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ABSTHA('T 

(}ver Ihe vears teieco!Tnnunicafions hus \vilnessed trernendous and 

mind~boggling development \Vilh more en(~'clive and cost savmg methods 

hr';rlU (;; <':(") \,'f' f"'($, ........... ?;:. ,}~ ... ,-1"._ . ...,... ........ ~, 

( 

H(}\,vever, the prnnar~,' nc<:'(is of Irian as regards (:ornrnunications, to 

cnrnmunicate \vllh his immediate environment are of vita! irnportnDce. 

described in this project The project is intended to pn)'v'ide a cheap but yet 

effective means of comnwnicntion '>vithin a house or an estnbllshrnenL 

The system makes use of (f:i\ 741l Li\J 386 ampliner is primarily 

responsible fhr the sent signal so that it wHi be received deady at the 

channel WhtTC it is sent 

Relays \vere u8cd nt the exchange 10 achieve.irenlize the {;wn of the 

design. 

(::ll<lHneb \Vere !inked via the use of button 8vvitchesthrough an auto 

The expected result is discussed in chapter nve and this chapter 

';er'1)I'l"'}t
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('HAFfER (}NC 

MNTH()DUC'TION 

i, i lOliE NEED Fcm. COrvUvlUl',HC/\TiON 

In a word of constmH predation and cornpetit1on~ communication hnd 

\vhlch ha\ie dealt \vith the range of anima!'s corn!IHmication have revealed that these 

HUlnanS., being creatures of higher intelligence "verc not left behind in this 

·;revolution·, Primidveman developed methozb of communicating with his 

hnmediaJe socidy and even longer distance, bJdy methods include drurnbeats~, nre~ 

sHloke signals and instruments 5uch as the (em '5 horn etc. 

/\3 mHn increase(l in \vlsdom and kno\vledgf . .:\ his n1ctbods and needs of 

comnHwlcption have aho become more sophisticated and effIcient. ('ommunkntion 

cnntinu~;:s to the bw:kbone of social d('velopmcnt and hence its development· is 

1.2 CONCEPT AND DEFINITION ()F COlVl1VltJN.ICATION 

In the Hght of the fact Hwt an iivinrr creatures comrnunicatcs \vHh each other ..... ~. 

Hnd abo \vith their environment, Cnrnn11.lnlcatinn in electrical Engineering term; can 



be without rdiabk~ economical <Jnd efficient means of communication. 

more eUkient ant fZ!5kr rneans of ImnsmiHing ini(mnation and messages over any 

Efficient fneans of comnnmication and quick access to requisite infi)nnat1ot1 

are great needs of 11 fast developing world \vhich e~/en explorers beyond its hmi2(H1S, 

communication need of our \vodd, thereby actualizIng the concept of the world as 

being a "one big fmnili'. 

1.3 THE INTEHCO.!VI IN COl\lrvUiNIC/lTIONS. 

The intercom is a sirnpie development utilizing telephone for the purpose of 

'. , ! .. ~ d i' ~ - I ' - ~ t ' i' -II cornnwmcntmg Vdt1 a s!;eCiln':' area, d IS H{ICOUa!ey sulte(! -{) ([her for trW - . 



romrnunication within an are.a which is consanguilH\ eliminating an the unnecessary 

The intcrcnrn is a cheap and effective means of uJmrnunicatlon \vithin an .' 

olTke hbck or a cornp!ex, an organization or ev('n H parastata!. 'The design of the 

inten.::mn s\'stern IS tr18de to suit the soeci ned needs cd'the environment in \vhich 11 is , , 

tu be utilized with adequate consideration fix flJture expansion. 

