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A HSTRAC'"[' 

It is known that the prirnary n{~eJsof man as regard cOJnmUulcatlon 'kith 

hi~, immt~diah~ environment are of greaJ importance; he nee the viork of design 

and constnJction of nH.J!tJ~User inti:remn tdCl. }hone s\'stenl carne into beine, T11..;;: 
t ¥ ~ 

design and constructr(}n of a mu1ti~'user in tercOHl is to provide the cheap and 

efr(~ctive means of communication \,vhhiD a snJaU ~ucation, 11 is achieved 

t.hrou~,d1 the action of RI..~bys at the exchange to achieve the aim of the design, 

\Vhen few buttons at the term inn Is are pressed the corresponding rdays trip and 
cunversat.km hegins, 

.~ 
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(;IIAPTER ONE 

Lf} INI'ROIJUCTION 

Communication can be defined as the process of sending. 

procesf~i.ng and receiving of sign<.l\s, llieHS and Inessag~~sc !no a \,~ior!d of 

constant production and cmnpetitlnn~ cornmunicatkm is vi.ud to the 

binIogicnl survival of aU hving creatures. Recen! studies, vvhieh have 

dealtwirh the range of animab' commun.icadon} have revealed that Eving 

creatures communic.ate by body movem(~nt} by rrmking sounds to indicate 

danger or through speech making. 

As IHan increastd in wisdorn and. kn{Y<A .. jed.ge~ his methods and 

needs of cOITnmmicatl{)H have also b('~coule l.nOfe relevant and efGclent 

Effective commwl.kation IS necessary, as it constitutes the backbone of 

socJal dev·dopmem, 

Ll THE INTERCOJVl IN C(}i\llVHJNICA'l'l()N 

The intercm:n is a simple developrnent utilizing teiephone Ibr the 

purpose of communkation \;vith peopie within a specific arta, The design 

of an intercom is made to suit the need of the envlfGnment in 'which it 1S 

to be utiHzed with adequaw cormideratiol1S fin lbture expansioH. 

'fhe intercmn can either be rnanuaHy or auromatkaUy operated, the 

manually operated i.ntercom requires the pressure of an operator at the 

master statlon to conn(.~d a caner to the l"}oint of caHv .. hHe (he 

autonmtlcaHy uperated i.ntercom no\vever, does not requkes a master 

statIon or an operator to c.orH1ec1 a calkr to its point as caHspassed 

through the digital exchange with automatic operated switches. The rapid 

devdopment of the cormnunicatJon in recent yean;; has hecome one of the 



The beU's ,Magnetic 'Telephone comprises of th,ree mam parts 

namely: the transmiUer~ the receiver and a. singie connt!cting wire. The 

transn1hter and the receiver. each (:onl:al11s a flexibie metaHic dli.whrao:m 
x ~. 

and a horseshoe ma.gnet \vil.:h a \oviTe coiL It generates the SHUnG \:vire 

striking the diaphragm. \vhkh caus(~ it to 'vihrate i.n the Gek.1 of tilt! 

magnet The vibration generates electric CUrTG1t in the (oil that varied in 

proportion tovibmt!o1)s.]"here ,IS a vibration in the strength of the 

receiving dhphragm that v ilJrates, thereby reproducing the original sound 

sent through the input devkt.~s, 

"fhe concept of conmmnication bets.veen people carn.e to existence 

by cardhl study of sound by Graham HeR 1876, He deVeloped a 

tdephone using the sarne instrurnent as trausrnWer and a receiver, The 

exptTlment worked ~veH as a receiver but less successtlll as a transmiUeL 

Theref(}re~ Thmnas Alva ,Edison; 1877, used an improved transrnitter. 

which exploited. the propertie~ of carbon transm_itteL He discovered that 

as the contact area behveen the carbon granules \vas increased, there \vas 

a drop In 'lhe resistance of the circuit thereby leading to a momentary 

Increase m (urrent, whkh fbHows the cnnesponding changes m an 

pressure so that original sound can be effectiveiy reproduced at the 

distant emL 

In 1947; \VilHanl She!!y. John Bardenen and 'Wdlter Brattain 

invented translstors. This enahks the dectnmi.cs revolutirH1 to emerge, In 

1965, Chades Kuo carne up ,,'lith thelheory that Lnfonna1ion could rye 

carried uSIng optical Hbrcfi. \vhic11 enhance t~lst conununkations. 

') 



OBJECTfVE O_F STUny 

-rhe project ",vas ernbarked upon so as to develop a cheap and 

enlci~nt rneans of cornrnunlc3tion kw Gur local estab1ish.!11cnts, 

hnprovements \-ven~ rnade on previous works carded out as rnarmaJ 

connection behveen the caner and the called subscriber at the other end 

\.v-ere irnproved by replacing it with an auto-exchange, 

Abo~ rnore sophisticated designs \v~:;re also analyzed and the 

excesses in then were eX1)un2ed from this f}m1ecL Past researches h<::l.ve t (..... J 

been studied and irnprov-enlent tookpbc-e by replacing the LED at the 

hand set \vith tone generator circuits to derts the c-aHed, 

An intercom" \-vhkh speciEcaHy suits the needs of a slnaH estabUshment 

v-/ithout being too expensive~ IS the Dx:us of this project 

SCOPE OF STlJ!)V 

This project focuses on short distance transmission of in~;)nnatkm_ 

The sfudy of this project has been limited to only wire telephone 

tmnsrnissinn v,/ith a provision (If three termlnnhL There 1S ho\vever the 

need effective corrm_lumcatHlH In tenns of usmg a 'Nire!ess 

"-"j)J>"'rrIH~' 'c·,;,t;,.. n "-S' 'tf·m >". ,'_, _c_" It 4,,_, .. ]. "j S ",_1. _ < 

lJjPROJECT j\lETHCH)OL{JGY 

'This device operates \vhen direct current 15 applied to the 

cOlnpom:.~nt parts. BasicaHy, \vhen one person Ens his handset and caE the 

otileI', direct current (de) Bows through to the e:>-;:c:hangewithnut power 

co_nVerSi01\ then the tone generator circuit sounds at the tennlnaL the 

caBed picks up his handset} immediately the (:\VO relays of the caUer and 

the called tdp whir:h aHo\v communications between them. 



