DESIGN AND CONSTRU
TELEPHONE RECE

m M

UMAR-FMUHAMMAD UMAR
UR/TO6SEE

DEPARTMENT OF ELECTRICAL AND COMPUTER
EXGINEERING

SCHOOL OF ENGINEERING AND ENGINEERING
TECHNGLOGY

FEDERAL UNMIVERSITY OF TECHNOLOGY L WM A
NIGER STATE, NIGERIA

NOVEMBER, 2004



FEDERAL UNIVERSITY OF TECHNOGLOGY MINNA,
ELECTRICAL AND COMPUTER ENGINEERING
DESIGH AND CONSTRUCTION OF TELEPHONE
RECEIVER
BY

UMAR-FMUHAMMAD UMAR
YB/TH65EE

APROJECT HEPORTY SUBMITTED IN PARTIAL
FULFILMENT OF THE REQUIREMENT FOR THE
DEGREE OF BACHELOR OF ENGINEERING

i BN
AT

FEDERAL UNIVERKSITY OF TECHNOLOGY, MINNA,
MIGER STATE, NIGER] AL

NOVEMBER, 2084

i



DBECLARATION

Fo Brerehy declare that thie project swas folly presenied by e, under the close

supervision of dMr, 8N Bumals This project is presemed to the Deparimem of
'}

Electrical and Computer o

wering during 200072004 avadeniic zession,
boed L




CERTIFICATION

et work was done by Pmsr-F Muhammad Umar

Ris is (o vertfy that this pro

wond

incering under the

FOLSEEY of the Department of Electricad and Cornpuier o

o of Mr, SN Bumala . The pradect has been prepared In sccordance with

BUIYIBH

the specification goves g the presentation of g Bling depeee in Blecivical and

TF

Computer engineering, Faderal i

mupervisor

Head of Deparimen




DEDICATION

This s Sdshain

of i specially dedicated 1 my i foving, caring, nice, mo

Mubammad may ALLAH reeard Ber with ALJIAMNA #

Ameen sunmna

wmecn, ay bmpirational. card iAoy Alhait Muhanoad

83

mwa Lhmar, vy uncles Athail Hossan Hussaing

st

Hugsaing, Mallam

A

Absdol-Kadie Sarki, Alait Ahnmadu Aga, my aunty He iiva Adst

Jvead, Hajiva Binta Mohammad Aurty fonod Auniy §

Bifkis, late Fhrahim, Rabi,

CLabwraddesn, sunties, brothers, sisters, my friends Abdullal fon
> ! o

(Hai Yawale) Abnad Tilasd Sulsiman (U} Lother friends (oo sumerous o include,
Mastion Unnoaby, and well wishers lot oo many 1 wention, May all of vou be rewarded

with ALIANMAH FIRIDIAUYS, Amesn SUITHNG amoen,




ACKNOWLEDGEMENT

Pothank ALLAH, the most beneficent, e most gracions

the most merciful, may he

.

contirue (0 gemd his Blessings

ty his messenger Prophet Mubammad FUS. AW Bl fanily
his companions and all those who Sliow his WY, AIMEC SWNTE amneen

oot Bk to thank my lae mother Hagiva Aishaty Mubammad whe gave me g ol of

words of wisdom ny vy ALLAH reward her with ALIAT

- FIDALIS, Ameen sumng

Ginen

Pamn so gratefud to all those who have sedped me i g

ing resoume material on

fy project. in particular sy father that pave sponsored me

o

for wy education and gave me
all the money for my projects and some padgets o, My special thavks to my brother
Abubskar Sadiy Muhamad whe sent me a lot of mrterials, Mot fbrpetting my great
aunty, Aurty Uwa,

tdo swish o acknoeledge the belp of my supervisos Dy, Rumals YVise who gave
we  helpiog hand. T would ke o ghe me special thanks 1o all wv relatives, Hiends,
eyber friends and eyber ectorers, cyber teachers loo many o mention and well wishers,

My regards also goes to my Head of Die partment Dr. MUY Abduliahl | thark afl of vou

Falso wish w acknowledge my group mwmber Usman Mobammas Hidy Hor all hiz
coptributions, my master Allmi Hassan Keble, members of s s Danfodio

University Network {UDUNet) Sokow,

atty, T thank Hajive Rabd Bosso and all her famile, A

P S

B Ulsman Dane

.

