o ong another. Wwith all ﬁ';e’i andset hanging on the hook switches. the signaling
ot 15 complete. P aiting the switeh (0 ot ons set (by digting a pambar) will canse

ane 10 be semt i y another end of a network when the handset is pokes 1 np, the

exchangs AELOTRHG cally triggers up o provide @ cOMOn e voltags 1o the e

amplifiers thus < Lopversation is establishe 4 hetwean peopio
The transmited signas oot madiy wrdergo sesdnlation and the wod reguired modaiation
snchmigoe for s hoet desigh 8 the froquensy 18 chitati teshaigee OF Y swhich reguires that
the carrier signals i yaripd in acsovdance (0 the frequency of 1 modilating signals whnich s the

audio message e 4t §5 to be tr.ﬁamaiﬁe&
Sines the atm of this pro} tect §5 o trapwnit e audic message B e COBYE ersation Over d
selaphone T, W e the transiiter 18 commsetad in spries 1o AR existing telephone Hing, the
ranEIniier HEEE SEVE pverg) techa iques for s 1ap seive guﬁm fror the phone Hne. This wire {ap
oy of four Dypes amely the hard- wived wire tap. the s £t wire tap, the socord wire 1ap

IV e i’:.-a

and the » fransaHy wWire B
“The hard ~wired Wi 18P recquires pin ygioal aceess W ihe sectinn of wire et & signal is
raveling i A SOR e set oof wire i antached and the signat i then sent ¢ hack b & seoured

A%S

sy 10 HHA0S wack and B8

" 2
et

tocatinn, Onee det soted, this kind of phont wire tap i falrly €88

]




by it the COMEEY.

popular M0N0 poslice depariment throog
The soft wire tap 15 the preferred phone @9 methind baomse S diffimsit fo losate i thi

0. 14 s grnetimes called a remote obS comvation (REMODS y, This type of

sl Tap I8 VETY poputar with the large faw enforeeme ent wensies, Ui siligence agencizs ond
tayget SOTPOTRTIONS who are wortied about < competitions. This kind of wite 1ap io aciualhy vary

LA
>

sirpple 1o ofY Eain. -
[ TP S ATYTES PRIy h’ v N {i R e T ¥ ‘.-\.d i
Fhe reoord wWire 18P 15 pething more than 2 18P0 recorder wived ot the phone bog and ¥
very £asy 1o find of BSpRCHIOR. This is very SODION AEHIE privatle ivestigators, b i 5 3

pighy option dus 3 g history of cavesdroppers being canght seid-handad.
The transiuitier wire 89 io a radio frequenty y transmitier ConRe eoted to & wite, Tiis wind of
gy it produces 18 adically tacreases the shance that

the RE engf

shone Lap 15 very opelsr, rwayer
He E

A COMPOnCI “Fgug sweeping " specialish ¥ il detect i

A wire tap 18 !.' ¢ pre aferred method of siaining insihgence for quality 188
process of ¥ vire tepping ovehves s bying e 2 wire or other coaductors that is used for

corpmanications, Thig wire Cal be refophone Hag, 3 5’8 cabte, o loval arsa getwork (1.7
CETY video systent, an alarm systern OF aby other c:.m-;muni.oa?i:.ms i,

Wire LARPILE IS simed ut obtaining 21 vigh { inforrsation white mintnizing

poasibliny of the ropping hel g disCovETs .

Objectives of the Project

1o proiset design fingds app fioation i the foilowing areas stated bolow-

s 1o check and combat cOimg

\9

T Wi designed 3o

5 b ased specificaily frr securiy 28

commitied through elephones.

Lad




Tt may by required for the huteligence department of the seourity operatives 1o keep
wcoosded backup information of every conununication.

U This is also used fo provide sequrity aleripess to various secarity posts when peer the
senurity of u place is threatened provided every scoutily post of a security network bas her
radio tuned to the required FM band.

