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CHAPTER OME
GEMERAL INTROBUCTION
LY INTRODUCTION
i simple trrms, the poblic Address- 200W Biereo (PASZO0WY is an eletronic
system with inenrporated units that deals with reoording and reproduction, which is based on
Analogue Technotogy
The public Address system sbviousty means having 2 svsiens of loudspeakers placed

o that oulput of mivrophones oy other sources can be fod o g relatively lurge

e

numnber of
people. It i though, convendent to realize that there are twee Onite differont applications:
i, The audience s remote from the microphones. A typical example is that of g sporiing
event where the commentator is usually In 2 sooall room some distance from the
bndspeskers,
Z. The audience and the microphones are in the same room or halll In the othey words,
the medience or ol least much of i can bhear the person speaking but probably with a degree of
difficully. What is wanted s reinforcement.
3 The mmplification of music at o rock concert and similar ovents, This s very
trportant in the endertaimment workd,
This projest is carried out based on the second application of PA Hsted above. The design
and vomatruction of the project is therefore influenced by He application,

The favout of the desipn analysis, procedurs of construction, testing, results amd disoussion
bave been carefislly done o allow for high comprebonsion and casy understanding of the

pEect.




12 AIMB & OBIECTIVES

-
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Storen amplifiers, mixers, spoabers, tape roeordors aned plavers have under pone mony

¥

vears of evolution and developmen, These prhucts, w

wohoare sold and seed ¢

i

homes, religions housss, erdertainment ind sstry, and theatres, are very sophisticated indeed.

Their reliability is better thun ever before, perfornance too has increased by leaps and

RER24

bounds, as i bas ease of use for the viewsr, Dlaspite of

af this the price is sl

The pace of development shows no sign of stackening b i is unfortunate that the
cost of asaembling these appliay z;s*a to gehigve o good public address svstem in o sgiely
works agaimst the domestio users. This is due to the unfavorahle eoonomie siiation,
sspeciatly high cost of imporied goods,

Henos, the sim and objestive of this project is o produce o profotype PLA svatom

i follnwing features:
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# Amplifier,

AT S
@ Speakers

k4

oy

# Yape Player and Becorder,

This aimed at achizving the following:

Heduce the cost of mequisition of a good PLA sysiem Leoa PLA system that is fres
i nedss, ow and clear

2. Reduce the aive of the PA svsten,

k2 Bhiminate too many inlerco yaten: honce elindnating unwanted
wterfermice and wire complesity,

4 Prociuce a bigh feguency sound system that can be easil v marketable,

¥
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systeim that stands o chasee of replacing imporied ones.

£, Allows for low eost of maintenance of combination of sysievs put together

P LITERATURE REVIEW
The evolution of recording and reproduction of sudiv sipnals started with the

wention of the phonograph by T.A Bdison, Sluce then researcl and efforis o e

.

e beew determined by the ultimate alm of recording and re prodieing an

H

e infrodoction of the gramophone, 2 dige . Baeriiner,
the origival form of our present record war o This model woald o producs x much belisr
soundd aid coudd also be reproduced eastly,

Arowd P95, elecirie mooording staned, but an seoustic method was still used in the

w

sound reproduction syatem, where the sound was peneraied by @ membrane and horn,
szchanically coupled o the nesdle in the groove in plavhack, When recording the sound
picked up by was transformed by hore and membrane into a vibration and oou iphod directiy
0w neadie which cut the groove onto the dise,