Urng and faroily, Alhaji Sheho Kagara and family for all thelr care aud FUDPOE,

-
s




ABSTRACT

Probably no means of communication has ot the daily Hves of ordinarse
people more than the telephone, Shnply descoibed, i is g svstem whicl converts sonnid,
specifically the human volce, 1o electrical fsopises of varioes frequencies and then back

1o e tone thel sounds ke the original voice. In TR L, Eaglishwan Michae! Faraday {1791

VEGT ) proved than vibrations of metal could be comverred o slecirioal nnpulsea, This was

the technological basis of the 1 fephone, bt no one actuslly used (s svsiem to fransmil
sovrd untit 1861 In that vear, Johann Bhilip Reds (183418745 in Germany is said 1o have

built o sivple apparaivs that changed sound 1o electrichy amd baok again o sound, A

Fun,
Foold
A

Jens
jovony

Wi, and owas never

crude device, 4 was incapable of ransmitting most freg

developed. The telegraph and telephone are both wire-hased elocirival systems, and
Adexander Graban Bell's success with the telephone came ws o direst resslt of his

atternpts o brpwove the felegranh
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CHAPTER ONE
IS TORY O TELEPHOMNE

L1 INTRODUCTION

s st of bumsan hstory, Mun

wd amoke signals, mirrors,

3o semaphores i

e pou to another

winge connes from the Oreek word ele, meaning

oand phone, meaning 2

sedephone i3 any device winch convevs sound ove 0E VoD OF volod soumd

Ao standwrd dwetionary debipes the telephone 2 "an apparstus for reproducing sound,

1

of the woire, al g ereat disionce, by means of

4]
o
oo
3
LS
e
o
5]
«
s
A
et
o~

sotrictlyl eonstsing of

IAITINMIONIN Lonnegt

< by g bioe o eare winch conve

dectrio current.”

2 LITERATLRE REVIEW

The tolephone hag been aroumd for smost of the 200 century The elechrical speech
3 ; i

ngier (o

hoe was croaied by Alew

4 practienl elephone was actually invented imdopendently by bwo men working i the

e

Hedd States, Biisha Crov {IR35-1910) and Seotbnbh-bors Alevan

v Carabam Bel {

i the FE708, the pwo unventors Bhishe Gray and A

dependentiy designed devices that could transmit speech o




or Cirahasm Dell patented his telephone

Bl entered o o famous legal bettle over the frvontion of the ol

b wire-based electrion] systems, and Alexandey

wors, The telegraph and whephone

Cemham Bell's success with the telephone came as @ direot result of hus atiompls 10

mprove the telegrapi

o a practical pwans of

he firgt telephone system, known as an grchan

ke

]

watied in Hartford,

prnaricating botwaen roany who have telephones, was ing

e Huklg twooroaior Cilics was gatabhished

cnnecticut e 1377, and the first ex-chang

et bindtedd Staves was

otween New York and Boston in 1883 T {irst exchange ou
i Lendon iy 1879 The exchange volved a group of oporaiors workiog at @ large

e call and conpect

The opsrators would amswer an incotning e

sanustly to the party being called, The Brst automatic telephone exchamge was patented