The intercom~ theref(~re, plays the role of be.ing the Inost efficient as \vel! as'the 

cheapest mode of internal communication \vHhin an organization, (the name IS 

The, intercmn can either he manually ('>{' autnmath:aHy operated, the manunlly 

connecl a caUer to it fH)rt of call. The automaiica!!y opemted intercom hO\vever, does 

'fbi:) project ~,vas f~mbarkcd upon so as to !..level!;p a cheap nod efficient means 

of c01l1munication f(w nul' incrd establishments/organizations, 
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15 SC:OPE Of STUDY 

eslahHshmeHt O( small Drganizmion, 

-rIw study only \\"lrcd telephone trnnsnW;SlOH is outlined in this project \vith 

provision f(~lt 2-CI'LANNEL system which \ ... vlll auu,:Hnatically operate from one caller 

to the other is discussed in this project. There is ho\vever Ihe tK'ed fi.:n gnilcr 

communication needs for \vhid1 a \vire!css comlnunicntion s'/stern '\vi!! be more ... 

wa'\' A Y inter<:om telephone system, 
y' ....,/ 

L6 .PHOJECT i\1ETHOnOLOG Y 

Thb de'llce operates \vith direci currcnt \vhen the line is not locked on, 

BaslcaHy. \vhen one person !in h~s handset and call the other. direct current nO\V 



ampHt'Jer due tnlhe establishment of communication link benveen the I:\vo. 

1,7 ,HJSTIF1CATfON 

Since it is generally ag,reet! EKt that traveling kmg distance In deliver jn~;;! a 

easy to maintain \vhich caters f{)r the needs of snlaH estabilshnh:'nt v.:ith a tight hudvef 
,.' ..... lo.. 

An organization must maintain a high efikiency level and nlso try to keep 

ovcr--head ccds JS kJ\v us possible and so this project vv'Idch is simpie in nature can 

come in pmf{tably. 

'The f;'!ct that it needs DO master station to operate it elirninates the need fix 

second op,emtOL /\U this beyond reasonable doubt has. provide iustiJ;catic~n to the 



CHAPTEH T\VO 

THEORY 

2<1.0 HlSTORfCA.L BACKGROUND ()F TELECOIVIIVIUNICATfONS 

l'vhm has ahvays sought ft:n a rneans of more dTldent means of transrn1uing 

nun's horn \vere nwthods used in emiy Urnes. During the middle ages, homing 

1 " 1 -'I: I st \\'a3 m tne . f'. century t Hi a . "~ k '! r s!grni1cant step \vas fa 'en m t 'le mea Of 

telecornmunkations development \vhen in 1667, the Engiish physidst~ Robert Hooke 

invented a string tclephone that convc)'ed sound over an extended \vlre by means of 

mechanical vi brations. 

[\o'er since, '<sporadic" deve!opm('nts!inven!.kms hav« been \vitnessed. It \vas 

hmvc',/er in 1876 that /\jexandef (iraham bell was granted the pate.nt fiJr elc(:tric 

speaker teiephone; he had discovered thntJ only a steady electric current could be 

used to tranmnit the hurnan V()lcC. 

In i 977~ he produced Ih« first telephone to tnmsrnit and receIve the hurnan 

, '.., !' .1 !" . VOlee \v!th .:u! qU(luty ano sop 11stlcal.!on. 

2.1.1 HEL1}S l\'lA.CNEl'IC TELEPHONE 

The bask unit of Heirs invention consisted of a ltsnsmitteL, receiver and a 

single connecting <.;vire, 



The tr;:msn1itter and the n:·ce!ver \'-'ere identical, ench containing H flexibk 

rneta!1ic diaphragm and a horse-shoe mngnd.ic '.vi!h a '<vin:: ('oil. 

Sr)und waves striking the dialihrngm C>H1sed it to vibrate m the fkld of the '. 

rnagneL This ,,'ibration generated an electric current In tht:' coil that varied m 

proportion to vibrations of the dinphraglTL 

The current traveled through the wire to the receiving station \vhen: changes in 

This varintion In strength caused the receIving dbphragm ie' vibrak 

reproducing the original sound, 

1. L2 JV10DEHN CO;'\lfVHJNfCATION SYST£tvl 

T'ht: rnodcrn cornmunic<ltions system ,-vas de'vdoped through research and by 

The block diaphragrn of a modern conununication system is shov.;n bt:lov,i; 

'~1"'~""'1{.~~~:;V:::;~}{ ;;:;;;::';';~_j {''';~:;-}-~~;;;~l>{~' ;;;;;;~}+~;:1;:~" 
rig L 1 'dmpk c(mmlllnicati(m "y~km 

