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Abstract

This thesls reports the design and construction of o wirchess ransceiver that wil

enable ease of communication betwesn a poiice operativuat conunander and his men in the

tighi, The aim is 1o vreats comveniense in communicating with sach other while wighding
weapons in active combat This device, unlike the anss in current use ia gasity worn on the
body and can convenienthy transmit and receive from anyone wearing » similar device

way, artive communicstion in combast is made possible without feiting the enemy kanw

ing of police combat plavs, This will go a long way in making the poice fores more

o
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1.5 Invelvement OFf Others

My consultgtion to realize this project was wide, Soldering was not leami at
so b engaged with Mr Adebowale Alaghado, a voad side slectronics artisan who
taught me soldering. 1 also consulted Mr Sado of FM Crystal, Minna who gave me a
lecture on the project. Also fally wvolved was Dr. EXOnwuks, my project supervisor

whose guidance was paramount 1w the success of the project.
1.6 Constraints To Achievable Performance
The main challenge of any radio device project 13 frequency-tuning, Dus to

fted expertence 1o radic projects coupled with unavailabality of high frequency mewr
and oscilioscope capable of measuning the high frequency FM involved in this project
theve was counsiderable wning difficulsy coupled with difficulty in aligning the
gansmitung and receiving  froguency without  which esisblishment of conwnunication i
impossible.

Ancther inferable constraint of the projoct o achigveble
availability of vilal components in the market as {2} rightly pointed owt thay dismribators
are extromely besitang o sell i small quantitics and the consumer-oricuted elertronics

o3

hacks eto deal inosmall guontities and tend 1o stock an exiremely Hmited

stores {Radio s
vange of parts, restricting the design to readily available componenis,
These constraints vesulted mu

§, Low power of the transmission, which hmited the range of operation

e

7. Operation of the device in analogue systero rather than digital which would bave
given better security to signal and

3, Minmgnre 10 which would have further maniaturized the device as was sined could

not be sought,
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CHAPTER ONE
INTRODUCTION
L1 Objective

Nigeria polico operations tnvolve combat ing ortme, especially viclent ones as is

conunon in Nigena teday, For effective orime cemnbating, there should be effective

-

eommuication ek belween operational commander andd fas toam in the field For

instance, asmprung o bank, "X in ke cing mbbed and the polive arrived o combat the

>

robbers, the first thing the polive will do is 1o cordon off the premises of the bank. Police

Fa)

field operational commander is is,nsmzz as a wit comunonder and his toam is known as th

o s member of the police operational pnit shouid open fire

unit. As a police conirol

ke .)

undess oy the order of the unil commander, who mitght not, though have the compieie
view of the whole side view of the bank's PEmEes 0 cordo

H

b Uapeed”, “surpese” and “silent™ 151 That i i Say apee

cperation, surprise 43 3 wol of confusion on the enemyy which will therefore comploiely
disarm the enemy and silence as a tool that will belp police presence concealed i the
sy untl he i complendy rounded up 5],

Continuing with the above Hlustration agsuming ong of the wi:«b%:z‘s in bank “X7 is
escaping through a side view of the bunk promises ne visible fo rhe sidice uni
commander bul visible to one of his men in the unit that cordoned oft the bank, there is

nzed {or o comumunicgtion lnk 1o the unit cop mmander for oan order for action, Such

copununication, ¥ made in human volee will o give police away and there will no ionger be

element of surprise, nor silence in the operation. The commumication is better wia
glectronics commmmication means,
g
¢
. f




In wday policing, the communication Bnk between 2 unit comerander and his unit

via electronios means coubd be achieved using walkie-talkie, Walkic-talkie has besn

<

deveioped 0 g very high sophistication by great companies such as Motorols, Kenwood
ofe. However, walkie-talkie in Hself can hamper police operation as an operational police
offtcer should clueh his rifle on both hands and prepare for any eventuality, leaving no

.

hand available for carrying » walkic-talkie, Wearing the walkie-talkie in the police beli i

fied

st wot g better option because police operational exigency may reguive that a police