Further developments such s clentric ervatal piok-up s, in the 19308, broadonst

'.,f'
et

3

Al audio siation sade the standard plaving 78 record) popudar. In 1948 with the
b3 EAR *

development, popularly fnvreased a3 Long-playing (L7} and Bxlended play (P} with

. >

improvement by record soond guali

s were indroduced. At spme Ume, comipagies like
General Pleviric and Pickering developed the Hahtweight pick-up cartridge, with saly

fose grams of giviug pressure

Ty




The true shurt of progress towanh

H

o of faithful revording and

reproduction of audio signals was the ing

uction of slereo recording in 1956, This began a

on tap recorder, originally for

Aoren roprody

ase. However, the race led to o simplification of tech niues, which in nom,

b o development of o0 supanent o domestio o

*

Hroadeast radio began is move from AR to FM with subsequent Inprovenent o

sound guality, and i the early 19003, stereo FM became a reality, In the same pariod Philips

developed the compat ¢

setie recorder, which wouold sventuaily conguer the worhd,

The three basie medio geailable in the carly 196080 tape, record and M broadeast,

were

ait anslog mudia, Development sinve then inchudes,

i. Devsiopmoent in fum tables;
it iopmiend i fape recorders with particudar atiention paid on the recording and

=

reproduction beads, revording tape as well 25 tape path drive muchanism, Also the

RFARRTE

intrnduction of covpressionfexpansion svatem such ax Duly, UBY ete, improved the

e
=

avatlebic sipnaldo-noise ratios.
Due to bulky nature of open seal tape recorders, the nvention of compact cassetie

recosder began wr 1903, which made i possible for millions of ne

reordiygy and

v

playing back music with reasonable tone guality and easy operation, The impaet of the

coanpact cansetle wat enormous and fape revorders for recording and plaving back these

cassetios became mii“ vzdwz snmabie for music lovers, and for those who use the cassedie

recorders Tor 2 myriad of purposes such

- as fabing notes for siady, recording speeches

for “tatking betters” and for hundreds of other applications,




elar evaluation of fechnby

by the end of the 1970 the inchustry had almnst reacd

ich fow further

provements could he pesformed without incrons sing dramatioally the price of the
squipraent. This was berauss gu ality, dynamic range, distortion {in its broadeagt senge) i all

determined by the charasteristios of the medium used trecord, tape, broadeasty and by the

PIDLeSsing equipment. zzczim e Fe

i the Hmils of their

characieristics,

.

b summary, tn spite of il the spectacular | wnprevernents o analogue technology, it s

clear that the original dynansie range is sl 5 wriousty sffectad in the analog reproduction

\ia
.

chain. Similar Hmits 1o other fagtons sHfenting the systens: freguency response, signal-to-meise

ratie, distortion, ele, ealst stmply due to the analogne processes nvolved. These reasnns

Py

bowever promplied manniactures to tum o & gital teohniques for radio production,

LA PROFCT QUTLINE

The project bas been outhined care! er in which cach chapter

explaing the convise topic in detas],
Chaptor one gives the general introducting of the whinie project work. 1t alsn condaing

the Htersture roview,

Chapter tw handles the hardware design of the projret. In this chapler, the system s

}“.

design is done in modules fore agy debugging of faulis, Bach design of these modales formed




onen

Uhapter thyee takes a ook st the i updementsion sspect of this project. in

the modular designs in chapier two are interfaced and ** i on

ey
L

v 3 verahoard

Chapter four takes care of the testing, reselt and discussion of the project work,

Chapter five, which is the lag chapter highhyhts the probiom faced, made some

e

recommendations and alse convlusion of this Py

A masimom measure of coanprehensibility was ensured throughout the project. This
i3 indivated by the pattern of presentation and consistout sysi

Sty

§*Q:§\:H{, uE ronder satisfact Hy,

£

of notation. This will encure




CHAPTER TwWO
SYRTEM BESION
3 INTRODUCTION

The desigy of this PAS-200W steren is purely hardecare and there §s no sofiware

support for i 1 was designed with of

parts to work as 2 systenn. Thiz chapter gives ook on hosw euch blork of the sysiemn’s hiog

2 4l

dingram was desipned and anabysed, dess seription of chips used and their features were also

given,

bed

Gengrally, the system is made ¢ i v op-amps, combination of transistors and other fow

