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ABSTRACY

s known that the primary needs of man as

regard communication with
o mmmediate environment are of greal importance; hence the work of desig
and constrintion of multioy

SET iereom telephone system came into being, Ei‘zs,

design and

senstruction of @ multi-user ntercom s to provide the cheap and
etfective means of comrmunication within a small location,

through

i achieved

the action of Relavs ot the exchange 10 achieve the aim of the design

When few buttony ar the ternming

§ are prossed the correspaonding relays irip and
comversation hegins
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CHAPTER ONE

INTRODUCTION

Commugneation can be defined as the procsss of sending,
processing and receiving of signale, idess and messages. In oa world of
constant production and  compelition, conspuicalion s vital fo the
biologiosl swrvival of all lving oreatwres. Hecent studies, which have
dealt with the range of anbmals’ communioation, bave revealed that lving
prestures copwrginaie by body movement, by making sounds o indicare
danger or through speech making,

As man mereased In wisdom and knowledge, hs methods and
needs of communication have slso bocome more relevant and efficient.
Effective communication i3 necessary, as i constitutes the backbone of

social development,

THE INTERCOM IN COMMUMICATION

The wiercom is a simple development utdlizmg ielephons for dw
purpose of communication with people within g specilic arca. The design
of an wdercom is made fo sult the need of the environment o which # i3
t0r be wiilized with adeguate comsiderations Tor fiure expansion.
The imtercom can either be marually or siomatically operated, the

1

manually operated dercom requives the pressure of an operator gt the
master stabwn 1o connect a caller to the point of call while the
sutornstically opersted wdercom however, does not requires a mmsier
siafion or an opergior 1o connect a cally fo s point, as calls passed
through the digital eschange with awomatic opersted switches, The rapid

evelopment of the commnumication In recent years has become one of the

most interesting subiects of study in the workd,




THE BELLS MAGNETIC TELEPHONE

The bell’s Magnetic Telephone comprises of three main pars
namely: the wansmitter, the recelver and 2 single connecting wire. The
trapsenitier and the receiver, each contalms a flexible metallic diaphragm

and a horseshoe magnet with a wire coil It gererates the sound wire

siribang the disphragm, which camse It o vilwate in the feld of the

o

magnet. The vibration gererates electric current in the coil that varied in
proportion o vibrations. There Is a vibration in the strength of the
recerving diaphragm that vibrales, thereby reproducing the origing] sound

sent through the wiput devices,

FEITERHATURE REVIEW

The concept of communication belwesn people came to existence
by carefl study of sounmd by Gesham Bell 1876, He developed »
ielephone using the same instrument as tansmitter and a receiver, The
experiment worked well a5 a receiver bt less successiil a8 8 transnuite
Therefore, Thomas Alva bdison, 1877, used an improved transmitter,
which exploted the properties of carbon transmitter. He discovered that
as the contact arca between the carbon granules was ereased. thers was
a drop in the resistance of the cirouit thereby leading 1o g momentary
merease i current, which fbliows the corresponding changes i oaw
pressure 5o thet original sound can be effectively reproduced st the
distant end.

In 1947 William Shelly, Jobn Bardenen and Walter Bratiam
mvented fransistors, This enables the clectronics revolulion o arerge. In
1965, Charles Buo came up with the theory thet information opuld be

carried using optical fibres, which ephance fast communications.




ORIECTIVE OF STUDY

The project was embarked upon 5o 233 1o develop 2 cheap angd
efficiens  means  of conupusication  for  ow  loeal  establishments,
Improvements were made on previous works carrded om gz manual
connection between the caller and the called subscriber at the other end
were improved by replacing 1 with an auto-exchange.

Also, more sophisticated designs were also amalveed and the
excesses in then were expunged from tns project. Past researches have
been studied and improvement fook place by replacing the LED ab the
hand set with tone penerator olrouits 1o alerts the called,

An interoom, which specifically suits the needs of o small establishmen

withoast botng too expensive, 15 the foous of this project

ROOPE OF STUDY
This project focuses on short distence frarsmission of information.

