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ABETRACT

The project as the ttle indicates is 3 design and construdtion of 3 short wave
Superheterodyne radio receiver,

The prowect report starts by isking a generst view of ithe nporence of
Communication, the place of radic receivers and the Superheteradyns shirt wave
receier.

Later i was Ioflowed by a precise siudy of the warious stages of the

Superheterodyne reosiver and the design process,

The report went on with the design and construction procssses of the raceiver,
showing the design caloulations. In the design anslysis, the ooy was made as
stmple as possibde to aid readability and understanding of the various stagss of the
aysterm, H also shows the resulf oblained the problem encountered, conclusion and

recommendation.
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CHAPTER ONE

1.0 INTRODUCTION

A short wave receiver s an Amplitude Modulation (AM) recaiver, with a fraquency

range, of ghout ZMHY o 30MHZ The lschnology of the short wave raoeiver is

based on the Superheterodyne fechnigue, whose poncipls of operation invelvas two
vary closs radio freqguency signals, which are mixked together to produce & fixed, and

strengthened lowsy frequency called the Intermediate Fregueanoy (IF)

The Superheterodyne technique operates with msximum siabilily, selechvity, and

sensitivity.

The base blook disgram of a short wave Superhsteredyne radio receiver & shown in

figure 1.0
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FIGURE 1.0 BLOCK DIAGRAM OF & SHORT WAVE RECEWER (BUPERMETERDDYHE)




The space containg a ol of radio radiation with numerous freguencies and sach
nduces sleclric current in a free anterng. Therefore the tumed radio frequenay
armphifier seledts and amplifies the required frequency band signals from the various

signals infercepted by the antenns.

The amplified RF signal is then coupled to the mixer slage, which beats fogether the
o frequency signals. Firstly the amplified BF Signal of freguency Fae, while the
other i from 3 Local Oscillador Signat of Fequency Fuo. The output of the mixer is

the sum and difference signals of frequencies Fio + Fee.

e

The IF amphfier seleds the differsnce frequency signal Py, which is also known as
the intermediate fregusncy is normally 458KHE for Al broasdeasting recelvers. The
intsrmedigle reguency amplifisr is o twmed ype and allows ondy the intermediale
frequency signal 1o go through while i rejects others. The smplifier also strangthens

]

the frequency and passss i o the detector,

The AM Signal s detected using an envelops detecior which dempdulpies the
moduigted freguency Le. the audio Signal which is used o modulate the carmer wave
w the amplitude modulstion ransmilied s then exiracied from the wave ang the

radio freguency is filterad oul

The AF amplifier amplifies the AF Signsl and sends o 1o the Bpesker The
Superheterodyne recelver is also refered o 35 2 “double-delection receiver with the

ey 3% the first detector and the envelops defector as the saoond,
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1.1 LITERATURE REVIEW

The development of radio communication started with the discovery of the radio
wave (the eleclromagnstic waves). The existence of radio wave was predicted long
pefore they were actually discovered. James Clark Maswsll made the pradiction in
1884, The grest English Mathematical Physicist I 1885 5 German Physicist
Henrys Herly (18571-1884) domesticaled that the wave sctually does exist and they

traved through space,

An English Physicist Emest Huther Ford (18711937} sunceaded in sending signal 36
mite.  Another basic principhe of tuning, but the most successful of sl the radio
pionger was G Markcond (18741837} an Halian, who went o England o wirk and he

is the father of radin Communicstion

i 1804 the first Vacuum lube was mads by Jobn Ambross Fleming (18881842}, an
Enghish Blectrics! Engineer. This twbe was a diode, that is, # has two electiical parts.
iy 1908, sn Americsn inventor Les De Forest (183718981 added a third part o
Fleming Vacuum be. This new Vacuum ube was called 2 Tricde or Audio, 1 was

much Hke the Vacuum tube used today,

The first radio brosd cast was heard on Christrmas Eve 1808 Hadio opsyation on

ship at ses suddenly playing them came the world, "I you have heand this

programme witte 1o R A Fessanden at Brant Rock,




The modern Commurnication system is shown in gl i
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Fig 1.1 8lock Disgram of 2 modern commuonication system