3

officer srawl in thick shrubs which, due to the sive and weight of available walkie-talkie
could get stuck in the shrub hampering the crawling of a police officer, Moreover walkie-
walkie exposes police cover in operation 3 s conununication is audible o everybody
close o the wallie-ialkie, thus defeating the aim of silence and swprise in police
oporations,

The project is aimed o effectively constructing two devices that will work ke g
walkie-tatkie but is far more compact than the walkie-alkic for portability and bas the
advatage  of wsmploving  professional headphone  auached with  microphone for
confidentiality of communication during police oporations,

1.2 Methodology
The projecs nvelves Bvo compast tramseeiver devices, They are desipned such

O-FOMELSY the other

that when ong devics transmils af g given frequency {in the range
device is enabled 0 receive at the same frequency sud vicg-varsa,

The transmilter module nvoelves a wory simple cirowt for compactness. A

7
o

microphons  (transducer) converts audio wave inlo clectrical epergy or sigmal An

o

amplhifier, employing the transistor 280945 inereases the weak current signal from the

input, that is sudio signal amplification. The smplified signal is wsed 10 freguency




g

modulate 2 carrer wave from g high frequency oscilflator emploving the 250930
bransistor. The resulting modudared fre cquency signal is oansmitted info space vig the

g

atenna. The receiver on the other hand is tuped through an BF LT circult 1o sl i with

A

the  frequency of the transmitter. A current i goal is indeced into the antenna of the
The signal is amplifiod using LMI86 OP-AMY and demodulate Powith the ald of
FAZZST which s & nog-adiusinment single chip 10 AMFM DET ool for the transaitied
audio signal to be realized af the arpicce of the boad-phone of the receiver Frequency
modulation (FM} is attritared 1o both good rece prion and minimum intorference.
1.3 Beope Of The Project
The project is bounded under fequency modulation below the normal frequency
modutation (FMY range {RR-1688HZ) The effective range of the devise is aimed at about

2
8]

15 meters, Therefore, radio communication could opl ¥ bo achisved within this rance. The
i

H

receiver involves g modern ing spraied cirouits, the KAIY7, The transmitte

10 powes

&

amplifier due to walng difficulty. Power is supplied from 9Y batiery. Both microphone

7
i1t

9,

amd speaker are incorporated into v head phone with mouth piece i oach device for case

«

i communio aiion,

14  Rource OF Materials Used

TS o PEen)

Fhe sources of materials used in realizing the project inslude webshios, woxt books

.

hike Police Operation Manuals, Flecrical Techn ology by BUL

et

Theraia and A K. Theraja,
Telecommunication principles by Engr. (D) YA, Adediran and related works fom the

Bbrary et Details of source of materisls are give Brenee sectHon,
el

o

e

raee




LS Involvement OF Othiers

My consuligion o realize this profect wos wide, Solder ing was not leamt ar
schiood 50§ ongaged with Mr Adebowale Alagbado, a road aide electronics artizan who
taught me soldering. 1 also consulted Mr Sado of FM Crystal, Minna whe Bave me a
fevture on the project. Also fn Hy involved was Dr. BN .Onw: uba, my {}E’ijuvi SUBEIVISOY

whise guidance was paramowst i the suceess s of the projest,

1.6  Constraints To Achievable Performance

e}

he maln challenge of any radic deviee project is frequency-toning Due to
Hmnited experience in radio pregects ooupled with umsvadlability of high frequency meter
andd osciltoscope capable of meaou g the high fegue cocy M involved in this project
there was considerable nming difficulty conpled  with  diffion Hy in aligning the
ransmitting and receiving frequency without which establishmeny of comemnication is
imposaible,

Another inferable constraint of the project o achisvgble performance is un-
avarlability of vital components in the market as distributors are extremealy hesitant to sel]
i small guantiiies aﬁd the comsamer-oriented electronios stoves {Radio shacks oie deal 4

sl quantities and tend o stock an ext wwés bnited mange of parts, resiricting the

Lo Low power of the ansmission, which Hmited the range of operation

T e e cle 5 5 ssiesns rather tharn divital which wo ihed hase

“ Uperation of the device in anslogue system rather than ¢ igrtal which would have
given betler seourlty (0 signal and

