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ABSTRACTY

Dver the years telecommunicars fons hus witnessed tremendous sy
mind-boggling deve lopment with more effective and cost saving methe
heing discovered,

¢ - . -
However, the PRHTRCY needs of man a5 regards comnuniesiions, to

comimuicate with hig Hnedi

fate ¢

He enviconment are of vitgl HTIpOrtance

The desipn and construction of 4 three-way intercom system 1s aptly
described in this project. The project is intended 1o provide a cheap but et

effective means sf communiention within a house or an eatablishment

The system makes use of wA 7 LM 386 amphifter is primarily
responsible for the sent signal so the he received clearly at the
channe! where i ix se

Helays were used at the exel ange o achievelreslize the aim of the

design,

Channels were Hinked via the us ttohes through an auto

The expected result i

&

Bacussed in chapter five and this chapter

terminates, with the conchusion Ji”i(i reconunendation
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CHAPTER ONE
IMNTRODUCTION
P THE NEED FOR COMMUDICATION

in g word of constoy predation and competition, commumication  and
expressivencass are vital 1o the biclogical survivel of alt Hving cresture. Recent studies
which have dealt with the range of animal’s cormmunication have revealed thal these

reafires conununicate by body movement or by making sounds 1o indicate danger
disnovery or desire,

Fumans, being crestures of higher itelligence were not foft behind in this
revotution’. Primitive man  developed metheds of  conununicating with hig
immediate saciely and even longer distince. Early methods include drumbeats, ‘fiif:
\;zm%f: stgrats arnd instruments such as the rem’s horp gie,

As man 5?“&(*?*‘;‘135’43 in wisdom and knoewledge, his methods and needs of
compnication have wlso become more sophisticaled and efficient, Communication

f social development and hence its development is
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goptiges 1o the

BECCRRATY.

1.2 COMNCEPT AND DEFINITION OF COMMUNICATION

In the Hight of the gt thet all ving creatirss communicates with each other

and also with thelr envivonment, communication in electrical Engineering tenm; can




therefore be define as “ihe sending, nrocessing apd reception of sipual using

$

electrical means, A tommunivation system can be delined as o svatom of sendins .

fransmitting, processing and receiving signals. The means of communivation can’

be in the form of a radio fink. optical fibred, satellite and felephone network,

Telecommunication is therelore the 1 transier of information from one point 1o 2

distance pne. 1t is the ftfe-blood of modern oy sabion, Withou i sonpmerce gnd

ndustey 25 we know it foday could not exist Certainly man’s prok ng o space
would be snpassible. 1 is even difficult o ragine what ?ize effect on our Hives would
be without relishle coonomical and efficic sntimeans of communicatinn,

In the technological field, communication dev elopment focuses on researchin )
more efficient ant {aster means of fro nsmitting information and IMRSEAREs over any
distance.

Efficient means of communication and GUITK acoess to requisile nformation
are great needs of 8 fast developing world which even explorers bevond is horizons,

Soientists and  onginesrs have  heen able o so far provide for the
communication need of our world, thereby actualizing the « concept of the world as
being a “one big family”,

L3 THE INTERCOM IN COMMUN HATIONS,
The intercom iz a simple dey elopment utilizing telephone for the purpose of

commumicating with a specified area. It s adequately sufted to cater for the

T




communication within an area which 1s consanguine, eliminating all the unnecessary
I i

excesses and ensuring gquick aceess to the desired port of call,

%

The intercom 15 a cheap and effective means of commnunication within an
X ]
sifice block or a complex, an organization or even o parastatal, The design of the
intercom system 18 made to suit the specified needs of the environment in which i i
i be withred with adeguate consideration for Riture ex;;am i,

v

The intercorn, therefore, playvs the role of being the most efficient sy well as the
cheapest mode of interpal commumication within an organizalion, {the name i3
derved ) fronn the role 1 plavs as o good means of interal compmumication.