The input transducer. the input message which may be anslogue or digital, most

he comverted from Hg original form Inte an slectrical signst 0 enable # 10 be
processed by the necessary eledricalfelectronic eguipmeant,

The transmitier: The ransmitier couples the message o the channel. it is 2t the

ransmitter that, if necessgry @ carmier wave s modulated by the message signal.
Wodulation mesns modification of one of the perameters (mplilude, frequency or
phased of the camier wave, ususlly of much higher fequency than thet of the
massage signal. The parameter 10 be modified o modulsled vares from one
sysiem o anothey, depending on the system reguirements,

Channel: This is the medium through which the fransmitted signal gels o the
rpcebesr. B omay have many different forms, ranging Fom the ground, through
underground or overhead osbles, 1o shy and space, thergfons, the fransmifter can be
either hard or non-wire {wirgless 0 the receiver). A common charagctenistic of all
channel is that the Signal passing through tem undergoes denigration which may
resull i naase of interfersnce, fading, mudtiple fransmission path, fhering ele,
Receiver, Basically, the receiver i g Comsnunisstion system exiiscls and
processes the desired Signal from the various signal received at the Channed oulput
The procgssing function includes conversion of the sslected signal 1o & fonm suitable
for the oulput ransducer. This includes detechon or demodudation, and ampiification
{of voltags andfor power) i the recetved signal lsvel & low,
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it may also be necsssary o desired 10 delay the received signal. A good receiver
should be able 1o seledt “well” the desired signgl and rejest "well” any urwanted
gigral,

Syt transducer: This is an element or device that convets the electrics! ouliug

sigrat of the receiver inlo the form desired by the user. For example 3 loud speaker
converts electrical signa! 1o sound waves Tor the user 10 hear. Among other Common
ransducers are Cathoderay-tubes{URT), Tele typewriters, meters {analogue or
digital) and oscilloscopes.

1.2 THE AIMSE AND OBJECTIVES

The sim and objectives of thin project i to design and construet 2 shord wave

supsrheteradyne radio receiver of frequency range from about 2MHE 1o 22MHZ




CHAPTER TWO
2.8 THEORY

21 CONSTRUCTION OF AN A M WAVE:

Amplitude modulation coours i the ampblude of the camer is varied with the
modulating signal.  Using the modulating and the unmodulsted carrier waves as
shown in Fig. 2.8 snd Fig. 210 respedtively, the A M vwave represented by Fig.
2.4y s obigined by "Superimposing” the modulating signal on the carier. Hence,
the modulating signal fooms an “envelop” 1o the & M wave provided the modulation
depth is less than unity. i should be noted that the reguency of the AM wave is the
same as that of the unmodulated carmier (e, Foy i is only the carer instantansous

that varies with the vanation of the modulating signal
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The frequency Speclrum of an AM wave s given by Vae (B

i

Yo (e Cosignll Cosgd.

W Coswt + iV 00% wl Dos wt

i

i

Yo Cosmt + Vo oV, cos (W — wind + Yem Y, Cos (Wotw it
Yéhers = mndulstion depth.

This indicates that an Al wave consist of the following components,

i L carrier freguency with ampliiude ¥,
i, A dower side-frequancy Fo-Fy with amplifude Y, and

1 An Upper side frequency Forl, with amplituds Ymy,

Z.2 TRANSMISSION OF AN AM WAVE

The microphons converts the pure audio one into the message signal, which is
processed and Biered o make i ocoupy the requived bandwidih, The modulating
signal & supsrimposed on the carrier signal (o form an envelope, which is, then

transritier using an AM transmitier through o channel 1o the receiver

2.3 RADIO FREQUENCY 8TAGE
The radio frequency siage of 8 Supehelerndyne radin receiver must perform the

following functions:-

1. #omust couple the aerial 1o the receiver in an efficient manner

2z st suppress signals sround or negr the image and intermediste
frequenay.