4 Inan indusiris) ly st whese the control room is far from the men at work, it may be
required to disseminaie certain instruetions that fiead 1o be executed; this device san provide
the service of reaching them without stress,

-

5 This project was casried out in order (o develop a cheap, efficiont device that will IOBILOT

3

sucsessiuily g telephone Hne with out a parson knowing.

Methodology

ek

The circuit connects in seriss with gither the tips or the ring of a telephone Hns and the

power for the cirouit is a falt w %*ndw rectitier placed on the phone Hnes to proy
The transmitigr is a sysizm of conngy “Hon fzf La*ma itors and inductors to form an FM

osciliator that operates at specified frequensies. Owing 1o the clarity of signals, vasiable

capscitors sre wsed toadjust the ¥M band hetwesn spestfiad ranges. In other words, the viy riahie

The audio signals generated from the phone line is conpled for modulation with the

sors froquensy, after this provess has heen acsoniplished, the modulated signg wis is ready
2 tranamitted Hough a tedlo Fequency shunt that denouples diveot current power and the

Gio from the araplifier ciroolt of the FM transy T
P4 The Seope of the Projest

Yoo

The project focuses on moniloring of a telephone Hae withou detection, The
L2

e




srojert is alao targeted for 38 meter range of distance. The distance range of the
K 2 [ b

telephone bug can b inereased by attaching ardeona and increasing the RE stages.

L




CHAPTER TWO

fiterature Beview/ Theoretical Backpro isTA

Fistory of Conununication.

The earliestorm of Commuication was the archaic cave peintings and has

AL

aliv svolved to the rapid now age Communications, {onHONICALION 18 3 Process

grady B

shat staried perbaps even befbre we knese how 1o apell or write the wortd

“Cammunication”, 1t is dated back o the advent of e itself it evolved from sieple

oy language or pictorial MesSAges Canve -d on vocks into chanuels of commmnications

B b

Hke the selephones. television and e}ii corer the World Wide Web that brought the

¥
PR S SES

wenld as close as it could get {1
Farly communication started with body languages, speech, ¥ iting, symbols,

* . ; B . .
cave paintings, petrdglyphs. aiphabets and selecommumnaions.

(a3 BODY P ANGLUAGES -A friendiy handshake, a g crgeious smile or even warm

s, Body Jangnage 18 communication through simple body gestures. The time of

sraergence of body langusge can not be accnrately caleniated, however, the use by

language a5 2 means of comman tcation hus shways been compared 10 comminseation

4,

modes used by animals, {1

SPEECH -Modern adaptation for sprech appeas

5 million vears ago, The dynamics o

.
i influenced by factors lke culturally transms dted sounds and

Attt

(¢} WRITTING ~The history of writing dates hack 10 the various wriling

et evolved in the earty Bronze A

writing, Wriling Is said o have evolved from proto-writing which means pictortal

-3

gre {hate fourth mi Hennium 2O out of Meolithic pro

wred somewhere between 300,000
s of evolution of spesch acquisition is comnplex

gend stig evolufion.




mesaages/symbols/soribbles thal connot be called “actoal-writing”
{ay CAVE PAINTING~ The upper Paleolithic cave paintings, which are 2 type of
cock art are the nidest known symibals, Homosapion's firet crack at communizating
snformation was painting, The oldest known cave painting is that of the chanvet cave
dating back to 30,000 BC, {1

Cogy nmm:m’u n evnlves from cave painting to peiroglyphs {rock caving) dated
fack o 10,000 BC from petroglyphs to plctograms. jdeograms, i alphabets, to
tolecommunicarions, radio which was invented in 18772 by Williams, Henry wi avdd,
selephone, television which was first demonsirated in 1926 by a Seothish investor o
name John Logie Baird, From television, the frst computer was developed in 1945
calied electronic numerical integrator and eompuict. The most widely used means of