1,2.1 INPUr TRANS1HICf:::H 

A transducer is a device Ihat converts energy fh..1m nne systerninto energy m 
! 

another syslem; the converted energy usually heing in a difh_'rent form, 

7 



then converted to voltage 'var!alions by {he !nicrophont~ and sent Ow s,.vires on to Ihc' 

2,2.2 TRANSIHITTER 

The, !:ransrnHter essentiafly couples the message (;,vl1fth has heen conver-led into 

!$ For dmnnel a:;dgnmt'nt~ each rnessage signa! l<~ tnmsrniaed at a ufnque 

h'cquency band 10 avoid mix~up with other signais. 

• Tn reduce noise and Interference, ('specially at %Ov/ hequencies. 

'It To overcome equipment limitations e.g s~z.e and \veighL 

2.2,J THE r:HANNEL 

This is the rnedium through whkh the transmitted signals gets into, the 

rece!Ver-

There are different f~:mns in v{hich channels can be i(wnd
s 

ranging n'om the 



'rh(' signa! passing through the channels undergf) degradation \vhich rnH)' re;;uh 

h'om noise or inkrft"'rencf..\ fJding or filtering nnd therefore the use of the best 

avaHable channd fhr sped fled need is great importance in telecommunication::.: 

2,23 THE RECEIVER 

The receiver extracts and proc<::'ss 

received at the output of the d13nneL 

The desired signa! is corTverted into a suitable form E)[ the output transducer 

stage, This includes amp!! fka!.km of the received ::.:igna! 1 f the signal level is !OV{, An 

important factor in receiver designs is that it shouid be ahle to select the desired 

2.2.4 THE OUTPUT TRANSDUCER 

fimn desirrd by the user, 
". ,.,.' 

A loud speaker converts ek.'ctdca! signals into the S(HHld \vaves, 'IlK' rmtput 

tHnv:,du(CT has the same operational functions as the input transducer, exccpt that it 

converts the dectrical signal lnto 3udibk ~:,nun(t Tbe device used for the inpu! 

transdu(: e1', 

2.3. THE INTERCOl\'l 



'{Vith the rapid development of tdecnrnmunications, rflaking it possible !o link 

inkTeS!1ng sut~.lect of study in the vv·orld. !\s much as it is important In cornrnunlcate 

The sirnple design and implementation of the intcrcmn m8b:,~) it desiral)le 85 it 

The intercom hus the S~Fne operating principles [IS the telephone network 

Systern, the dbthl[~uishlrlQ factor beint~ the tvpc- of tranSl111Her env)loved in inte!Toms . .., s.> ",;> s../ /' ~ f '" 

50 that more channeL can be ensily added to the s),'5tem, A.11 inktcorn sys!ern can 

master station connected to the cnller to his port of calL The nutornatically operated 

, . ! , < p ! ·t 1 !' < I wtcrco!n (ioes not neeCl n master swtlOl1 8S (,;1dS are passec tnroug 1 to t WU' S\Vltc 1es 

opemted HutolnaticaUy \vhkh could be digital system or amdogue system, 

1.3.1 THE OPERATIONAL Ai\-IPLIFIER 

The 3rnplifl('T is the bask building block of electronic systenL The components 

constituting an amplifier have been changed nver the years and will continue to 
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\\'1Ih a ;;;inde stage am r)liflcr is not sufficient to !11f:et the needs of a cmnnosite ~. ~ t A 

electronic drcuit I)!' >3 load device, ! .. knce t\VO or more single stage of arnplifkailon 

are used ic} achieved greatervoitage or mnpli fical1on. -The output of one stage serves 

