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CHAPTER ONE
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1.3 INTRODUCTION
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which wan then be transmilled 0 g recoiving end.

expanded man’s capabnlity o commnuny
ingxpensively, The infercom is o oul-down version of the Telephone which

relaiively choaper to install and maimain {151

The Interoom s an efficient

specch 10 and from a short distance, 1t s v choup and

0 eivilivation.

gooesa 1o requisiie information which s a key o




1.2 THE PLACE OF INTERCOM IN COMMUNMICATION

Corpmnnicail

from ong point

HENEIT

gonpration, engading of
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fane

reproduciion and recreation of the onginal signal,

Bovent development in sloctionics, rooog

specilication and complexaty has made communioation o
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The intercom which s an unportant comnnicati
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simple desipn and implementation wohmigue
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1.5 OBJECTIVES
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CHAPTER TWO

FITERATURE REVIEW AND THEORIUAL BACKLRO

18 LITERATURE REVIEW
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the data reocived by a processing unit in oither dy
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transmission facilities o conversion to digital
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deplovment. Thus an ability 0 access anythiog Dom anywhere as well as
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conveys sound over g distance, A siring

tube roight be considered telepbonic nsraments.

The standerd dictionary defines
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invented uniil the eloctrical sy

telephone were koown in 1IR3 but 8 wasn™t until

A i wasn'tw

R S P - v P R AN
> divelopmoent didn’t procoed in

fine ke with one investor after another workiog to

RESTES TV S0t

oo disconnecied events m

(z

Howas g sene

The first vecord of olecirical signals fi

Cherist BMephen Oray whoe transuiifed

pearly 300 foel over brass s

P - i PRI
powered devics, The then

8




waant gave way o
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hevause be worked on a pringiple cal

sransmil sound for g short disiance over o
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changes were bandled munually,
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phone was invenied in the T8EDs by Almond Brown Stronger

who hived m Eansas €

sutorpatic exchanges in the US and Hurope,

War-lime cxperiments, innovalions and inventions thye

The first comumercial mobile

ciront of tolecommuicsiion i tho post-war ey,

igiophone serviice was pul i service an

lephone nebwork by radio. The same

cabies, resulting in o ywajor unpovem

interrupied by other electrical nterference. Misrowave radio

to moddern

used for long distance lelophony i

slectronies, was invented at e consisting of
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2.2 THEORBETICAL BAUKGROUND

Sinee the project is an anslogue design, the kan

tronics 10 arldeve s lmpnlomening
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of the theories that support s proiect was dari

SEhooks, Iagazines,
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range of 43 — 3.4 KHZ to electrical sigoal which s fad by wires through the

fransmiitier that modelaies [

sysism}. The telephone ransroitter conlaing Hny |

4

2

pranules which are closely held m srual! corapariin

wivgh ts cup shaped and a

shor piece s dome shaps

from clectrode which moves only when the

changes in the aiv gressure, The carbon
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migh How of current

LEBSAY thal necessary that sound
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® For channel assigoment sach messag
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N To overcome cguiprosnt lmiations

.

s This is the medium through

e from ihe

recedver, it omay have

underground cables 1o slay ¢

vy
joveny

o
pay
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degradation which may be due 0 noise or
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anal ard veject well the unwanted signel,

OUTPUT TRAMDUCER, This is the device that converts the received electrical

output signal e the desired Deom by the user. henoo
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transducer hence i the loudspesker that cowveris slectics

wayes Uther examples are CRT (cathode vay tube) moter, oscilloscope.
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CHAPTER THREE
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38 INTRODUCTION

The study of the principles of operation of vark

the constroction of the txercom was carclully dope. A thorsugh apprasal of

theoy

7 bebind most components used in the crnwt design be

weal matevial pecded for the perfect and ond

el decistons of this magrinele was
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2
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o
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.
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disousses some theoreiioal aspects consic caloidations consdored i

choosing the wdeal components for the cireuits. The comwmunio

extonsive i this chapter provide

sugch as ow power communplion, ngh Hoainigy, b cout

03y vl ols

oxide semiconduc

1y which

{ransistor-transistor logicd nsed in previous construg

3.3 THE COMPONENTS CHOIOE AN DERCRIPTION

The project mvolves the use of o reasony surher o

veduced pumber of

T simpli

y

eoonoinie unposiance of the project Also the liod munber of compornms
involved provides tow power consumplion i the cirout,
The project involves the ollowing main componans