"

communication {internet) was formulated in 1973 and d published in 1974, Itiook as

many 48 ten years 1o bring the tdes i reality and the mtemel Was setup in ni9R3,

34 The History of Telephone
A ielephone as carlier defined is an clectronie device that converts soun ds o

gnals that can b transmitted over distances and then eonver 1 received signals

I's

havk to sound. {31

Although there were several dispraies surrounding the claim to the jovention of

the wlephone. An ltalian seientist known as Autonio Meuoch was acknowiedged by US
CONEIEss on 1 1% Tune 2002 for his contributions 1 the imvention of e lelephone.

iy the 17803, two inventors Elisha gray and Alexander greban bell both
®

independently designed devices could transmit specch slecirically {telephone). Both men

cushed their respective desigos to the pasent effice within hours of each other: Alex ander

3




Crraham Pell patented his telephone first. Flisha Cray and Alexansder Graham Be g

emered inio a fanmous leg 4 hattle over the inveniion w mich betl won,

24 Alexander Graham Bell’s Evolution of the Telegraph

Into the Telephone.

The telegraph and the telephone e btk wire based glectrical systems, When
el hegan experimenting with plecirionl signals, the telegraph had been an established
means of communiostion for some 30 years 5. Although a highly successtul systenm, the
stegraph was basically Trnited o receiving and sending ono messags ata timg. Bell's
extansive knowledge of the nature of sound and his understanding of music enabled im
to pomgeeture the possibility of transmmitting multiple messages over the same wire a the

ae time, Although, the idea of multiple tetegraphs has been in ¢ exiztence for some

times, Bell offered his oy musioal of harmonic approach as a possible practical solution.
I “Harmonic telegraph” was based on the m;;m;ti vt several notes could be sent
wiitanzousty along the same wire if the notes or signals differed in pilch.
By Ociobef 1874, Bell's resears 1 hesd progressed to the extent that he could

snform his fature father in law sbont the possibility ol g multipie telegraph, his in law

wher saw the potential for brealing s such & monopoly instanily gave B the fina
up he needed, Bell then procecded with hig w ol on the multiple telegraphs but he did not
1 his in law that he was working with Thomas Watsnn, a young electrician.
While Graham Bell and Eho*ua Watson worked on the harmonic telograph

ot the insistent wrging of Hubbard and other backers, Bell’s nonethelzss met in tdarch

1875 wath Joseph Henry, the regpected directoy of the Smitheonian jnstifute. By June

k-3




- goal of creating # devies that would tansnnt sneech clectrically was about to be

e

,,..
20
~t
L
et

s
5

'?‘\4

vealived. They had groven thas different tones wnum vary the strength of an ok sotrical
cuprent it 2 wire, To achieve success they therefore needed only o bulld a working
ransmitier with a mentbrane cable of varying € eloctroni correms and 5 receiver that
el reproduce these varations | in audible froquensies. (4]

O Fone 2. 1875, Alexander Graham Beil while experimenting with his
rechnigue called “Hanmonic Telegraph” discovered he could hear sonnd over awie, The
sound was that of g Twangiug clock spring.

Hell's grostos] sudoess was achieved on March 18, 1876, when he inverntod
welephone which took over multiple telegraph,

Adesander Crabam Bell's note book entry of 10 March 1876 deseribed his
auscessfol experiment with telephone. Speaking throngh the insty wment to his assistant,

Themas Watson in the pet roow, Betl utters these famous first wwisrdls,

Shr. Walsnte come here-- { warg 1o sot you. 131

% History of W ireloss Communication.
The word “radio”™ was comed in 1897 Es 2 French physicist pame ed Pdond

Brandy in the sonse s)i wireless transmission. In 1907 the word ap ppeared in an aiticie

er by Lee de Forest and was adopted by the United States Navy in 1917 and became

©n

very Common by she first cormmercial broadeast int - urited states in 1920s {5
avid B Huges in 1878 was the et to pansmit and receive radio Waves whe
he noticed that ks induction balance caused noise in fhe recctver of his heane mads

telephnne, The sheoretical basis of propagation of elepiromagnellc Waves W first

deseribed by James Clerk Maxewetl in 1873, James Cletk Manwe 21} theory was hus

g




catidated by Heinsich Hertz, botween 1886 wd 1888 through experbnent derponsirating

