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ABSTRACT

The project as the tile indicates s g design and construction of a8 short wave
Superheteradyns radio receives.

The projpect report starls by king a general view of the importance of
Communication, the place of radio receivers and the Superheterodyns short wave
PROSIVET.

Later 0 owas followsd by a precise study of the various stages of ihe

arheteradyne receiver and the design process.

The report went on with the design and construction processes of the regeiver,
showing the design caloulations. In the design analysis, the ciroultry was made as
simple a3 possible (o ald readability and understanding of the various stages of the

sysiem. i slsoe shows the resull oblained the problem encountered, conclusion and

recommendation
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CHAPTER ONE

1.0 IMTRODUCTION

A ahort wave recsiver is an Amplitude Modulation (AM) receiver, with a frequency
range, of about 2MHZ to 30MHZ.  The fechnology of the shorl wave receiver g
hased on the Superheterodyne technigue, whose principhe of operation ivolvies two
yery close radio frequency signals, which are mixed together o produce a fixed, and

strengthenad fower frequency called the inlermediate Frequency {4

The Supsrheteradyne technigue operates with maximum stability, setectivity, and

aannibvity.

The basic block diagram of a short wave Supsrheterodyne radio recelver iz shown in

finure 1.0
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FIGURE 1.0 BLOCK DIAGRAM OF & SHORT WAVE RECEIVER (BUPERHETERODYHE)




The space containg 2 ot of radio radiation with numerocus Frequencies and each
induces electric current in 8 free antenna. Therefore the tumed radio fregquenny
amplifier selects and amplifies the required frequency band signals from the vanous

signats intercepted by the andenna,

¥

The gmptified RF signal is then coupled o the mixer slage, which beals logsthe

pTxd
o’

o frequency sigrals. Firstly the ampdified RE Signal of frequency gr, while the
oiher g from g Locsd Oscillator Signal of frequency Fio. The output of the mixer

thws sum and difference sigrals of frequencies Fio + Fae

iF amplifier selects the difference frequancy signal Fy, which is also known as

mtermediate frequancy is nommally 455KHZ for AM broadoasting recavers. The

imtermediale frequency amplifier s 2 lumed type and allows only the inlermedisia
fraguency signal o go Gwough while i refects others. The amplifier also strengthens

the fraquency and passes {10 the detactorn

3

u

The AWM Signal is delected using an envelops delector which demodulates the
mpdulated frequency Le. the audio Signal which iz used 1o modulate the carmier wave
i the amplitude modulation transmittzd is then sxtracted from the wave amd the

radio feqgueancy is filtered out

The AF amphfier amplifies the AF Signal and sends i o the Bpeaker.  Tha
Suparheterodyne receiver is also referred to as 3 "double-detection receber with the

ey as the firsl detector and the envelops detector as the sscond.

3




1.1 LITERATURE REVIEW

The development of radin communication slaried with the discovery of the radio
wave (the slectromagnetic waves). The existence of radio wave was pradicted o

hefore they were actually discovered, James Clerk Maxwell made the prediction in
1284, The great English Mathematical Physinisl,  In 18885 g German Physiost
Herrys Hertr {1871-1884) domesticated that the wave actually doss exdst and they

wravel through space.

A English Physicist Ernest Ruther Ford (1871-1837) sucosadsd in sending signal ¥
i, Another basic principle ning, bul the most successful of gl the radio
pionser was O Markoond (1874-1837) an Halian, who went o Englend 1o work and ha

i5 the father of radio Communication.

5

1904 the first Vacuwm tubs was made by Joho Ambrose Fleming (188%1843), o

Foglish Blecirdcal Engineer. This lube was a dicode, that iz, it has two glectiical parts.

V1808, an American inventor Lee De Forgst {(1837-1881) added a third parl o
Fleniyg Yaouum tube. This new Vacuum tube was called a Trode or Audio, # we

rruch ke the Vaouum tube used (oday,

The firgd radio broad cast wag heard on Christmas Eve 1808, Radio operglion on
ship al ses suddenly playing them came the world, it vou have heard ihis

prodpamne wiidse (o BRA Fessenden at Brand Rook

Lo




The modern Communication system is shown in figl. 1.
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Fig 1.4 Blook Diagram of a modern conynunication systems

The inpul transducer:  the mpul message which may be anglogue or digal, mos

b converded from s onginal form into an elactrical zignal to enable it 1o be
processed by the necessary gleckicalisiactronic squipment,

The ransmitter: The ransmilier couples the message to the channel. itis at the

tansmiter that, ¥ necessary 2 cariey wave is modulated by the message signal
Modulation means modification of one of the paramelers {(amplitude, freguency o
phasgy of the carrier wave, usually of much higher frequency than thal of the

e signal. The parameter o be muodified or modulsted varles from one

sysiom o another, depending on the systoam requirements.

