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enabie case of communioation between 2 police operational commander and his men in the
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CHAPTER ONE
INTRODUCTION

Pl Objestive
Nigeria police operations involve combating orivoe, especially vieleni ones g5 is

common in Migeria today. For effeciive crime combating, there should be effective

i
H

copymunication link between operational commander and his leam i the Held For

mstance, assurning a bank,” X" i being robbed and the

vy

o comnbat the

i thing the police will do s 1o cordon off the promises of the bank. Police

5

field operational commander is Known a3 & unlt commander and 15 team is known as the

unit. As 2 polive control ook, no member of the police nperational unit showld open fire

w the complete

unless on the order s*{ be unit conunander, who might not, 4

Tedes

e side view of the bank’s premises so cordoned. Polive operation shoulg

be “speed”, “surprise” and “silomt” [3] That is 1o say speed for speedy and quick

77

operation, surprise as a tol of confision ou the epemy which will therefore complotely

disarm the enemy and stlence a3 a tool that will help pelice presence coneealed fo the

jeB) 2

Neaasi

enemy until he s completely rounded up {3

LTS T

Covtinuing with the sbove iHostration assuming one of the robbers in bank “X7 is
esvaping  through a side view of the bank prevpises nol visiblo 1o the police unit
comumander but visible to one of his mern in the ut that cordoned off the bank, there is g
nead for a communication lnk o the wdt commander for an order for action Ruch
commumication, i made in human voiee will give police away ansd there will no longer be

slement of surprise, nor ailence i the operation. The commumnicaion s betler via

elecironios communeation MOans.




iy today polizing. the conununication link between g unit commander and his unit

4

vig electronics means could be achieved wing walkie-aline, Walliedalkie bus been

as Muotorols, Kenwood

developod to g very high sophistication by grost companios su

eie, However, walkie-talkiz m iself can hampor police operation as an oporstional polive

oificer should clutch his vifle on both honds and prepare for any oventuality, lsaving no

; P RIS £ P i PP % SR [EVTRRNTS PR ITE § SN " Ty w34 3
for vaprving o walkoe-talloe, Wearing the walkie-inikie in the police belt is

ES

siifl not 2 better opiion because police operational exigency gy require that a polics

¥

officer crawl in thick shrubs wideh, due 1o the aive and weight of available walkis-ialkie

F“a

Gy, Moreover walliie-

could get stuck in the shynb hampering the crawling of a police
talkie exposes police cover i operation as IS communication is gudible lo everybuody

$

close 1o the walkie-taitkie, thus defeating the abm of sileuce and surprise in polive

ke u

The projzet is aimed at effectively constructing two deviges that will w

¢ compact than the walkis-talkie for portability and has the

with  microphone  for

of employing professional hewdphons  attached

confidentiality of communication during police operations.
1.2 Methodology

The project imvolves two compact transceliver devives. They are designed such

that when one device ransmits at a given frequency (In the range of 80-TOMHZ) the other

g2

device ls enabled to recaive ot the same fequeney and vice-versa

The mansmiver meodule involves a very simple oivoult for compactpess. A

7

microphone (ransducer) sopveris audio wave indo slecincal energy

inereases the wesk owrent sigaad from the

amplifier, evoploying the bansisior 25

used 1o frequeney

input, et s audio sigoal amplification.

na

RaalE TNV




muzdulate a carnigr wave o a high frogueney oscillatoy cmploving the 250830
iransistor. The resulting mndulated frequeney signal s tansmiiited into space vip the

antenna, The recetver on the other band is tuned through an RE LO circult to align with

S the transmition. A cursent signal s induced into the antonna of the

xs,}

%

The signal is amphfied using EMIRG OPFAMP and demodulated with the aid of

N oy

KAZZYT which i3 g non-adjustment single olup 1O AM/I

cotl for the tansmitied
audin signal (o be realized of the «u;z;;;- ce of the bead-phone of the receiver, Preguency
modulation (FM) is attributed 10 both good reception and minbmum interforence,
1.3 Bcope Of The Project

The project is bounded under froguensy modulation below the pomual frequency
mednlation (FM) range (88- 1680 The offociive mange of the device is aimed af about

15 meters. Therefore, radio communtcation could only be schioyved within this range. The