4 : 3

{i LA 386 (Audio Amsplifien)

{ii} 44608 (Alanm Osciliat




{(Hiy 250400 witehing Transision)

110 THE LM 386{8)

wain audio @iy - that produces an
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putpast of ahowt 1 owath wikch ot of chotes in the Ideroom
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The Alarm Sooiion 18 baapit around a PRGSO O

hetior cholos than the 4011 OMOR ascitlator

svailable cholon

ccialiy with the addinon of resistors

and capaciiors bebween Pin 1 and Pin 8. The chowe nithe 2EGA0EY 10 is due o it

o

hetizy freguency rosponss when comp vared o e 3

Ty of this device 18 uxed i the cirou

cepresponding wisrnphones. B

The device has reasonable 1oy
for battery powered applications.
Same features of the 1RE3%6 inckudes:

® seif Centering oufput guicscent volinge

attery Uperalion




# Yoitage gains from 20 0 200

% Civound reforence input
% Laow distoriion
2 Avaifable in &pin CMOS pockage

Same of v Applications inchudes:

# AR-EM Hadio Amplificr

# Portable Tape Playver Ampdifier
@ fdercom

# Y Sound Systemn

® Power Converier
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342 THE 40008 [}

The 40608 i unigue oscidlstor

seoteetion and high current driving abibity, B CMOR 10 des
i =

3

binary sipple countsr with an on-chip bull

divider Integrated Chvoust (ICLY oporates i bl
cirenit we are inferested in the RO conBiguration sinee sound i imvolved, Also i

the chip is a reset funclion which places alf ouput ini

dimabies the peciliator, 1 s slso capable of driving a Z-low pon

apphicable

The oscillator prodoces len Troguenciss of o fune, A e v bransinon of the

clock will advance the cowrder o the nexd s

wit very slow inp rise and sl tmes. This 1

input b pe

aitornative n 555 Umer because of s s spplementaiion cirguil in

o

which reduced munber of the 355 Gmers are involbved. For 1y estinatfe of

five 355 toers would have beep used, thus oreant

sunity and oan opor

exeeilont poise b

is used in :i g alarm section for gener
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The recoratmended maimum value for s
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edhere % = the () value of the particular output

For example assuning that fm
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Similar procedure can be applied to selated conditions.

%13 THE 250480

The 2504010 is 8 NPN uansistor. B aucdio froguency
amplification and Inw sped swiiching. 1 has g maximinn power of GO0 e al

75y The choice of the 230400 10 is due to iis better freguency 12

sonse swhen

compared to the 4011 OMOS asciligtor. 11 is used in the consiptction for

switehing for compnmination when the handsel 1 p

gy
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abion of the 2504070
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Fig 34 A diagran showing the pin contl;

314 QUHER COMPONENTS

Ciber components nsed include

muzrophones and dindes, The Doudspeskors bwlp

sy currerd s

sugdio sounds. 1 has a oot that in o ny

apphied o i The lowdspeakers wsed in o have an nmpedance of § L8

u‘"‘;
A
o
=
vy

Whiie the capaoitors are used in sloriog o wi help within

the owouit fop Bitering wewanted froguencies i aisiio mnpiifi

eiunination of tipple o the DO cirouls

372 MODBULAR DESIGK

Camd alanm civewil, A

The consiruction lnvolves ¢

poswer clroudt is also added to veduse oporationad cost,

2

The diagram above below shows a biock disgram of the homs or oifice erom

P
e
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micrnmng u}wm

N H D oeamvnrieation oy B !
comruesion boy A ; CORYRMNATON DX & i
SO A4 )