The swdy of this proiect has been lmited to only wire telephone

ransmission with a provision of three toyminsis. There 8 however the
need  effective  communication o frms of  using 2 wireless

comnRCation Sysiem,

PROJECT METHODOLOGY

This device operates when direct current s applied 1o th

&

component parts, Basically, when one person Bits his handset and call the
pther, direct curvent {do) flows through 1o the exchange withowt power
sonversion, then the tone generator circult sounds at the terminal, the
called picks up his handsel, wunediately the two relays of the caller and

the ealled wip which allow commumications between them

fad




JUSTIFHCATION

hince, # s generally apreed thar traveling over SO0 meters i

defiver just a simple message might be seen zs an wmecessary waste of

thine, energy and risk involve in traveling. Shnple communieation SYBLEN,

cheap, affordable and vasy o maintain will be 3 most welcome
development,

Fhe fact that i needs no master siation 1o operate 1 eliningtes the
need for second operator. Al these reasons have provide justification for
which this project has heen carried out,




CHAPTER TWO

The telephone svaiem

mhude: the 1

SOuDE W povwer

& rucrophone, whi

e

sigrad at the receiving end tha

i ryade
transmitter, recelver, channel
vomprises of other peripheral paris such as alarms, switches and power

on the entire ¢ir

brought sbout through varving air pressure,

THE TELEPHONE PRINCIPLE

up of
exchange and cable. 1t alao

cuni, The mods

. Belore a message can

Lot

et o

the receiving end from the source, the voice signal in form of 2 sound into
oh will be converied nto an elecirical signal by the
micraphone, this electrival signal has to be converted hack o a voice
wugh the loudspeaker in the earpiece.

The block disgram of g modermn communicstion svatem s shown below:

nessage B

Fig. 2

INPUT TRANSDUCER

one form into another. Here,
WHYES

throueh the

v

in send

L0 Banple communication system,

the nput

wires 1o

Mkaz
. - . - R T !
Ingand Transdueer g | Trnmsmitier i B Banmel e Havelver gl Limtput P
e sean aduearane
i i
Shesuage Bigusl Fransmitied {hutpad
Riguad Hhsemnd

transducer converts the sound

the fequency range of 300MH: o 3400 1o elecirical signal,

the transmitier. The typical input

transducer devies used in this project was the microphone,

of operation of a

five major parts, which

telephone system is based on the pringciple of elecoomagnetism being

Eraigast
Mg

s transducer can be defined as a devive that converts energy from




TRANSMITIER

The transmitter does the function of coupling the message from the
mput fransducer to the channel, Modulation 5 wsually caried out ar the
transratter, i is alse capable of performing other functions as follows:-
To reduce noie and bwerference, especially at low frequencies, for
multiplening, {o overcome equipment lhnilations e.g slze, weight, for
charmel assigroment, each message signal s tamsmitted a2t 2 unique

frequency band to avold miv-up with other signals,

CHAMNEL

‘FThis forms the hink between the transmitter and the receiver, There
are different forms of channel, these include: underground or overhead
cables, could alse be wired or wireless channel.
The signal passing through the channels wsually affected by degradation,
which oy be a5 o result of noise or berforence, fading, therefore, the
need  for  best  avallable  channel 0 of  grest  mportance  in

telecormmupieation echoology,

RECEIVER

The receiver does the function of extracting and processing of

(.\».\

b
desired signal from various signsls received gt the output of the channel,
The poor signals are amphbified: recelved sipnal 5 abso delaved o enhance
ratching with the message senb ol the input. The recelver should be able
i select well the desived signad and also reject well any unwanded signals,
o incregse ds efficiency. The ouiput transduesr converss the received
electrical signals Bom the receiver e the desired fomm by the user {o

ephance conformity with the message sent. The type of outpul transiducer

£




used i thas project is the loudspesker, (ddvdiran ¥ 4., 1977 Telpcom

Principies and Syztems.