"i'ixe! intercom can either be manually or awlomatically operated, the manualy
operated Infercom requires the presence of an operator al the master station o

connect a caller to it port of call. The automatically oper: ated intercom however, dogs

not reguire g master station or an operater to connest a caller 1o H8 port, as calls are

1

passed through the digital exchunge with automatic operated switches,

1.4 ORIECTIVE OF STLHDY
Thiz project was embarked upon so ax to develop a cheap and efficient means

of communication for ouy Incal catablishments/organizations.

<~J' &




Bprovements were made on previous works carried oul as manual connection
between the caller and the ealled subsortber af the other end were hnproved upon by
replacing i with an auto-exchange.

Muore sophisticated intercom desipn wore alse analveed and the excesses in
were expunged from ths project.

) 2

An intercom which specifically suils the needs of & small organization/

Estabhishment without being too expensive is the focus of thiz study.

LS SUOPE OF STUDY
This project focuses on short distance of information and messages within an
establishunent or smadl organization,
T e study only wired telephone transmission is nuthined in thiz projest with
provision for 2-UHANNEL system which will sutomatically operate from one caller
the sther is discussed in this project. There is however ihe need for grater
commmunication needs for which o wireless communication systemn will be more
desirable, but the scope of this project specifies the design and construction of a 3-
way AY ltercom telephone system,
6 PROJECT METHODOLOQGY
This device operates with direct cwrent when the line iz not locked

Basivally, when one person 1 his handset and call the other, divect current flow



flows thivugh w the exchange with no power conversion. As the eatted subseriber

- r.

picks his handset, circutt current as wtornatically setzes with A0 How) ng through the

amplifier due to the establishment of ¢ somrunication ok hetween the two,
L7 JUSTIFICATION
Since it is generally agreed faot that travel; ing long distance fo deliver just a
sitnple message which migh! not be that toportant as an unrecess ary waste of Hime,

considering the time span, o simple comonmication system, cheap, affordable and

easy 1o 'i?;zvz;imain which caters for the needs of small establic shiment with a tight budget
will be i most welcome develos pnent,

An organizalion must maintain a high zsf“ﬁ{%iém:y fevel and also try 1o keep
sver-head cots as low as possible and so this project which is simple in nature can
come in profitably,

the fact that it needs no master slation 1o operate it eliminates the need for

second operator, Al this beyonid reasonable doubt has ﬁm*mi:z nmtification to the

reasonis} for which this project has been carried £t




CHAPTER TWO
THEORY
210 HISTORICA LBACKOROUND OF ’?"%.-‘Zi.ﬁi;ﬁiféﬁ"é MUNICATIONS

Man has always sought for a means of more efficient means of transmitiing
iformation at fasier speed, As noted earlicr, drumbeats, fire, smoke signal and the
ram’s horn were methods used in early times. During the middie ages, homing
pigeons were used 1o transmit IEEEREeS,

fowas in the 17" century that a sighificart step was taken in the area of
telecommunications development when in 1667, the English phyaicist, Robert Hooke

. ¢ .
invented # string kelephone that cons wved sound over an exiended wire by means of
mechanical vibrations,

Ever since, “sporadic” developments/iventions have heen witnessed, ftowas
however in 1876 that Alexander Craham bell was pranted the patent for sleciric
speaker telephone; he had discovered tha, only a steady electric current could he
used! to tranart the human voice

In 1977, he produced the first telephone 1o transmit and receive the hurnan
voine with all quality and sophistication.

2,13 BELLA MAGNETIC TELEPHONE
The basic unit of Bell’s tnvemtion consistes ‘of g transmitier, receiver and a

single connecting wire,




The fransmitier and the recetver were identical, each containing o flexible
metathc diaphragrm and 2 horse-shoe magnetic with g wire ool

Sound waves striking the diaphragm caused it to vibrate in the Held of the -
z*fzagf‘ze'i\ This vibration generated an electric current in the voll that varled in
g}i‘{};}a}z’ié{m’ to vibrations of the disphiragm.