Mirmature IC which would have further mamaturized the device as was aimed pould

ivi

Lo

‘ et s
ot be sought,

S
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CHAPTERTWO

LITERATURE REVIEW/THEORETICAL BACKGROUND

inen

2.1 Historical Background

wigingl inventor of radio af the tme calied wireloss telegraphy

The identty of the o

S

versy aver who mveniod the radio can he broken down a

patend or wvention

senden and Lee de

Forest, which allows more than one station o send signals {as « vpposed fo spark gap radio

where one transmilter covers the entive handwidth of the spectrum.}  Preguency

modulation (which 15 of concem as regards s prodect) was nvented by Fdward ML

Armstrong and Lee de Forest so that an sudic signal can avoid “afali” that s,

s irom

Pratereie
FCYL

WiN Waves was

fion of electromag

Basis of the propag

has paper to the roval society,

I873 by James Clerk Maswel

e ; RPN L] Lad SO 5 PN A TSNS P AP <
tromugnctie Deld” which follows his work betwoen 13

as Bahison fiesg

e d A S
whivet o op ternnome tra;

e William 1 Hammer, an By

-
~
T

he effect in s dev

T a e H D R A T T ; vy e
sease e recgiver of s bhome made el SE hone,



Heris who between 1886 and 1888 {ivss validated

radio radistion had

wave angd discovered

a parbial difforeniial

waustion. i 1887, British Oliver Lodpe demonstrates Hertzian wave Comnnunieation

Cgan ransniting

300 meters. Indepondently of Popow,

s feat three months later, By the end of

Binlian {

the yoar {EGkmiin 1890, Marcont btk i Of
svvenions and Edward Branly, John Stme, Lodee and

anpany founded in

2.2 Previous Works On Wallde-Talkie

a hand-held

cdalkie was

what ke o

with an antenne sticking

‘.-

v
e,
o=
PRy
=~
pod
st
g

L
-
F)
—
]
S
1%
o
o

s toud enough 1o be

PO
most successinl carly radio

te ¥
LY

transmitiers. nick narmed © Eopacked Motorols SOR-

O creaed by oan femn it FYA0 at the Calvi ocompany
consisig of Dansnoble wh ¢ s using P techoology, same as in

prineipal RE engioeer, Marion Bond, Liovd

. et
S project,
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by the amphi

frequency of the mod

15 o //ﬁM%%“x%

tude of modelating signal, w

Bereas s

alating signal. Fig 2.1 Blustrates this fact
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of change is delermined by the

{1

abwrve, i oan FM carrler, information {or inlellipence) is

moduiated camier

decrzases as the signal amplitude

sab ampdiiude i a8 s

at s fowsst freguency (point Ly when signal ampliiade

od resting ¢

When signal ampliude

5 zer, the ¢

¢ copter frequenty.

carnior frequency is al

e




ity

wtrated i fig 2.2, where B

The fact that amouy of change in frequen

stands for resting

LG

wr
i,v

dopends en signal amplitude is

ey,

{3 %

|

&

]

Figh

Here

the same, Thus, lowder

medicaied by

-

shown in fig 2.3

Coentre

oo

signal amplitude

stgnal vauses

o rate at which freguency s

i. i
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R
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frig 2.0 Rage OF Frequency Devintion [1]
For example, i the modelating signal i 1 Kz Then the modudated carrier will
between s maximun frequeney and lewest frequency 1000 tmes per seoond, B

Fv= 2 KHz, the vate of froquency swing would be twice g5 fast, In shorl, two himportant

g

the pature of freguency modulation has been established: (1) the amount of

v

squency deviation {or shift or variation) depend on the amplitude (loudnessy of the

who signal, The lowder the sounsd the greater the fregueney devistion and vice-versa,

i

."
I

However, for the purpose of FM broadeasts, # has been bnternationally agreed to resirict

s .
7

maimam deviation to 73 BHe on cach side of the center freguency for sounds of

pY

maximum loudness. Bounds of lesser lowdness are permilicd proportionately less

reguency deviation. () The rste of frequency doviation depends on the signal frequency,