Y

passive components for specific purposes,

2.2 OPERATIONAL AMPLIFIFRS
An operational mmplifier, op-amp, is o essence a romplen integrated clroult consisting
of transistors and resistors. Because of i3 unifreny and ok arly definable mode of operation, 1

e

mgkes cireelt design much easier and H must be said, normaily chegy
Ferminals of an Op-Amp

The circoi

jost
W

o
e
jond
paty
o

ol of an op-amp is shown o fg 2.0, The two vertical nes, muarked

#LH are U are the torminals for the avmmetsical 5 upply voliage

o

nop-inverting input

| PSR £373%
Iy
............ W g ’
. thoy

inverting mp

P

Fig, 2.00 terminals of an opeamp




Aosymmnetrical £ 15y Hine powers the op-np, This enabies 1

he control {0V potential to

RS DR 3 - T S S : i
be the earth so that the smpiiller swings in either the positive o negative direction.

The op-amps vsed in this project gre the TLU74 and TIO?Z with pin configuration

shown below in fig2 0t
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e used heon

e of their excellent properties Hated

£

prevy

Fosw distortion

2. Low mise

3 High-impedance JWET inputs (10700
4. Short-cireuit-proof, bipolar ¢

LY SECTION I DISUOMIXER

v the term disoo mixer or soursd mixer, i means equipment desipned to accept ¢

LR

stectrical oupan from microphones and other sourens such as tape machines and O plavers

and H allows an oporator o combine these in ways which are ariistically and technicadly

satisfaciory,
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A disco mibxar §s mvarishly provide

2 The tape

and LAY inputs do not neod o preamphifier since the o

vard units provide biph enough

cutprs. The volane controls are of Gonrse sterce potention . The modiar consists of the
following functional blocks:

SryEt ] S geren 2uy e €y
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oy
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o

one controb { 3-wayy

231 FOHANMEL STEREO MIKER

The miner helps for blending of the various an

ndd seurves. Bach Hie has B mie input,

which feeds the decoupling stage, sposch Gher, preann and fone control, volume cootired and

-~

stereo batanco sequentinlly,
Beoeoupling Siage

The decoupling st arth from the cirouit earth, Thi

-L))

reduces or chminates bum, vl

s potontial
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From the cireoit in fig2 03 the op-amp A is an impedance converter with a decous fing

i NN %21
b3 z e

sebwnrk, 3300F and 100K forms bigh pass Glter with cut ofF freo

Fos 12 [PRC = 12 T00K) 3300 = 4210

This decouples DO component of the npi sigrnal. The hum potenial, which is normally

dropped soross the intercomnecting wire, is dropped soross B3 010080, Diodes 13 and

{Ind148} limits the muaxivann perosissible hum potentiad 1o & H0m Y The second o YR

operates 85 o Gifferential voltage froms the input s This converts thy

s signal & 10 the ciroult canth,

The speech ey in g2 4 provisdes o slight pre-crphasis of the presence range of
about 2000-60001 1. The Hller consaing an sdditionsd high pass section, which provides i
bt

stight stfenvation of the fundamental frequencios of the speech. This section | is parficalarly

aseful in coanbating the mufled mormuring so oilen present i the reproduction of public
124 f

addross Jstatintion,

[N SV
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The 8O network serves as deve priing elenmunt for direct-voltages and also as

Y

fighepass-section, Ity cut-off frequency is around 150115,

Phe (4K 7Y B resistors and C2, (2200, (3ndy, CI3, capacitons provides frequenoy-dependent

fredback. At low frequency, capasitor ©7 bas o high reactance and the whole sigmval is fed

back having g umity feedhack,

At high frequency bn the prosence range, the capaciior ©7 has 2 low  reaciance henee e

feesdhack ia determsined by potential divider B3 and R4, The apmplifioation i3

1A

.y M ot [P
s Lot see anpendin A

e
\.\v

205 chrondt disgram of pre-amp & 1

The pre-amp & tone control clrouitry forms the major part of the miver, This sound miver