W

receiver involves a modern integrated circulls, the KAZZYT, The wransmitier hus uo power

g

amplifier due o tuoing difficubly. Power is supplied fom 9V battery, Both microphons

and speaker are ncorporated inie g head phone with mouth plese In each device for ease

X

i oonmnunication,

1.4 Souree Of Materials Used
The scurces of materials used In realizing the project include websites, texi books

fike Police Operation Mannabs, Flectrizal Technology by B.1 Therala and A, Theraja,

&

Telecommunication principles by Bngr, (D) Y. A, Adediran and related works from th

siven i reference seotion.

o

Hhrary vote, Dietails of source of materniala
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1.5 fnvolvement OF Others

My consulialion to realize this project

<

vas wide. Soldering was not leamt at

agod with Mr Adebowale Alagbade, a road side electronios antisan whe

nlc roardl BAe Ao et R ewrmial A ienvr aiodeie greres P
rusg. 1 oalso consuled My Sade of FM Orvstal, Minns whe gave me a

tecture on the project. Adse fully invelved was Dr T PEOJECT BUDErVISor

whose guidance was paramount in t
1.6 Constraints To Achievabie Performance

The main challenge of any madio device project Is freguency-tuning, Due o

v

Himuied experience it radin projocts coupled with upavailability

and cscilioscope capable of measurmg the bigh freguency FM invobved in this project,

there was conswderable wning difficulty coupled with difficully in shigning the

transmitting and receiving frequency without which establishent of communicstion is

impssiblie.

Another wiomble constraint of the project o vable perforrisnce i3 une

1rightly pomnted out that distributors

FUTTOS U0 N DRI [
availability of vital o«

gre extremely hesttant to sell in smoll quanutios and the consumer-oriented clectronics

> deal i small quangities and fend 1o stock an extremely linited

rangs of pans, resiniciing the design to readily availoh TOnSnTL.

These constrainis resuliod uy

bo Low power of the transmassion, which braited the range of operation

Ny

Cperption of the device in analogue svsiom rather thap digitabwhich would have

Al

Rinisture IO which would have further muniaturized the device a8 was anmed could

L
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CHAPTERTWO
LATERATURE REVIEW/THEORETICAL BACKGROUND
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sitcdabed

o catbed Pertzian wave and discovered that the clociromagnetiv

could be reformulated into o partel differentiad —eguation

WAV

demonsirates wave cormmurdeation

ciafion. fin 1RBA, Popov bepan ransnuiing

2t PPN
¥ .".. Cirical

als through the ar

Himo Muarcont accomphished the same

.

sed signals over a mi

ihe vear Marcong could
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ation company founded in 1897 i

2. Previous Works On Walkie-Talkie ’

& siople ostance of o radio trans

x

Before the World War 1L the first walkie-allue was

format looks some whal ke s

1 antenng sticking

iy farges but sull o single wul w

e 15 ol ¢ vy the user

01 One of the most successiul early radio

ik packed Motorola SOR-

recoaves/iransm

COHTIRBIY
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able who conceived of , SAM A% i

e

s dn TE96, Marcond building on
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BT S M . LR, BRoA WY F fn geencte gy
wed the hand-held AM SUB-536 mudio during

the wwar ansd 1 o nchio-talkae” 51

2.2 Theoretical Background

Hadio s ransmitted by

oo variations of this current Beg in the g o, 3

L n Yy R 36 agy seeyed i tagd ponyd
oot a5 audio radinied oul

&

na divects
R4 5'{3 antenng Ot 'i.).ﬁ,:ivl

HITH

£33
—
-~
g
pees

thus pp

mon base mode. The cloctronagniie waves

wiich arg paither

oxy The
B wave,

golr are known o ehistant

\ .
DN TOCLIVEE Y

hich separates the AL signal from

 and

e sounsd | This provess which the B waves aned AT waves wre separated 5 known as

moeduiationy (1L

2.4 Freguency Modulation

o the carrier
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i
by the amplitude of modulating signal, whereas rate of change s dewenmined by the
frequency of the modulating signal. Fig 2.1 illusirates this fag,
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A5 shown in fig 2.0 above, in an FM carder, information {or inielligence} is
carvied as vanations in s freguency. Az seen. frequensy of the modulated carrier
morzases as the signal amplitede increnses but decreases as the signal amplitude
decreases. 1t is gt s highest frequency {point H) w signal ampit ude i gt s
masiroum positive value and 15w is lowest frequeney {point L) when signal amphitude
hog madipaurs negative value, When signal amphiude i3 zero, the carrler frequency is g
its nopmal froqueney fo (also oalled resting or contar froqueney.)
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The fact that wnount of change in feguency deponds on sigoal amphitude is