(

; Abmon Strowgr of Bansas City o 1890 and st i 1EUD, bur manoal

eeitchboards romaingd i oonmunnn use aril the roiddie of the twentioth centut

e coin operated pay telephone wias prlent ¢ Wiltiam Gray of Hardord in FREG. The

Srat rotary ddal telephone was develnpad i 1923 by e Barnay in France. The
3 i i ;

ard introduced into Mew

obile telephone was vented b

cars i 1924, Although the Hrst commerct while tefephone service

e would not becoms

o
by
P

i St Lowls, Missourt i 1946, the FEAte

omunon for another four decmdes. b 1Y 7%, Awmerican Telephone angd Telopray

LA

ATE& T Bell Laboratories began testing 2 aobile telephone system based on hox

ogpraphical rogions called colls, Ag the caller’s velicle passed froon one cell 1o

natle switching systeny would traw sfer the telephone oall 10 anoiiey cell withoul




imerruption. The cellalar telophone ayeimm began notionwide usage in the United Siates

s 198

3 PROJECT MOTIVATION

foompans of commutivation bas revolutioniesd

of ordinary people more than the telophone, This technoloygy aliows us

sth focally and bmernationaily, 1 I inforesting 1o deal with wlephone,

> me curErus o learning how the telephong o W actually mmended

dager 1y the wnavailabibiny of components, we decided

o
e,
L4
[¢9
ooy

oo
jove
;
b2
&
PSR
T
e
-~
e
15
“'73
e
o
P4
ooy
~
ey
oy
jovy
£

naking a mobile {

.
H

myra lowalty wade telephone

work o the telephone recetver, By construsing or build

eiver we witl create b opportunniies 1o owr people and make our nation a better place.

14 PROJECT QUTLINE

e project oudline 15 1o construct atzlephone reneiver for 2 small office or organieaiion,

tany this projecy i dome e understand the workings of o lolsphone and how o design,

shso to reduge the cost nfielephone

s




CHAPTER TWO
SR TEM DESIGN OF THLEPHOME

20O INTRODUOTION:

Advancements 0 elephone technotouy have boen dramatic over the past one bundred

vears, Whal bewsn as 2 manual conuection, band-oranked machine has evobead mnlo a

canenniter. and the recepver,

2,00 TELEPHONE RINGER

The ringor i the sienal that o csil is coming no the phone. The ringer consists of 2

wizzer that has an nating current passing through it io sel up ihe souud

A2 TELEPHONE THAMSMITTLR

Phe transmitter i the part uf the phone that the person speaks imo s o miorophone that

works by compressivg carbon wranuies. The changs in pressure due (o the speaker s voice

3
AOVITEG WY

ard deoreases the electrical reusianos, wheh m fuan lrans
central office w be amphified

wir sy The auorophons




SEITELEPHONE RECEIVER

Fhe recotver ¢ the carpicce th

it

ek ol are beard

the recetver, they ¢

A TOMESSII L

5 FRENAE 3

v ot

The movement of the

Createn AW

MR O

‘

ot ivpes of diads 1 use arownd the ceorld, The th

g briet s

fpve arel the st

3 PP oo PP SR
diaiing and o'y

fax 1 much more

i tradittonally accomp

at openz and Clos

owks by soioally disconnecting

P ;
SR ATV AT,

o the telephone at s

S 1ocs
(a3

P phones gae g OR0S H and 4 s o g Koy

wer round i circles, then removing

s punch the

fast as vou want The W slores the sumber

> i ot at the correot rate with the correct make or by

T R U S A
i and [ Swiiching

done with a Sigh-voltage switching tansistor. Because the 10 has already stored the

ed mumber in order fo pulse i out at e correct saie




L2 DESIGN OVERVIEW

220 A RIMPLE TELEPHONE:

cownt v Frgure | belve, and how i

s

By mptane

Figure 1. A Bimpde Telephons,

the phone from the nevwork - This swiigh

foas sample g car

sranaies and sushdabing the current Howing
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by tap the switch

shat vou have

$oard oy ,% #

FE

s any Creal”
v egubvalent o

OIS BN

ook the soamd of vour own yesion frosn reaching vour 087 A mordern g

apew, A Treal”