OPERATIONAL AMPLIFIERS

Operational amplifiers are high pain put differential amplifiers,
The mame operaiional amplifior (op-amp) was derived from the fol tha
they can be wed 1o porform methematical operations such as addilion,
subiraction, differentiation, infegration oig,

Opearnps were developed during World War 1 when they form the
basis for analogue computers then used to sobve very difficult differentind

equations volved in engineering design and the military strategies. Al

opaiges are package i dusl -in Gline (DL A bypieal op-amp containg
24 tramsistors.  The ienification mumbers associated with op-amps an
LRI74L, MO, LIATOZ, LM3RG ol

The standard chroult symbol for an op-armp i shown in fig 2.1 below:

kgEs
.|
BN H
Y N
4 NN
-
.,
"w,\‘
; Wi
p
e
f‘/?/
Wi -~
: A
: ,_/"/ 5 v
i ;
Fig 2.1 Operational Amplifier symbaol

.




The Hgure below shows the ideal aperation of an amplifior

Yo &

}%;,r Bt o ’(""""""‘"‘W""'"""
£
.éf’
- &" %73
i
i”
B
Fig, 2.2 Yeal trarmfer characteristios

From above diagram (fig 2.2). Vi represents the difference between
the voltage available 1o the rwe mputs Vidoand Vi 1TV & positve by
sill fraction, the outpul Vo is constan with positive value, which i
having @ magnitude slightly less than that of the velt e supply, Also, the
negative values of ¥i produce o constan apul. Yo change Yo from om
fevel 1o the other there must be a finire change in Vi, this is shown by the
dotted line in the figure shove. The charscteristic equation that connecis
the three parameters Vo, Vit and Vie is given as;

Vos AV LYy e ey et anannn {1}

A, represent the pain of the amplifier, which is considerably farge for
atplifiers and finie for ideal operational amplifiers. A, can be refirred
W as an open loop or gain without feedback of the amphifier. (Roben

201998 Flootronios Principles amd Applications),

2351 INVERTING MODE OF AN AMPLIFIER
Inverting Mode of an Amplifier comprises of fwo resiston Ri{the
mpt resiston) and RY fthe feedhack resistor), The currents through the

input and feedback resistors can b denoted by Hoand It 4 respeciively, For




the high input resistance of the amplifier, the current flowing through the

wverting nput s neglecied, so;

¥ b Vo N =00 e e 13y
Ri Ry

Hence from equation {1}

Yo =AY

Making ¥V the sublect of the relation, then

When A s large. V tends o 0, and then the equation i3

Wi WD e e (63

i Bi

Making Vo the subjeot of the relation;

Vo =

This i the output voliage of the nvorting operations! amphilers. The

typical diagram is drawn below,

Fubi €40, Moizen 199S {pevattonad SwphiBiers
Cirvenits Snalyeis wsh Design

5
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Fig. 2.3 inverting operational amplifier,

MOMN-INVERTING AMPLIVIER

I poneverting amphifier, the signal s apphisd o the positive

teroingl while the clrout connection resistor Ri and B are still sormecied
to the regative terminal, bu only et the feg of the resistor Bi &

comnected to earth, this is shown in the figure 2.4 below:

x,‘_-%
e,
T — sl Wi
o
-
o

Fig. 2.4 Nop-inverting operational amphifier,

In dewermining the output vollage, Vo of the noveverting
operational amplifier, the sign olunge associated with the mveriing
amplifior 1s definiely sol required I non-nverting mode. Then the
poterdial V- is thus



From egquation {1,

Wi {vib e vl A

Making {vit - vi 7 the subject of the relation, then

Wit vt = vl LA}

But as the gain a tends 1o infinity, then
Vievi=0
Substitute equation {10} in W eguation (B)

Vis (Rien 1D
Ri+RE

R, iake vo the subiect of the relations

WV s (R R vi
Hi

ONCILLATORS

An oscillator 5 an electronic cireult that produces a varying outpi
S:gizag ‘g:‘r{u;-y} e ;‘vf"’ e igz'; 35" i:;'a,v‘ i §§§‘, Th i%' 5 ‘i%’ e ;’3{\ RETIVLEY SIS £a -\.“521- i g
signad drom practicaiy oo mpul ofber than the LM source, an osciigly
generates an AL Sipnal because of the frequencies volved, Oscillators

are amplifiers baving positive feedback,

B0 CLASSIFICATION OF OSCILLATORS

- SIMUSOHDAL  OSCHLATORS:  These  generale  sinusoids)
wavetorm (or a close approximetng {o i)