3S the input of the next stage as shnvn in flJ§ure 2 

'\<1. """ 1 
.. · ............ ·;·: .. · ........ · .... · .... , 

~~~~~ ~//I 

v(:~ 

From the fig 2( a) the input X! is related, to the output X.I) by a. cUllslanLThc stage is 

said to have a gain A~ \vhkh is gi'ven by, 

A mnpUn.ff oEtp~li 
/\mp!ifier input 

.Xn 

11 



! .'" r" ! '''! !' r 'II ~ !' , anymore Que to wnltatlOHs o{ tile Stipp y, f :!llS, every mnp lder \VIU oe non~ mear ior 
) 

very farge output demands. Also arnplif1er~ \vil! be non-linear to some extent, even 

sedes,There ~,vin however be a restricted workimt of the mnpiifier \.vilere the rations 
~ . 

3re nearly constants (\vi!hin a kv; percent of each oiher), 
'. . 

2.3.2 PROPER'fILS OF REAL AND IDEAL Al\1PLiFfEHS 

Onq of the most important properties required of the bask internal ampliner to 

be used as the heart oran operational amplifier is thai it rnusl have a very' high gain. 

For analysis and design purposed gain is considered high enough to be 

it IS assumed that an operational nmpl1 fief has 

infinitely high Input impedance, There should be a specif1ed operating frequency (or 

frequeH<.'Y range) at '<,vhich these properties wil! be maintainerL 

Specl fkmbns ate abo made as!o the immunity to change in the em.iiromnent 

of the am~1li fier' s perfbrmance such as krnpem! ure c!1ilnges, 

Renl linear mnplltlers cannot meet the specifications of an idea! mnpldlel'. 

properties governing the selection of an ampli fier are; 

• f-ligh gain 

• Direct current connection 



• \Vide batHhvidth 

• rAinimum of adiushnent to set the de conditions, 

2AJ} THE INVERTING OPERATIONAL Al\lPLIFIER 

(+) terminal of this 3lnplifier is c:onne<:ted to the common mil or ground 

Eo 
1. 

r···············--····"'~ .. -.. ·r:~~~·.·]····--··----~-··· ................ j 
n: , 
r\ ~ 1 

I 
!--....................... --_.-- + ./-'/ // 
S v-// 

; \J i , IR ,}'S .. \' ; ~. l' ; <' >:::. "' .;! h, ) v 

I_____L _______ ......................... __ .~~._. __ ........................ _ .. __ ~_j < -

'To ndculate the nven:dl gain, (L for ampHficrs, Vy:('J\.~ assume that: 

• The internal gain A is large 

• The input resIstance of the internal ampl.i fier is infinite 

• 'The output resistance is zero 



!r'~ j'i" , '\' I ' '" . , 11 Ine amp 1!ler gain I IS very arge, Wen lor 3 given output sIgnal, the signa! at 

the (-) krrnina! is very small. and the terminal said to be at Virtual earth. 

Frorn fig, 2,4 at node X, It::':' - (~ ;;mo input irnpcdance of the amplifier is 

infinite, I 1 ',,,; 0 (no current inhJ the mnphfler), 

The tennina!X. is at a \'inua! earth and the current eqlx::ltiC!f'l becomes; 

\I, 
.--~-.}. 

/\nd the overaH gain becomes, G "" \/jV 1 ecce -F(JRI 

By tiw assumption made, the overall gain oC the operadonal mnpli fier has be{~n 

shmvn to he independent of (he internal anmlifler Julin A and determined entirelv hv 
' ~ ...... ,... ~. 

'The gain of the overal! inverting ampHfier C3n be adjusted by various means, 11 

JS p()ssihie to male either Hi or R;: variaHe$ hO\vever, R I effectively determines, thz:.' 

, , f' I' , , . IV 1 I ' 1> , j , Input resIstance o. t H; H1verLng amp!! det. MH t 'IUS lis a(Jl.1strnent to contrOl tne gnul 

caUSes the input resistance !o '</ary, 

~, " rn • " ! '1! f ' , vanallon OJ f\l may pe acmeveo cI!ner ov means {J. a potentlOHleter or by 