st 2 tonch-tons kevpad and §

chudes a bell

wore looks Bhe thy

Figure 2. A Real Telephone




in a mealern phone there 13 an electroute microphong, amplifier and clroud fo replace the
carhon granutes snd loading coit The mechanical bedl s often roplaced by o speaber and

z cireuil fo generate 8 pleasant nmgmyg tone,

Yo are using st the welephone receiver without the diahng such

kevpad, Also Tused the buzser 1o serve as the ringer to notify or slert 3] thare™s an e

coming vall The transmitting sechon comprises the microphong us

ty transmi of speak 1o the other caller

2.3 DESIGN ANALYSIS AND CALCULATION
23,1 THE TELEPHONE LINE

necied 3 the wlephone exchang

., this is also kaown as “rhe local oop” The wire resistance is usually expressed as

~

s per bilometer. The telephone 13 generally cousidered w0 be
casuremonis sefer 1o current consumption, nol voBage The length of the wus

pnnecting the subseriber o the telephone exchange affects tu

saf can be drawn by anvihing atiachesd af the subseniber’s ¢

- o

W32 TELEPHONE LINE CIRCUIT

Fas

w volinge appliod 1o o wlephbone Une (o drive the telephone 1 38 VI, some use 50

o modern exchanges the voltage can reach 80 volts. A phone bine s

I3

side equaily balanced 10 ground. Awy unbalance will introduc

m and nodse to the phone line. The voltage used s supphied by load acid cells, coming

s g power suurce from the iclephone company, thus asaw win-ires supply.




that alerts vou 10 an neon g call, # i alo known as ringer. Homay be

a bell, Hghe, buzeer or warby ang o, The teleshons con ey seids

& vinging aignal

s an AC wavetornn, Al senigh the common freg fueney used 8 20 HZ, # can ales be

~

Eihe wir

‘
-~
14

~... <

uses frequencios botween 20 and

€

depends upon loop fengeh and nunber of

ringors attached 10 the Hael it could be between 40 and 1 A3 Yol

LAATYPES OF TELEPHONE CA BLES

Most telephons wires are one or muore twistesd pabre of copper wive, The most COMMNOn

¥pe s the d-strand (2 rwisted pairk. This consiste of red and gress wires, which puke 8

ast, and vellow and black Wires,

& the other pair, Die 1ok ephone line needs

oy 2 wires, Therefbre i follnws that » Aesteand wive can carry 2 separate phone lnes,

N p " CERIVARD a4y Y ey rqiemen "7 R ”~
felephone wire comaes in 2 gruges, L2 pauge and 24 gauge,

EThere are 2 tvpes of common modular phags, the BRI and the BI14, The most

o is the RE11 which uses oy T ofthe wires ing 4 {of nuy

strasd wire, This is

EEE

he same kind of phug that is used 1o phug telephone into the wall This s a 1.0 fine plug,

P4 uses 4 wives and iz used o handle 2 fnes. or Z-Hue phones,




ZIA4THE TELEPHONE NETWURE

The teleghone is connesied 0 a telophone network which i connested from g box {ollen

called an entrance beidge) using a palr of copper wives, the palr ol wives 1 connented

each phone fack i to the house {usoally using red and greon wivesy, 1 the howse has two

ronn the entrance brids

phone Hnes, then bwo separale pairs of copper wires will run

the house, The second palr s usually colored yellow and black o the bouse, The copper

. Thig thick

wives of the Telephone from the house are run cutside 10 megt s
3

wowithun dwe ares of the

cable runs directly to the phone company's switch i the swip

house o7 1 s vun o g dighal concentrasor. The concentrmoy dHgitizes a voie at 3 sample

P

rate of L0600 samplos per second and 3-bit resobition, I8 ihen combines g volor wilh

dozens of others and serds thew all down a single wire {usually o oax cable or a fher

aptic cabie} o the phone conpany office. Bither wav, the line connects intn g tine vard at