- MOM - BINUSOIDRAL OBCHLLATORS: The geoerated wavelonm
s a posesinusoidal. Such shape s sguare, saw-teeth rectangular,

rigngutar efe. Muliivibrators are responsible o such signals,

Seman
st




2.6.3

- DRCHLATORS A% ONISATION: These are encovrdered o

high power svstem, The basic requirerent $or oscillation In an

nd
)w >

escillator s given by equation: BA < 1 This is the Barkhaus 57

criterion for oagitlation,

MNon simusoidal oscillators are made use of In this project,

WON - SINUOSOIDAL OSCILLATOR

Multivibrators are basieally oxcillators whose outpul wavelnms
are sonesiusoidal. They can be realized using discrete components
{transistor based) or via fegrated oircuits (JO8), usiing the 35% tmer 10

sunhy s Olperational Amplifiers.

THE 855 TIMER
This 10 is s versatile that #t has become an industry standard, 1 is

given in schematic dagram helow,

6
THRESHOLIT
CONTROL 3

gypg o T, H } L e e
RIS T ; % ) {f?z,gi_g";i:s; ............. e
.»-ﬂ””wm $ e—

Fig 2.5 835 thmer clroult

The 535 timer 10 will work with any supply voliag g betwoen 4.3V 1o 16y

4

i

{iacharve




264

Pur bs f the chip (10 ground.

Pin 2 s called the wigger, an invertng put o the lower
comparsion, whieh has a fixed voltage of ved/3 I the wigper-inpu
voltage falls below 173 voe, the operational amplifier goes bigh, causing
the Sip-flop to reset.

Pin 3. s the oulput terminsl, i i3 the complimentary o negated
oastpi froun the

Flip-fiop.

Pi 4 Is ihe externad resel, 00 s grounded, B prevents the entire
B from working, This feature can by wsed for on/off operation. In most
apphications, # s not used. So Pin 4 is often ted 1w the supply vollags,

Pin 5 Is thwe vontred pin. In omost application, i i oot used, The

control voliage egusls

wmnadppboan

Figt 6 Is the threshold pot, whepewer e threshold  voltage
gxoepds the control voltage the high output from the comparartor would
sut the Hop - flop,

Pin 7 s comnecied fo the collector of the discharge transistor,
When connected to an extornal timing capscitor, @ high Q Bom the fip-
flop will saturate the transistor and so discharge the capacitor, When QO 1
low, the wansistor opens and the capscior can obarge as previpusly
discharged

Pin B i the supply pin (between 4.5V 1o 14V del

MONONSTABLE MULYIBRATORS,
This i stable i one condifion or state. It is known as one - shot

Muliivibrators. Below in the schematic diagram of 10 33%-monostable

i vibrator,




VOO

by | in ' OUTRUT

53

Fig 2.6 555 memnostable Mubivibrator,

Pulse width, W= 1 1R

The monostable 355 operation produces a single pulse whose width is

determined by the external Roand

285 ARTABLE MULTIVIBRATORS
As an gstable 535 thmer — running Mulfivibeators because. It provide a
continues traim of rectangular pubse,

The duty cvele defined by

Depending on the value of resistors BA and RB, the duty ovele s heoween
50 arad 100 peroont.