be taken In the connection to the very sensitive f-) input of the ampliJler,where 

spurious signals can produce a large undesirabk~ output. 

'<" , ~ t' l' I ' · ' "1 l,n altematl'/e rnetnD(~ 1S to vary t le gam )y usmg trw nfcUlt oe!ow, 



A 
,--····· ................ _·········1+ 

Fig. 2.5 Gain of the inverting AmpHfler 

·rht:' potentiometer is across the 1m\' imp(.'dance output of the arnp1 Hkr and 

connected to the {-} terminal Ihr(HHJh the rdativehi largc n.::sistance R,. therefort\ . . '-' ,.' ...... ..... . 

spurious signals affect thc amplifier very much less. 

The,gain in this arrangernent is given by: 

-1 

X (f<2/Rd 

\\1he1'e X is the fi'action of the output vnlta£.e \!;> to whichR:; is connected. 
~. ~".. '" 

2.4.2 AND OUTPUTli\JPEDANCr: OF THE INVERTiNG AfvIPL1.FIEH 

F "'!'.l !'r - C ,.., A ., > '.>.. I I 'rom We Wea lZC{} wnp IdeI' 01 llg. 1.,'1 \.vltn very large gam h. ane an extreme), 

sInaI! signal atX {vv'hlch is v'trtual earthL HI 1S connected bet'Ncen the input and 

\Vhen gain A and input resistance Ri of the internal ampliner are considered to 

l)c finite, the input current is: 



.... Vi ····V I; ~~., 

H! 

\Vith'l' "" :y.> 
A 

But .:'LJ 
·\l i 

This gives .Vl 
I: 

---------------------------------------------------- (i) 

; ~ 17 : .s..' ! 1 .... .':1 .,. '< :: 

/\Rl 

------- .. -...... ----------- .. (i i i) 

-------- -.. _., (V i) 

The output impedance is derl\lCd f~Jr the circuit of fig, 2.6 bdo\v} 

\Vhich Jssmnes thnt Rlis \!ery large. The currents M notes X and \' are given as: 

And -A.V' 
Ro 

= ~~.~~~.: .... yf -------- .-_ .. -........... ------------------ ---- ,. (V ii ') 
R;> 

+ ...... ~l .. : .... :...... \/2 
r . ~ ,,,,. 

=! ---------------'--- -- { V Ill) 
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v -1 
R~ i , . .J 'f, -+ n'! n l: "..; 1\,,,;,,, f\ l 

'..-

Eliminating \1' from equation (viii) 

Hc\+P +R,+ Af{ ."., 'I .. ~ !"'H.! 

This is equi'va!ent to 

V2 ""Vi (r~!()-load voltage gnin) ... i (3wphner output resistance) 

! r~'~~--'i i \ .. ~ .~~:~~>-"-" i 
l·s 1 . ; i; _/--.-'<~ \';. 
:: y : .:; t .... --" \ ~ .... ,f ~ I 2: ~ 
r . r··Ll - \ '", 

iiI' r ; , ; . 

L_~~ ............. ___ ' ~""""""" ...... '" _~_ ........... l ........... ~~~_ ..................... _~ __ ................. :." .. ~_ .... _ ..................... ~ 
Fig. 2/; lnptH (lnd output 1rnpedanct of !h,;;: inverting Ampiilh.'t 

\Vhen /\ is large, the 'no .. !oad voltage gain' t;c(:omes .. ·R.}/R! the output resis1ance Ro 

n 'f) ,t).). 
D.<).1 . .\ J. ... ".:-: .. l:-:f- 1 .......................... . 
R{l -+- R2 -+- R 1 (I ·l· A} 

2.43 THE NON-INVERTING OPEH.ATIONAL AiVlPIAFiEH. 

f'kre~ the signaJ is applies to the (+) tcnnina!, bui the drcu1! connections using R;: Ewd 

R! arc stiH made ( .. ) terrninaL One end of R; is joined to the earth. 



R2 

t 
I I 1 

! , 
.- .......... ~-.-.................. ~~---........ -............. ~-----....... -................................... -..... -- ................. ---........ _-- ................... ----_ .................... ~---........ -........... ~----.. 

2AA GAIN OF l'HE NON~rNVERTrNG (H*EHATjONl~.L Af\-fPIJFIER 

Vie Orst consider the case where input res!st3nc(.' Hi t.ent!::; to innnity Hnd output 

resistance H.I) tends to zero, The output vofU~ge at the inverting input 

V' ........... V2 ___ .. V~ 

\\Then A. is large 

\/.~ 
.--- .. ~ 

R!+ R2 