3. At frequencies in excess of showt Smblz, 1 rmust provide gain

4, it st operate Hnearly 1o avoid the producton of oross modulation.

s
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5. it should be selective enough 1o minimize the number of frequencies
appsanng ab he input of the mixer that could resull in inler modulstion

products lving within the pass-band of the IF amplifier

At freguencies above 3MHz the noise picked up by an asrigl is targer than the noise
generaled within the receiver. An BF amplifier will amplify the serial noise ag well as
the signal and produce Hitle, f any, improverment in the oulput signal 1o noise ratio.
At higher freguencies the nuise picked up by the aernsl falls and the constant jevel
receiver noiss becomes predominant, the uss of BF gamn will then improve the output

signal 1o noise ratio.

24 THE MIXER STAGE

The function of the mixer stage i 10 convert the wanted signe! freguency info the
intermediate freguency of the receiver. This process g carmisd out by mining the
sigrngl frequency with the oulput of the local osciliator and sslecting the resultant
differencs frequency.

The iocal oscillstor must be capable of tuning o any frequency in the band 1o which
the receber is fwnad plus the infermediale frequency e Fo = Fe + Fif The abilily of
a receiver 1o remain Wwned (o g particulsr freguency without drifting depends upon
the fregusncy sisbifity of g local oscillator.  iIn an AWM Drogdoast recelvey the
demands mads on the Oscillstor in temms of freguency stability ars not stringent
since the receiver s tuned by alr. High feguency commmunication receivers need
grester frequency siabllity mainly because the channe! Bandwidih s narmow
Raeceiver pperating at ong o more fxed frequencies can use a orystal oscilator,
frequency charges involving orystal switching, When a receiver is (o be lumover a
band of frequencies an L-0 Oscillator with sutomatic frequency sontrot or a

4




frequency synthesizer must be used

2.5 INTERMEDIATE FREQUENCY AMIPLIFIER

The purpose of the infermediste frequency (F ) amplifier in 2 Superhelerodyne radio
recaiver 15 1o provide most of the gain and the selechivity of the mcelver. Most
broadoast recetvers ullize the impedanceffrequency charcteristic of single or
double tuned circulls o oblain the reguired selechivity, bul many recelvers use
cerarmin fitler, particularly when an integrated ciroult i3 used as the IF gmplifier,
Marrow band compnunication receivers must possess very good selechivity and very
often smploy ong or more orysial Bilers o oblain the necsssary gainffrequency
FESDINBE,

The main fgoiors {0 be considered when choosing the intermediate frequency for a

Superheterodyne radio receiver arng; -

&, The required I band width

&, interference Signal.

. The required IF gain and stability and

. The required adiaeent channe! selectivity.

The intermediste Faguency should not e within the luning range of receiver, 50 that
e radio fregusnoy stage (RF)Y can include an W trap o prevent IF interference.
Howsver, o simplify the design and construcion of the IF ampliifier, the intermediate

frequency should be as low as possible.

«§




2.6 DETECTION

The dicde detector is universally used as the AM detector. The major disadvaniages
of the dicds detectr are laok of galn, low sensitivity and poor selectivily, And these
are made up for in the IF amplifier. The advantage of using the diode detactor is
fidelity and iz also inexpensive, and simple to inchude in the design of Automatic
gatn confrot (ARG

A gimphs circuft commonty found in domestic AWM receiver for demodudation of

AMDSE wave i3 the envelope delechy whose cliroult diagram s shown below

g LN
L e # RE TG LERGE
! e ry
A ﬁ“‘” e ﬁ‘; A
RS2 'W”?: % N A e & i 3 o 1 et
e [J8 IRRv IR A e
IRIRIRIRIRIE
MIMIBININInIn
# L “ Tt
Fig 2.3z & Envelops Detector Filg 2,28 Hectitier YWave

The diode acts as a rectifier and the ciroull behaves ag # halbwave rectifier with
capacitive fellering.  As long as the modulation depth is lsss than unity {less than
100% modulation). The envelope of 2 received AMDSE signal approximaie the
message signal Wm {1 The fitter capaciior C, rapidly charges up duning the period
the AM signal reaches ¥ peaks, the capaciior discharges through the load resistor
R, However, the discharging must neither be two slow 1o miss the next peak of the
AR signal nor oo rapd 1o devigte oo much from the envelope. Therelore the tme
corstraing of the Blter networl s governed by the ineguality.