BLeRLE! gmpifier b

Fig 2.5 Modalay Design of the ntoroom

321 THE AUDIC AMPLIER UNIT

The andio ammphifier is buwill aronnd the B Teo audio amplifier

mtpgrated cronits(10) carry the bulk doby in 1oty serves o

particular communication oo Thare are two cowm

-

S S SV S SR . o a U SV UV RU N SR SIS ORS SRS SO SRRV
A particelar audio amplifier is comuecied 0 a microphone ad g spes

pcrophons convernis audio encrgy into wwresponding sleciric audio sigosl into

- 5 . . .
H

the gt of the aroplifier. A speak AWAYS )

ol to the ouiput of g

>
&

particular woedio amplifier,

[od
j}.
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Fig 5.4 A dagrars showing the single audio mnplifier ciroit

The value of the invol

e COMpanal 15 i e Audio (T

\1\

st e

LR

of 20 The connection of H0uf 16V capaciior between o

moreases the gain lo 200 The integrated clrcuit iy pr
the power roctifier,
The two  amplificrs are

cosuponents, Microphone B is connecle

T

3,\.‘..«

s pyicrophone B s nsed in the indooy or

b i

for gnample when a house owigr spe

4 >

the speaker A, This is one compuication ling,

The other communication line involves spaakiog into microphone A and

amphification takes place in audio ampifior I3 The ouiput is ab speaker B This

gapiains simply the cormmumioation betvweon the tea baxes

Ao
]




322 ALARM UNIT (8

cireuit. The

% : S UL PN L T NV
The Alarm wit mainly consists of the JU60E inteyn

farmy, The freguenoy o

Orscilistor generates the reguired audio freguency for the

ook clrowt,

tormuls ol the es

the signal can be caloniated using the froguenoy

Fig 3.7 A (‘lifmzan showing the Alarm Linit
The main frequency of the Osciflator i3 glven by

R, = 3.3 KD
Coo= 0061 uf
fo=1/ 2203 0001 5 107

= 13,2 % 10° Hz

[y

guencigs than other consuroctinns

Thiz gives better output fie

frequencies betwoen the ranges 48Hz fo B89 KHz found by uaing othur 1Us

ol or conunon 0a

3363 and 0.001ef of the BO constant 5 guite

\
range of circull apphication.

The frequency output 2t Pin 7 i given below

i

ahserved which have

-
L




£37a

The Audio Alanm i equeney s 825Hz,

The Audie Adaro signal requires amphificatinn fr ¢

e henrd

A

MPM transistor (2504003 is incorporsied iny

I A N L s deygr v r i g b  enern oy e g
of a pariicular or corresponding speaker

The 250400 15 o better swiiching devics when the collector i3 current

around ¥oma (0941 1

e
Fheref ore,

wrea s
ViR,

Switches A and B are Invorporated infn ¢

o

the switches are

v beard ol the enrresponding

speaker. This connection allows the ailention of & pa

through the other box,




33 IMPLEMENTATION [4]

The power syston supply power to the

suppiies 9V to the oiroult by converting ¢

aidd of a lron-Core transformer and a bodge  rectifier w

40071 diodes and a 1000uf capacitor to remove nipple and distont

: P e
speepving ond, i 15 boil

The Amplifier section s found o the fransmitier and receving

A G

around & LadB6 operation Avuplifier with the gt gotien fiom the sucrophons

while its ouiput ks connedied to the speaker of the ree

in s cironit is used a8 a gain amphifior wil

Ap the receiving section the input, the inputs of ¢

help of a capaciter and the oulput

the output clearey

o output as well £

section 19 bl arcund a 40605

Y
e
pae
o
o
e
I~
inad
joes
¢

e avaiiable choice when compared 10 otngr o5

feag. 4011 CMOS oseiliator and the 230400 URON spciifatory The 40605

Intoroom consiructions. The 30608 supplies

ey where ihe

LM3&6 oporation amphi

sound is aaphil

hod tothe 7

meceiving section, When the bulton s press

3]