Schermatic diagram for the 535 Astable thmer s shown below:

E%F«, S AS e

o
G- M GUTPUT




Frg 2070 12 555 based Asiable Multivibrator

L

The cutput frequency is
{RAYZRIEN
and the duty oyele is,

= RA+RE B0 ¢ dhmed Er 411984

(A 2RI Analogue and digitd Flectronic for enygineers




CHAPTER THREE

CIRCUTT DESIGN AN ANALYSIS

The aim of this project s {0 design g locally made cheap and
poriable inlercom system for comrmmcation within a small ares, privacy
of conversation s guarantved as the design 5 a5 simple a5 possible, the
need for eleconferencing also available 1o enbunee geperal dincussion, i
s easy on installation amd promete expendabiiily when necessary,

Tiw system design layvout of the project 8 fo meel up with the
specified alms are as follows:
Pise of Hand wived system, implementation wing a star confirmation in
which the sets are compecied o 2 commen contred unil, amalogus and
digital integrated oirouwits, maximum voltage of 12vde, tmer oiroaits for
vening of call dorstion was 3 hes, masdooun corment utilization of 230MA,
operaling mperaiure was

£

O - FHC and output power of TOW

THE DERIGN MODE OF OPERATION

The system is basivally divided o three stages namely,

R,

<

- Selection Chrouits This is composed of 535%tmwr monostable
mudtivibrator, handset with push — fo stay switches, logie gates, the
decoder and rolays

Devoding and Conditioniog Chouite This composed of a 3-8
decoder that selects the sipnal from the handset when hifted up,

gy

- Speech Pard Cheuite This s the combination of audio amplifier,

- i 3 ¥ Y

hilateral switches and ransducers (maorophons amd ad Speakers)

The three rerminals of the project with sach costaining 555-limer,
astable multivibrators, tone penersiors Hght emitting diodes, handset and

push 1o stay swiches,




Conversation can come up oply between two termingls, unless Hs
mvolves w teleconforencing where all the thwes tenminals engage B oa
conversation. When the first caller 1o indtlate 2 call is the tooming! |, he is
capable of calling terovinals 2 and 3. Bo when he 8 up bis handset 31, 2 high
state 1 sent to g combinational Jogic clroudt consisting of OR and AND pates
amd fo the reset dnput of the teomired 2 oand 3 of 355 dimer monostable
switivibraions, also 2 high input sigral will be sent to the 3 — § decoder when he
press switch 2 for instance, the signal then triggers the 535 timer asiable
muthiivibrators used as tore generstor st forminal 2 o ring, ouipst of the same
astable multivibrator i alse sent o g combinationa] logic circult of an OR and
AND gare which are connected 1o the relays RLY AND BLD. However when
handser HZ lifled up 1o receive g eall, the 3-1 decoder then decodes the vode

which van be either 011, 101, 110,111, And &3 cormesponding decimal ouiput
hne goes high and finally the velyy RLT and BL2Z are miggered on so, the
comparication 8 enhanved between the termmals 1 oand 2.0 The route of the
commtoation s trough the microphone of the handset HI 1o the audic
araplifier, 1o the bilateral switeh and finally back o the sudio amphifier with the
boad speaker of handset H2. The output of the other monostable multivibeators
ave tied to g MNOR gate and conneciad as a feedback to the first and gate to avoid
serruption while communioation has been established. A one short monosthale
muttivibrator 15 used gt the fernvnal 10 reset the decoder for one second 1 avoud

reawdual oalls,

32 BECODER CIRCURT
Code conversation process is carvied out by the decoder, 1t futches
the binary munbers fom the output of the termunal handsets and decode it

ol gt a

fas”

i corresponding declmal equivalent where only ong output 13 hi
time. The 52 4028 3-8 decoder used in the design of this project has a

irath table helow,




Fig 3.0 Fruth table of o CDMO28 3-8 Decoder,

3.2 IMPLIMETATION OF THE SWITCHING USING THE
BECODER TRUTH TABLE

For 3-8 decoder o operate, the input to the decoder must g least be 2
bugh mpute which can be 011, 101, 110 or 111 So, when o caller o1 terminal |
ffis up bamdset Hi to call 2 terminad 2 by simple pressing the switch 82, the fone
generaliy cireit of ferminal 2 beghn to ring and immediately the called pick up
s handset HZ, a binary code 011 by sent to the mp address of the decoder,
then causes the decimad eguivalent 3 to 30 high, The owtput pin 3 §s connecied
tos bothy redavs BLY and RLZ Vig NOBR and AND gaivs to avoid inferference and
i enhance conversation between the two relays, The wuth table for both NOR

and AN gates are dlustrated below,
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ONE RHOT MONOSTARLE MULTIVIBRATOR CIRCUIT
The miroduction of this cmout enhanges the fermanals, o be reset
for 1 second so that only fresh calls are cstablished whensver there i3

and O are resistor and capacilon respectively,
To obtain | second then B o= 10RO, O = [O0KF
Hence, T R{