o <= RO w2 Yy, Where w ts the message signal bandwidih,

The envelope delector operates hetter with large carner amplitude resulling in noe

1




distortion, with small carrer amplitudes, however, distortion of the envelope

aociirg since the dicde operates in the nondinear reglon,

27 AUTOMATIC GAIN CONTROL

The field strength of the wanted signal gt the aerial is not constant bul Buctusles
widely because of charges in propggation condiions.  Automalio gain control (AGL)
is appiied o radio recsiver 1o mainlain the carrier tevel at the input of the detedtor 2t
a2 omore or less constant value even though ithe level &t the aers! may very
constantly. AGU ensures that the audio oulput of receiver varies only as a funcion
of the modulation of the carner and not wath the carmer lpvel fsell

The use of AGC glso ensures that a large receiver gain can be made available for
the recsption of weak signals without overloading of the RE amplifier slages, with
comsequent distortions by shrong signals.  Further, 2 reasonasble congtant outiug
tevel is obiained as the recsiver i luned from one stalion 1o anather,

The sutomatic gain control systems are either of the sanple or the delay type, for
eoonomic reasons the majority of broadoast receivers use simple AGC. In a simple
AGU system, the AGE vollage is developed immediately 3 carier vollage appears ol
the output of the IF amplifier. This means that the gian of the recsiver is reduced
pelow i masimum valug when the wanied signal is weak and the full recsiver gainis
reatly wanted, Thizs dsadvantage of the simple AGO systern can be over comed by
grranging, that the AGD voliage will not be developed untll the camier wave i3

deteciad,




28 FILTERS

The term as used in communications system, is a3 frequensy selective network
designed (o operate on an miput signal o produce a desired oulput signal. That is, 2
filter passes signal of certain frequencies and tlocks signals of othey frequencies, the
ansmitied or passed signals having a cerlain range or ranges of freguencies,
referred {0 a3 the band pass and the supprassed signals of other frequencies. The
suppressed bands being referred 10 as the allenuation bangd or bands, The signals
may be a continuous me entity that may be staled in e or frequency terms. The
discrets time entities may also be sialed i tme or frequency terms.

Filters are usually categories according o theilr behaviowr in the frequency, dormain
and are specified in terms of thelr magnitude o bransfer response.  Fillers ame

classified gs low pass, high pass, band pass, based on phase characleristios.

2.8 ALDIO FREQUEKCY STAGE {(AUDIO AMP)
The function of the Audio-frequency stage of a radio reoaber is 1o develop sufficient
audio frequency (AF) power o operale the loud spesker or other receiving

apparalus.

The AF. stage will inchade a volume control and sometimes reble and bass conbrols.
The AF stage may also inciuds a muling focility. A sensithve receiver will produce &
considerable oulpul noise level when there is no inpu signal becauss there will then
be no auiomatic gain control voltage developed o limit the gain of the recehey. The
nolss unavoidably present al the mpul termingl of the receiver then rsceives
mgimum amplification.  The noise oulput can be considerable annovance o the
operator of receiver and o reduce or eliminate this annoyvanoe 3 squelch oiroult is
fittted, which disconnects o severely atienustes, the gain of the AT, amplifier

12




whenevey there s no input 2ignst present,

240 SELECTIVITY AND SENSITIVITY

Selectivity & defined in radio recelver as the ability of a radio receiver 1o select the
signat of a required radio ststion and ngea the signals of unwanded adizcent
stations. This is an important parameter in view of the grest number of radio siations
opgrating on or ghimost on the same frequencies, the higher the selechivity the lower
the interfersnce from the adiacend station.