Channel  This is the medium through which the tansmitted signal gels o the
receiver. H may have many different forms, ranging from the ground, Hhwough
undarground or overhead cables, 1o sky and space, therefore, the fransmitier can be
aifer hard of notewirg (wirgless 1o the recelver). A comnon characianistic of ajl
channgt s that the Signal passing through tem undergoes denigration which may
result in noise or intederence, fading, muiltiple ransmission path, fillering sfo,
Heoslver Basically, the moeiver in a Communication system exiacts and
prooesses the desired Bignal from the various signal received at the Channed oulpul.
The procgssing funcltion includes corvegrsion of the seledted signal to 2 form sullabls
for the outpu! ansducer. Thiz includes detection or demodulation, and amplification
{of voitage and/or power) i the recebeed signal level s low.

4




Horay @leo b2 necassary of desied 10 delay the eopived signal. A good recener
should e able 10 setact Swedl’ e demired signal and rejent “wedl” any unwanisd

signat.

Chutput wansduger; This s an slement or devioe thal convels e slaciricat outpul

gigral of e roceiver i tha fonm desired by the ussal. Feor exarmple & loud speBRet
corvers elsciniost signal to sound waves for the user i hear. Arnong other GO
wansduters an ﬁaii’i{'}ﬁ@~f€?{‘j{»iﬂi§bi&${_f}§%Y}; Tete typawiiers metors {anslogus oF

pigitaly and nachiosoopes.

1.2 THE AIMS ANL OBJECTIVES

The airn and objechives of Hig project s i design and conziruct o shorl wave

superhaterodyne radic receiver of regquency range from about SMHZ 10 22N

¥t




CHAPTER TWO

28 THEORY

2.1 CONSTRUCTION OF AN A M WAVE:

Armplitude modutation ocours i the amplifude of the camer s vared with the
modulating signal.  Using the moduialing and the unmodulated camer waves as
shown in Fig 2. Ha) and Fig. 2.1(b) respectively, the A M wave represented by Fig.
2oy is obtained by "Buperimposing” the modulaling signal on the carder. Henog,
the modulaling signal forms an “ervelop” 10 the A M wave provided the modulation
depth is less than unity. 1 should be noted that the frequency of the AM wave is the

same as that of the unmeduiated camer (Le. Fo) # is only the camss instanianesys

that varies with the variation of the modulating signat.
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The frequency Spectrum of an AR wave 8 given by Vaw (B

v, {1+m Cosumt) Cosint.

= %, OB + I DS Wl Cos wd.

= %, Coswt + ¥ my, €08 (g~ W) + N W, Cos (Werami

Yhoens m = modulation depliiy

Triz indicates that an AM wave consist of the following componanis,
& carrier fraguency wilh ampltude Y,

i A lower side-freqguency £ - F e with amplitude e e

Jii £ Lipper side frequency £+ with amplitude Yame

22 TRANSMISSION OF AN AN WAVE
Tre microphons converds the pue audic fong inlo e MeREage signsd, which i3
mipoassed and ftered o make i oooupy he raguired bandwidth, The modulaling

signal 8 supermposad on the carmisy signal 10 feerm gt envelope, which is, then

ansmitter using an AW ransmiiey shrough a channst 1o the rRCSINET.

23 RADIO FREQUENCY STAGE

Yhe radio freguency stags of a Supehoterodyng radio receiver must perform e

foiiowing funclions-

1 it ust couple the aerial to the receiver in an efficient manner.

Z. 4 mugl suppress signals grounsd of near he image ang intermedizie
frequensy.

A1 frequencies i excess of about bz, it must provide gain.

4, i st operate linearly 10 avoid the production of cross mmodulation.