j ~- f S]"tl7r('" A "F~ f}N' 
~ \. ... ~-. - .l.r~ 1. ..".t'\: J. j.~ ...... 

traveling ')VM" <;00 .~1;"1{;<rs 'i,,) ~. Y~'1 r.... .LL :..-.~V .•.. ~t. 

cheapp affordable and ea~y to maintain \OliH he a most \Nekome 

development. 

'The f~Kl: Hwtit need~ no master station to operate it diminates the 

need lhr second operatoL .AU tb:se reasons ha';/e providt~ just!Jicntion fhr 

wluch thIs project has been carded out 



( 'l-'-J AP'"l'£:"-f]: "i'Wf) _,.III'!. i_ .1:,"- i ,. --

1.0 THE TELEPHONE PHJN(]PLE 

The tek~phone system is rnadc up {.If five HH1Jor parts~, v.Alleh 

irwl, '0' (>' tht' ·i nH1srYl;He'r- ['''-I',:; i Vl"'[ <'!-""n~lpl i~"ch';rl<~ -:; "~.1 j {,'>I-b I", ~t '"! '0'" ... "... ..... .} .......... . ... t3.U.L" . . s .. ~o\..";,, .~ ......... :..,.r ......... !.~ ..... , "! ...... · .. ~( ... ;:~tl v::: ........ \. ~.;.. t.~>~. (.~ ...... t ...... ( .... ~.;.."'.~ 1 ..... <-.~s.'!.J 

eonlprmes of other peripheraJ parts such as alarrns~ s\;Vltches and power 

sourc..::: tn pu\ver on the entire circuiL The mode of opl.;:~ratinn of a 

iekphl.mc system is based O'n the principle of deetrO'nJagnetlsH1 being 

the receiving end rrum the soufce,lhe vorce signal in t"(Jnl1 of a sound into 

'1 ~n;{'NH''lhn''''e 'V;, 'let,. u;;ll <)':~ i'-,,}rn;e' "'!'i:~;' ;l~jfi "'n }>l;y,t":;x'~,,1 <"-l\tlv~! hv thi» 
>., .L.::B ....... _"" .... ~:dX •• d..~~",! ~." ~.~- h ~'i l. ~........-....:'fo.. :oU. ~ -.< t-M<;,J .. { ~H_....... U.L< -:,...;~ ...... ~ .. ~ l.· ... dh_.: .. ~ .t/~)~(.d. . .. ..l ...... cl ....... 

micrnph{}ne~ this electrical signal has to be converted hack to a VOIce 

The hlock diagram of a modem commwllcu!lon systemb ShOV'fH helow: 

"<~1iM 

+ 
.~ r-'~';;;~~:l::~~:~~'~~::;"'I'''''' r-·:r·;;~;;~~;·;~·~;;-·l····~····~·:·-~~~~:~-I···J···~~~~;';~~:;···11··· .. !"-·i:;;~~·~~~········-1 

m~::> ... ~:~~, ::.. .. _ ........... __ ................ ~._......... i .... -.. ~--.. --............ .J ~~_ ................ .J L~ ____ ............ ; .... ~~~~~_~~~~~~~ .. __ 

i : 
"'-k~;::;&W' Si~il;;J Tnm$miH~d r·k~d"':i~ {h~l$>~~t 

SiPMt %mal SlgM! 

Fig, 2.0: Silnple commun1catkH1 SYSte11L 

INPUT TRANSIlUCER 

.... ~.f>!l!r'ln 
"'t<t~"'~~(· 

A. transducer can be deGned as a device that converts eU(Tgy ti'orn 

one f(mn into anotb.eL lIen:, the input tmnsdUCt;:f converts the sound 

'h'aves In the fb.::quency range of 3001'1; to 34001-1:< to electrical sigrwL 

which 15 s..:::ut through the 'wires to the transmitter- 'fhe typical lx/pu! 

transducer device usedia this pfojed vvas themicfophnne, 



"[,he tn:msm.hter does the function of coupling the mess.age lh.>rn the 

input transdUC(:f to the channel, Modulation is usually carried out at the 

transrrlitter~ it is aJsn capable of p:~:rf(mning other functions as h~lhn;vs> 

To reduce n(Jls{' and interfen:nce" especiaUy at lo\vlh:quencies. 1{)f 

nmhipl.exlng, to (}vercome eguipnlent Ernitations e,g, sin:, \vei.ght f{)f 

channel assignment~ each message signal is transrnitted at flunique 

ireouencv band to avoid mix~ut) whh other sl<mah, 
1 ~ I e 

This [(mus the link hehveen the lransmitter and the receiver- 'There 

are dHlerent fc}rms nf channel, these include: underground Of rrverhead 

cables, could also fW wired or wireless channeL 

The signal passing through the channeh usually aBected by d.egradation. 

which may he a-o: a result of noise or interkrence, :l:lding, therd~:}[e. the 

ne{;;:d lbr best a vaUabk channel 15 of great importance in 

telecommunicath.lu technOlogy" 