Hustrated in fig 2.2, where R stamids for resiing frequency.

i \ / ’s,x ; 7
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Pig 2.2 Relationship OF Signal Amplitede Acd Froquencyit]

Fere, signal amplitude is almost double of that in fig 2.1 thouph its froguency i3

5 e

the same. Thus, louder signal causes gromer fraquency change o modolated carver a8

indicated by ingressed bunching and spreading of the waves as compared

" £

with relatively

-l

wiaker signal of g 2

The rate at which frequency shift wkes place depends op the signal frequency as

pdvyatrey 34y Y101 A4
SUIOWIY Y 388 LU0
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3 Bae OF Froguency Deviation (1]

¥

For examnple, if the modulating signal is 1 HHz Then the modolated carrier will

swing hebween its masinnm

ed

fmoe 2 Kz, the maie of eguency swang wo swkd be twice as st In shord, Do imporiant

potnis about the nature of froquency modulation has been exinblished: (1) the amount of

frequency deviatien {or shift or varistion) dopend on the amplitude (loudness) of the

audio signal, The louder the sound the greater the fregquency deviation and vice-verss

ooy

However, for the purpose of FM roadoasts, it bas beep zzzée*uwmmi%" agreed o restrict

mdmum doviation 75 Kilz on each side of the cenier freguency for sounds ot

. 3 : 3 3 ey I S [T g H Y ongzer
maxinus loodness, Sounds of lesser loudsess are permitted  proportios stely less

frequency deviation, (13 The rate of frequency devigtion depends on the signal frequency.

v

A

A i devistion of 75 ke iz aliowed for commercial Fiv broadeast

ststions in &8 1o 168 Mz band. Hence, P channel width 18 2 < 75 = 130 kit Allowing

o
4

a 75 kHz guard band on either side, the chanuel wisth becomes 2(75 + 25y = 200 kiz,

oy
ey

quency and lowsst frequency 1000 nmes per 52 sy, i
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2.5 Mathematical Expression For Fi Wave

The namodulaied carrier wave i given by €0 & A sin 211 o The modulating signal

frequency s given by Ew @ 1 sin 21 o The modulated carvier frequency swwings arnund

e reating frequency thus f =/ + A& sin 2i{far Hence, sguation o0 the frequency

H
ey,

VT

modulated wave becomes
L= A 2l i A s 2TH fo J( i1 2 {Zim

M w“«T’-’--(‘ g ; N Lo XYY i Y . A M SONYY A s A & S £ RN
= A s (20 0+ Afffmc cos ZH oty = Asind 2 Vo + mfeos 2] w1

3.6 Demodulation Or Detection

¥

When the RE modulated waves, radinted out from the ransmitier anienna, afier

-

o overy weak RE gurrenis

traveling through space, strike the recoiving serials, they

and voliages in thom. 1 these high-Treguency currents are pa ssedd through headphones or

toudspeakers, they produce no effect on them because all suo i soun Wd-producing device

$55

and 10 such high freguency sdue to arge tnertia of the vibrating dises ele,

s RF carrents produce any effect on human ear becanse thel froquencies

g

the audible frequencios {20010 20000 Hz approw)blence, it is necessary

devices may be actugted by
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andin-frequency current similar w that used for modulatng the ourrier wave ot the

trosdeasting station. This process of recovenng froom the modulation carrie

wave i3 known as demodulation or detection {11
Demodulation of an FM wave involves three operations

iy conversion of frequency  changes  produced by modeiatiog signal nto

correaponding ampiitude changes {31
iy rectification of the modulating signal and {3}

i1y elimination of RE compouent of the modulated wave. This was achigved with the
help of K.AZZY7 single chip 1 in the project [3].