Fig 3.1 Conmsction of extenal lermang componens,

THE CALL PERIOD TIMER

The condiguration of 553 timer monostable multivibrator gives the calling

period of approzimately 3 bes. The connection is shown below:

e
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Fig 3.2 Call period thmer cirouit.

The determination of the pulse duration s by using the vale of B =

ML and U= = 00U 1o monostable muliivibrators poriod squation, T= 11RO

Tea b 1w 0% 105 « 100 % 10% = 11000 seconds
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34 THE SPEECH PATHUOIROULY

The hamdset, the operationsl amplifier LM3806, the Quad Bilateral

switch CD4016A makes up the speech path cirewdt The termial B
separated from each other by the relays, which usually remain open. The
Hing of handset and the pressing of switches enable the decoder o
corvert the eguvalent brary form fo g docinal eguivalent which will
ensure comgnunivation between two relays, When the fwo melays are on,

conversgiions begin through the mouthpioce and the sarpices of handset

mvolved. LM3E6 operational amplifier was used o amphily the signals
from bilatoral switches so that loud and clear message can be recetved,
Below iz the diagram iBustrating the speech parts cirouit of ihe

desion,

st



Fig 3.3 Bpecch Path Clroult

THE POWER SUPPLY UNIT
The power supply unlt comprises of the 240VAC supply from

mming being connected o g 240V/10V step down tansfumer. Bridge

rectifiers are available o enhance rectification of the AC Yoltage to DO
Yoliage, follow by filtering capacitor 10 o LA 7812 Yoltage repulator to
maiiain 12VDO at output. A SMA anti surge fuse in the mansformer

-

primary wandering provide protection S the cironis,

The diagram of the power supply unit i Hlustrated below:

e
[



Fig 3.4 Power Rupply Olroult

37 TONE GENERATOR CIRCIAT

5

555 Astable multivibraby was used o genergie fone b the desian
Astable  multivibrator B s free ruoning  mudovibeator, The fequency of
operation was abowt F33HE, This was achieved by using the lonnuls B
frequency in astable multivibeator, that s, :ii’;fs;g%,iezf'zz:’.}g L AGARZRZY O whave
B e 22003 B2 = 47067 and O = TUF The outpt of the tone generator oot 8
conprecting o Bllun speaker,
To caloulate the frequency now,
Freguency = 144
{(BI+ZRZy
(220 2xd T 10T XWI0©
(220 + 940 x 107y 5 1x 107

..... = | S3H7
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CHAPTER FOLR

CONSTRUCTION AN TERTING
CONSTRUCTION OF AMPLIFIER CIRCUIT

The design of the various clroulls comprising the infercom system
was lested usmg the specified components, and iesting them on 2
breadboard, o ensure the workabilily of the design, When the system was
certified to be working effectively, the component were then permanently
{imed by soldering on g versboard,

The component were fixed 10 the veroboard by placing each pin of
the component in g separate hole, and then the pin will be soldered o
the oiouit via the use of the component socket Soldering ihe
component’s sockets were done with grest care 1o provent the damage o

the components. The tip of the soldering lead was wed, The wmperature

?‘

Pz

of the solder was regulated to stall over heating and soddering technigques

were apphed.