and the outoul i3 connccted the 40608 escillator wineh 3 connecied o the

5

positive input of the LMIR6 and when the button 9 wleased er 1s cated! from




she 250400 and the cirpuif relums o e ¢

v

process. The output from the

recelving section. An added sdvantage m this section v addibion of

sides of the communication line and an ardod advani

NG SRR TS S & S9SN
15 FInERSy andd =.§ B

guick conmmmication, 50 thal wihen the

roceiving handset containing the sarpicee and the mouibpiece o microphions

i,

fstand conmention 15 aohi

1y

P




CHAPTER FOUR
CONSTRUCTION, TESTS AND BISCUSSION
4.8 INTRODUCTION

This chapter gives an overview of the gengral faveut of the consiniction of

the various parts that make up the commumication boxes, ihe assembling of those

parts 1o give o functions] intercom systom I alse deals with the e

b J SRRYS

o~

Bysiem b“ the use of breadboard before finu dest

¥

This chapier also desls precautions akon during the consin

a5 troubleshnoti out the problems faced duving

icchnigues used i sorh

copstrucnon. Aftor caroyving oul proper d s anabysis the project iy done proper

1 L

testing is regiured fo onsure that ¥ sulls the purpose for which i owas design for

4.3 BEQUIPMENTS USED IN COMSTRUCTION AND TERTING

o~
o~
iy

fn arder test the functionality of each part of the clreut constracied the following
squipments were ased, They ncluder-

% Dngitel Moltimeter

Some of the materials and equipments used during constraction include

&
et
Ant
>y
&
=
Y
~
o
ey
i
=
i
3
&
-
o




4,11 BREADDOARD

N

Hrepdboard are 80 older-dess proolyps hesard contaimng v

g OF CXPETNE

cockets for plugging i compmenis o typing sivouil Lo

Fhe breadboard serves a8 & fempoaly CRDSIREI

DT P o Yys v R PP S LT,
fanciionaiity of the COMY pents o e

componeits ust 4 were lakd out og he bead bowd

of the project dest
arrive al the fipal oo sstruetion prosenied.
412 YEROBOARD

troeks of 5t ciges O

Were board consist o o ostrip of 18

1oy form a

anduetors b e G710 side with holes drifted ¢

ind of matnx arrangement, e ho

Ao 08 LI

igat, moodif coations  and

regiboard the various comnpounils

At :za«:a"“fi« noe o

H M s g ypias IO P
grproprinte pis hole and the pins soddersd inlo 9

specified desigh. Soldering was by

e

ot the i

e b
Szub i

comprnenia,
413 DIGITAL MULTIMETER

iy opder to achiove propes i

e cusod nesting

at var v of the Lo siruotion. (Lwas hasioal

rey e . eealent 5. 3 PR
@ e vollages at various P of the s

3 ~ H LS S r i
® Pl resistaness of rosisings i the CHCUES

o
3




% The mpaat and output currents of

# The freguency of the T4G0H,
4.3 CONSTRUCTION OF CABING AND ASSEMBLY OF THE

PROJECY

The consept of conventional casing was invebved with Bitle modifieations

FTheretore slogiricoal

done 1o give a resmmblance of the modern G8» handset
socket bowes were used with appropriaie allowance inchuled 1o Incorporaie

zar plece amd mouthpiooe,

The dimension of the castng was considerad with respect 1o the sl

Yerg bosed, The various components {Bke the power circnit, man clreuit, ear

piees and roouth piece)

comnunicalion hoxes,

The Yaorn boards were fusr deitled through sk

serows usod m? i the cireust board i ploce within the ¢

42,1 PRECAUTIONS TAKERK DURING CONSTRUCTION

Quite a number of precautions wers obsorved i the desion and

construction of this projoct 1o order w0 ensure that the

I RIS TS
SOALRIOTR

the components were not damaged during coustruction. Some of e

inchede:

# The cirouit design was made casy 1o understarsd with magor inferest

v and o veduced  much

mnprovainent  of  extling  iylercom

syperimenintion with components.