2ARECEIVER 

The receiver docs the thncti:on of exl:rading and pn:H,;essing of the 

desired signal fi~om various signals reetlved at the output of the channeL 

The poor 31gnals are ampU fil:::d; n:.~ceived signal!s also ddayed to enhance 

matching with the message sent at the input The receiver ~.hould be al3le 

to select vleU the desired signal and abo rejectweH any u.nsvanted sigmlis, 

to increase its eflJciency ¢ The output transducer converts the received 

electrical signals fhml the receiver into the desired f<mn by the user to - -
enhance confbrrnhy with the message sent 'The type of output transducer 

6 



used in this project is the 10udspeakeL (Adediran l: A 'y 197.7) Teh:coln 

OPERATION AL AfvlPLIFiERS 

Operationai a.mpliners are high gmn input d.iHerential amplifiers> 

The name nr-K~rat;{}m.d ampli.ner (QfH1mp) was derived from the tact thaJ 

they can he used. tn perftH"m mathernatic:al operations lH.leh (15 addhion$ 

subtraction) diff(~n::nl:iatkm) r.ntegration et(~> 

Ol>arnps"Nere Jt~vdGped duri.ng \Vndd Viar Jl \vhen they Emu the 

hasis J1Jf analogne cornputers tb.:~n used to solve very dHl1cuh: diff(:rentlal 

equations involved in engineering design a:nd the rnilitary strategies, AJI 

A typkal op-amp contains 

24 transistors> 'l'heidenrifkation numbers associated with O[Hl1YlpS are: 

The standard eifCU.1t symbDl fbr an op-amp 1s shown in fig 2,1 below: 

Fig L 1 (Jpe:mtional AmpEt1er ~ymboL 

7 



The Ggure helo\v shn<ivs the ideal opemOnn of an amplifier: 

\", t 
,",":c, , .. + ,~ .......... --~ .......... . 

j / 
~ ! 
f.f 

···,·~······,········~·····,,······t·············~···· ......... ~ ....... ~ Vi 

! ' I 
......... --- .... ----~.~.... /" f 

': .\, I 
, 

r';n .,~ 'j, l<.!",,~! l·r"~n,·dp,., "t'l~.lr"~i"t"."l'''t';['>;, ":.' ::.~ .. ~~.';:"'( .~) ... h:·.··::.t.t ·:.;s.·~L~"'!Jvl ~~ >~~. {,:{ ....... ~d .. ..:./ lv .. :t '-' 

F'rom. above diagrmn U1g L2}< Vi represents the diHerence!Jehveen 

the voltage avaihhl.e to the t'<'VG inrmlsVi+ and V1-, [1' Viis Gnsitive h''/ ~ t·· v 

srnaH fnH::tion, the output Vo is constant \vith positive value) '."",hieh is 

huving a rnagnitude sEghdy!ess than that uf the voltage gUFpfy,Ah;o~ the 

neRdive vah.les of Vi l)rodu(~e a cunstant outp.uL "fo change \/0 hom one .y". 1 "-

level 10 the other there n1l..lst be a finite chang)e in V 1, this is shxnvn hv the 
~./. -/ 

dotted Ene in the f!gure above The characteristic equation that connects 

the threet)ararneters Vo, Vi+ and v;~ is Elven as: I . ~ 

\ J. ., ... A 1\;;: \!' \ {! \ 
' (} ~ .t''s. ~ " ~ .. : .. ~ ,,' l~" , , , " , " , , , , < " , " , , " , " , , , , , " , , , , • , , , , " , ~ !' 

".. . / 

A, represent the galn of the arnpEDer, \vhkh is con:.dderably large :f~}f 
arnpEflers and infinhe f()f ideal operational amplH1ers. A~ can be rdi'fred 

to as an open loop or gain withQut :fbedback.: (} f the amplifier. {Hokn 
B I"~; 1)0'1.> ~"l'~'''' r1 '"'' I) , .,.; j'M';'" "j .'" .,.,!'." .,.'., _-:.:" . 7.'.. ,,!. ,',.7('; 12. '.;..I~d\),1K::'i . rm<.:xp ~ .. , d.U<., ,n.Pt,!l~ .. ,j ... hA{ .. ;, 

2 <%'~ l!&nl'E:l'l'~'<I'N' 1(" l~d!£'n··lt'I:' gll<' /"- ~T ;1-- VIOl n;'wl';<n 
x:..-.·o;..s. jJ.~ -, n.1. "~ 3~ 1V.I.l...fU.£.-: 't .... I." ~.-:t..~~ ~ .. :t. .... 1 ~J.l .I.~ .. l'\. 

l' 'V".,<f-' i) '!', "I '\"1'· "}f 'I. /'-) I' r '" . p- .:' '"" ., .. ~ c ~. ".- . ",': < ·,t) :0' j t I .. ", .n, >..nJHb l'dU., e t., .::Ll.·\ml, L,Jer ;,;oxdpns<;;:s L{ <.\.0 rt.,?i!S t rs .f'\..1 \ ,lk 

-' 'd' ,,,,;:'<;,'" \.; ... J R-t ,"il .>. ~"",,, !L, k·, '--""":1",,)" "v}:< "." T "h'" (.1 ..... ,,. mph{, r",,:>LWf) .. Ul.u .I~. dIe reU:H.ktC .1eSb(0{, J de CUI rentS [. rOU
6

1 Uk 

input and feedback resistors can be denuted by Ii and It respecthleiy, Fnf 

g 



the high input resistance of the amphner~ the current Jkn,ving "through the 

inverting input is negkc1ed~ so: 

r . }f .. , n ("J \ 1 .. : .. J .. ".. ,. """""".""",.".,. v • , • , , , • v , , , , • , • , , • , , " ,"--! 

yi· .. ··~[ + Y9 .. :-;\:~. ~'O",.v", .. ,."",.,."",.v""".(3) 
p' 'Rf rU .... 