The choice of material used for the projest was wood because of Bs
hghtweight  and  relative  cheapness. The  concept of  conventional
telephone vasing was considered for the design of the project cazing. The
dimersion of the casing was done with respect o size of the components
angd virobeard  used. The casing was fust designed on paper and
mushifications wore made before the sotual comstruction was made 1o
gosure that the foushed work was conformed 1o specifications.

the varnous componenis compnsing the whole infercom sysiom
were pule fogether by fing them in their appropriste places on the
constructed wooden casing, The oot board was screwed to hold i with

the casing, these was dose o enbance frm and meat work,

)
i




TESTING
Before any construction work of the sysiem, sach sub part of the
device was simudated in electronis workbench software 1o know the
workebility of the parts.
Lach subsyster was fested and the results are as follows:
- The bilatersl switches were tested and coupled 1o ensurs that they
were able 1o switel voloes when addressed.
- The switching cirowls were fested on the breadbourd.
- The signal and selestion cirouils were abso lested,
- The amplifier circuits were tested to enhance high efficlency,
The power supply units and tone generator were coupled and also
tested.

Alter the geperal coupled of the different subsyaems together, the

4.
ot

devies was tested and fully satisfied the specifications.

The following resulis were obiained.

 PARAMETER TEST EOLIPMENT
FERTED

Uyt froquency Blectronie work bench C1LE3HA

simsainn

P Mok VIV suppdy and voice Satmiaotory

i

aprt signal

Selection oiroul

Elegtronic work hench % hws

siyrvoiation

Ciom ey ovsiem Hange D Commmapcation cable

svailphility

fengihy vablos

Waorkabiliy Balineter Satisiactory

Table 4.1 Tests and result obtained.
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4.4

PROBLEMS ENCOUNTERED
The problem encountered was radio interference but this was
solved by making adjusiments 1o the value of the resistors used 1o set gamn

at the pre-amplification stage. A lot of nolse was received a1 the cutput of

the cirouit, due o the very high gain of the amplifier, then 470F, 12V

capaciior was wied which reduced the effect of noise,

PRECAUTIONS:
A number of precautions were ohserved in the design and
coratruction of this project. This was done to ensure the svstem worked

efficiently. Bome of the precautions molude:

H

Proper soldering techniques were applisd, siray  solders were

carefully removed 1o avoid short-cireuits and hridging.

- The values of circult components were ensure 1o b very close to
their caloulated values.

- 1he vero board was cleaned 1o avoid any dust particle that could
cause showt oirouits,

- Proper identification of compunents and their parts with walues

were made, from the thne of purchase to the time of chroudt

constructions,

- Al components were tested before soldering took place.

TELECONFERENCING

As mentioned earlicr, there 5 a provision for teleconforencing
facifity in this project, only the master station oan ignite the
teleconference by pressing the teleconferencing switch which enhances
the ringing of the entire three terminals along with the LED bty up,

Theretore, conversations among the terminals are achisved,
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CHAPTER FIVE

CONCLURBION AND RECOMMENDA TIONY
CONCLUSION
The design and construction of 2 multi-user intercom tole phone

Y

< ,\.w

sternn as camied out i this projest sxercise has provided sdequate
information on the operation of the BYSIeL.

After carrying out this work, | now understand better than sver
before on the mportance of telecommunication in the technological,
sovial and economic development of our society. 1 was able 1o know the

working principles and applications of genersl intercom syatems.

LIMITATIONS:

Based on the scope of this project, it will mprove the workability
and efficiency of the system i the following messure are ohmerved, thess
inchude:

i The gain of the Amplifier cironit, LM386 was very low thus
causing low amplification al the output, but by connentin A bypass
capacitor seross pin 1 and  pin &, the  gain incressed
considerably.

Ho Another factor is the monetary aspect, a5 the most desired features
of this project were slightly realized beoause of the fnancial
comstramgs.  The wse of multiplexer switches are cascading st
have been used instead of only one uiilized,

i Longer cables enhance longer distance coverage sinee i is 3 wired
weroom telephone sysiem,

v, The microprocessor-based system enhances nulf access Hak in the

8YSERIT,




2L RECOMMENDATIONS

bowill suggest that people whe like in tay hand on this type of

project as presented in this project should mprove the wark luter, The

areas where improvement could be done are as follows:

The analogue exchange should replace by digital exchange unit,

o

.

. More sophisticated 15 should be used 1o promote efficiency,

This project is however recommended for use,
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