The current traveled th through the wire to the receiving station where ¢ changes b
the strength of the magnetic field were produced,

This variation in strenpth caused  the receiving  diaphragm 1o vibeats

reproducing the adginal sound,

412 MODERN COMMUNICATION 5YSTEM
The, modern communications system was developed through research and by
identifving the needs of a fast-developing world,

The block diaphragm of s modern communieation system is shown below;

TRABIRMETIUR j LEIARINEY RECEIVER CUITAY
. - B |

Fig 21 simple communication syvsizm

220 INPUT TRANSDUCER
A f,:a, sducer is a device that converts energy from one system into energy in

another system; the converted energy usually being in a different form,

for

p




The input men sage. being in the form of sound waves i the frequency range of

"

300z is sent into the input transducer by @ person speaking into the sound waves me
then converted to valtage variations by the microphone and sent the wires on 'i»:.)'i%ze"
fransmitier,
222 TRANSMITTER
'§§ Aransraitier essentially ::m:;*sie“‘ the message (which has heen converied into
electrical signals by the input transduce er} o the channel It is at the transmitter that
the sound waves are modulated (H necessaryy It is nece ssary that sound waves are
passed through the teansmitter for the follow Vit rensons:
s For chonne! assignment; each messa ge signal s ansmilled at oa e
frequency band to avold m-up with other signals.
»  Toreduce neise and zzzfmimmc&. especially at fow frequencies,
s For mudtiplexing
® Toovercome equipment Hmitations £.g stze and weight,

2.2.3 THE CHANNEL

This i3 the medium through which the fransmitted siprals gets into the

There are different forms in which channels can be found, ranging from the

ground (emth) 1o wires in the sk ¥ or space. The transmitier could therefore, be hard-

wired or wireless,




The signal passing through the chansels undergo degradation which may resuit
from ?"i_{};.‘ﬁ%;‘ or interference, fading or Oltering and therefore the use of the best
available chaonel for specificd need i3 prest imporance in telecommunications
development.

223 THE RECEIVER

The receiver exiracts and process the doswed signal Dom vacous signals
mum at the output of the channel,

"?‘zze) ﬁéj&?%i't’:dvS?fig}H’ii i converted inio a suilable iozm for the ouiput teansduc
stage. This includes amplification of the received signal if the signal fevel is fow, An

wnportant factor in reveiver designs 15 that i should be able to select the deswed

signal “well” and reject any unwanted signal “well”.

2.2.4 THE QUTPUT TRANSDUCER

Thizisa dwécé that converts the electrical oupud signal of the receiver into the
o destred by the user,

A lowd speaker converts electrical signals into the sound waves. The oulput
transducer has the same operabional functions as the fnput ransducer, exgept that it
converis the electrical signal into audible sound. The device used for the mput

tramsducer,

2.3 THE INTERCOM




With the rapid development of elecommunications, making it possible o link

areas which are miles away from a station, elecommunications has beoome the most

interesting subject of study in the world, As much a5 1t s important o communicate

with one’s own immediale envivonment i3 silf of preat importance.

The intercom therefore st plavs a greas role in telecommunications,

The simple design and implemeniation of the intercom makes it desirable a5

% alag very effective

The miorcom haz the same operating

principies as the telephone network

svstem, the distinguishing factor being the type of transmitter emploved in intercoms,

Yo antercom s desirable mainly Tor the expandabilily feature Lo it ix d

estgn simply,
5¢ that more channels can be easily added to the system. An intercom system oan
therefore comprise az few as two channels or as many as desired by the users.
The miereom system can etther be manually  operated  or  operated
automatically. The manually operated intercom required the presence of a porson al
1aster stat ion connecied to the caller to his port of call. The automatically operated
intercom dovs not need & master station as calls are rassed through to thele switches
operated sutomatioatly which could be digital system or analogue system,
2,34 THE OPERATIONAL AMPLIFIER

The amplifier is the basie building block of clectronic system. The components

congtituting an amplifier have been changed over the years and will continue to

36




change, but i s mporiant (o know how one amplifier foad another when they are
connected tm series {eascaded )