PoE

A maximum freguency deviation of 75 bRz s allowed for commercial FM broadeast

ns in 8% o 168 Mz band, Hence, M channel widih 18 2« 75 = 1530 ke Allowing

5 ki guard bard on either side, the channel width becomes 2(75 + 25y = 200 kHaz
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1.5 Mathematical Expression For Fun Wave
The unmoduiated carrier wave is given by eo = A sin Z[]/ of The modulating sign al

frequency is given by €n = A sin 2 if s The mndulated carrisr frequency swings around

e resting frequency thas /=0 + af sin 2f{fe Hence, squation for the freguensy

moodulated wave beeomes

L= A an ?jf A s L2 ‘,j"ﬂ{':s + AF sin e}

C A s 2] O - Aff oo 27 fty = Aosin { 2] Yor o+ mf os Wifmei

2.6 Demodulation Or Detection )
When the BF modulated waves, radiated out from the rransmitior antenna, afier

traveling throogh space, sirike the e iving acrials, they induce very woak BF currents

and voltages i them, [f these hight

toudsneaiers, they produce no offect on thom because all such sound-producing devices

- unable o respond to such high freguency due to s farge inertia of the

cither will such RE currents produce siy effect on buman ear hecsuse tholr fequencics

are much bevond the andible frequencies { 24 o 20000 He approxd Hence, t 18 BECessary

s demodulate ther first in sedor that the sound-producing devices may be actuated by




..y







CEERIANS:

P




272 Freguengy Copversion

i very diffioult o design amplifiers which give uniformiy high pain over
wide range of radio frequencics used In commerial broadeast sigtions However, it iz
possible to design amplifiers which can provide highe-pain untform amplification over

,

and of comparatively lower froquencies called Itermediate frequencies (F

~

Fr.Hence, it is

o

necossary (o convert the modulated RE camier into modulated I corvier by using a

freguency converter, This 1F signal is then amplificd by norow-band IF amplifier and
passed on 1o the FM detocior. The fraquency conversion can bo achieved by wilizing the
heterosdyne principle. For this purpose, the modulated RE sipnel is mixed (in a mizer)

with an unmmodulated RE signal produced by local oscillator as shown in fig 2.6

Converier

Z’v’iudu,eﬁui H Sipnal

BMive

PPN ST

~
}. i)\,L

{setliator

f—

Fig 2.6 Fregquency Conversion Meadole [

The osciilator and the mixer may be either two separats devices or may be combined futo

gne device called convarter, The wrovess of combining bwo ac signsls of different
z ) o

froquencios in order 1o oblain a signal of now frequency is called heterodyning action,

4o

i




2703 Heteradyning Astion

Suppose the carrier signal of frequancy 7o i hes trodyned with another signal of

frequency fo then two additional signals are prodused whose frequencies are: () ,f o+ f -
the sum component [1] (1) 7 . - the difference component{ 1],

Usually, the sum freguency is removed by bondpass filtering. The difforance {also

cailed beat fraquency) is retmined and forms the [P frequency in receivers. Suppose, a

Cfrequency 300K H: is mived with an unmodeiated carrier {produced by

frequency 1RSSR Hz Then, the following two frequencies are produced

higher frequency is goserally fltored out leaving behind the difference Sequency of

L welich forms the IF freginency {1}

[N

subseguently, the IF siengd so nroduced is amn iphified in order lo obiain sufficient
jreniny, i

sed 1o a Himidter (sor of clipping circuit) 1o remove amplitude variations {cansed
by noise) passed 1o a detector ciroult sehich revtifies the IF 5 sgnal and thus, firers out BY

Lo

fen
1»

aving audio signal which s passed to o de-omphasia cireuit to reduce the
of high frequency in the audio signal which was carlier Increased by the pre-

mpdiasis ciroult gt the transmitier, The recovered audic signal 15 fed o gudic section

where it is amplified until # is Jarge enough o drive g loud speaker which 1 reproduces the

P hey

PPN
[N




CHAPTER THREE

DESIGN AND IMPLEMENTATION

.