»

that radio radiation had all the properties of waves, L1}

Mgroont. in 1898 made his well poblicized demonstration of wireless

L4

commnnication from a bost fo the Isle of Wightin the Fnglish Channel. Marcont hag

hetter public relations and is widely © cited as the inventor of wireless communication

v
o

receiving a noble prize in 1909,
X Theoretical background of Telephone/ Ty ansimitiers

Ternentary telephone systam, there o wist three elemants which inchude

e
ooy
poed
Q/‘
3
¢
%
<'l
e

he followings-

{ay.  The squipmpent that is located at each 5 abseribers swhich convert sound 10

clecirinal signals and bad ok and which aliows the subso viber o answer of nwke o call

(b A central switehing facitity which interconnzets 2l the suhscribers.

jey  The wiring or other means 1o connent the subseriber to the weniral swiiching

A telephone subscriber may be connes cted o the network of telephone

i thyes PHHCZDJE WAYS paind: }

By physical wirg . conneetions which run in over head of under ground cables,

o~
3
Rl

{by By volce ower network protocols telephone which use hroadhand intemet

copnsciinns.

oy By rastio as in oot Hoss, cotiular, satellie or radio ielophone.

16




2.7 rodulation
The process of varying one wavefos in vetation io another wavelform. | |

11 ielecommunication, modnlation is used to copvey MORsAET oF 3 musivian may

»

ulate the tone from a musicel instrument by varying s volame, ining and pitch,

Ciften. o high frequency sinusoidal wavelinrm is used as carrier signal to convey a lower

freguency signal,
The three Koy parameters of a sine wave are 1is aeplitude (volume), its phase
fiming) mad Hs frequency (pith), Al of which can be modified fo aceprdanee with 2 b

frequency information signal o obtain the modulate st signal.

o

26 Aims of Modulation
The aims of digital modulation 810 o transfor o digital bt styoam over on
g pass bamd chamnel, for example over the public switch telephone B netwoTk

{where 2 band filter s the frequency range to bobweer 206 and 3400HZ  or over

Hratted radio band.
The mim of analogus modulstion s 1 sransior an anglogue hase band (or low

wass) signal, for oxample an audio signat or TV signal over an analogus pass band

% 502

hanoel, for example a Hmited radio froquensy band or a cable TV network

channel 1.
Both analogoe anst digital yaodulztion facilitate frequency division multiplexing

o s information signals are transkh erved shroubianeously over

medium, using separaie pass hand chann

vy Freguency Modulation




w»

Freguency modulation is a

s a type of modulation where the frequency of the carder
s varied in accordance with the modolatiog sigeals. The amplhitude of the carrier rorsains
constant. This nformation bearing signal (modulating Sgnaly changes the instanianeous

froquenoy of the carris

sige the amplitnde 5 kept constant; FM modulatic

T3S A fow
soine process and provides g

25 g high quality modulation tochnigue which 15 used for musk
wud speech in bi-fidelity broadeasts, FM technigues are

used for other tmportant
consumer’s apphications such g8 andin syathesis and recording the huminancs portion of
with tess distortion.

L3
There are several deviees that are capable of gonerating FM sigoals such as a veo
o & reactanse modulator.




CHAPTER THREE

3.1 Design, Construction and Implemeniation

32 Diesign Block Diagram and Cperation Principles

The telephone bug system comprises the following substances;
{1y Power supply
1y Fouoodulator foscillator

{11y 3 Blage RY smplifier.

The systera Mook diagram iz given bellow in figure 3.1

fip AL 1o 13 ;
e eeeeoston, Orepiiiaton R | antennn
converier T

e Muodudator ampiificr

55
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v

...«M,...?W,.