Uisually the voltage amplificalion or power gain or frequency response oblain
with o single stage amplifier is not sufficient to meet the needs of a COMpOsie
elecironic circuit or 2 load device. Hence two or more single stage of amplification
are used to achieved greater vohiage or amplification, The oulput of one siage serves

a5 the input of the nex® stage as shown in fgwe 2

¥

~
-
A

v ¥ | ¥

Fig, 2.3 Amplifier in sories

Frowm the B 2{a) the nput Xy is redated, 1o the output Xy by a2 constant, The siage i3
saidd 1o have a pain A, which is given by,

A = amplifieroutput = S
Amplifier inpul X,




As the sulput X, s increased, there will come a time when X, cannot rise

ERES

anymore die to Hmitations of the supply. Thus, ever ¥ am P difier witl be non-linear for

very large oulput demands, Also armplifiers will be non-finear to some exient, even

for small signals; Kot K and Mo/ ¥, may be different for two amplifiers connected in

there will however be a restricted working of the amplifier where the rations

are nearly constants (within a few percent of each other),

2.3.2 PROPERTIES OF REAL AND IDEAL AMPLIFIERS
Oneg of the most mportant ;’*m;;m ies required of the basie internal amphifier 1o

he used as the heart of an operational amplifier is that it rmust have » very high gain,

[

For analysis and des sign purposed gain is considered high enough 1o be

considered as infinite, fdeally, it is assumed that an operational amplifier has

iR
infinitely high hiput impedance. There should be g specified operating frequency {or

frequency range) at which these properties will be maintained.

Bpecifications are also made as o the tmmunity to change in the environment

et S

f the amplifier’s performance such as temperature changes,

Real lncar amplifiers cannot mest the specifications of an ideal amplifier

Tt

ence properties governing the selection of an 4 mypdifier are;
s High pain

® Direct current connection




# Wide bandwidih
¢ High inpul impedance

» Low sutput impedance

« High degree of stability against temperatire and other environment chan nEes

# Minimum of adiustment 1o set the de conditions
2.4.8 §§§ EINVERTING OPERATIONAL AMPLIFIFR

This type of amplifier has the input signal bemg fed into the () terminal. The

Pad

{1 terminal of this amplifier is connected to the commeon il or ground

’x‘-" 2:::'{ {:: 2[/?{_ s A}‘*:,\'"

Fig 74 Inverting operational Amplifier

2.4.1 GAIN OF THE IN %’Eii"i’"gz‘%{; AMPLIFIER
To valculate the overall gain, G for smplifiers, were assume thats
¢ the internal gain A is large
= The inpul resistance of the internal amplifier is infinite

»  The oulput resistance is zero



Hihe amplifier gain A is very large, then for a given output signal, the signal al
the (-} terminal is very small, and the tenminal said 1o be at viriual earth.

From fig. 2.4 at node X, L= - |, and input impedance of the mplifier iz

mfinite, I = o {no currend into the amplifier),

The terminal X is at a virtual earth and the cunent equation becomes:

And the overall gain becomes, G = V'V, = -1 B,
By the sssumption made, the overall gain of the operational amplifier has been

shown to be independent of the internal amplitier gain A and determined entirely by

~

the ratios of the external resistors.

The gain of the overall inverting amplifier can be adjusted by various means. It

is possible to male either By or B, variable, however, R, etfectively determines the

tnput resistance of the inverting amplifier, and thus is adiustment to conteal the g

causes the input resistance o vary,

Vartation of Ry may be achioved either by means of 2 potentiometer or by

$

switching in different resistors, The input resistance s undisturbed, but caution must
be taken in the connection to the very sensitive () input of the amplifier, where
spurious signals can produce a large undesirable output,

An allernative method i3 W vary the gain by using the cireuit below,

b4




H i
i
L.