3.1 Circuit Design Analysis

3

The project volves fwo communiontion devices, cach containing FM

transmnitier and 3 recedver. The two devices are meant to establish communication Hnk

with gach other. The frequency of operation {60 -

tradittonal commercial FM band {85 — 16EMHY), was seleoted
the devices operale with ovintmuum or no interference from commercinl broadeasting

stations.

TA = ranamitier A TH = transrmitier B3
BA = Beceiver A B s recorver B3

Fig 3.4 Blosk Diagram Of The Communiontion Devices
The Badio Tranuniiier
The vadio ransmiiter s designed (9 ponersle 8 camior wave which is mndulated by

e employed 8 fregueney wodolation. The radio

the auwdic signal. The modulation

~3

e



ansmitter cirowdt comprises a vory bigh frequency Hartley oscillator opergting in the

soarunon base mode, FM modalation cireuit and audio amplifier,

i',(:-w mudic | o Hartloy
Microphong  feeoipd  amphifier gl miodulator . By T P
ﬁ‘!thiil?fﬁ wdule $or

module

3.2 Block Diagram OF The Radio Transmiter
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311 The Microphone And Low Audio Amplifier

sdocer converts audio signal into cormesponding elevirical

o=

iwrophone s

L

igial. The resulting weak signal can not be used directly and is thas, amplified by the

. ~

woaudio amplifior modular circuit of fig. 3.3 Transistor €, {9 coupled di iroctly o the
miterophone twongh a inf 16v capaciior OF 3 is configured in the common emitler

mode, The tansistor employed is 250945 used for low frequency amplification and

peed switching, It has 2 meaximum operating current and voltage of 100mA and 500V

espectively {81 Its typical bfe or current gain is 80 {81
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prrophe

For maoomum andis

o

For the transistor used, hie

Yig 3.3 Low Power Asdic Aoaphifis

ad output voltage swing, VOU 1 biased 0 half the supply voltag

"w

3 coblector resisia

LA

S

15 typically = 80




VOE-07 15-40 e
- R = w5 - = 590000

b 3125x40
This gives the mimimun v

This resistor also

y.m.,

cirpuits, A 1046 K sod back

maximum  amplification

amnplification). The

{Ai

frequency swho sig

b
.
ii(‘;

pEx

e of BE needed 1o ma
clerpines the magnitude of amplification provided by

resislancs  was

provided

n thi quicscent collector vollage at

15T

the

senstivity,

-

{imverting

amphified outpet iy fod vt a pre-cmphasis clreuit 1o acceniuate the

pre-emphasis cirout 15 shown below,
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313 FM MODULATOR
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Fig 3.5 P Maoedelator Chrouit
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NP high froquency fransisior iy wired as

ascillator. Capacitor Oy provides an ac short oiroust

fregquensios and capacitor ©

the emitier, thus sustaining oscillation. The effective cap

Hel with ok, Cokl, and CRI.

e vispaiized as {3 in pars

£
Cib

&

fromm the base o earth at ¢

's povides the required positive feedback from th

base

COITHNRON

2515.,?1

¢ collectior o

avitance of the tuned cirouls can

Fig 3.6 High Frapoay Anslyals GF A Common Base Amplifier
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Fig 3.7 Bguivalend Clrcult OF Hisgh Frequency P Modulator

Ce vartes with Vin, gro semaining constant. Therefore, the variation in the capacitance of
the tuped coireudt s strowgly dependens on Vi The tuned circult geperates an
snmoedudated carrigr Trequency given by the cxpression:

WA 1Y The desired frequency of interest was choses

P

i the betwesn 60 and 70 My . Substituting the values of F oand © i1 the sbowe
expression vields the value of L as: Odull this value was approximately oblained by

winding 1 jurns of 24 gange enameled copper wive arcund an air former,

The modudator onipel was correcied to an antenna for radiation of the radio waves aoross
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Fig 3.8 The Choull Disgram OF The Radio Transmitier