Hence 11'nm equation (1}; 

By substituting fUf the value of\! in equation (3); 

'/i -+- Vo 
.......... ~,b 

Ri 

.'-;-. Vo -+- \,;'q 

A ............................ ~ 

Rf 

\VI1CJ.l A is large, V tends to O. and then thc equation is 

-+- Vo 
Rf 

Ihif.> is the output volJage of (he invl:liing o~x~rationH! arnpEfiers. The 
, • v' '.1 k 1 typH.;al dIagram IS nnnvn uenVJ. 

.h>tm (',C ,\;<~~~>* .l'i'i.1 O'P~!';Hi;mx! .:;mI;!iJ~-l?n 
Cln'~,it& /;,1l&17Si~ 1m''! f.l<,,~itll 



Fi£. 23~ inverting Ql)erational alut}/il1cr-
~ - t r 

2.5.2 NON~lNVER'lTNG A~lPLIFIER 

In Don-lJlvtgting anlpldier, th(~ signal is apphed tn the positive 

krn:dnal vvhile the drr.'uit connection resistor H.l and Hi are stiU connected 

to the ne0~ative tenninaL but on.lv that the leg of Lb,;: reslstorRi is ~ . ¥ -

Rf 

Ri r:~--V\rl 
····1;1 ~···············'-t ' i L-' f V rj.: •.. ~ __ >-L Vo ................... ! ... --

'Vi (A,; 

.. -.. ~--............................. ~ ... ~'I:' ..................... ~_. ___ ......... __ ._ ......... ~~ .. ~ ________ .......... ____ .................. ~ __ . __ ._ .. 

in determi.ning the output voiJage,. Vo of the 

the 

a.nlpUf!er is definitely not required in non-inverting rnode, Then the 

10 



2.6 

V· .... (n') v· {(.). - .,~ '!'~:\L. 'U, .. """, A •• , , , , ' , , , , I. (~ } 

Ri';' Rt 

F'rnal equation (i), 
\; ... .. { .. ' '.' ", ~ 
yO .... ~.Vi·l" .... Vl.-} l'~ 

ivlaking (vi+ ..... vi _ ... ) the subject oftht~ relEtion, then 

But as the gain a tends to inJln.ity, theH 

Vi .. " d ""; 0 

Substitute e":Iuation ( 1 0) in1i> equation (B)~ 

Vi ;;;~ (Ri) vo ,,' A •• " " •• , , , • " ' , , • ,< , , ,,( Ii) 
Ri+Rf 

Vo :;" (Ri+ Rf) vi 
Ri 

~. '!... In' "'R' t'" > .. ' .... ,. ~ : :n f:'· .' ( 1 -) , 
V n .. ·· \t~J "", } \i{'" t 1. --:. 1"\.1 J Vi., .. ,> ." • , , ",. , ",. \ i.....,} 

{ D; + R-t> !"} • ,I" . .:. . J} r".l. 

ltn oscillator/s an electronic circuit that produces a varying output 

signal tt'om practkaHy no input other than the DC .source, an osciHator 

Qcnerah>·:; an AC Shnml hecause of the fh,;:ouendt~5 Invulv(xL Oscillators w· . t:r ~ 

are mnpliEers having positive feedback 

:L6,J CLASSIFfCAI10N OF ()SC:lL.LATORS 

~:1';"'11 '<')/)11") ), 'L ,:) l'l .. ;, .. "!, .. , .• t~. 
'r'} LIese generate 

NON .... SfNUSOID/\L ()SCILLATORS:The gen~rated.,vavcf(HTn 

is a non-sinusoidal. Such shape: is square~ sa\v-tcdh rc(:tanguiar, 

j"ti<>T<oHI'll' ,,,·f,, 1> .il'n!j'.!~\:/lbr''2;'or<.' ""l'e q:~."n'!r"·:.ihl""i~")f sl"'h .i'm':i.ls ..... ".;,,;~.:.:t::'~~...:.h ........ ·t ........ ~ 1Vl~~~ .1-. . <.-s.~. -).~ U .... l ~"Jt"""'", f ..... "J,./~, .'-':.>... !-. P ... ,; "~·6·"':'·"· 



criterion ibr osciHation, 

N ' 'd'! '!1 !, , lA, ( ion SHlUSOl ' al. esc! Jators are rnane use 01 111 trus pro,pXL 

2.6.1 NON ~ SINIJOSfHlJAL OSCILLA1'OR 

Iv1ultivihrmurs ar:.::: basically o:-.;cithdof8 \vhose output wave fh.nns 

are nnn~sinusoldaL They can be realized udng IJiscrde CiJrnpnnenb 

(transistor based) or via integrated circuits (JCS), using the 555 timer Ie 
such as OrKTatinnaI /\nlpHflers, 

ThiS Ie is 50 versatile that it has hecome an Industry standard, it is 

given in ::;,chematic diagram below, 
~. ~. 

de 

; "; 
I .. ;. 



fs the chip (te) grm:md, 

Pin 2: Is caBed the !:ri0 2pr. an .-::x:; input to the lower 

co rnpanrt Of, which has a fixed voltage of·r·'/cc./3, I f th.:.~ trigger-input 

voltage faUs beio','\" 1 /3 "VCC. the o!}erational anl1:Jmief 2,ues hi;:,d:l. caUSlng..· ~ t I _ _ . _ 

Pin 3: Is the output tennlm:d. it I.S the cornplirnerrtary ur negated 

output hOlD the 

Flip-flup, 

Pin 4: 

Ie frorn ·wntking. This feature can be used kit on/off nperatiuft in most 

control voltage equals 

Pin 6: Is the threshoid input, wht;neV(T the threshold vohage 

exceeds the control voltage the high output horn the c01nparador would 

S(~t the flop ~ Bop. 