-7
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5. it should be selective enough o minimize the number of freguencies
appearing ab the npyt of the mixer thal could resull i inter modulation

products lying within the pass-band of the IF amplifier

Al frequencies above 2MHz the noise pickesd up by an aeral is igrger than tha noise
generated within the recebvay. An RF amplifier will amplify the aerisl noiss a3 well ag

ha signal and produce Hille, i any, improvement in the oulput signal o nome ratic.
A hugher frequencies the nolse picked up by the aerial falls and the constant lavet
recaiver nose becomes pmd&m%mmi th yse of HF gain will then improve the oulps

signsl to noiss ralio)

24  THE MIXER STAGE
The funchion of the mixer slags 18 1o convert the wanted signa! frequenay into the
mternediate freguency of the recelver. This process s cartied out by mixing the
signgl frequency with the culpt of the local oscillator and sslecting the resultant
diffgrence frequency.
The joval oscillalor must be capable of funing 1o any frequency in tha band o which
the receiver is wuned plus the mtermediate frequency Le Fo = Fa + Fifl The ability of
a receiver o remgin tuned o g particular feguency without defling depends upon
the fregquency siabifity of s local oscillator,  In an AM broadoast receiver the
demgnds made on the Oscillator in lerms of freguency siabilily are nofl stringent
noe the receiver is Wwined by air. High frequenny communication receivers need
greater frequency  siabilily mainly because e channel Bandwidth iz narow,
Hecepsr oparabing sl one or more fized frequencies can use g orysial oscillator,
frequency charges irvolving oryvstal swiltching, When g recelver is 1o be lumover a
pand of freguenciss an L-O Gscillator with sntomatic frequency control or

B




freguency synthasizer must be used.

25 INTERMEDIATE FREQUENCY AMPLIFIER

The purposs of the intermediate frequency {IF) amplifier in a Bupsrheterodyna radio
mmadeast recehvers utiize the impedancefrequency characieristic of single of
dounle tuned circuits 1o oblain the required selectivity, hit any TeCRIvers use
ceramic fiter, particularly w%m an integrated cirouit is used as the i apdifier.
Warrow band cormrunication recelvers must possass very good selectivity and very
nfien employ ong of more orystal Blers 1o abiain the necessary gaindreguency
PRBHNISE,

The main faciors 1o be considered when chousing the intermediate frequency for 2
Supsrheterodyne radio recelver arel -

8. The required IF band width

) interference Signal.
<. The requirsd IF gain and stability and
. The required adjacent channet sestectivity.

The interrmediate Tequency should not lie within the tuning rangs of receiver, so that
the radio requency stage (RF) can include an I trap o prevent F inlerference.
Mewever, in simplify the design and construction of the IF amplifier, the inlermediate

frequency should be as low as possible.




2.8 DETECTION

The dinde delector is universally used as the AM delecior. The major disadvantages
of the dicde detector are lack of gain, low sensitivity and poor selectivity. And these
are made up for in the IF amplifisr. The advaniage of using the diods delecior &
frelity and 1 is 3iso inexpensive, and simple 1o includs i the design of Automatic
gein cortrol {AGCY

A simple chicult commonty found in domestic AM receiver for demodulation of

B wave iz the envelope defector whose clroud diggram {8 shown below

1 A
P P i % BC T0D LARGE
,{ e S TBME
\ }’\? Ve f\
o S H LI TR & S 4 i~
PN |- RN AWAY BV LARSE
: A 1
MmN n
% @ 3 t
Fig 232 A» Envelops Detector Fig 7.2h  Heetifisr Wave

The dinde acls as a reciifier and the circull behaves as 2 half-wave mectifier with

capacitive fettering. As kng as the modulation depth i less than unily (ess than
1% modidation),  The envelope of a received AMDSE signal approximats the
messags signal Vim (). The fller capacitor €, rapidly charges up duwing the perind
the AM signal reaches i peaks, the capaciior dischamges hrough the load resisior,
. However, the discharging must netther be two slow 1o miss the next peak of the
AR4 signal nor ton rapid 1o deviale oo much from the envelope. Thersfore the tims
corstrant of the ey network is governed by the neguality.

< B <ty Where w s the message signal bandwidih,

The envelope detector operates better with large carrer smplilude resulting in no

—
Fonnt
ot




distortion, with small carvier amplitudes, however, distortion of the snvelops

anowrs since the diode oparales i the non-inesr region,

2.7 AUTOMATIO GAIN CONTROL

Thes finld strength of the wanted signal ot the aenial 3 not constant bul fuctuaies
widely because of charges iy propagation condiions, Automatic gain control (AGT)
i apphied (o radie receiver 1o mainiain the carrier level at the input of the defgcior 3t
3 omore o less constant valug even though the level al the aenal may very
constantly, AGC ensures thatl the audio oulpul of recelver varies only as a funcion
of e modulation of the carer and not with the camsr loved figell

The use of AGT alzo ensures that a large receiver gain oan be made avallable for
e raception of weak signals without ovedogding of the RF amplifier stages, with
consequent distortions by shrong signals. Further, 2 reasonable constant oulput
vl s obtained 22 the receiver & uned from one ststion o another,