____ ............ ,, __ ._-c{L ___ ..... ; .......... _~ 
i + ARJ(H; + R.d 

+Ez 
R! 

If{ 



2.4.5 : REDVCTH)N OF THE l~FFEC:T OF INTEHNAL 
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. I .~ l l' J ' f....··' , , ! to vanous reasons as poor y t11k( SUppllCS, Lv:rmal e,llLJ. -S In we Clfctllt an( non~ 

'['he cHsturb3nce occurs bchvce!1 the input and output of the ampl! fiee The total 

This can be arranged to gh,/c 

1+,A I A1 B 

The 5ccoud part of the equation sho\vs that the disturbance has been reduced 

by a factor (1 + loop gain), 



large, 

\Vhcn /\ lAJ3 »" I, the above «quatlQn gives 

v y {I 'r~) r") r' < ~ r)} .... '\··7::.:.::: ,/ <. ~ ~ .• ! L. -t· t \. ! ./.\ f I) . 

The disturbance is divided by AdJ ',vhere as the umvankd signa! 1S only 

divided bv [3, thus the signal had been nnp.roved relative to the dLstmbancc. "" ." . ~ 



('fIAPTEH THREE 

{·~ln(..,t Il'"!"' l)l;,.srf'~} At-H} r:/'-j ('~I fS h. 'npNS - l .. S"\. .. ~... I 1.- r. .. ~ .... ~ .. ~ i ~ l~:" 1. 't .. ,,'-\. . .L _. t .. l ... .(-'l § .1 ~_,. _..,. 

The dcshm consists of I.\VO L..ivl 386 audio amnii11ers for the t\VO ways svs1em:' 
<...0-.. l <;1" ;.' 

the-' output of one arnpfifier is connected to the speaker of the one outside so that in 

thaI \Vay, when a person speaks into Ihe microphone the audio signa! is amplified and 

The operal1r:"lt1 of the entire pn~iect depend on the circuit and henc(~, the design 

or the circuit is in fad the main f(KUS of this proiecL , . . 

A.11 understanding of the operation of an In!ercnrn system, \'\/hich is 

automatically operated, IS necessary. 'The intefcorn s}'stem is sub-divided into the 

i' H· ! !Oii{HVlng su j-,system: 

)-- The arnp.lifler circuit 

);-- Pmver supply unit 

.A good choIce oftht~ components wi!! ;./idd good ffSU!t. 

)! 



3,1 1VI0DE OF OPERATION OF THE PROJE(~T 

The main mode of operation is that .a person f(n instance a visitor outside the 

avoid opening the door to a criminaL 'To carry out this operation the perscm ins)de 1he 

house presses a buHon, ,,:vhieh displays a red light (LEi)) that blinks before 

COl1HTlUnicatiol1 takes place and henceforth a yellow light (L.ED) is displayed during 

the cmnrnnnicHtiorL 

ldlir the interaction Hw nerson inside nresses a buttrm to turn off the svstem 
~ o! .-,.; 

blJnking light. 

., f 1 ", 1 '! . , . t . ~~ ') (' /\, 5chernatK dwgmrn o· I.ne operating pnnup!e of hHS proJcct IS S!lown 10 l1g. ~.) . 
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3.2 CHOICE OF RES[STORS 

Resistors are truly ubiquitons. They are a!mr)st as many types as there 

in combination \-vlth capacitors:, they esta!JHsh time constants and act as 

filteis, "fLit resistors used in this project \vcrc carefuHy selected and checKed 

l' t 1'1> I' , 'I! lor uUL1t)l Ity t H~!r vaiues HKnlneS; 

33 Cl-.!OICE OF CAPA.CITORS 

'fhe capacstor 13 passive element, \vhich isvcry essential in c'very 

circuit deshm, Thev cornblne \vith resistors to foun the busis or nearlv an the 
0....-' . ~,. ..,. 

component in the circuit. They are used fi)l' wave l~)rnl generat10n, blocking 

other (but no! touching that in paralleL 

The type of capacitors used in this project 1S the electrolytic capacitor-

H '}fas chosen because of its fkxibillty and lov.: CC1St compared to the cennnic 

type. The vabes used in this project include: 

! tt F, 1 O~t Fund 220p F, 