Fig 3.1 The System Blook Disgram,
Power Subply Unit

Dhiz o the availability of ac voltage on the tp and the ring wires of the

N
st
1

telephons exchange, the human volce is soper imposed on an Ac vollage between the

ranges of 48Y 1o 86V do. The reguired do power source was dertved from the phone,

The power scheme 15 given below:

ek
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Fig. 3.2 System Power Supply

<&.\

A full wave bridpe rectifier was placed on the phone lines 10 provide systom
power, The putput de voliage is given by the :zxgr'%ﬁsix;m
Vide = (Vemav? -1.4)
o= A8 N2 - 14y
Yo = 66 48y,

The instantaneous systamn Qupply voltage is therefore divectly determined by
the Ac voltage on the comunization Hae. Mo smoothening capacitance was placed
acrogs the power Hines as such would shunt the audio voice signal o the ground
iegving the generated RY carrier unmsodulated,

Due to the exclusion of the smocthening capaciiance, the svsient supply
potential therefore varies Haearly with the analogue signal lovel on the power

el

] . E . . .
nodulating the system supply current and directly altering the current required by

the modulator o shift s Sequensy from the contre value resolting in g froguency
3

deviation that is a divect function of the anslogue audic lovel on the Gy and the ving

fives.

i4




14 ¥ Mndulstor / Oseiliater
A single transistor amplifior coupled as a conmunon base oscillainr was used
effec frequency genergtion and modulation. For simplictly, a base
reavtance modolation was adopted. In this modulation type, the frequency
deviation, oF, component o the modanlated RY output i3 supplied by the mter
k-4
snde copacitanee of the aetive element used Lo, C9014 franaisiors

A base reactancs oseittator ke any other oscillator, generate a frequency

giver by the expression;

: assireee
kE: H (‘

{0 Tank cirouit inductance,
{ =iank clrouit capasifance,
Given that the task glroutt inductance = 10 P

Y}:: Iz },;(” e ~ §
ZmFlL

At vesonange XL = Xe

o “
>r i
e
2ukc

Dy 960U 00K 10k 107
K= 165 7900m
v an ideal resonance civoudt I 7 5 but wsually opposite in phase and wiit caneed

cachother £ 30 1 (31 1
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= {65 7Hohm

16579
Sy 96000 DU

Yo G T
= 2R

p o

L4
 nbies A Y Y g ]
i.ovalue 15 {3.275aH

The purabers of (0 of the inductor can be catculnted as follows

Lo P

L.
L= permnitttivity of air
| = ipductance in Moy

= grog of cross section

e
e

.= length of copper wire need

e

Wil e
1A

Where o 4y 107 wh { Am.

rhe diameter of coil is B.50m copivalent o 58 10T on and the lenghi ol

copper wire isl.5om gaquivatent to 0.0130un

el e iy
Cherpfore A = N2 PR
4

A= G £34m°




v 25 .01 3mm

G 107 ¢ 19634 1 107

INERST- =302 -/
k-3
Ne= 12 mens, but 7ot was used and the same time extended 1 aclueve the cenire
frequency of 96,4 MHz. An example of oscillator s diagramed below;
a1
SFH: By L - « Y0P
2784
' L 5
o €12

2l
¢ 4 o
.07 uFe R2 53
FOHG KIEY A9

Fig 5.3 Comppon Base Oscillator

Resistor RY and RY are necessary DO-biasing requirements. CF, connected

v short circuiting the base,

’

across BB, provides an AC path to ground, effectivel]

which is referred 1 %8 the common base configuration as depictad below,

it~ & /”W collecior

Input voltage ot voltage




-
Fig 3.4 08 Amplifier Configaration

tr 2 OB arrangement the input signal is fod into the pritter cirouit, and the

ot taken from the collecior as in fig3 4 Without the capacitor C1, the osciligtor
hohaves merely as an amplifier. LO inthe collentor ofre wit determines the centre

frequency generation by the osciliator. Capacitor C7 between the collecmy argd emitier,

provides a positive feedback path necessiny 10 5 sustain oscilistors, The current through B3

develops a voilage which ks then inputied into the emifter chrouit,
te shenid be noted that for 8 OB arrangement there 15 0o phase FVETRION,
therefnre, the phase tnversion of the culpat wavelorm at the collector 15 in harnony with
the waveform injected nto the input circult o Q1 resulting in a positive feedbackowith
o modudating signal into the base cirowt the sscillator prodoces & camiet