The gutomalic gain control systems are sither of the simple o the delay type, fur
BOONCHTIC reasons the majority of brogdeas! recelvers use simphe AGC, In a sinpls
AGE gystem, the AGC voltage s devedoped immedialely g carrier voltage appears at
the outpul of the IF amplifisr. This means that the glan of the receiver is reduced
nelow € mgxdimum value when the wanied signal s weakl and the full recelver gain is
really wanted, This disadvantage of the simple AGC system can be over comed by
arranging, that the AGC wilage will nol be developed unill the carder wave is

detectsd




2.8 FILTERS

The o as usaed in communications system, B a fequency selective nebwork
deswned 1o operate on an inpul signal to produce g desired oulpul signal. That s, a
Gy pagses signal of certain freguencies and blocks signals of other frequendiss, the
transmitied or passed signals having a certain range or ranges of frequencies,
raferred to a3 the band pess and the suppressed signals of uther frequencies. The
supprassed bands being referred 10 a5 the atlenuation band or bands. The signals
mvay be g sontinuous time sntity that may be siated in Hme or freguency ferms. The
dhscrely Gme entities may alse bhe siated in Bme or equency tenms, |

Fiters are usually categones according o ther behaviow in the requency, domain

i oare speciied in ferms of thelr magoniluds o ransfer responsa. Fillers ae

classified as low pass, bigh pass, band pass, bassd on phase characleristics.

2.2 AUDIO FREQUERDCY STAGE (AUDIO AMP)
The function of the Audio-frequency stage of a radio receiver s io develop sufficient
audio frequency (ALY power o opsrate the loud spesker of other receiving

apparatys,

The AF. stage will include a volume control and sometimes treble and base controls.
Tha AF stags may alsg include 3 muting facility. A sansitive recetver will produce a
considerable outpul noise level whern there is no inpul signat because there witl then

B 0o automatio gam control vollage developed o lamit the gain of the receiver. The

noe unavoidably present at the input terminal of the receiver then receives
maximum amplificagtion. The noise oulput can be considerable annovance o the
spergtor of reoelver and 10 reduce or efiminats this snnovance a sguslch cireult is
fittied, which disconnects or sevyely attenuates, the gain of the AF . amplifier

12




whenever there & no input signal pragent.

2.1 SELECTIVITY AND SENBITIVITY

divity fs defined in radio recetver as the ability of a radio reosiver 1o select the

o

agnal of g reguired radio stelion and giect the signals of unwaniad adisosnt
stationg, This iz an important parameter in visw of the great number of radio stalions
opergiing on of ahmost on the same frequencies, the higher the seleciivity the lowar
the irerferance from the adjgcent slation.

Sersitivity of a radio receiver is s ability 1o pick up and reproduce weak signals and
i odetermingd by the value of high freguency vollage for normal oudput power. The
bower the necessary input voltage for normal operation, the higher the sensilivity,
For modern radio receiver's sensitivily values range from several miorowslis o
several mullivells,  Higher Sensitivity can be assured achisved by increase the
wimber of amplification stages which should however, be limited In order not o

incresne noiss and distorlion.

231 INTERFERENCE

by rrstter how complex or simple the design of a Superhsterodyns radio moeelver is
s usually open o inferference from unwanted signals.  Zome of the cominon
wierferance sourses includs: -

image channel interfersnce: Mo matter what frequency a Superhetercdyne repeive
s tuned o, thers is glways another frequency that will also produce the intermediste
frequency. The other frequency (s known a8 the imags frequency. The image signad
has & freguency, Fm, such thal the difference between i and the local oscillet
frequency s egual {0 the inlermediale freguency Fe

13




he image signal is thus separated from the wanlad signal by twice the infermediale
frecuency. The image signal must be pravented from reaching the mixer o it will
produce an inferference signal which, sinee # s al the interfersnce freguency, cannot
ber fillgred by the ssdectively of the ii" amplifier.  The RF stage most molude o
resunant oireult with sufficient selectivity to refit this srage signal when wuned 1o the
wanied signgl frequency.