32 Reception
The receiver portion is designed with an integrated PM/AM BF/rixer/detocior
chip, the KAZZU7 RF I,

v

This elnp provides all the basic requirerent demanded of 2 super heterodyie receiver,
that is:

fy  Amplification of incoming radio fre e ies,

2y Genevation of beat frequency with the help of & local oscillator

Vil

ascillator

3 Generation Of a difference signal, Fow — For by heterodyping the local

radio frogquency.

o

sdyning process produces o sigual g < intormndisde freguency

(1, for G (0U7MEL Y The 10 also selectively amplifies the difforence frequeney before

detection in g guadrature fin dewector stage. A cal adjustment of the LO ie needed

ol <




a5 entirely rejected by the band pass IF filter of

cwhen P - Fre o 100 7 38

Stace a {60 1o 703 MHz yansmission on fre juency was chosen and 2 standard FMIF of

HE7mOH, used, the toon) oscillstor frequency wust be (60 5 10 .7 Mz 1o 70 < 107

2

o

My The 19 is chosen higher than the OUF and not leaser 1o prevent image frequencios

PN

TS S 2 3T S Bous  $ongngne w s i
: the desived B channel, The receiver

. . s - 3
systeny s wired as shown on page 25, -
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N2
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el

Radio freguency reception and demodudation is effected using the K 7 RE I The

antens tuned cirenit (AT and the local oscillator (1.0 are ganged for easier aligrment.
The beat frequancy IS passed through o 100 TMEL band pass surface scoustic wafer
(SAW) fler o allow only the true difference frequencies as beating the LO (local

oscitlator) agamst the incoming RF which gencrates not ondy the IF but a whole lot of

Thus the 10.70Hz BAYW [ihor separates the desired IF fromm interference [Fs, The

wm

dulated, and fod tnto an LM 386 low power andio amplifier 10 raise

&

i amplified, denwy

the reverved audio voliage o a level sufficient o drive & bead phong. The BAZZH7 IO

has specification as represented below,

AdGRE I

R0 2 's P BE wet
N e g ARE A
P DAEN. o Mo CONTROL,

AN BEEX L2207 §ai EAE out

AL 3
Vi ' DET U
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el

g P CENET

AR M :

vt SE

Fig 3,10 The Pine Assignment OF KAZZR7Y




The LM3E6 audic amplifier Is a power smplifier destgned for wse in low volage
comsamer of apphication. 1 has & gain of 20, However, the addition of an external resistor
and capacitor between pins | and § rosults Into ten tmes gain (200) for the device, The
inputs are ground referenced while the cutput is aulomaticelly blased in one half the

supply voltage, The quiescent power drain is only 24 mill wart when operating from 2 6

volt supply, making the LM 386 idead for battery operatic

VNPT s IR

-~ PSR APPSR ¥ 2( :7)_//,' r(\
R
I Y .
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: : Ly g
M i it L wanE
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LM 3G . s

“X

Fig 347 A Typdeal Clronit OFLM3E8

Operating supply vobiage: 8 18V

Chtput powers TW typical (802

Voltage gainy 2048 typically

2

Baund width; IGOK

Toal harmonic: .29 at 0 125W

o SOAB Gypically

Rgiechion rain

29
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Fig 313 Aundio Ai’i?{?; fior O The Feeeivey Ciroult
The LM 388 is a versatile power amplifier configurable for differsm voltags
geing. Px | oand 8 are provided 1o allow higher guins for increwsed porformance. With

pims oand B open a L35K4 imornal vesistance sets the gain at 20 If 8 capaciior i3

conneted bersween pin | and 8, by pasaing the LISKQ resistor, the gain goes up to 200
i a resisior is placed in series with the capacitor the gain can be set to any value

from 20 to 200, Gain control can alse be effeoted by capacitively coupling g resisior (or

FETY from pin | o grownd. The LMB3E6 was configuresd with fived gain of 530, providing

abwaut Oodw drive into an 802 head phon

33 Choice O Apfenna

Kaowing the tremamission Fegoency, the longth of the autenna can be caloulated

using this relationsiap

v - » -

o, LA b used wiich 18 for frequencies botween 10 KHz - T GHz




F= frequency at which sigral is 1o be radinted and ¢ eceived,

&= wave length of the signal
FIR e
" SAEY
))',4’ peiad ,M:‘,E - ZR /er
':f.’ H ns—; }
To obtain hetter efficiency, the antenna nwm be able 1o radiate

suppliod power hense, there 5 g peed for the antenng

of working frequency

Lﬁﬁg{h {}f ﬁ:’ﬁf‘jn}}a‘ E o ’4'«;4 B 4{2’& ES ;. i 37w {}?{‘fﬁ.