$

atlows the nperator fo combine the mutput from the micr phore b ways which are antistically

and technically smisfactory.
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Bax. gain s T3 3R/ 30 = 3% = 3048

Sieves Balanor And YVobume Control

spnad frow the pre-amp tone comtred 18 separsed ingo lefi-hand and vight-hand
component, The signal may be applied (o the efbhand or right-hand adder or both with the

aid of g stereo balunee control, which was inchuded in the fader control seotion, a3 shown in

.
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Fig 206 cirenit dingran of combined had, and volume condr

The op-anps ratse the level of the relevant signal x2 0 offset the attenuation of the

balarnce controb and they sosore low cutpu bmpedancs

T R s = fef




132 CDCHAMNNEL tNpUT

Phe ovtpsn of ay U1 is fod into the LA S vinthe A Y ateveg jack plug provided in the

frrmt panel Witk the ye ik}
sremt panet, Wit the ver of o potentiomeler, which is connecied 1 e gl signal, the

vkt 315 cortrollmd, Therealior 3 5o £ ‘s -
fame is controlled, Therealior, i ie feud i »the adder cirenis in section 25,4 ax one ol the

LR
inpu. £y F et

'} 1
%

F Chrouit dingram of OD, Tape fader control

e ASL

Figl.

L33 TAPE CHANNEL INPUT

H

P output of any tape is fod hack into the 1A 5 vis the AV sieren vk g

ur the front panel The same netwark is wsed 23 shown iy seciion 2. 3.3 g2

234 ADDER

e Addor is a sumning amplifier that adds soveral signals. The signals
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cehinel mic Hnes, tape or O and alan from the sape plaver are added o
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adder civoult showy below:
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Fig? 09h circult diagram of midrnge tone sontrol

The storee tone controd is g straiphtforward control for adisting highe froquency
fend o

{irebley, mid-range froguency and Iow frequency (hass) reproduction. The |

t frequengy
and tow frequency control makes op one cirenll, which is conrmeted o sonies with the mid-

rapge frequency o5 shown in e block dingrmn below, This makes it a throeway tone

I
5
(<

R 3
fars 07, 000 and

i the bigh feguency and low-frogueney control sircult, naly the capacht

coded tor the feguenay

When po v, P1dg wrned fdly aniclockwise, BT and £2 {oony a low-pass seotion af

K

the inverting inpast of the opeamyp. Resistor B3 provides the maximuom atlenuation i the

7 = LRPHIOKY 10ns = 136z

When P i turned fully clockwisg, R4 and O2 form alow-pass seotion in the feed back I

that prodoces o complietely difforent frequeney respuonse i whi

TeOReTies are

PZPH K Hitny = | Skids

$




s
o~
o
7
Fana¥
-
e
N
o
\
“
-
i
;
,\-?/
.
o,
T
e
. ,«-’"
[
v
N
Y
"
sl
A
3
s
e
P
FasaY
-

e

ore apacitor U0 the stage bocomes a standord
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Zats torned fully elockwise, 1t forms a sorizs nebwork with resistor Rae The

amplification is then groater than unily.
smpdification = (Ré + P2ayRS = (0K TR = 1 = 20dR

Whis the upper of Pla is anywhore beteecen the exinnn

& positions, o part of the

- . e

ey b D byt
apraniloy A3 Shott

B "t
,.\\

prsientinmeter resistancs iy in scrios with BS

LVEN

cirnuits Fla st mid range and treble frequency, so that the potentiometers act on basgs

frequency ol

S

13
Jax

FOR MDD RANGE FREQUE CORNTROL,
From 2,73, adjusting Pla detenmines bow mueh of the resistance of tis conlrol i 318

series with B1 and how much with B2 Depending on the setting of the control, inverting op-

amp Al provides 2 gain of between 2003 and +204

7, ; T A feiye
it AL high frequencics, capasitor L3 bas

very fow bnpedance and short-clrenits the potestiometer. Uus means that the crouit