Arother ype of interferencs i the infermediste breall, through this ocow if & signal
at the intermediate frequenty is picked through, an serial close 1o g river, It wall
interions with the wanied signal. Such g signa! must therefore De suppressed at the
FEF siage by an iF ap,

Arwther form is the co-channe! interference, the Superhelerodyne recaiver is
axposed 10 2 number of other sources e}é‘ interference, oo-channe! interference

s dus to another signal at the same frequency, and cannot be eliminaled by

the receiver itself,  When # ocourg, # s the resull of unusual propagsation

conditions making i possible for ransmission from a distance siation o be

pickad up by the aerial. This form of interference can be reducsd by operating

ihe RF stage as insarly as possible,

Cross-rodulation s another form of interference and is the ransfer of the amplitude

radiiation of an unwanted carrier inte the wanted carier and & always the rasult of

non-lnearity in the characteristico of the FR amplifier or of the mixar. i the amplilude
of the input signal s small, cross modulation will cocur. The unwanted signal may be

wel culside the band pass of the I amplifier once oross modulation has ocourred.

Lross modulation is only present as long as the unwanted carisy producing

14




eifont exist ot the asvial. And # can be sirimized by linear operation of the iF shage
and by increasing the selectivity of e BF stage, o reduce the number of targs

d signal entering the recelver.

242 NOIBE

rome s any unwanted o undesired signal interfering with the reception and

processing of the desied signal. can be classified Dl brogd calegonies,
epending on g source.  Internal | Mpse is created by any of the passive or active

devices found in the receiver while Exiernst Moise, on the other hand orginales

muiside the reosiver e.g. exita-terrestrial bodies, Atmosphernc nolse elc, Fillers ae

Laed to reduce or eliminals the affect of noine in e recaivers,

-t
[y




CHAPTER THREE

3.0 DESIGH AND CONSTRUCTION

he design of the supsrhetrodyne radio receiver irvoives the determinalion of value
of the components that make up of the varous siages of the rensiver, In the design,
Varises

the: approsimation of the caloulated value is however insvitable, hence approximation
of

es have been usad whers necessary instead of caloulated values,

fhe superhetrodyne principle calls for b district arnpiification and filtering sections
prioy to demodulabion, as s

foraers in fig 304

v *

g g
% I

k]

*

3 f;

Wi/

Vi s

<

jt

Bhivar

A - ® PP S
N /{f/ﬂ Semvdaton

i 31

.sziz sy * ?

3.1 SHOWS THE VARIOUS AMPLIFICATION & FILTERING STAGES

neoming signat X 1) is selected and amplified by the RF Section wunsd o the

ad carier frequency Fo -~ This amplifier hes o relalively proad bandeadth Ber

mat padially passes adipoent-channel signals slong with Xofty, Mext a frequency

MY
corverter comprizad of a mixer and local oscillster tansiate the BE oulput inko an
intermediate frequency (Fy) band at Fe < Fo

The adiustable Lo frequaney tracks
with the RF wning such thatl Fo = FO+ by

15




Figg =Fg~Few

g iF input section with bandwidih B > BT ramoves the adigoent - chanrel signgls.
This soction is a fixed bard pass ampiifier salled the IF sirip, which provides most of
the gain. Finally the IF output goes o the demodulator for message racovery and
nase band smplification. To caloulste the intermediate froquanny (Fel assuming we
nave & radic eguency of 2MH, and local oscillstor frequency fahiich i nommally

migher than the radio frequency) to be 2 4550y, The intermediate frequancy

P = Fio - Fae
e o= 2 455MH, - 2MH;
Fp = 458KHZ

Fie is nonmally 455KHZ for AM broadoasting rRCeers.

31 RECEIVING AERIAL

An antenna or asrial converls electromagnatic waves inte high-frequency curent. it

couples the sisciromagnetic wave om the atmosphas to the input of the recsiver

3.2  TUNING CIRCUIY

it’_b-:xncx'ﬂ B Y AN 5 g

Fligs 3.2

FiGz 3.2 TUNING CIRCUIT




The RF signals picked by the receiving antenna aie fad to the wuned input cirouit of
the receiver. Ancther signal Fio that is generated from the Looal Osciliator is gany
wned to select the required radio station and reject the urwanied ones. The ganging
sapacitors designated by the dolled lines have capacitance rangs BO- 350PF,

3.3 THE IF FILTERING CIRCUIT.

45ERHE .
@ {XT8LY s

1A
O
éié
: ' A

L : ﬁ/@
SRHME _ Fig 3.3
Iniestssadiate Fouauenty
Tramvsforsnay

Fiyg. 3.3 The IF filtering Clrouil.