¥

i

2.5 Gain of the inverting Amplifier

L

The potentinmeter i3 across the low nnpedance sutput of the amplifier and

connected (o the () terminal through the relatively large resislance H,, therefore

spurious signals affect the amplifier very much less,

The pain in this arr ang«*mm* s piven by

Where X is the fraction of the oy it voltage Vito which Ry is connected,

242 AND OUTPUT IMPEDANCE OF THE INVERTING AMPLIFIER
From the idealized amplifier of fig. 2.4 with very Jarge gain A and an extremely
small signal at X (which is virual earth), B, is connected between the inpd and
‘earth’, ée:s that the input resistance; V /R, = R,

When gain A and inpul resistance R, of the internal amplifier are considered to

y

be fmite, the input current ia;



I S TR Y
BTy Yy A e i e o e §1 )

But ¥, = R, [} S (i)
“v’k H %2 ; B 1

e s R s R\ i i R 98 S ) p Pl P e 8 e TR

therefore V2= - VIR,
H

&oseet 3 se0e I3
And iy = Y,

bRy R romenneen e (V)
By (R ARG RS

This gives ¥V, =R, =

,

i

The catput impedance is derived for the circuit of fig, 2.6 below,

Which assumes that Byis very large. The currents af noles X and Y are given as

»»»»»

i




Efiminating V' from equation {viil)

Xf 5 A,x"v""; {f‘h’;g‘ - Q.e*} “g §:;;f_v,:, {Rg -+ ;‘?g}

R T {;%‘g
Ho+ By + R+ AR, Ro+ B+ AR, + K,

This is equivalent to

Ve = Vi {no-load voliage gainy -~ 14 armplifier output resistance)

Lend

By i
;
& %

v, >

Fig. 2.8 Input and output tmpedance of the inverting Amphifier

When A is large, the ‘no- load voltage gain’ becomes R/, the output resistance Bo

24.3 THE NON-INVERTING OPERATIONAL AMPLIFIER

2

Here, the signal is applies to the (+) terminal, but the cireul! connections usin o B

Ry are still made (-} terminal. One end of R, is joined to the earth,




Fig. 2.7 the non-inveriing operational Ampliier

244 GAIN OF THE NON-INVERTING OPERATIONAL AMPLIFIER

We first constder the case where input resistance By fonds to infintty and outpul
resistance H, tends to zero, The outpuel voltage at the Inverting mput,




145 REDUCTION OF THE EFFECT OF INTERNAL
PISTURBANCES IN THE AMPLIFIER
DHsturbance can be tahen (o mean unwanted signal in the signal B ocan be due
te various reasons as poorly Htted supplies, thermal e 05 in the circuit and none
Hnearity in the amplifier when the sutput 15 no longer divectly related 1o the input.
The unwanted effects are included as disturbance 12, in fig. 2.8

disturbances

73

¥, SNV SRS R S SRR

ingt

Fig. 1.8 the unwanted effects m the Amplifier
The disturbance occurs betwean the input and cutput of the amplificr. The tofal
forward gain is now Ay Ay The output X, con be written as
Xo ' o= Ay fouput of A+ D) o= AL IANK - B X+ D

Thiz can be arranged to give

3, o= Mihy o+ Dy

TEAAB TRAALB

k3

The second part of the equation shows that the disturbance has been reduced

by a factor {1 + ooy gaind.

1%




B4 18 the disturbanee that would have reach the output without feedback, and

has clearly been reduced by a useful factor in a foedback arnplifier where the loop is

farge,

When A AGE > 1 the above equation gives
K= X, 0B+ DA

the disturbance is divided by AB where as the unwanted signal is only

divided by B. thus the signal had been approved relative to the disturbance,




CHAPTER THREE

CHRCUTT DESIGN AND CALCULATIONS

1

The design consists of twe LI 386 audio amplifiers for the two wavs system,”

Faph]

sach amplifier serves each way the amplifier are logivally connected i serve the task
the output of one amplifier is connectad 1o the ’gwa‘é er of the one outside so that in
that way, when a person speaks into the microphone the audio signal is amplified and
Hink the other speaker who listens. The other listener can do the same,