frequency given by the eguation for the frequency of an LO oscillator. The deviation in

frequency is oblained by altering the e a5 shown below

ok
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L — =

CEE

Fig 3.9 Transistor Junclion {ﬁ‘f-zmcrimnw,

Since the mexm supply is short @ high froquensy. the collector emilte

R




capactiance, Coe, appears in pavaliel with LC muned clreuti as shown belos

MM{F

Fig 3.6 Collecior Emitter Modelling At High Freguency
The gffs f:s,i;ve: vatug of Coe ds directly related 1o the collecior current fe,
which when attended by an base currend, divectly varies as base carrent does. The

varigtion in base current is caused by the modulation npa mto the base emiiter
cirgat, For low frequency the transistor somistes a conunon emitfer araplifier,

The chavge m Coe, causes a change s the tapk cirowit capacitance C1 giving
risg {0 the change in capatitance components. The frequeney of osctllation, Fo with

no modulation input 1S given as;

With a modulating thpat




ie

Fa AR =

P J R+ AL

"\:3¥;3'§€7Y€ A=A {:{j’,;_{

The change i frequency component comaing the wansmitted modulating

signals, A frequency range botween B3MHz and HSMHz was chosen for operation,
A fregueney of about 96MEr was selected as it falls roughly mid sway i the FM3
band. The requived inductance was derived using 610 7 turns of 22 gauge copper

wire, The tank ciresit capaciiance was chosen to be 10PL

Es

The biasing current {1 bigsing) = Vide/Rb,
Where Bb = bigsing resistor,
biasing cwrent = 48/47000

blasing current =1.0221003ma.

The osciltator’ Modulaor is giver in fig 3.7

+¥eg
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Fig 3.7 FM Carrier Generator,
the mwdzﬁiiiﬁg g was derived from the Ac component of the power
Supply Le, the imposed audio content. The fre@c—.‘:;wy out 18 faken aoross re via
0.1 dioro farad capacitor. This was furthor more araplified by a two stage

arnplifier hefore radiation vie an antenna.

3.5 RF Amplifier
Actwo stage RE amplifier was used 10 boost the tow level carror freguency,

The amplificrs wers constrneted around © 94314 MPM high frequeney ransistors,
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Fig 3.8 BY Power Amphi

oy

Stage one was run ot a ower collector cument 10 minbnize distortion. The
ank clrentt capacitance was 20 Pico farad 1o sllow for band width adjestmend by

gliering the value of the mduciancs.
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The amphified inpu was {od into the power RE wuphifier comprising two
paraiteled 9014 devices and a ssoviaed cirouit elevnenta, 1t was tadiated over a
36.0030m anteons viz a 001 microfared [C %ﬁugiyﬁ ! AL couphing capaciior
N7 Power hupply Indicator

An LED was incorperated 1o provide mdication of correction / sysiem

operation. The Indicator was wired as in g 3.8 below.

Ve S A
22k 27k
. o o
% , Ay £ Creen LED
YA &
A Y
A

Fig 3.9 System Supply Indicator.

Drue o the high sysiem supply voltage, o »Mi o ohry resisignoe was
incorporated as the dinde current limiting element. A green LED was used with 2
: g

forward voltage of 2.3V, Diede currend (k1) is caloulated below,
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EN Antenna >

Aw anterng is o transducer designed o fransimit or Teceive gleciromagnetic

waves, In other words, anteonas convert clotrornagnetic waves into electrical

currents and vice YVeorsa. {8)

Antennas are used in svatems such g5 radio, wlevision, tray s ters,

wireless LAN and radar efc. {6}

Physically, an antenna is simply an arrasgement of one or move conducions

ueusily called slements in this cordext. in transission. an aliernating current 15