The IF filtering ciroult comprise of a tank cireult, an 455KH, intermediale fraquency
warstormer and 455KH; IF wystal, The lank circuit consist of the following

cormeciad as shown above

{} Capacior D4 = G.004NE

Gy Inductor L3 = 2.3MH, 20 turns,

iy iewductor J2 = 2.2mH,

The tank cirouit provides necessary selectivity and filter out unwarded signal. The
sransformer used was construnied locally by winding a ol of 33 tums on 4 ferrite
red. Bt increass the signal powsr of the selecled i signal high enough for
modulation. The 465KZ IF Crystal was used to ensure that the IF frequency is fooad
ot maximum stability selectivity and sensilivity.
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3.4 MIXERDETECTOR CIRCWUT

Foe Biggnet

i
45
EL 3 natuases
4%
L e T e
4
49

# § b,

i ¥ jpErer
Bign#l
Tut

3
W WY N e

o
Takifd

Fig. 3.4 Shows the ping configuration of the mixer (TAB184) IC

The amplified RE Signal is coupled {o the input of the mixer. The mixsy beals
together two frequency signals. The first input 1o the mixer & ihe ampliied Fue
hrough pin 1 and pin 18 while the otber input i3 from g local oscillaby signal of
freguency Fuo through pin 12 of the TAB184 10 as shown above. The intermediaie
fregquency (Fy) is developed gl the oulput of the mber as indinated In Fig. Above,
from the pin configuration above, Pin 2, 3 and § give the oulput of the frequency
converter, The amplified IF signal s fad into Pin 7 of the 10 for demodulation. The
function of the demodulator is 1o separate the modulating {message) signal from the

i signal. Thal is it converls an IF signal inle a audo frequency AF signal by

removing the carrigr content of the amplified IF signal.

3.5  AUDIO FREQUENCY AMPLIFIER (AF AMPLIFIER)

The AF signst developed al the outpud of the detactor is nesd amplified in the audio
foguenoy ampdifier.  This will Increass the signal power and gain of the AF signal
bafore i is finafly fed io the speaker. The AF smplifier finally boosts the low
frequency signat 1o g levet high encugh o drive the loud speaker. in this design

19




(RI3RG 1D is used as an audin amplifier. The LM3B6 is 3 powey amplifier designed
for use in fow voltage consumer applivstions, The gain is ncrzase by the connaction
of a capaciior between ping 1 and 8. The connections sre shown i the ciroult

diagram below.

‘67-/:594_
s S
s, B ”' + e vame S
B, H H HE
MA’"‘"« AT AN {‘z.i "'e .z {r“*wi ...... % it
. e, 5 H § L4 1B HE)
groeed fenenedn §opiBBE A o
el
i oy g
= el i by Lm386
nnemmmananes o FEEOREE BRI
grreoronssossadt
e Pt o
- "! 8y
£1g 103 e iz’ Pzl iz] 4]
Leviesrssnncssnn i
..................... W% o

Fig. 3.5(a) & (b} iMlustrate the basic diagram of the LM3I88 I and how it was

ponnecisd respectively.
3.6 SPEAKER:

The amplified AF signal is fed o the loud speaker, which is g transducer. i oonveris

iow-frequency alternating currend snergy into sound wave energy {sooustc waves).

Thi loud speaker used in this design smploys a moving colt {Electrodynamic unil
composed of the following partsl a cong, & front suspension, alloy mounting voice

coif and a permanent magnel

B
e




3.7 POWER SUPPLY UNIT

‘Mg-v-v.
s s r:,;{rzt?;;ﬂcr g:%'f(“""
/ e e
ULyl w0
iy L3 e . < | Eme P Addd, 7N
YooBhE ka2 ‘?‘"' —yey Ty ()
% j ’ wqemkg&’ ?3( i - 5 ;,
_______ IR i / R P AL
H LGty
L ded ' ‘i V ....g,.».
S B Vpom: Tawsiormer g . * prtes
Fip. 3.8 Regulated Power Supply

Powar Supply Unit s an sleclricel ciroult that supplies the device with electrical

anergy. it can either be a batlery or a rectified a.c a8 used in this proget.

The Power Supply Unit consist of the main sows, the 12¥ transformer, 8 bridys
rectifier ciroult o regulator cireult, & smoothing circult for power regulation and an
indination system consisting of 2 light emiting dicde 10 indicate when on, The man
souroe supphies the a.c. signal, which iz then converted o d.o signat which s used

operate the construcied project.