Therefore, at frequency of Dperation antenng required will ke of le eng

34 Implemeniation

The cirenit was Srst mnplemenied on a bread board,

There was problem tittally as any varation in ind

genergted by the tank clrowit, Bt was reotified when transferred
soldered. A Varo bourd is a special kingd of printed circuit bogrd

It hes tiuy holes which are 3

praciical operations.
COMPOneS can be in
o i rows zach thet sl the components legs of a partivul
s of egch component are pushed theo !

are then soldered op to Copper steips under the board,

ot
Sl

21 the board s such tha they are omly a fow mwillim

been made, the excess

Lki‘:

“a finm arschment

rwatness and uniformity, using o fong nose pliers or cutter,

iy approgch

B owas

CEGT

svenly spaced,

POV Qe Lo

hihe holes from the top of the

W
pavs
b
(2
vt

wires

farpe fraction of the

2 quarter wave length

ther tested for proper

-~

affects frequency
woa Yero board gnd
specially designed for

andd through which

serted and soldered. i};» ane face of the board are copper strip which

cied tngether,

bogrd and

The orientation of the COMPmEnts

ahove board,

P,

en cul off for
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List Of Component Used
A 2297

LM386

Resistors of various values

Capacitors of different values

budociors

St




CHAPTER FOUR
TEST, RESULTS AND DISO URSHON

T

reast

v RSISIONS apacitors and transistor w ere ail tested using mudifmeter and were in
good condition, After mount g componenis on the bramt board In acoordance with the
ciroull disgram, it was discovered that when audio signal is ransinitied, reception was e

¥
3

siable. However, computer aimulation using multisim package confirmed the workability
of the prodect.

Trouble shooting was done and it was found that any varigtion in inductor in the
L tank circuit varies the transmitg ng frequency, and thus, aff cting the alignment of
frequency between the receiver and transmitter,

When compenents were soldered In Vero-hn sard, witially, the problem persisted.
However, after properly p ackaging in a2 plasiic casing, sorewing g the ¥Yero board m the
plastie casing and carefully o uning the variable capacitor rec cephion was made,

The reception seas very clear. The testing was done by giving each of the devices
W two individuals who siood fve meters apart and comtinually conmmunicated with each
ther. Reception was made and, thos the distance between the two individuals was farthe
increased o fen metas apart, Reception wes clear at ton meters apart and also at Afleen
meters apart beyond which the commanication was not clear, Maxinum reception was
maide at about 15 meiers apard,

4.1  Resuolts

When the microphone of the sanemitier of one device was spoken io,

he second devics af abowt 15 m apart and

s

reception was made o the recaiver of

viee versa thus confinming the project works,

fa2
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CHAPTER FIVE

CONCLUSION

CHNETATY pres

¢ operationat

mw ¢l was

>oant eventually

reaiyze was succsastully ministurized and atiaching the  device with »

FHOE 1w

fhead phone/microphons make the use of fhic device sup fae-taikie i police

of communic

Moreovern, the ransceiver was able 0 transmdt audio mes e 0o distance of

apart. Brvivonmend and weather condition plaved o large role iy quality of

o

Fhe major problen encountered while carrvi g out this project wos uneav vatiabifity

P

of neg n bas 1o be modifisd several LSS 1o menrporate
toed

Y componeits, thus, the
svariably componenis.

51 Recommendation

toptes should be given out as carly a5 in three hundred lovel to snable

students conclude design on time and anurce for components that will sanety therr

ferms realive thelr o iginal a

project

should provide @ high freguency

sugters, The i couid nel memsore havond 20

s serious problem for stadents car TYIY Ot project
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