The operation of the entire project depend on the cirenit and hence, the design
of the cim bit s infact the main focus of this project,

An understanding of the operation of an infercom systern, which is
automatically operated, is necessary. The inlercom system is sub~divided into the
following sub-systent
# The amplifier cirouit
» Bignaling chrouit
» Power supply unit

A good choice of the components will vield good result,




31 MODE OF OPERATION OF THE PROJECT

The main mode of operation is that g person for instance 3 visiior outside the
house presses a butlon on the system which wrigger on an alarm inside the house
which inforn the guest inside the house that somebody i3 2t the door, But {or security
consciousness he has o converse with the visitor o make enguiry into his identity to
avoid opening the door to a ariminal. To carry out this operation the person inside the
howuse presses a button, which displavs g red light (LEDD that blinks before

commurnication fakes place and henceforth a yellow light (LED) is displayed during
the compmmiostion.

Afdy the interaction the person inside presses a bution {0 fum off the system
and the vellow Hght (LED poes back to standby stute, which s reprosented by a red

blinking hight.

A schematic diagram of the operating panciple of this project iz shown in fig. 2.9
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3.2 CHOICE OF RESINTORS

Resistors are truly ubiguitous, They are almost as many Lypes as there
applications. Resistors are in many circuit Le as feed back in this project and
i combination with capacitors; they establish time constanis ard act as
f’zﬁ{fs‘:{;, The resiators used i this project were carefully selected and checked
for durability their values includes

PKEY, 33K, and 1KL3, variable resistors were used,
3.3 CHOICE OF CAPACITORS

The capaciior is passive element, which in overy essential in every
cireuit design. They combine with resistors 10 form the bazis of nearly ail the
component i the cireuit, They are used for wave form generation, Blocking
and ﬁzs g é%ter%ﬁg elpment capacitors are i smaaing variety of shapes and
sizes. The basic construction is simply by placing two conductors near each
ather {%—mi et touching that in parabiel.

The type of capacitors used in this project is the e elecirolytic capacitor,
1 was chosen beoause of itg flexihility and low cost compared to the ceramic

type. The values used in this praject include:

P F, 10u F and 220p0F,
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CHAPTERFOUR

48 LAYOUT AND CONSTRUCTION

in this chapler, an overview of the types of materials uzed i the
construction and peneral layout of the projoct design 1s seen, The vomplete
%«cm%’g is also outlined.
" 5 B i}?’éS“?‘E:%’i_iifi‘ii}?‘é OF THE AMPLIFIER CIRCUTT.

The design of the various circulls comprising the mieycom systen s
tested using the spesified components, and testing them on a breadboard, to

ersure full workability of the design. When the system was certified o0 b

o
&

working, the w;;;gmzmzi were then permanently fixed by soldering on g
verg-biard.

Bread boards are prototype boards, which are madules containing well
a%zt&s;ged rinesocket for fining- in components. The bread hoard is ideal for
testing full working of systems and components, as Honerves 48 a Rmporary
construction board, For this project, all the compunents wxed in the work
were lmid-out on the bread board, sccording to the specifications of i
project design. All the adjustipents were made ysing the bread board, and the
effect of interchanging componenls Was obesrved and noted.

The breast board proved (o be very convenient, and played an integral

cole i oirouit design of this projest, 2  theoretical designs were realized with




case and L’:if}n’:{.‘«{}?}f}?é?f& were easily experimenied with, It was however noted
that the bread board should pot be used for clrouit with operating frequencies
exopeding 10MHz