&, step-down ansfonmer was used 1o slep down the voltage from about 220V 10 8Y)
The transionmer vollage was chosen to be 12V (secondary} because gvea Y

peak = 12V, Vims = 122 =8V

And o fuss (1 AMP) was instaliad on the primary side of the fransformer {0 profect
against excessive current from the maln sourse, which can damage the transformer
and possibly the entire cirouit connacted. The input ard output of the fransformer

may be considersd.
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Py o= P out

LY, = b2 V2
Volrmasy = 280y, Ve inms ) = By

Thus at Wl load, 8 ocwrent of 41mA flows in the primary of the ransformer. To
calculate the fuse ratin ;

-

Fuse rating = | x sllowance for current fuses » 2 {heating effect) x 2 {(nut to aliow

.

use 1o blow under abnomnal full oad)

4‘,-*,45‘-% xf*’ dxd o= UETmA,

Therefore a fuse of current rating 14 was used.

An shown above a bridge (Tull wave) rectifler was used o convert an a.c. signal o a
pulzaling d.o signal. During the positive halboysle of the input a.g, signal, dicdes 1
and D3 conduct while dicdes D2 and D4 are mversed biased, While during the

agative hatboyole, diodes 132 and U4 conduct white D1 and D3 are reverse-biased,

The amoothing ciroult i3 a Gler nebwork that reduces the dpples caused by the
puization of the rectified signal. Andd the LED & used to indicats whether the ciroui

is open o closed




38 CIRCUIT DIAGRAM

SHORT WAVE RECEIVER
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CHAPTER FOUR

4.8 CIRCUT CONSTRUCTION

The circult construction staded wilh melric layout of components on papsr, which
was checked and oross checked before ranstering 1o the bread board acowrding to
the melric plan. From the breadboard the componenis were fransferred inte Vero
board and sl necessary inlgroonneciion Hnes were run. This was also oross-

checked before final soldering.

During the soldering process, exltra care was taken not o over heat the components,
because i could led o loss of raling or iotal damaged 1o some of the components.
They fools and eguipment used during the construstion include: Bread board, Vero
board, soldering fron, soldering stand, solder, sponge, lead digital multimeter and the

varias components usad,

Careful planning of the ciroult wiring, minfmized srrorg and made roubleshooling
gasigr. The Vero board was soratched o provide a clear swigos {or good soldering
and continuily on the Vero board necessary, The 8-pins 1C socket thal holds
the LM 386 ardd the pins of TAXE164 were carefully mounied and soldered, breaking

the coniinuity of the Vero beard when neosssary 1o connedt ather components.

The RF coll was constructed by carefully winding a very tinning wirg round a ferrile
rodd while the ganged capaciion was mounted on the Vero board by drilling holes that
cormect the three legs of the gang, Capacitor and the nub for funing.  Also 3 hole
was dritt in the casing to fix the asnal
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4.1 TESTINGRESULTYS

Each complsted stage was lested and the wavelonm ebserved using an oaciloscope

ared the results oblained are;

At the input of the IF stage a distorted envelope ke composite signal was observed.

A3 shown in Fig. 4.18

A the oulput of the I stage {Le. before the defection) 3 fing envelope signal was

ehserved as shown in Fig. 4.1b

Al the outpul of the detecior diode, a reclified negative envelop have form was

ohssrved. As shown i Fig. 4.1¢

At the delector slags oulput and AF oulput is dislorted sinusoidal signal was

oheerved, hance the inherent noiss in the recsiver oulpul 88 shown in Fig.dic

e
o

e

{Wg;gg; =
P
il

SRR

Fig 443 Inputinibe ¥ Stags
Fig 4.1 outpad of the | F Btage

¥ity
P Wity

Fig .44 Sdter the Delpnior Stage and Filtering

Fig $.1.¢ {uiput of the Belinclor Stage

Fod
W




Also, ot the end of the conslruction, the project was tesied and # recsives varinus
gtationg with minimal noise and high selectivity. The sensitivity was also high with a

o tsveld of distortion and the oulput power mglched the input of the loudspeaker,

4.2 DISCUSSION OF RESULTS

From the results oblained, # can be deduced that the guality of mg}mdmﬁm ot the
recgiver iz delermined maindy by the level of distorfion infroduced by 2 radio receiver,
And from the graph oblgined, the envelope signal observed gt the oulput of the F
shage was becauss only he inbymediale freguency (1) (4858KH,) was allowsd {o
pass. 1 he distorted sinusoidal wavelorm observed at the outpul of the detecior
stage was due o nolse and distortion was kept minimal by increasing the frequency-
bangd pass of the receiver and deluning the resonant clreuit from the carrer
frequency.  The sysiem performed fanly 1o expecistion through with soms

associaled level of distortion i the oulput,

4.3 PRECAUTIONS TAKEN DURING THE CONSTRUCTION

The precavtions taken during the construction are as follows: -

i The breadboard was exensively used for the test consbruction,

i, The Vero board was carefully chacked and tested for continuity,

i, Care must be taken during soldering of the components 1o avoid over heating,

i, Oiff-farget soldier splashes wers carglully removed o gvoid  shorboircuiting,

>

' Fe-checks werg made mors offen (o asceriain the right position of component
syl panper wires,

W, The power supply unit has norally put off from the ciroult when mounting o
remnoving cormponent during the st constructon and finsd construction,
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Wit

4.4

fi.