Cregted In the elemnts by appliving a voltage at the terminals causing the elements

o radiate zleciromagnetic waves into the free sp ¢ while in rzeeption, the

%S

electromagnretic waves from another sourss are converied to electrical currerd (AL

i the elements and a corresponding voltage gt the > terminals. 6]

An smenng must be toned to the same freguency 2 hand thay the transntier

which 1t is connected to operates. I an antenna is not wned o the same freguancy

a5 the ransmitizr, fransmission of roCeplion Inpaly My Gooul.

e
4

At 9EMEZ operating at resonant fregnency, the operating wavelengih

H




»

given that YV = speed of light = 3 107 mis
%o owave length in meter
¥ pesonant freguency & 90 Mz

AT O L6 Tk

o

ix E"”’ 2 300, 400 600 {33
G6 00,000 84, Uf}{li;s {3

3

21

T.x.)

325 yusters

Cop sfficient radiation antenna length (L) must be greater than 4 e Lo [ 4%

S L Y ernCt B LT
L 1R A owas used

Tt 0630,

Antenna characieriatios are essentially the same whether an ardenna

3
H
B

sending or receiving electroragnelic cnoTEy. This property is called reciprocity. {7

An antenna will radiate power in all dirsctions b typically doe not

porform eguaily wetl in alf divections. | 7

R Power Radiated By Anlenna

P ¥
P BT 344
4 e L
by 120n




£3

= power radiated by the ransmilting antonna in watis

= yehers p
B = i rasting of the effectiveness of the systewm
s oyprent flowing through 1t amperes

3

5= electric feld strangth at receiver anienna in vim

GITPETER e 33
o ad B 3000« 107 vl
res and B oo 3000 X T vim
20
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CHAPTER FOUR

4.1 Test and Discussion of Resulis

The completed project work was tested using a froquency ¢ of 50 He from an AC
220V sonket outlet stepped down to 12V by a step down ransformer. The 12V 50 Hz
frowm the secondary side of the stop dosen transformer was connecte 3 1o the vestifier il
modite of the project. The intemion was 1 use the S0Hz fequency o modulate the
oseillnior as the sssumed carior freguency. *hcz st of the above test was that a funang

of the AC voltage signal applied was heard on an FM radio (carrier) tin ed 1o the desir

FTequonCy.

The design was carried out using 96MHz as the carrler fequancy and bazod on
the prelimingry test conducted a8 4 sxplained above, signals were repeived on 48 vt o
1081z but more stronger on 96 GMH2 with 2 maxirwn range of transmission of

about 38 meters from line of sight.

4.2 Completed Circuit Tests.
w

After the project bas been finally packaged, the fmal tost was conduciod i the
ain distribution frame of MITEL. The varions tests that wore conducted inchude
(a3 Test on the DO voltage level of the phone Hrigs
{y Teston the affective range of transmission
{2} Test on the guality of reception of the reeeiver.

iy Picking of dialing tones. .

=2
o]

e




4.3 Tests on the Range of Transmission.

k.3

‘The audio signals were picked with the  veceiver At a distan

G822

of ahout 38 mieters

(RS

on g tat open space within lne of sight. When the sarme test was conducted in g budlding

with walls constituting barriers to the transmittor and the recgiver, the distanne was
reduced to about 34 meters, This fest was made possible with the wse of digital

sramsisior radio

44 Tests on the Quality of Reception.

Pruring this test, a digital transistor radio was used o determine the spot at which

N o 2 ;5 s oy . o . . s
reegpiion of signals was high or less. The closer vou are to the transmitter, the bigher the

reeption of signals and the Rarthor you move from the transmitter, the

(w4

fainigy the
reception of signals,

45 Tests on the Power Supply btage.

The standardized DO voltage level of the phone Hue was tested using analogu

meter, The required resudt was 48Y DO and this was the result obtained from e test.

4.6, The Alignment Stage

Al this stage, some basic ol were employed for optimum resultl namely
{#y Theielephone

by The cotting pliers

{cr The moeodile clips.

(s The audio/transisior radio.




47, Procedures.