Sersithvily of & radio receiver s i3 ability 1o pick up and reproduce weal signals and
5 defermined by the valug of high frequency vollags for normal oulpul power. The
fower the necessary nput vollage for normal operation, the higher the sensilivily,
For modern radio receivers sensibivily values range from ssveral micnwolls o
several multivolts.  Higher Sensitivity can De assured achisved by inwreasss the
number of armplification stages which shoudd however, be bmiled in order not o

inoreass noiss and distortion,

241 INTERFERENCE

Mo mmatier how complex o simple the desgn of g Supsrheterodyne radio receby is,
it s usually open fo interference from unwanied signalz. Bome of the common
interference sources include: -

bnage channet inferference: No matter what frequency g Superheterndyne receiver
is funed to, there 13 ahvays another frequency that will glso producs the intermadiale
freguency. The other frequency is known as the imags Tequency. The imags signal
has 3 frequenty, Frn, such that the difference between i and the looal osciliator,
frequency & equal 1o the intermediate freguaney e

13




The imgge signat is thus separated from the wanted signsl by twite the infermadiate
freguency. The imags signal must be prevented from reaching the miver or # will
produce an interfergnce signal which, sinoe itis al the interfersnce frequency, cannot
be fitered by the ssleclively of the IF amplifier. The RBF siage most include a
resonant circull with sulficient ssdectivily to refil this image signal when tuned to the
arted signat freguenay,

Another tvpe of inferference i3 the intermediate break, through this occuwr i a signel
at the intermediate frequency is picked through, an aensl dose 0 8 river, it will
werfere with the wanted signal. Such 2 signal must therefore be suppressed at the
RF stgge by an ik rap.

Ancther form is the co-channe! interference, the Supsrhelerodyne recelver is
axposed o a number of other sowrces of interderence, co-channe! inferference
is dus o another signal at the same frequency, and cennot be eliminalad by
the recelver itself. When it ogcurs, i is the resull of unusual propagation
sonditions making # possible for transmission from a distance siation 10 be
picked up by the aerial. This form of interference can be reduced by operating

the RF stage gs lingarly as possible,

Cross-roodulation g another form of interference and s the franster of the armplituds
rcduiation of an unwanted carrier intoe the wanded carrier and is shways the result of
non-ingarity in the characteristic of the FR amplifier or of the mixer. i the amplitude
of the input signal is small, ross modutation will ocour. The unwanied signal may be

well outside the band pass of the IF smplifier once cross modulation has oocurred,

Cross modulation s only present as long as the urwanied carder producing

14




effact exist af the aerial. And it can be minimized by linesr operation of the IF stage
and by incressing the selectivity of the BF slage, o reduce the numbsr of farge

smplified signal entering the recebver.

242 WOIBE

Molse s any unwanded or undesired signal mterfering with the reception and
processing of the desired signall B can be classiisd inio broad calegories,
depending on s source.  infernal Nolse is crested by any of the passive or active
devices found in the recelver while Extermnst Noise, on the other hand originates
iside the recsiver .. exira-lerreshial bodies, Almosphenic noise efc. Fillers are

ysed 1o redune o eliminals the effect of noiss i the recebrs,
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CHAPTER THREE

3.0 DESIGN AND CONBTRUCTION

The design of the superhelrodyne radio receiver involves the determination of value
of tha components that make up of the vartous stages of the recelvar. In the design,
the approximation of the caloulgied value s however inevitable, henoe approximatio

of valugs have been used where necessary instead of caloulated values.

The superhetrodyne pringiple calls for two digirict amplification and Sltering sections

orioy 1o demodulation, as shown i fig 3.1

e

?i. i e §§: B . ,_. g

Fig 3.1

Fiz 3.1 SHOWS THE VARIGUS AMPLIFICATION & FILTERING STAGES
The incoming signal X {1) s selected and amplified by the R Bection luned o the
desired carrer fraguency Fo — This amplifler has a relathvely broad bandwidth Bae
that peritally passes adiacent-charnet signals along with Xolf). Next g freguency
corwerier comprised of a mixer and local oscillator ransiste the FBF output into an
itermediate freguency Py band al Fue < Foo The atiusiable Lo frequency racks
with the BF wning such thal, Flo = FO 4+ Fy

16




Fig =Fe-Fyg

An iF input section with bandwadth By » BY removes the adiacent ~ channet signals.
Thiz section is a fxed band pass amplifier called the IF sinp, which provides most of
the gain. Finally the F oulput goes 1o the demadulaby for message recovery and
bage band amplification. To calculate the intermediate frequency (Fy), assuming we
have a radio frequency of 2MHy and locsl osciliator freguency (which is normally

higher than the radio freguency) o be 2 A550H,. The inlermediate frequency

Fo = Fin - bpr
Fi = 2 4558MH; - 23H;
o= 455K

Fi is nommally 455KHE for AM broadoasting receivers.