4.5

The polarities of capaciiors {elecirobviic) and the configuration of distrels
components such as transition were ensured with mullimeter before, they

wers finally soldered on the Voo board,

AREA OF FURTHER IMPROVEMENTS

The AM Osdcillstor could be incmeased 1o two, thyee or morg o demarcals the
ranges and improve Wning.

Wore than two I stages can be cascaded logether, this will effect increase
thiz systeny's sensithily,

The powsr supply system could be made more stable wilh the provision of

siable power supply from NEPA

CABING

The casing of the syslem was based on the size of the fabricated componenis. The

dasion was made {0 accommodale the speaker, length of fabricated components

power supply undt and aeal,




CHAPTER FIVE

50 CONCLUSION AND RECOMMENDATION

54 CONCLUSION

The design and construction of a short wave {SW) Bupsr heterodyne radio reoahet
was sucesssiul. 1t gave me an insight into gquits @ nurmber of practicsl conoepls in
Clentronins and Telecommunication Enginesting. i enhanced my skills in handling

electronic tocls and somponents.

The design and construction was not without some problems as | spant a ot of tme
trying to adiust and re-adiust before | finally got 2 satisfaciory gain,  During he
construchion anoiher problem encountersd Was the wacking of bolh the local
cacillator and the radic frequency. Actually it was very difficult 1o keep the RF and
ncat ceciflstor funing exaclly in step. Also afer the design anothey problem
encourteres was how o get he components, although they are not expensive, st

sorne components were not readily svailable and had 1o be substiiuted for.

The constructed short wave (B3W) receiver was able o select radic stalions
requency band) out of the DUMErOUs modulated carders reaching the receiving
antsnna and convert IF into an AF Signal. Diefinitely 3 shorh wave reneiver would be
of great use o engineers, reporigrs, prassmen, motorists, shudents, aders,
tahorers, studenis elo for receiving messages, information or signals from vanous

stations fransmitting within the short wave {SW) frequency band,

B
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52 RECOMMENDATION

At she snd of the construction the following recommendations were made:

A tatlery can complimernd the power supply unit. This will give the receiver

the chance o use the batlery incase of power failure.

i Terminale of components and connecting lsads used during the construction
must be very shoit o avoid infroduction of additional capacifance anid
inductance o the circuit

i # push-pull powsr amplifier can be connedled o the dé,zipat of the audio
ammplifier G used for @ higher oulpul power,

iy Any student taking this type of project should have 3 good back ground in
slecronics communication, as this will help alot

¥, And also i is very important fur the department to provide necessary

sauipment for the clestricad lab, to enhanced and aid students while carying

out this project and other practical,
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CHAPTER TWO
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CHAPTER THRER
3.0 DESIGN

A1 DESIG

SCHEDULE

in the course of des ffied and
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tended to function wers defingd
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H
i

gotten from the sehool s handbond

a. Pictures of The Schonl

oi's pictures wore taken and wperly
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ing the seansed pictures in JPEG
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s usie fles were downloaded from the internet and
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33 BEQUENCE OF DERIGH :

The computer alded tour gude

~ . cerdos by PRI SV JRN S SR SUNE SUDRUVE St JUNU S SN AR,
Phey load dp separately and are Bnked o each other, Hence, the forms are
RS TE N 5 ..,i,.,;,‘,,
FODHRIEIOLE O0OW,

Fhe spliush soreon represents form |

i Fhe splash soroon egually eprosonis (B

iti. Form 3os the home

v, Fonmn 4 s the tour guide

3
<

Form 5 1w the navigational

Vi,

Thus, the programmme waorks in the {sllowing up form 1

s soreen and alter a while it off loads, Bandom

ioads un sutomatio 4%5*,/ Q1

H

timing brings about this, which s synchronism with the media plaver that

4

faunches the MP3 files

atically leads up onto the screen and

gy thne, which

TSN
SOTCONS WK

srfroduntory pages weico

2 ooflinads form 3 loads

me g user has the choee of
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CHAPTER FOUR
4.4 TESTING OF THE PROGRAMME
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