Pin 7: h cnnw:.cted to the coHector of the discharge trans1stoL 

\Vhen connected to an external tirning capacitor} a high Q l}om the Uip

Hop \vlH saturate the transistor and so discharge tbe capacitor- \Vhen Q is 

low, the transistor opens and the capacitor can charge as prevluuSly 

d· ;,<~t.'~)n),c>,,·l o ........ .t~(,.(~ e{~u 

PinS: Is the supply pin (het'ween 45V to I6Vd\:l 

·fhisi;;.; swbk in one condlHon or state, It if; knm.\!n as one···· shot 

lvlultlv.lbrators. Helnw in the schetnatk diagram of Ie 555-rnonostabk 



Pulse v;':'ldl:h~ \V ."". 1,1 RC 

The rnonostabk 555 operation produces a s;ngk~ pu1sew-hos(.~ \vkhh IS 

detennined by the external Rand (' . 

., .' ~ .tS·T i.[:t[ F!\-ql :LT~~rH»O . "'~'t"'d'~S" mo}O~ ........ ~ t~:...·· 'l~_ ,:J-. • .!.sj; ~. J.:0 . _ .1 '¥' .I.[~_fi.i~~·l '.-.In..,.. 

:\s Wl astahk: 555 tinier ~ n..mnhlg ~AuItivibrators because It .provide a 

continuos train of rectanguh:u pulse., 

fb.c duty cycle defined bv; 
¢I .... « 

P. = \V Xl 0(1% L)' ~~:.~:._. ~..... x . .J . . } 

'r 
Depew:1ing on the value of resistors RA and RB~ the Juty cycle is het\yeen 

50 and 1 DO percer~t 

po .,-\r .-.................................. . .................... .. 
'<.~ ... J , ........... " _ ............... ;, .... . 

~ j .. ~ 

l~: -----·---·r··· 
i : .i1 .. ~ .. ~ (.- .. ---~: ! 

+\/cc 

1 
~'; ~ : I ............... ,,~~_. OllTPi.j·J· 
:. .~ 

.~---.;i 1:'., 
( ...... ] 

·~~~--~··-:~~~~~~~I~~::~ ... 

lA 



'r'he output hequency is 

F""144 

IR ,t:. +')1.")1"1)' C 
\ ./"t· ~J"""" ,) ...... 

D :;:: RA -LJUJ. 

(RA + 2RB) 



3.0 CIRCUIT DESIGN AND ANALYSIS 

The akn of this project is "10 design d !ot'aHy rn>-lcie cheap and 

portahle intercCHH system hJr cornmunlcation within a s:ma!1 area~, privacy 

of conversation is guarant(~cd as the design is as simple as possibk\ the 

d <' '1 {' , , • , , !! .( ! ' , < nee Jortt~ltxonl.erenelnQ also aVdlbbe to ennance Q{.:.mtTH.l G1SCUSSI.D.n, rt 
~ ~. 

is easy on instaHa!:i.on and promote expendabi.Hty >;·vhen necessary, 

The sY5teni design !Hyout of the pH~Ject lS to meet up \vith the 

speciGeJ airns are as lblltYv/s; 

Use of Hard \vlred system~ irnp"k:rnentation usmg a star eonfinrwtion Hi 

'Nhkh the 5<..::b are cnnnel..)kd to a cornmon contrcd uni.t ana!uQue H.n<1 . ...... 

tkuing of cat! dunltion VlftS 3 h1'3, Inaximwn eW'rent uHUzation of 250h-JA. 

operating ternperature V<las 

OC ~ 7fPC and output power of 10\V 

3.1 TH.R lJESIGN l\10llE OF OPERA'flON 

{' ~.'. {~< <. <~"! <, '. d {' ~ -';; ~ < . . I ~ ,:)electwn<...ifCl.HL J 111.3 IS cornpQse {h ),/,~~~tuuef m0no5tarJ.~e: 

nl"}"~ ,·,.;1· ",····,·v· "l1F;i<rl,iJ··':~t '."lid.'!. r·.iU·SL, ~ to stav switches, Imrie ~~ates, the H .'hH ~ H}afU ... ~ 1 ,,~.. ,,"<<., c t - 1. .,! .. <c" U ' 

decoder and rdays 

Decodirm and Condition.lmz, Cireuh:- This emw.}osed of d 3-8 ~ _ l 

decoder fhat selects the slx!.:nal E'lHli the handset vvhen Utiea WL ., l 

Speech Part CircuiL~ This is the: conlbinahon of audio anlpHfteL 

bi!aten:d s\'\'ltches and tnlHsJucers (rnicrophone and .load speakers) 

push to stav s'witehes< 
A , 
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Conversation can (::orne up oHly !)etween two l:(:nninah~ unkss its 

where an the i:hr~e tennjnals engage Hl a 

cOHver-:,arion, When the tirs! caller to initiate 11 caB is the ten nina I 1" he is 

capable nf caHing terminal.s 2 and :L So 'when he Efl.: up his handset }ll,. a high 

state is sent to a cOlubinadonal logic circuit consisting of OR and AJiD gates 

the reset input of the tenni:nal 2 and 3 of 555 Hmer monosmbk 

ruuitivihral{HS, also a high input signa..! 'wHi he sent to the 3 .... g denKler \-vht~n he 

nn,,:ss S\V;fi~!'l 7f!,v';n<.;;i<F'le.,;, tt."" ·;;:'o,,}d t~l;~n t"r';'''}';>'''';' d.,,,, ~<:;.;:; ll'Yl'C'Y' :l,::i·,,,L,J,,, y~'V~'.' .. ~",""""$ .VA :} .. -'& .(j{x ..... ~",;.;.): ........ ~'.~ .t< ..... ~.~.~5! .t:J.... f .w~~ . ;:t:Sc? .... ~.::: ~ .. ~~ ........ . j ....... ' l. • .i.J:. S ... .. :;.{.(~t .. ;. .... , 

!. 'I A • 1 "> v "' 1 mmlJvmrators usev as tone generator at tenruna ;.,. in nng~ output crt tie saIne 

astable muh.ivihratnr in also s(:nt kJ a combinational hx.:ric circuit of an OR and 
",. 