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('II.APl'ER F{)tR 

4.0 LA Y(){JT AND C(JNSTRlJCTH)N 

In this chapter, an overv!e\v of the lypes of rnaterials used In the 

construction and general layout of the projtct design is seen. The cornpkte 

assemhly is also oU1JinecL 

4~t CONSTHl!CTION OF THE AI\·lPIJFIER CfRCUrr, 

The design of the varkn!s circuits comprhing the intercom system V/RS 

ipt~h""l UC~'·'g i !,~ .. ~pf>;l:'.l' rl<>d ~("'r"!"")!l,(>q !'t~ ("rH'! te' d I' '''J t'!",\C>H~ ()l'\ <::< t"c.'~'fq)"~01·/1. ! n <- ........ ,~.~'- d~~) ....... tJ.t .............. ~ .. 1 ~ 'lo....)'1,{ .......... "...,...~ ....... .f~ .~.~.V .. '....J .. . ~lt:. ~ ),.. .. ~~;;. .. I,:.~ t ...... ,.·~-s .. J~ -.... l!:~ ~J} ..... 

\vorking, the cornponents \".,er(' then permanently f1xed by soldering on a 

Bread boards are prototype boards, \vhich are rnodules containing \veH 

testim~ full working {)f systi.:l"ns and cOlnl}onenls. as it serves as a temnorarv 
..... ,~.;. ~ ~ </ 

construction board. For this project, aU the cOlnponents uscd In the vmrk 

! ' , !!.i < ~ J' ., >.~, r ., were lHW-Out on tne )rcao ooa[O, accn!'umg to tne speCll1catlons fH tnc 

project clesign, An the adjustments were nwde using the brend board, and the 

effect fir interchanging components \vas observed and noted, 

The bread board prG"ved 10 be very COn\:'(.'nlcnt~ and played an integral 

rnie In circuli design of this !)roject, as theoretical designs were realized with 
~ t, 



that the bread board should not be used 1()r circuit \vith operating h'equencies 

exceeding lOivHlz, 

·The vern-board i.n an 1nsubted strip, c("!mpcrlsing severa! parallel tracks 

of strips \vith small hoks drilled along ils length, giving :.1 nmtrix formaL it 

is made of hanJ pbstic. and provides adequate lnsulat1(1B behveen connected 

components. 

The cornpt)!h'nts wcre nxcd to the vero--board by placing each pin of 

the component in H separate hokJ Hnd then the pin \vi!! be sohkTCd into the 

drcuil, in accordance with the spedfled design, This ensures immovab1Ety 

circuit cons!ructioH, Sokkdng the componcnts \vas done \vith great care to 

prevent danmge to the conlponents. The tip oCthe soldering iron \vas cleaned 

and sharpened \vith H chisel, and high grade soldering lead \vas use(L The 

temperature or the solder was regu!;;ted to stall ovcr-hentingJ and soldering 

tedmique5\Vere applied unif;;:wrnity of the arrangement of component ~Nlth 

the tested design wns cnsured~ to dirninate the need to rernove component 

for the I}UrpnSe of correction, antI' the circuit would have been cornpietdy 

27 



(~ONSTRCCTION OF 'rHE ('ASING 

, 
The concept of a c{'l1ventional!e\ephone casing v/a~; considered for the 

design of the prc0ect casing., to n!!O\v n:H' familiarity ft .... r the USCI', Wood wns 

chosen as the material of the casing because of its llght weight and relative 

The dimensions of the casing \overe considered \>./111; rcsnect to the size 
~ , 

of the components, and 5pac(' \vas giving fi.:n· any subscquent addition the 

casing 'Nas !:lrst designed on paper, and rnodi !1c:ation \Vel\.~ made bebre the 

actuai construction \vas rnade t() ensure that the finished \vork closely 

'The various cornpnnents comprising the\,yhole intercom systern wcre 

put together by fixing them in their appropriate places on the cCHutrncted 

wooden casing, Screws were used to hold dm.vn !he circuit bo~m:1 in the 