3.1 RECEIVING AERIAL

An antenna or senal converts electromagnstic waves into high-freguency currant.

couples the elactromagnetic wave from the almoesphers (o the input of the recelver.

3.2 TUNING CIRCUIT
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The RE signais picked by the recelving anlenna are fed 10 the uned input drouit of
the receiver. Another signal Fup thal is generated from the Local Osciligtor is gang
wined 0 select the required radio station and reject the unwanted onss. The ganging
capacitons designated by the dotted lines have capacitence range 80- 350PF.

3.3 THE IF FILTERING CIRCUT,
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Figg, 3.3 The IF Bitering Chrouit .

The IF filtering cireult comprise of g tank ciroull, an 458Ky infermediate frequency
fransformer and 455KH, IF orystal The tank circwl consist of the following

connasiad as shiwn shove,

{i} Capaciior C = (.004NF.

{if} ductor L3 = Z3MH, 20 s,

By inductor J2 = 2 2mH.

The tank chroult provides neosssary selectivity and fiter oul unwanted signal. The
ransformer used was constructed cally by winding & ool of 33 tums on a ferite
rpd, B incresss the signsl power of the selected IF signal high enough By
modutation. The 455K7 IF Crysial was used o ensure that the IF frequency s fixed
at rairnum siabity selectivity and sensithvity,
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1.4 MIKER/DETECTOR CIRCUIT
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Fig. 3.4 Shows the pins configuration of the mixer [TABT84) 1D

The amplified RF Signal is coupled o the input of the mier.  The mixer beals
tgether two frequency signats.  The first input 10 the miver s the amplified Fee
twough pin 1 and pin 15 while the otfher input is from @ local oscilistor signal of
freguency Fao through pin 12 of the TAR164 1C se shown above. The intermediate
frequency {Fr) is developed at the nuiput of the mber as indicated in Fig, Above,
from the pin configuration above, Pin 2.3 and 5 give the output of the fraquiency
converter. The amplified IF signal is fed into Pin 7 of tha 10 for demodulation. The
function of the demodulator is fo separate the modulsting (ressage) signal from the
F signal. That is it convers an i signal into a audio reguency AF signal by

removing the carrier content of the amplified IF signal.

1.5  AUDIO FREQUENCY AMPLIFIER (AF AMPLIFIER])

The AF signal developed at the output of the detectnr s next amplified in the sudio
fronuency amplifier. This will increase the signal power and gan of the AF sigrsd
before it is Fnolly fed o the speaker. The AF amplifier finally boosts the low
frequency signal to o leveld high enaugh 1o drive the loud spaaker, in this design

1
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LMABE 10 & used ag an sudio ampiifier. The LM388 is o power amplifier designed
for usea in low voltage consurmsy applications. The gain is increass by the conneclion
of a capaciior betwesn pins 1 argd 8 The comnections sre shown in the croull

diagram below,

R ; - o
: & i i oig
TR y i
{ oy T Ta L
§ fovere] LTI ARREE
j .

Fig e

Figg. 3.8{a} & (b} Husirate the basic diagram of the LEIEE IC and how it was

connected respectively.
3.6 SPEAKER:

The amplified AF signal s fed 1o the loud speaker, which & 3 ransducer. | converts

iw-freguency altermating current snergy 080 sound wave energy (30oustic waves),

The loud speaker used in this design smploys 8 moving ool (Blectrodynamic) unit

composed of the following parts. g cone, a front suspension, alloy mouniting vokie

coif and 3 permanent magnet
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37 POWER SUPPLY UNIT
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Fig 3.8 Regulsted Power Bupply

Dower Supply Unit s a0 slacircal circut that supphies the devios with electrical

energy. Hoaneitherbea pattery o a reciified a.¢ 88 gsen i this project.