AND gate \,'/hi<:h arc connected to the relaysRL 1 ANI) RL.2vH.awever w'hen 

handset H2 Hhed tip 10 receive a edt the 3~1 decoder then det)odes the t)ode 

\vhlch (::JH be either (} 111 1 (H, if 0, 111, And Ie::; corresponding decimal output 

hne g~O(>:' hioh and HnaUv the rebv RL 1 andRL2 are trhnwred on so. the .... .:.: .. v~ .:..:.t:~ ~.~.,; ~ .. ~-;;".' 

communication IS enhanced between the terminals I and 29 The nmte of the 

cornmunkation is thn::mgh the rnicrnphone of the handset HI to thc aud.io 

arnpUfier, to the hilateral switdl and. DnaHy back tn {lie audio arnpEHer with the 

lnao speaker of handset H1.< The outpu! of the other runHostabk muitivihrawrs 

are tled to a NOR gate and conned:ed as a feedback to the f1rst and gate to avoid 

interruption \vhile cornmunicatkm has been established,/\. one short H10nostbale 

111uhivibmtnr is used at the tt;~rminai to reset the decoder f~}r one sl.;(:ono to avoid 

resIDual caHs. 

Code conversation proc<:ss is carded out by the decoder? it fetches 

the binary numhers fh>Hl thc output of the knninnJ handsets and (k:code it 

in currespondingd~(lmal equivalent ,tvhere only one output is high at it 

tirne, The CD 4028 3~8 deciJder used in th(: design nfJ'hh proj<:ct has a 



33 If\>lPLIJV1ETA'fHlN OF 'fHE S\VITCHING USiNG 11-1£ 

DECODER TRliTH 'fABLF: 

Hits up handset Hi to caU d1enninal 2 by skopk pressing thl.) s\vitch 52, the tone 

generator circuit of tenninal 2 begin to ring and hnInediatdy the caHed pick up 

his handset H2, a bindry code {} 11 in sent to the input. a<ldress of the decodl.)r~ 

then u:mses the decirnai enuivak:nt 3 to 50 hlQh, The outnut nin J is connected ;. (....1' ~ 

to 1K4h feLtys RL.l andRL2 Via NOR ~md itND gaks to avoid interference and 

to enhance conve!'szttionbetween the two relays> "rhe truth t'£1hie fl>t hoth NOR 

{H.h.i AND gates are ml.lstmted belo'N, 
'-' 

A rg C A.+B+C /\+EH-{ /\ftC' 
-------

.} (} 0 0 1 0 

{ J n 1 1 0 () 



n 1 0 ~ , () () •••• 

0 1 1 1 () () 

1 (' J () ! 
;. () 0 

1 0 1 1 0 () 

1 i () 1 G G 
1 J I I G 

·T':lLL.; -1 'rrn~-h ~"l)?, n-f 't,,-,-1'YD wn·-> '\N'l"\ {r;,f<,.~. 1 ::. J':>.H:.- .... ~ .... l . U~~.~· ~ ~ ... ~<.l. ~.t.. t),.i .... v.n ...... I'\. ~.u:u .t" ~ .. I ~.0..ti..,.;.~ .. 
'-' 

-+ .. ·--·-------1 
~}(i!+·-····'···r 

------;T~~--::~:~:t 
. ---~. ~~-.~~~~~-~~~ ....... ~ ............. --.- ....... i····· --_ ............ r ... rrrl 

r---~~~-~~.-.. -----..... -.-......... -.--.-+ ' 
................. ...i ........ r. 

.~:.:.::z....= ... 
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3.4 lONE SH()T f\l(JNOSTARLE l"'UJ.LTiVIBRATOR CIRCUrr 

{!)f second so that on!.} fresh calL are cstabEsi1ed "<,;vhenever there is 
, , 

nngmg, 

and C are resistor and capacitors rcspecti"vdy, 

'To obtain 1 second then R = IDMfL C :.:;., HJONF 

lIenee; T = R C 

:.:.:~ 1 {} Y 1 il' v .~ {l(} ):; '! p''? 1 i~ ,. /~. tv. ". J 

Fig :3, 1: Connection of external kTrni.ng components, 

3A2 TIlE CALL P.t-.:.RIOO TIl\1ER 



The deterulination of the puls(.~ duration is by uSIng thl;;' vdlultofR :::: 

T::: ! 1000 :::: ],056 .~::- 3 hrs, 
.,.... ..... ~~ 

360 

·'.rh(.; harHhet dk~ oper~ltiona'! a.rnplli:i.ef L/vr386. tl.1e Quad BiLJteml 

S\Vltdl (1)4016/\ rnakes up the speech path drcuh, 'fllD terrnin.al is 

separated hom each other by the relay8~ which usuaUy remain nrelL The 

h~t'·;·.,,·} ',f tl:lr",.l·,,··:~t ·'.:sn"j th·:~r'·''':~~'~·l''''.,() ,··r <·~,,·;t;,.t,·':>.{' :>H,;,~,L:~ l·t l" ,.l."./, .. ~{l"' .. ,. ~') ,.d'ub t),. L~ k~:;'~ uuH <d~ 1"<.,~"".db ">.1 ;.'Y'J. ""It" t::u..,.i)l.~ d .. ", ut".A" 1", b 

convert the equivalent hinary fonn to a (kcinml equivalent whIch wiU 
, . , .!" ... !., . ensuxe cornnmHI.t)JUOn bd'weefi t\vn re!aV1< W!len tlJehvo rdavs are mL 

~ y. 

conversations begin through the rnouthpiece and fhe earpiece of handset 

involved, 1.,M386 operat10nai ampEEer \:vas used to arnpHty the signa.l::; 

from bilateral s\vltches so tbat loud and dear message can be received. 