casing Hnd also to coupled the sides of the ensing, This \-vas to allmv for ease 

of maintenance and modi fications,' 

4.3 PROnLE1\fS ENCOUNTEReD 

The probknl of radio interference wa::.: expcdenced~ hut this was 

! ILk' ,< ·1' 1"1 ' , I' d so ven vy trW lng aGJustrnent to t 'Ie \'atue G. L1C varw!) c resistance use' to 

set the gain al the pre-ami)llikation stage, 

4.4 FRECAUTIONS 



constructlrH} of this pn:-ded wGrk this \V~E done to ensure the s"r;tem worked . " ... ..' 

, 
welL Bnd cornponent were not damaged in the process of construction so as 

tu rnnintah a !O\v cost or construction. 

* Proper soldering techniques w(~re 8ppll('(t Stray solders Vine carefuUy 

removcd ttl avoid short~drcuits and bridging. High grade soldering 

lead was used, and heat of the soldering \vas re~F.dated, to avoid :t.... ...... 

damage i(} the component:";" 

$ The circuit d,:sign \vas made to be easy to understand, nnting the 

rnethods used in previous designed su as to save time and prevent too 

much experirnentation with components, 

~ The valucs of circuit cOH1ponents \vere emmred tel be vcry closed to 

their cakubted values. 

• Proper identification or cornponent and their parts 8nd valueslivas 

ma(~e, l;01h at the time of pun.::h8se, and during the circuit 

construction, 

29 



CHAPTER FIVE 

SAl· CONCLUSiON 

"rh(~ design and construedon {)f the hvo-way inten::om telephone 

infi)rrnation.!ext.)!anation on the (H)eration of a two-way lntercorn system, t f / ~ 

;\ ncr carrvlrn Gut this \vork, j nml./ kno'.Y better more than ever befort:' .; to' 

the important roks of telecommunication in the techno!ogkal~. sodal and 

econornic develotwnent of our socletv. 1 lu:lVT also been abk: to know to some 
t .-

degree the \vmking principles, applications and short cornmg of the 

5.1 ACHiEVE1\lENTS 

The cow;truction of an intercoJ'fI svsten1 \vas achieved at lov·/ cost ',;vith 
"" 

"The system is designed to have a good quality, low noise output by" 

taking into consideration the gain and the feed back on the amp!! fiers, The 

overail design and construction is a!Sf) very user- friendly. ...... ..,. 

5.2 RECOl\l!VIENDATIONS 

f '.;vlH suggest timt the work as presented in th is rJn~ect shot! id be 

improved upon by those who \.vill carry out similar \vork in subsequent 

30 



prq}ccts so as to make the systern lnore effkienLThis irnrrovernents 

,"'-'IF ,J,,,. ~ Lh,.. ..~.~.J..:. .. 

• The analogue exchange should be replaced by a !nore sophisticated 

• L~xtra care should be taken when mmmtin,l!. the conmonent3 on vero-
0> , 

board to aVDid breaking of ](' leg or simply put., rc bases should be 

used so as 10 avoid sudden darnage of 1(':"3. 

In conc!uskm, for future project \.\iorks, the derartrncnt should as a 

InaHer of fact nwke the project titles avaihhle and if possible the 

cornponenLs available 10 students on thne so thai the problem associated 

'!! . I· '! ' '!' I' j. I ! ~ 'A'ILl wle arnva ane WElV[U!~lDl lty Of components COlUl Je 50 VC(, , 

earnest. 

Vlorklng on this project \vas challenging. but it turned out to be 0 

interesting and enlightening, It was noh:d thai there is a di ffcrence betv;een 

the theoretical {cnlcu!ated n<5u!t) and the practical \:a!ues obtained becHuse 

of the appro:xilnations made in values of components and aho due In some 
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