The vero-board in an irsulated sirip, ﬁi}i‘llgi}'fiﬁifig, several paratied tracks
of sirips with small holes drilled along s length, giving 2 malrix format, It

i masle of hard p

b e
C"'b

amd provides adeguate insulation between connecisd
COMPONENis,

Th e. components were fixed to the vero-board by g facing each pin of
the component i g separate hole, and then the pin will be soldered into the
civeuit, in sccondance with the specified design. This ensures immovability
of the components, hence this stage of construcion 18 referred to a3 the fingd
circuit construction. Soldering the componenis was done with great care lo
{zwx ent damage to the components, The Up of the soldering tron was cleaned
and sharpened with a chisel, and high grade soldering lead waz used. The
temperature of the solder was regulsted o stall over-beating, and soldering
techniques were applied untformity of the amangement of component with
the tested design was ensured, 1o climinale the need to remove component
for the purpoze of correction, afler the circuit would have been completely

zoideresd,




4.2 CONSTRUCTION OF THE CASING

1

The concept of a conventional telephone casing was idered for the
design of the praject casing, to allow for familianty for the user. Wood was

chosen as the material of the casing because of s Tight weight and relative
cheapness,

The dimensions of the casing were considered with respect to the size
of the components, and space was giving for any subsequent additon the
casing was brst designed on paper, and medification were made before the
gotual c{};zfst;*zzciéﬁz’z was made i ensure that the ﬁzzié?wd work, closely
re wzzm%% what was conpeived,

The various componenis comprising the wh wle intercom system wers
put together by fixing them in thebr appropniate places on the constructed
wooden casing. Borews were uzed io hold down the circuit board in the

casing snd alzo to coupled the sides of the casing. This was 1o allow for ease
of maintenance anid modifications,
43 PROBLEMS ENCOUNTERED

The problem of rmdio interforence war expenenced, but this was
sobved by making adjtsiment to the value of the variable resistance used
set the gain af the pre-ampdification stage.

4.4 FPRECAUTIONS

28




Cutte a number of precautions were observed in the design and
construction of this project wonk this was done 1o ensure the systemn worked
well, and ii:i?i'i“}??(}?‘iei“i{ were not damaged it the process of construction so as
o maintain a low cost of construction.

Sone of these precautions include:

= Proper soldering technigques were apphed. Stray solders were carefudly
removed o avotd shortclronits and bridging. Figh grade soldering
fend was used, and heat of the soldering was regulated, to avoid
damage to the components,

¢ The circmt design was made to be easy to understand, noting the

methods used in previous designed so as to save thime and prevent (oo

nuch experimentation with componenis,

#  The values of circuit componenis were ensuresd to be very closed 1o
their caloulated values,

¢ Proper identification of component and thelr parts and values was
made, both gt the me of purchase, and during the oboull

potsiraoiion,

1]
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56 CONCLUSION

The design and construction of the btwo-way intercom telephones
. ¢ . .

systery has carried o i this project exercise has pivbn adequate
information/explanation on the operation of g two-way intercom system,

After carrying out this work, | now know better more than ever hefore
the important roles of televommmunication in the techoological, social and
evanomic development of our seciety. | have also been able to know to some
degres the working principles, applications and short coming of the
indusiries,

t

51 ACHIEVEMENTS

The construction of an infercom systens was achieved at fow cost wilh
the best available materials.

The system iz dexigned to have a good quality, low noise output by

tak mg} it consideration the gain and the feed back on the amplifiers. The

overall desipn and nmi velion is sl very user- friendly

A3

.2 RECOMMENDATIONS

r

Powill suggest that the work ss presented in this project should be

improved upon by those who will camy out similar work in subsequent

36




gee

projecis soas to make the system more efficient, This improvemends
ichude:
s The anaslogue exchange should be replaced by a more sophisticated
digital exchange,
¢ Exirs care should be mhen when mounting the components on vero-
board to avoid breaking of 1 leg or simply put, 1O bases should be
used 50 as to avoid sudden damage of 15
In conclusion, for future prolect works, the department should as 2
matter of fact make the project titles available and 1 possible the
components available to students on time 3o that the problem associated
wiii; late arrival and unavailahil vy of cotmpanents could bhe zolved
earest.
3 BUMMARY
Working on this project was challenging, but i twned out o be
%zzzersas;iif;g andd endightening, It was noted that there is g difference betwesn
the theoretical {caleulated reault) and the practical values oblained because
of the approxhmations made in values of components and also due lo some

errors which can be dezeribed a5 human,
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