2.4 BLOUEK DIAGRAM

for has o dinling

setow show o typiead dighsl telephone but our conswy

Therelbrs this block dingram s how a digiis

sreviney
ey

Papad
=, T S 4 £ T S

e A T CoE et |0 P ddup
Beterfaer Lo Brwey | WHorersugretbes '
: o D T
i git"{#_‘.,?_'-':"(’:’é.%;

Figare 3 Block diagravw of 2 digital Telophane
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25 CIRCUIT OPERATION
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{-058 o ST
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Figure, 4 Telepbone Recebver Clronit

This stimple telepbone revelver without a dialing section s connested in paraliel o g
wedephone line. It has no extoraal power supply, The singer seetion o omprises 81, O, and
2 buzzer. A beidge veotifier consisting of dindes 31 through D4 protecis the cirenlt from
arty polarity change in the telephope line. PMP transisior MPS-ASZ (KSP 92y (T1) s the
main interface ransistor, The output of T is regulsted by zener diode 20 and capacitor
02 40 get 6.8Y for powering the smplifter seotion. This power 5 also used to biag the
traosmitter seetion. The ransmitier section comprises transigior BOSE (T2 topether
with 2 few disgrete components and a condenser microphone, The wansmit signal is fad
i1 the base of interfave transistor 71 The volce inpg for the smplifier comes directly
from the positive end of the bridge rectifler. The ampdifier section s bodlt around high-

performance, low-wattage power amplifier 10 LM386, This chioult is desipned as a highe

gain amnplifier.

iz




3.1 CONSTRUCTION

The clropit consisis of 1w sections, the recelver section and the transmiiier section, I8

consiats of a single 10, The constructiorowas done using 2 single Vero-board, Before the

seldering commenced we st of all mounted all the componenis using a twead-board In

case of any error. We siarted by testing the LM3EG 1O by conpecting #s ouip 0 the
spesker and fod the npur with a batiery source. We then weiad the 10 by fouching the

“

rernatring legs of the 1 to hear o humuning sound Bom ihe speaker. When the sound was

nbserved the zecond method was by wsing the electrical chamoteristic of the I fom the
datashest of the manufacturer ysing the s datusbest, We tested the other componenia

s

wsing both anslog and digitel millimeters then connenied the remaining components,
After tesiing the cirenil on the bread-board, we soldered gl the components using the

Yero-hoard, The soldering of the components never took nueh time but connecting the

pumpers Hid take 8 ot of tme,

One imporiant feature of this clrenlt b that the clroudl derives #s power directly from the
active telephone Hnes, and thus avolds use of any extermal batiery or other power
supptieos, This not ondy eaves a2 ot of space i aleo money. B consumes very kow current

from {elephone Haes withoot disturbing s performance. The oiroult is very tiry and can

be built using 2 single-1C type this saves cost of hutlding the wlephong,




3.2 TESTING AND OBSERVATION

(oo tronbleshooting during the soldoriog and coupling of

We wsed the dighal nmitimeter
o, The digital mulimeter basioally neasures voltage. resistonce, COBTRINY,

A4 semperature and sransistor, The process of implementation of {ihe

. continuiy,

wasuremant of parametorns

Iy
£
A
e,
(
Py
Py
-~
o
3
o]
o~
prey
proa
o
F
.
&
o
et
“
e
o
«\
o]
Py
3
ey
).M
Py
g
ooy
%

eguency measprement, The

resistance values of the components and

>

digital mullimeter was waedd 1o chook oo ol slages

ences i the

and most importantly the infrared receiver slage
compRrBlor Chrouil,
Jaiis 1o bepweon