Below is the dial2/am iHustraHnz the sp,eech naris drt)u.it of the ...... ~. t 



[ .. JJ-" ....... E';L"'~t:t.'.,~_:.'.~ ... ~'~.: ' :!. ......... -- --]" ...... . 
0;./ .____ ". ____ " "... _. ._._ .. " ... ~~ ........ -.......... ~~ .;::, 

fI}--clFJ:ts ~,---
~ ....... ------ ...... ~ 

3.5 THI:;~ POVlER SUPPLY UNIT 

J 

9\ .... 
: .. I'f···:::·······:~~ .. l 

'rhe power :.;;upply unh cOlT!pdses of the 240\//\(: supply ftmn 

,yp;P~ I)-",,!' ."() "onn?>'>"""" !'n {l ;4-ovn ;\/ st"'n ,:In\pr''; t"'~'trls1~·~t~'Jl?>r- D r ;,};),,-, L_ .. U,~ .('.. l"......·;:;:c: ............... _ ..... v~{, ....... u i ... ~ ... k ........... ... '"wt.-~ ~L., y ~ 1.~ ._ .. ~.J •• J ............. r:l .. _l,.~?:...~'"« 

rectil1ef1) are avaHabie to enhanc0 red:Hlcatio.n of thel\C Vohage to DC 

maintain ] 2VDC at output A 5 M .. A anti surge fOS0 in the !:ran;;;fbrrner 
Ad· 'J - -' ;' -y -' < nnrnarv \van eflng pmVl 'e nrotectlon ror tile ClfC!.Hi. ~ -<- ....... ~ 

The di;·wram of the power sUfm!y unit!;;; illustrated bl..>kIW; 
...... .i. .~.~ <-



r·····-···········...,~--···············~~-¢ i 

~::::: 1~ ~/ .i·:,~ 
j 

3.7'fONE GENERA"IOR CIRClifl 

nluhivihratuL 'J'he fh.;quenc:y of 

operation \Y<lS about 1.531IZ, This \vas achieved by using the fi:}nnula fi)r 

frequency .in astable mu!tlvlhrator. that is~ :!iequency isl,44!fRl+2R2} C v·there 

u 1 = ');{'>O n') = ;j'j<"'n·z·· .• "., .. ,.1 (-'. = '!T JT' ·Ttl,,: •. ,;.t'·i·~}n'" "d~ d·, :>i"'H':~ O·'~~11,~·"'t:nr (' 'l.···~n 'Ii. ;,;: 1",. •. .~", JM"'> r\ .• ~ '1 . ~}j"-.... ShU{J .. , l.~. r, .! 1. ~ v «'f: as. (" . .., st: lvd~ t:/~ s . . oW' u v. '" ., "" w..l s,~ 

connecting tn BOhin speaker, 

To calculate the h'eq ueney no 'A , 

:FreCi,uencv = 1.44 1 , __ 

i'y)(t-j-!){47f)' "1 n3; 'X'" U;'l 0.6 
\, h",Jo.;,f .J .A.>.'. 't •• x.. i,.~ ./.. VY J .. 

~: i 44' • < 

"" 153HZ 
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"",:' ...... t .... ··.'.·.7-..,.i .... , .......• 'M' ...• ,.:',:' .•.. '.... 6i.,'I1.J' ......... ;;.",'. ,l .• 
- .'" 1 1 c ..................... :_; - ............. : 

!, L. ............................. ~+ .. ~~~ __ ~~, <..· .... ···························1·· .. ··················· ..... : 

'--.. ~.. .. .............. ~ ...... L ..... ............... _ ............ ........ .1 ... _.......... ............ ..::,1::::::. 

'ron~ Generator Clf(:'ul! 



? ........ 



CONSTRtJCTION AND TESTINC 

4J} CONSTRIJCTJON Of.' Ai\IPLn~IER CIRCtiff 

The dt>~ign of lb.J various circuits cnrnprising the intercom system 

was 

breadboard, to i;:nsure the workability of the design. \Vhen the systcrn was 

t~evtdlMd to be \vorklPo en:::·c1;ve 1v !·l~lM ""l'nr~')"";~rlf '~;':>ri:· ·j·h,:>,.., p,",-n·"·"'·'''''lY i"\' ;0-'& .~.A. <.:r ' •• .. J'._ ':'t;-;: ............ ~ ..!.y} t. ......... v~.~l.'~."".. ;.;.v ..... "}~ ........ 'ly, -:...:.: ....... L( ~.I ....... {}·~.{.)A ... ~{:... .. 3)..1.; 