2.7 Fm Doefection

Fid carrier signal comsing information {or iutell be conveyed) i the

>
1

form of frequency variations above and below the center frequency of the earrier. For

recovering the information, the FM sigaal must first be conve srtest 1o such @ oway that i

appears a5 a mwodulated RE voltage across the diode. A simpie wethod of converting

freguency variatons nto voliage variations 1§ to ke usg of the prigoiple that renctance

of {cotl or capaciior) vares wi ik frequoncy, When an FM signal is applied to an indactor,
R f ¥ E

o the oh

hanges 1o frequenty

of the applicd signal. Wow, changes in freguency of i osignal depends on the

the amplitude of the original modulaiing signal. In this way, frequency changes m FM
signal are converted into amplitude changes in current. These changes uy currant when

ed through a resistor produce corresponding f%«zzm s i voltage, Henoe, fregquenoy

variations in EM signal are covverted imo voltage chat

celation bepwesn the two —szomething assential for distoriion-less




To detect PM, superbeterodyne recetver 15 wsed. The final stage of |

vy

aoplificstion inchiudes a hmiter and the subsequent detecior bas to convert frequency

devigtion oo ampiitude. Method of detection imnchudes {2

i A balenced guadrat
i, ratio detector] 21

il phase-locked-oor (FLLMZ]
W frequency discriminaton 2]

Y

IO U SR
v, stope detector{Z]

We shall consider quadramire detector method here because 1 was employed in
this projest.

274 (uadrsture Delegctar

This detector depends on the freguency/phase relstionship of 8 tuned ciroun, B

dar in the integrated F

by

3
i

\\F

uses only one tuned circuit and is becomung ngreasingiy p Ml

<‘.>

pu

. Ley us fisst cousider the geneval principle. A sinusoldnl cumrent i given by the
equaiion

= L osin & o B sin wt

Suppose, it flows through a cirenit shown in fig 2.5{s3. The voliage across the inductor

{mssumed pure) leads the currens { by 947

¢ V2 across the parsilel toped clrouit will be i phase with a1 resonance.

by differens {(+/- 13 from the resonand freguency, the phase

However, ab freque

angste T will be given by

SRS R o= () assuing f o/ fEl

o
Lt




fo = resonant freguency

= shiohtly off resonant frequeney

K

Henee, squation for Ve ds given by V2 = V2 an o t- Hi

! I

innad

in
W
Y
; L
s e
P .

ot S

v'v

w3

Yzt oo i Paralled
Tuned Circuit

hile 1]

aplior, the outpt voliage

o

e proportional 1o thelr product as shown in

Yo oow vh, v2owo Cos wih sin { wi - )

wogin { 2wt b s g

..:‘:»

ow pass filter s used to reject the double frequency componant

St (2wt 4+ d oy and select only the low frequency sin & component

v

Voo sin oo an g . sinee s vary small

o

[FoR Y f.i) Y o where Ve 1s the modulati £ AF veliage

it shows that cutput voltage Vo proportional to the originel ny ignal voltage
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2TE Fregqueney Capversion

i very ditficult to design amplifiors which give antformly high gain over a

wide range of rodio frequencizs used iy conwmercial broadeast mstions However, i i3

possible © design amplifiors which can provide high-pain wifonn amplification over
band of comparatively lower freguencies called intermediate frequencies (0F). Henee, it i3

woessary 10 convert the modulated RE carrer into modulated 1P carrer by using a

S

~ [

frequency converter, This IF signal is then amplified by narrow-band IF amplifier and

passed on to the FM detector, The frequency sonversion can be achieved by utilizing the

sreng

bewerodyne principle. For this purpose, the modulated RF st

with an unmodulated RE signod produced by looa

Converter
S

Modulated RF Sigral | %
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Fig 2.8 Fregueney Conversion Moduls [}

The gscittator and the wixer may be either two separate devices or may be combined inio

ong device called converter, The process of combining two 3o signals of different

aifed hotercdyning sction.
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173 Heterodyning Action

Ruppose the carvler signal; of e
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frequency o then two additiona) signals ave produced whose frequencies arel (i3] "o f -

the sum component [1] (03 /o . /s - the difference componenti

Lisuaily, the sum frequency is removed by bandpass filtering, The difference {also

called bent frequency) is roained and fonms the

Cin recoivers, Suppose, a

casrier signal of frequency 500K 2 is mixed with an wmeduelaied carrer {produced by

focal oseiliator) of freguency 193538 Ha Then, the following two frequencies aie produged

The Waler frequency is generally filtiered out leaving behind the

J

,

SR5KHY which forms the IF feqluenoy (1]