5 Fhe values of the components were chosen olose v thely ealoulated values.

Proper wdentification of componerts and theiy

oth at the point of purchase
and diwing choull consipuction was aasurerd,
owed during Vero board and

* The circutt design was religinusly [l

Wi,

epadboard stages of the consin

# The temporature of the selder was regulnied 10 provent overhes

3 5 t
seloctod o mabe fo

* Soldering-iron (3 WY lead wives wore Jisorinin

or styay solders were carefully ronmved o mvond

effective soldering. O tan

short cirouit,

3 Yr P 1 TT T SO P
® Bower sopply was normaily put or disengaged from cirowl when

angd consinwtion

tugping o unpluggiog s doring ost procadurs

# Conducting  roaierials fegs of the g

sreewdriversy v
4.2.2  THOUBLESHOOTINMG

Uniring the testing and consimuction slages a seguence of steps were porfommed in

ovder t locate the areas of Fault and cowrect theny This organived toubleshootin

procedure includes
# Fault Anajysia
* Bauipment Inapection

n

SUCE MICARUToCI

® Yoltage and
% ¥ amd capaciioy esting

® Equipment Perfonmance tests

Tl
o




43  TEST AND RESULTE

niost of the regiired renting was done du g the tpemdbourd sta

bed

each of the oulpul was e casured and o

M. S gt P . ey PR T e T
g the cmoiiioscapn, HUS W

i psceriain if the nocessary & Adgy wWas achioved.

o

{nitial tesiing Wwas alen done USING

41 functionatity of she design. The final slage

e various paris et pade up the et 5 sy siets

LAiTy CLTO TN Ak o Sure

by testing the alarm ciroait, powst cipoust s well ns

ey wers Wl King propertys

Adug testing was done to make sul fhat corpmunalion eiated pelhwoen

i

fhe W SOMEGH pication HORes Tiis was done bY speaking o fhye oouthpieee 46

e ot ihe other et 0

opz ead and having & e b

compunication boxes, spst for volce chardy 85 ¥

siray signaks was also done.

The output of the two s gave celighic rosull with ¢

with neghgible noise jnierierence.




CHAPTER FIVE
CONCLUSION AND RECOMMENDATIONS

5.6  INTRODUCTION

Working on this project was chaltenging, but T oon houss

st interesting amd vory enlight toning. Phe pi

<

consideration of son

and dorability of pomponents, ¢ L as woell as the @

of research materials, The performance

- P R B T R A Y41 Y ety —aw% it
BRECIICRIECTS. The system gdesignen oan

good sound guality and low noise sutput as well as user fnenaly.

5.4

Some of the probleres onoouniens 4h s

construciion of this sysiom are 85 foliows:

" Phe initial design we had was deg

amplifier but this IO consames bt

arent of heat. So the TDA 2030 was replaned

i Fu

B e serpbadongs Paendggigeey % TS A}
the pables betwwesn the two Combi pnications

ainws the nutpu of the LM386 are just aboud 4%

v .

® 1 owas observed when the communication hOXes wete positioned very

-

. i §

close 1o each other) theve was & noisy sewnd due o

sensitivity of the mictophone,

(;?'i




# The original design Bd wot have swiled circutiy gl thiy veduood

P P VST TS i D DRI S carrpt e dase Taod Inex vatoveyeras
prvvacy. Enoreions switches had 1o be imeorporated dusing

s that oudy when the switches are pressed can woper commimicaiion oocurn

5.2 COMNCLUKION

{he aim of s project which s the de

C O g T S A
et construciion of o

fulb-dupiex inicroont was practically achic a3 slemonsirated by the rosults
disvussed iy chapter foorn

The stmple wired wtercom designed in

yation. 1 oun

commedity for profit onented orgm

y

mtercoin of 88 a door-phone fo sorees visitors, fis

-

,
tvipe and

TV oand stage productions but 3t s usually modified isto hes

coymected in party-line arrangoment

In addition, the consiruction and casing was ¢

»

gasily be mwintained ard vepaired. It should

s o the users doapiie that the overall

performance of this design would also dep

design s neor-friendly with good | low noise voice outp,

8.3 RECOMMENDATIONS

This prolect portravs the applictinn o

N

sest more research could be

i an age of repid developments and inventions, | swy

done 1o inprove the projzet and make 1 more
Some inprovements nchale:

4

be wilded 1o mndks a modeny

& Addittonal oirouits could

Bizicom sysiers

Lo
<o




® The sound IC used could be reploved with betior sudd rocent ones that give

arul stations

8 The oironit design could be expanded so that more chang

can he interconnected.
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