The Power Supply Unit consist of the main sowoe, the 13V ransformer, a wridge
rackifier circuit @ regulator Giroult, @ sironthing chroul for power regulation and an
indication system consisting of 8 fight emitting dicde o indicate when on The main
source supplies the a.c. signal, which is then converted e d.o signal which is used 10

operate the construsied project.

A step-cdown iranstonmer was used to step down the vollage frorn about 220V 1o BY.
The transtormer voltage was chosen 1o ber 124 {secondary) DeCauUse Given i

neak = 19V, Vims = 12042 = 9V

And o fuse {1 AMP) was instalied on the primary side of the wansformer 1o profect
Buainst Sxoessive current from the mamn soue, which can damage the ransformer
and possibly the enlire circuit connected. The hp and oulput of the ansiormey

may be considaret,
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Y, = i %o

Yolnms )y = 220, Ve rms) = By,

f=i2%2 = 139 = 41imA

5 w P20y

Thus at full load, 3 current of 4imA flows in the prvmary of the ransformer. To
calculate the fuse rating.

Fuse rating = | x allowance for current fuses x 2 (hesting sffect) x 2 {nol io allow
fuse 1o biow undsr abnormst full ioad),

= 49mh x8x2 %2 = S87ma

Theretore a fuse of current rating 14 was used.

A shown above a bridge (Tl wave) rectifier was userd W convert an a.¢. signal o a
putsating d.o signal. During the positive halbovole of the input a.¢ signal, dindes D1
and D33 conduct while diodes D% and D4 are reversed bissed. While duning the

negative hatfoycle, diodes 02 and D4 conduct while D1 and D3 are reverse-biased,

The smocthing clroat i 2 fler network thet reduces the rpples caused by the

pulsation of the rectified signsl. And the LED 5 used o indicate whether the ciroul

is open or closed
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3.8 CIRCUIT DIAGRAWM

SHORT WAVE RECEIVER




CHAPTER FOUR

40 CIRCUIT CONSTRUCTION

The sircuit construction started with metric layout of compunents on papet, which
was checked and oross shecked before transferring to the nread board according o
the matric plan. From the breadboard the companants wers ansterred nto Vero
noard and all necessary interconngclion Hnes were fun. This was also Sross-

checked before final soldering.

Diuring the soldering process, exira Gam was saken not o over heat the componsnts,
necause it could led o loss of rating o7 total damaged 1o some of the components.
They nols and eguipment used during the construction inchude: Bread board, Yero
noard, soldering ron, soldering stand, solder, spongs, tesd digital multimeter and the

yarious components used.

Carefs planning of the clroull wiring, irireized ermors and made roubleshooting
easier. The Yero bosrd was soralched o provide o cear surface for ghod soldering
and continuity on the Yero board necessary. The B.pins 10 socket that holds
thi LM 388 andd the ping of TAXE184 were carefully mounted and soldered, rsaking

the continuily of the Yern board when necessary 10 connect other Components.

The BF coil was constructed by carefully winding & very Hnning wire round a ferrile
rod while the ganged capaciion was rmouried on the Vero bosrd by drifiing holes that
connest the thiee legs of the gang, Dapacior and the nub for tuning.  Also 2 hole

was drifl in the casing o fix the aernial
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44 TEBTING/RESULYS

Each compleled slage was lested and the wavelorm observed using an oscilloscope

and the resulls oblsined are

A1 the wmput of the IF stage g dislorted envelops ke composie signsl was observed.

Ag shown in Fig. 4.1a

A the output of the IF stage {Le. before the defection) a fing envelope signal was

ohaervad 35 shown in Fig. 410

At the output of the detector diode, g rectified negative arwelop have form was

obserded. As shown in Fig. 4.4¢

At the delecior siage oulpul and AF outpul s distoriad sinusoldsl signal was

ghserved, hence the inherant noise in the receiver oulpul as shown in Figdie
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Fig 4tz mputioths iy Biage
Fig 445 nulpstaf e i Sage