When the tefephonz s off the hook, the ne voltage drops from 48

EE

and % Yolts, depending on the lonpth ofthe loop, another telephone n paratie] is taken

ook, the current conswmption of the line will remain the same and the volage

f both telzphones witl d

& terminals o

across ih
1o phons iy capable of is Ringing,

sourwd, and

When the hook swich i clesed, the phone i capab

receiving soumd,




JIPREVENTIVE MEASURER TAKEN

For avoud the possibiliy of

safety teon major factor i the design of every tedephone
clectric shook, Fodid not use the wolks for the construction shen my bands ave wet, During

.y P
%

s a risk of eleciric shook from lightomg, so | avolded using any of

A

slevirical storms, there

ey

the toois. §made sure Dused a sharp coter when cutting the Yero-board to avold cutting
off my fogers
The ringing voltage can be havardons, when working on g phone wiving, so © ensure thal

the elephone is disconpected ar the network conmection point when the telephone is

ringing because the telephons company may or may el remove the 48y DO during

15




CHAPTER FOLUR
4.1 RECOMMENDATION

ot of Telenbone recoiver was o sn

The dessen and oo rppie me Know oure
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COMPONENTS USED (Part List

PR ERIRGS
T Dodes D3i-Ddes TRGO07 X4
3 Zeney DHode 8.8V

4 Transistors, T W

i Ygriable Re

# Resistors: Bis 4 7KL B2= 100K B=80KLE, Ba=aT0y 0 3W, Ro=8 2R,

et

Dy

9 Condenser Microphone
1 Burzer {Ringerd

11, Three pin-Switch

pes
+3
O

Chumpers {Wires)
312 TOOLS USED

b Soldering Irow we used beo g Ofhwatt and 40want

Digital mulit-meter

2

Lot

Analog mullemeier

4 POB Cutters

5 Seddesing leads

&, Pliers: Round nose-pliers, Siraipht nose plisrs.

7 Twegzers,




APPENDIX

Spme acranyms and shbreviations ased in the project;

Abteraating Current (AU 2 currostt that will How i two dilferond divections,
Capacitor: device which collects and stores slectnieal chargy
Prade: device which vomtrols an eleinic murrent 5o thal H can How in only one direction.
rect Current (DO 3 currend that will flow i ong dretiion

Hook Switch: a switch inside 2 telephone which closes swhen the elephone reveiver 18
hifted.

Local Leop: the pair of wires betweesn the telephone sel and the telephone company

gerdral oifioe

focal loop reprasends

v
42

Pulze DisHug: disling systent in which the number of pulses on i
ihe mimber dinled

Beeetver: part of the telephone g person holds 1o their ear
Resicinr: device that 13 used 1o mpede electrioal flow,
Resengtor: devics used {0 produce sound by cansing.

<

Tone Dhaling disling systen in wiach a combanation of two Geguencies on the tozal foop

Transistor: device containing g semi-conduior used in elegironics o control o inorease
1 aleginic current,

Transmitier: part of the telephone that » person talks mto

[y




Some Characteristios of the LMIRS and its uses;

Bypauy 14 - 8§ faain

- bt zwj% ¥ Hypasy
4 Input 3 ‘ sl iR

3P4 N Ot

Pisy ouf of 131348

Pin  Mame Description
| | Gan st
: 5 frverting fopul

L. i Mon bnverting bnput

>

£ Yo Positive Yoliauy

Hypasg

3 : Crasy sat
APPLICATIONS OF THE LMIBG
b Inderooms

A
e
[ LS

b3

ARA-FM radio amph

et

Portable tape player amplifion

4. TYW sound svstenms

L

{irpsone drivers

& Rmal servo ditvesy

3

B ey rrns AL S P
Poyog Converiery




Characteristic of Trapsistors T1 MPR-AS2 (KSP-92y and 172
BOAE are shown below;
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MOTOROLA
SEMICONDUICTOR TECHNITAL DATA

Ampdifior Transistors ,
MPH Sioon . B4, B

BOE4Y, 4, 8, ©
BOS48,. 8. 8, €

HAXBBHE RATINGS

i Ty % 2o ng vt

GEF CHARACTERIATIOR
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