=

functinns only a3 bass and naid range are concerned. However, sapasiior (2 vt

pew]
~
[

and B4 proven the cirenlt acting on the bass freguencies. This s booause 2 thess

; ; } "‘4 P I A Asierrine T armiriant o
frequencies, ©07 hag high impedance, so tha so that B and B4 detesmine the amount of

Faeny
N



sptieseter, The everal] result is that the current controls mid

feedback tnstead of the ¢

savge frogquencies ondy,

24 BECTHIN 2 OUTPUT & LEVEL DISPLAY,

Thie section consist of the ol

ht & folt band 100

. Kigh

. Phrive feved iadicaior for 8 and B o
modules, with module one consicting of the right and left channel amplificr

dicators

N
i
i

b

3

5

i

LAk

it

: ;

fa. s

Frgd b cirouit dingram FOUW am rhifier

Fhe amplifier s a general-purpose sutpad amphifior. 1t s buill a3 a steree version
he right channel and anothor on the lef channel

Stple Steren

with




Supply vollage - 230Y SR A

TF e an By renn on . . O TR AN B R
Pransformer vollags - rEIAY SN

Transiormer rating . - Y

ciifier cusrent . 33A H.6A
Lapacioy rating . Y A
Hoot sink - AR OBACW

<

For the purpos

ey

el
S’
Foued
o
’/A
kY

o of steren enput, Transter rating - 34

Feooilior current- 64

TV and T2 form a differenils

mpared with the input voltage {at the base of T1) When the

an U111 s M dince the polential across its b

where as that of T2 is shghaly bower (so tha T2«

oty the bases of T

driven by 11, 5o that T3 iy alse OM and conng

output of the chronit then drops,

T3, drives the base of C Consequently ¢

ghighily higher than thas of VL drops aniil the hase

eauat, The ratio of B4 and RS dolenmines th

reaistor B2 hold the voltage at the uppor end of B3 stable o shout 12V

by a1 the supply 1 suppressed. Dindes

the Darbingion transistors, The valug of B9 and B

the quiescent curvend unnecessary. Mebwark R7-

crvsiiter Junoiion i

savvied condusty, The bass

w amphifioation of the ol

143 35 relatively high,

RE-C4 15 8 bootstrap curvot w

ampltfior, The poteniial #

i the bass

Y

{—i?:,.,’ ﬂu s/ Vi

LD pencrate the roquiisite base bigs

is
V3%

P
I

which mabes setiing

of

i ahoul Ty

ich msures
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CLEVELINDICATOR

Q}.w. v

EEER R R 41

Dretrout diagram of Dirive lovel indicatoy

e Lovel Indicsior oirenit is g combination of LED array that sois as o V1 Maotor oy

visugl moniionng of putput level Bach channel cons 35 arvanged i the

wereaning ordey from bedl o right
For maxinun power display, VOE of THBOS Y e 430

fo for each ol the LELI can be derived using the formuolng foos 767 By

- o
Resistors RU4- K2 gots as Bnuting resistors i the diodes,

L5 BECTION I BPEAKER CUNNMNECTION

Thiz section consisis of the fnllowing:




3 R TS TSP P4
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i, wooler spenker, Mudrany

R 1
[YeS TrTes N T AR o L e
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The Jeway nobwork wnt i a oirouitry, which separaios the ofp signal of the ampdifiors with

»

the bass fregue

oy, reble and midrnge fequencies, b nds are therefore

fod nto the re

pethive speakors. As a res

ot s the hife span of the speakers e.g. beester

eetended as bass freguencies are prevented from ontering with it

PWAY TWEETER
(] HETRORR
\\. -
-
WO TR
Yier [T Y, PSS O AU VNE Ao PR
Fig 2.1 Blook diagram of speaker connestion

8 BECTION 4 TAPE RECOHDER / PLAYER
Acsmatl tape player Cwalkman) was imcorporated into the system. This was designed
perform the following operations:

L Recoiving of F.M steren

i Plaving of audiocasselis

i doe to -inoreeording Dom ooy

For the puarpose of tn-te-in recording from the mixers of the two channels an adder was

X5 LEE N

designed and constructed which allows the combined signal o be fed bdo the veoorder of the

235

tupe, A Do toput inverbmg adder was used for this purpose. Reler to Fig 285,
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2T OPOWER SUPPLY

appsty

Phe power scotion consists of various outpuis s shown in g2t The mains supply voliage

- the design was 220v vy, S0 from MEPA.