Subseguently, the IF sigw aal a0 prodoced is amplified in order o obtain sufficlons
P e

ain, passed to a Houter {501 of clipping civont} (o remove amy

de varigiions {oaused

by noise) passed 1o 2 deicctor oirouit which reetifies the 1P sipmal and thus, filiers out BF

;¥

signal, leaving audio signal which i3 passed lo 2 de-mmphasts ol to reduce the

amplitude of high frequency in the audio signal which was ¢ sarlier increased by the pre-

erophasis cirouit at the transwitier. The recovered audio signal is
where it i3 amplified wtl] it is large encugh to didve o loud spraker

original mesaage sigonl. {1

£
£

fod 1o audio section

which reproduces the

ence frequency of
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CHAPTER THREE
DBESIGN AMNDIMPLEMENTATION

“

ireait Design Analysis

R
20000
(’"‘;

@

The project involves two communication devices, eoch containing FM

b conununication link

tpansyntior mnd @ receiver. The two devices are meant 1o egid
with each other. The freguency of operation (80 — 70 M), which is below the
1

traditional commercial FM band (88 — 16BMHz) was selovied deliberaioly Lo cuable

e,

the devices operate with mundrwm or ne inerference from comunercial sroadeasting

stations.

H H
3 .
& ; H
¥ i O Sorrrrosnnnnsnnan %
§

-

o prarammitier B

TA = transmitter & i
# pege.ver 13

Byoeiver A

(«\g e

i
%R

BA =
Fig 3.1 Block Dlagram OF The Communicatinn Devices
313 The Radis Fransmitier
The radio transmitier is designed 1o penerate a carrisr wave which iz modulated by

the mudio signal. The modulation type smployed s frequensy modulation, The radio

3

gl




fravmpitter circult comprises a vory gh frequene

b4

comnon hase mode, FM modulation oiveuit and sudio an

Pt

ke
b

Loy gocho B Hartley
Microphone  feegpd  arapli Z;‘:z‘ ........ 3 moduiainr beegd 08CiHE-
mmi ule modnio tor

muodule

Fig 3.2 Block Disgram OF The Badio Transmitior

342 The Microphone Apd Low Audis Amplifier

& microphons tansducor converls audio signal fnto comesponding electrival
signal. The resuliing weak signel can pot be used directly and Is thus, amplified by the
fow gudio amplifier modular cirouit of fig, 5.3 Transistor , 15 coupled directly o the
microphone trough a 1pf [6v capacitor C1 {7 s configured in the commwon emitier
mnde. The tansistor employed is 280945 used for low freguency smpliificetion and

spend switching, It bas 2 mavdmum opemmling ourrent and voll of 1o0mA and 500V

[

respectively (8] Iis sypical hi or current gain is 80 [B],
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o
foce]

y barley oscillator operating m the
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Fig 3.3 Low Power Audic Amplifier
For msrsimrmn undistorted output voltage awing, VOE is bias
L 3.5 VOE
On g Sy supply, VOE =05 x5 =25V
VOE = VOO - el
2.5= 5~ el
R b =25V
With o 1 ki collector resistancs K
fcRe = 2.5,
fo= {Weo-WoeyR = (5251000
23mA
For the transistor used, hie is typioaily = 80
¥ ey ity 2 Ay g A I A
Bineg b= A7 o0 e (40 I BG = 31 25mA
S hife
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This gives the minimurm value of BE needed 1omaintain e maleseent collestor viritage at

LT 4 . . . . v e ,
PLLL . This resistor also dewnmines the magnitude of gmphification provided by the

chrenis, A 100 K3 food back  resistanos was oselvotud for high soasitivity.
e mosimwn ampliffcation provided by the chrendt s <100 (nvering

]

amplification), The amplified cutput is fod into a pro-cimphass

civoult o accentuate the

high freguency audio signal. The pre-omphasis clronit s showa below.

franmnnansasasanausaressasenens

1 hns & time constant of T = RO = (4700 2 1073 & = 47m second

This iz different fom the stancdud 50 05 o

e
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303 FMMODULATOR
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The 2543 NP high freguency wansistor is wired az 2 common -~ base