'The cnJl1Ponenl \-:liere f1xed to the veroboanIby nIacin£! ea.ch {fin of • • 1 ~ t 

the cmnponent in a separate hole. ~md then the pin vv!H be sn1d.ered into 

the (::ircuit via the use of the COH'!I.Kment sClckeL Sold. "rlnL)' lh:> J " ... t .. ··6 ... t: 

componenf s sockets W{~fe done VJ ith great care to prevent the danlage h.i 

the cmnpnnent< '11m "lip of the soldering kaJ svas: nse(L The teulpera"lure 

of th0 solder \V<lS regulated: to staB over heating and soidedng tech.niques 

were app!ie{t 

4.1 CONS1·nOCT10N OF: '·rHE CAS INC 

The choice of material used fhr the pn:~le\.)t \vas \~/ood because of its 

and whltiv0 cheapness, concert of conventional 

·1e]ephone casing was considered fi)r the design of the pn:ded casing, 'fhe 

IHooificat)ons '-}Jere made befbre the actual construcHon VJas made to 

ensure thM the finished work was C{Jn.[(H'med to specif.ications, 

The various cnrnponents comprising the\\ihoie intercom system 

were puts together by fixing them in their appropriate places on th.e 

constructed. v,fooden casing, The cltCftit board was scre'\ved: to hold it \vith '-. 



4.2 TESTING 

Bef{)n: any construction work of the systcm~ each sub part of tbe 

device was simulated in eledn:mi,,~ \vorkhench snHware to know the 

workability of tht:~ part:L 

The bilateral :-;:,'~vitches \vere tested and coupled to ens un:: that they 

'!'h· " ,~ , , ~ 1 .", ,~y A 

J. e an!phher CIXC·U1ts ViCnJ testell to en Janco mgH etl1clency~ 

The pfPvver supply units and tone generator "Here coupled and abo 

After the general coupJed of the djffcn:nt subsystC.U1S together, the 

dev;~e was tested and fuBy satis ned the spedf.l:cation~:L 

l'h.;: foHnwi:nQ results \vert obtained, 
<.. .... 
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'fhe pn)blem encountered was radio interference hut this Yvas 

solved. bymahng adjustrnents to the value of the resistors used to set gain 

at the pre~(.uTlpEf!cation stage, A. lot of noise was received at the ou.tput of 

the drcuit~ due to the very high gain of the mnpHRer, then 471.rF~ 12V 

capacitor '"vas used which {educed the effect of noise, 

.A nwnber of precautionsv/ere observed in the design and 

construction of this p{i.~ject~ This \vas done to ensure the system worked 

eHkiently Some of the precautions include: 

Proper soldering techniques Vlere applied, s'lmy solders were 

carefuily {eulJ)ved to avoid short~circuits and bridging, 

The \/alues of circuh cornponents vvere ewmre to b(.~ very close to 

tb~l'r C·~~1'"':1'1::t!.,.:~{< ';~~"!u~'><:' ......... ) ...... '. ) .. ~ . .1.-............ d.w~.~ ... l ~ )AJ <'A.~"'J. .. 

"fhe vero hoard was cleaned to avoid any d.ust particle that could 

Proper idenHfication of cornpnnents and. their parts ~NiJhvatues 

were lnade, J1'orn the tirHe of purchass:: to the time of c~rcuh 
, 

constructions, 

An corn~.}{}nents were tested bek}{e solderiug took nlace, ~ ....... t"" 

4.5 TE.LECONFERENCING 

As mentioned eadier, there is a prOV1StOn Gx tekconh;rencing 

:!ilCiEty m lhis project, only the rnaster station CBH ignite the 

teleconference hy pressing the teleconferencing switch which enhances 

the ringing n f the entire three tenTlinab dong vdth the LEDligb.!:s ul''' 

rrhcm:fbre~ conversatkms among the terminals are achieved . 

....... ~ 
L} 



CH.APTERfIVE 

t~,,g')~::('l l·'Sj~)!'>..r A ~'I~ ~::n:"("()"-!!f"-ll~'N[ 'j" ')'1'<-." .. , 
'-... \ .. l"'i ,L;~), .. n l~ f'%.l..J ." .r...ir!" lHl,.i. ',i. )A.I H., l''IS 

SA) CONCLUSION 

The &:sign and construction of a rnuht-user intercom ld.ephone 

carded out in rhls project exercise has p.r<:)vH:led adequate 

information on the operation of the systenL 

Adler carrying out th~s \,vork 1 no\vundersLlnd better than I..)ver 

beG:m::: on the importance of tt.."lec<;Jr.nmuuicHtion in the kdmological, 

social and econornic development of our sociely, J was able to kuow the 

work.ing principles and applications of general intercnrn systems. 

L[i\'IrrA'rHJNS~ 

Based on the scope of thh pn~ect itwiH improve the worknbihty 

and eHkiency of the syswnl if the f:hlhn.ving measure are nbs('T,/ed~ the;~~e 

tThe gam of the Amplifier drcuit~ .LTVt386 was very iOVi thus 

cHHsing knv arnpHfkation at the output~ but by connecti.ng a bypass 

capacitor across pinl 

considerably, 

it i\.nother factor is the monetary aspect~ as the most des ired features 

of thls prr>jectwere slightly realized because of the fimmcial 

constramts. The u~.e of multi~}iexer TW itches are cascading rnus! 
1 "" 

h<.lve been used instead of only one utmzed. .. d 

Ht Lunger cahles enhance longer distance covermre since it is a wired ~ ~. ~ 

intercom televhone 5vstenL 
x " 

]"he micro!')ruccss{)r~hased svMem. enhanc(~smu.W access hnk in tbl: r. v 

2g 



I wiH suggest that people \vho like to lay Imnd on this type of 

project as prt~sented in this project should improve the work later. TIK' 

areas \vhere improvement could be done are as J()Hov./s: 

The anaJogue exchange shmdd repf.ace hy digital exchange nEiL 

.t\'fore sophisticated ICS should be used to promote en1dency_ 

T'bis project is ho\vever reconmlencied kw use. 
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