Fig 4.0 Dnsdput of the Deteclor Sage




Alsg, 2 the end of the construction, the project was tesiad and § receives various
stations with minimald noise and high selectivity. The sensithvily was also high with 3

fow tevel of distoriion and the oulput powsr matched the it of the loudspeaker,

4.2 DISCUSSION OF BESULTS

From the mesulls oblsined, it can be deduced that the gualily of reproduction of the
receiver is determined mainly by the lavel of distortion introduced by a radio recsiver,
Angd from the graph oblained, the snwelope signal obeerved at the oulpul of the IF
stage was because only ihe intermediale requency {F) (A55KH was sllowed o
pass.  The distoried sinusoidal waveform obssrved at the output of the deteclor
stage was due to nolse and distortion was kept minimal by noreasing the frequency-
vand pass of the mecebeer and deluning the resonant circult from the camiers
frequency.  The systern pedommed fairly 1o supecistion through with some

associated level of distortion in the cudput.

4.3 PRECAUTIONS TAKEHN DURING THE CONSTRUCTION

The precautions taken during the construchon are as follows -

i The readboard was extensively used for the tast congtruchon,

. The Yero board was carelully checked and tested for continuity.

ti. Gare must be taken during solderning of the componants 1o avold over healing.

i, Off-target soldier splashes were cargfully removed to avoid shor-cirouiting.

¥, He-cheoks were made morns offen o aawrgééfz the right position of component
and panper wires.

Wi, The power supply unit has normally put off from the circult when mounting of
reroving cormponent during the test conslruction and inal construciion,
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Wik,

4.4

i,

4.5

The polarities of capaciiors {electolvlic) and the oonfigurstion of discrets
components such gz ansition were ensured with mullimeter belfore, they

werg finally soidered on the Vero board.

AREA OF FURTHER IMPROVEMENTS

The AM Cscillator could be inoreased 1o two, thres or more 1o demamate the
ranges and imgrove Lynimng.

KMore than o IF siages can be cascaded togethey, ihis will effect norease
the systent's sensifivity.

The power supply system could be made more stable with the provision of

stable power supply from REPA

LCABING

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

design was made 1o accommodate the speaker, lengh of fabricated componenis

powet supply uni and genial

Fauld
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CHAPTER FIVE

50 CONCLUSION AND RECOMMENDATION

81 CONCLUSION

The design and construction of a short wave (SW) Super heterodynes radio receiver
was successiul. i gave me an insight inte gite a number of practical concepts in
Elecironivs and Telecommunicalion Engineering. ¥ enhanoed my skills in handling

ahecironc ool and components.

The design and construction was not withoud some problems as | spent 2 ot of time
iying to adiust and re-adiust before | finally got 2 salisfuctory gain. Duing the
construction ancther problem encouniered was the bracking of both the iocsl
seoitator and the radio frequency. Actually it was very difficult 1o keep the RF and
incal osciliglor funing exactly m siep. Also asfier the design ancther problam
ancountsred was how 10 get the components, although they are not expensive, but

some components were not readily available and had (o be substituted for

The constructed shorl wave (BW) meoeiver was able 1o seleqt radio stalions
theguency band) oul of the numerous modulsted carers resching the receiving
anternng and conved IF into an AF Signal. Delinitely a short wave resswver would be
of grest use o enginsers, reporlers, pressmen, modonsts, students, fraders,
isborars, students efo for receiving messages, information o signals from various

stations ransmitiing within the short wave (8W) frequenay band




5.2 RECOMMENDATION

sy ihe eng of the sonetruction e fotiowany racormrnendations wWale rrigden

i

.

& batigry can compliment the pOwet supply Uit Tris will glve he fRraieet
e chance io use the natiery incase of power fmthye.

Terminals of components and conmecting leads uaed during the ronstruction
st e very short 1O ayoid indroduction of additional capaciiance i
industancg into the cirout.

& push-pull powal arrplifier can b2 connecied o e output of e o
armplifier 1 gaed for 8 higher oritpul power.

Ay student taking s type of projet should have a good nack ground in
slechions cornrrameadion, as s witl help & ok

and also B B vely anporiant o7 the depariment 0 provide neLessaY
sopuiprment o sne clectical lab, 10 snhanced and aid sisdents while carying

oyt thig project andg oihel praciical.
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