The crocodile clips were sttached 1o fhe exiended ende of the connecting
cosial able of the device, this was followed by cpiting the phone Hnes and the analogue
meter was placed to 1ot the voltage.

Having tesied the vollage level, the %wu“ was interfaced with the Hine and powered
with an LED indicator indicating that the device was ready.

The antenna of the elephone PM transmitter wes extended aud walking away
from the transmitien, the entenna of the transistor cadio recetiver was also exiended and

the radin was turned o, With the FM band e o B2 OMBz and HI8.2MHz, signals

were received, however, the Sguals were framd 10 be more stable at 96.0MHz,

4.%  Further Digcussion of Results.

(1} Fromthe cogult nhtained from the test, it was dispevered that the state of the
fosion was in good conditon.

{1t The voliage level was perfoct ot 48Y

49 Limitalions,
{ay  (fficultics in getiing the SXaCt COMPUNCRIS, henop equivalent COMpPONCNS Wis
fby The problem of getting an B meter whieh was peeded to detormine the

power coupled o space of the RE siage.

¢y The inability to test froquensy al various < levels nsing spectrur analyzer.

34




{4y Inability to test the device with DO power souree because sudio signals are always

superimposed on an AL signals from which the device get i power souree

4,10 Trouble Shooting.

.

(1% If the recetver, (transisior radio} 18 not responding, check if the connection

WS

between phione lineand the transmitier is intact and fine nme the receiver as weik

{7}y i the trensmitter doos not come on, check i the LED i powered on.
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CHAPTER FIVE

5.1 Summary

o

The telephone FM g transmitter 15 o si vansitter thal whon conpecied in

series 1o 2 phone line transmits any thing on that Hne 1o any FM radio wned to the
sequived frequency. The telephone bug FM transmitter comprises of threo sections.
amely, the power supply/ audio zm;éi', the osciflator / modulaior siage and the power
ampdifior stage.

The powesfnr the design ks obtained from the phone after retification by the
full wave bridge reetifier. The oscillator stages generate the carriey wave / freguency
while the modulsior supper imposes the modulating signal {aedio) on the carrier signal
for mmplification,

The modulated stgnal is coupled to the arplifier stage through a coupling

itor where the power of the signal is amplified bigh cnough 1o be e vadiased by de

CAPETE
sncomionna 1o the free space {leciromagnetic ,v(;\«*’ for yeception by radio recelver
tumed 1o the desired frequency band.

The modulftion technique adopted for the design te the base reactance
modulation technique, this is beoanse the design reguires Bigh freguency for

frAnSIniSHon,

52 Prablems Encountersd
During the course of constructing the projoct, some problems swere encountered,
(Y Difficulties in tosting the constructed device using the DO power inigr comu.

ity Telephone.

Lok
B3




Difficulties in obtaining the required componenis,
Difficubiies in proper soldenng of the components to the clrouit board.
g . »
Instability in the varigtion of clectromagnetic waves which really possed some

challenges as to what frequency should be spesified

5.3 Areas of Improvements.

{1y The increase in effective range of wansmission by mocorporating varieus RE

{2} Building the device with personal inbuild memory device for voice record inplace

of external tape rovorder |

%
{3y lncorporating an inbuill antenna for radiation instead of externsl antenng ©

enhance portability.

5.4 Recommendations,
For the purpose of fuiure design and construction of this same project, the
followings are recommpnided;
(1Y Practical classes should be well orgam ;*e{i 50 as 1y enable each students have
direct accessto equipments in the Iab,
(M Courses like conumunication prinviple, annlogue slectronios amd digital
glectronios should be made practicable for the beneiit of the students,

(3 Every lectorers/ lab attendants should be friendly with thely students in gl

practical classes to encourage the students.

Lad
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APPENDICE ONE

1.0 The Operational Manual

Connect vour transmaitier to the phone Hne and tune 1o the desire
frequency.
Turn on your sansistor radio and tune 1o the desired frequeney.
Pick up the phone and yon will hear aving wne.

Fine tune the radio for befter reception.
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