-
oscitiator. Capaciior £ provides an ac short oircuit from the base to earth at signal

freguencies and capaciior Oy provides the required positive Reedback from the collecior to

the emitior, thns sostaining osciliation, The effeciive capaciiance of the foned clrenit can

b visualized as Oy n paralied with Ock, Co

o

sh=hfpr 7 I

Fig 3.6 High Frequenty Anaiysis OF A Coninon Bass Ampiifier
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o varies with Vin, gm remaining constant, Therefore, the w

the tuned circult iz stropgly dependent on Yin, The mned
snmodulated carvier Frequensy given

2

o= P2TIW(I5HTY The destred fraguencs of
i the bap

o hepwesn 60 and 70 Ml . Subsit wiing the values of ¥

expression yiekds the val
winding 10 turns of 24 ga weled copper wire around an air forn
The modulator

wipul was comrecied 1o an anionng fory

civeuit

1 approsiuately obtained b

adiation of the o

"
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wintion in the papacitance of

viiet algs an

spierest Was Linsst
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32 Heception

aned with an inteuraied FRUAM BF/mpwer/deliector

oy

chip, the KAZIOT RF IC,

Thiz chip provides 2l the basiv requirement demanded of o super heterodyne receiver,

1y amplification of incoming radio frequencios,

ation of beat freguency with the help of o loca] oscillator
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frequeney with the incoming radio frequency.
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frequency 1 ontirely rejected by the band pass IF filler of

B
i

etherwine the beai diff

E. CHC 3 i falls ennside of s pass band e, when Frg—Pa s 1007 Mb
Since 2 (60 to 70 MHz tansmission on frequeney was b seen and o siandard PMIF of
1, 7mOH, used, e i{';-:,;ﬁ oscillator frequency st be (80 x 107 MHe to 70 % 137
sy The 10 i chosen higher than the OUF and | not lesser to prevent image froquencies

from heing received and demodulbmied alongside the desired BY channel The yergiver

system is wired as shown on page 25,
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antenna tuned ciroutt (AT and the local oscillator {003 are ganged for casier alignment,

7 o)
The beat freguency is passed through g 10, 7MHy band pass surface acoustic walny

(3AWY fller o allow only the true differcnce froquencies as begting the LO {local

3

apainst the meoming RE which gonere o IF but a whole lot of

o ferg

other frequencies and sub harmonics,

This the 1070y BAW filler separates the desired B from imterforence s, The

I is amplified, demodulated, and fod nto an LM 386 low power auhio amplifier 1o ralse
the reeeived audin voltage o a lovel sufficiont to drive o besd phone. The KAZZSY IC

ed below,
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The LMIBG audin amplifier 15 o power amplifier designed for use in low voliage

comsamer of application. B has a gain of 20, However, the additio

k)

oo an exterad resisior
and capacitor between pins | oand § vesulis into ten tim sin {200 for the device, The
inputs are ground refprenced while the oulpnt s muomatically blased in one half the

supply voltage. The gulescent power dratn i3 only 24 mill watt when opsrating from a 6
H ?‘ & ! " &

volt supply, making iho LM 386 ideal for battery operation.

\';"‘}'4 ety % Wit e 41N
: & IRT A1
NPT Y 7 7o BY FASY
LM 385
RE L S Yy y Ve
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Fig 311 The Pin Assignment OF
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Operating supply voliage: 8 -18Y
Quiput power: 1% typieal (802
Voltage gain:
Pand width: F0URH,

Total harmeoenicr 029 2 §.125W

Distortion:

Rejeonion ratio

Inpaut resistance SGKZ (RM
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Lossed aveaker
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Fig 3.13 Audio Amplifier O

The LM 383 15 2 versalile power amplifier configun

e 1o allow higher

bed

gains. Ping | oand ¥ are provide

sing 1oand 8 oopen e DIASKL inlernal resistance sets the g

-

SRIALC TRt

gain w20 I a

Laond spesbier

YEu

abie for differsy

it vohage

mz’iﬁ}s 15

conneciod belween pin | and &, by passing the 135K resistor, the gain goes ap to 200,

i
H g resistor 13 placed in seriss with the capacitor the
from 20 0 200, Oadn control can alse b

.

FETY fromm pin 1 to growsd, The L3S

.“ -~
v\

ut Gobw drive inio an 882 head phous

33 Chotee O Antenng

For this project, Lo« b is used which is for freque

Lod
=
<

w otfected by capaciin

86 was configured with {

encies hetwes

gain can be set 1o any value

by coupling 8 resistor {or

e ;z;,z;* of 54, providing

oth of the antenna can be caleniated

e




Yelocity of clectromagnetic wave

pves

w radinted and received,

e

= frequeney st which signal sto

e
{

¥

= wyve length of the Ggnal

L axif .
F e W4 1
Tl

%

To phinin betier officiency, the amenna must be able to lurpe fraction of the
supplied power hence, there is 2 need for the antenns 0 approgd b a guarior wave tength
of werking frequency.

Length of antenna, L= 34 = 429 =} b H0P0m,

Therefore, ot froguency of operation antenna reqguired wiil be of leagth [ im

3.4  Implementation

The cirenit was first implemented on a bread board, Bowas ther tested for proper

operation. There was problem tially as any variation in inductor alfects frequency

il

penerated by the tank ojreuit. B was rectified when transferred o a Vero board and

v
27

soldered, A Vero board is a special kind of printed cironit hoard specially designed for
practicnl opergtions. It hes tay holes which are evenly spaced, and through which
components can be inserted and soldered. On one face of the board are copper sirip which

cun in rows such that all the components legs of a partioular row are connesied together,

The legs of each component are pushed | through the holes from the top of the hoard and

ars then soldered on pper atrips under the board. The arientation of the components
on the board s such i "zi they are ony 2 few milluneters ahove board.
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After 3 v sitachment has been made, the excess wires are thes

sestacss and uniformity, using & long nose pliors oy culter,
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List Of Component Used

L3380
Reststors of various values
Capacitors of different values

fndocionrs
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CHAPTER FOUR
TEST, RESULTS AND DISCUBRION
The resistors capacitors and fransistor were all lested using multimeter and ware in
good condition, Al ts.,r ¥ mmzimg componests on the bread board in accordance with the
cireuit diagram, i was discovered that when audio signal is iransmitied, reception was not

stable. However, compatter simulation using multisim package confirmed the workshility

Trouble shooting was done and i was foond that any variation i inductor in the
LC sank cirouit veries the wansmiiting freguency, and thus, affecting the alignment of
freguency between the recotver and ransmitier,

When components were soldered in Vero-board, indtially, the problem persisted.
However, afler properly packaging in o plasiic casing, serewing the Vero board to the
plastic pasing and carefully wning the variable capacitor reception was made.

The reception was very clear. The lesting was done by giving each of the devices
to two fndividoals who stood five merers apart and continually commundeated with each
other. Reception was made and, thas the distance bobween the two individuals vas further
incressed to ten rosters apart. Kegeption was clear at ton meters apart and elso at fifleen
meters apart bevond which the communication was not clear. Maximuom reception was
made st about 15 melers apart.

4.1 Hesults
When the microphone of the tansmitter of onp device was apoken to,

reception was made i the reselver of the second device i about 15 m apat and

vige versa thus confirming the project works,
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4.2 Bhscussion of Resulis

{ bad problern sbigning the recoiver with the wansmitter due to wuning

difficulty. However, careful and painstaking tuning resnbied in ahignment as

ception was clearly made,
4.3 Troubleshovting

Troubleshooting an electronic cirenit mvelves; otserving the syrptoms,

anmdyzing the possible canses, and funiting the possibilitiss

. it s possible o observe

the following, no suipet, reduced amplitude, unstable fregnency and frequency ervor
when oubleshooting csoillators {41 A system could go wrong due o fanlly power

soprce, bad conneciors and loose conpectors, open cables and cables compooted

JZ\J}

g, ncosrectly set controls, comnponent fathures, network
problems {41

A receiver should be viewed as a signal chain. I the reoeiver is dead the problem
5w find the broken lnk in the chain. Signal injecnion should begin at the oulput

{speakery end of the chain. However, a receiver involves gain at differont frequencies {41

In thus project, when roubleshooting the stated points above should be borne nmind
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CHAPTER FIVE
COMNCLUSION

-

vopresentation of e oL
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s, at and weather conditon plaved o large role i quality of
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3

hundred level o enabic

stadents vonchude design on troe and coumponenis

o osiudonts

syt should

ot messure beyond 20

o
]
e

b
2

s gl




Hoeferences,

P

ISR

WAl

RN

o,

b N