+32Y - W3RV Power Supply Unit

A vravsformer with musitiple ontpel conter

tapped Z20724Y

was wsed, A bridpe reetifior was used o rectify the AC voltage 1o DO

5
Pk




<

woliage and wag filtered by a 2000008 M40V capaciior on cach side of the supply il

filtered voltage was lator connected fo the amplifier chrouit

The transformer was chosen based on the fact that s output curvent should be 104,

enough to drive the whole cirendy,

The s Voltage was caleulated based on the Tormula belowe

to atiow for voliage drop, 24% center tapped was chosen.
The rectifier was chosen based on the following propertesfratings
o Silcon rectifier
« Pesk reverse voliage (FRYV) = 100V
Average maximnum forward current = 64
The capacitor rating was 20,0000, 40V, 1.5 tnes above 24 Vs,

The +15 8- 18V Power supply unit

The

wihich s

The contre tapped secondary owlpu, which was monted on the sane transfonmer with the

z

-

passed through the 10 regulator o give o ropulated DO voltage of +15V and - 13Y,

was filtered by a 22000F, 35% on both ratd supply. The eatpas of the flered capaciior was

capacitor 47ul and 1000F were connected 1o the oulpn of the regulasors to reduce ripples.
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Yiedo = 2¥p/l T for a bridye reciifier,

Diodes of PIY rating grester than 21,2V and with a forward curres of 1A where chosen for

the recuification of the AT voling

39

For the vapaciior filter, the ripple vollage of the rectifler outpul was estimated 1o be

Yo vipple voltage
’._s}f' wr ‘."‘S’y

28 b bebwesn peaks of the reetifind inpul wavefomm of the capacitor

A A2 = T0ms

I veslity, 8 capaciior of 2200uF was used. The voliage raling of the {ilier capacitor was

chosen to be one half the peak voltage; hence o filter capacitor of 2,200u¥, 15V was used on

13

botly supply rails, The 1O vegalator with fixed voluge “F5Y, 1A sach was used.

Y, 9V supply

For the 45V, +9Y power supply onil, the same design procedurs was carried oul as discussed

<

tape, W0 regulator TEOP and 7805 were used 1o get the fae

e




CHAPTER THHEE

COMTRUCTION PIOMEDURE

ul arvanpoment of the various

sy connected lor o easy

troubleshooting and maintenanos,

b and sopipresd used oy the constructig

s bistesd bahorwy,

1.3 TOOLN AND EQUIPMENT
3. Ride cutier
b Long nose phers

PFicker

&

i, Bolderiug won

b

g Susher

£ Digital pubtiameter (MM

g. Signer generalor

B High impedance mininture spoaber
Lo Seowurgs

D regulated power supply

LINUPY

‘o
Tl

CONSTRUCTION BETAILS
A gemporary workbench was semp aod i bad the following components and

Hauipments Hisied above imnoseetion 3.0, Por eacl stage of the construntion, the components

werg careiully selected mnd collocted gether, These componnts were properly arranged on

i

R
o
«.v;\




s

w board following an appropriate Jayoul. The components e later soldered with the

P¥aes vy
2%5\' ¥isl

sse of soldering fron snd fead with vach ather.

321 CONSTRUCTION OF THE POWER BUPPLY U MIT

The power gupply seclion was construciod s a modide wath ditferenl outiels as

apenified i the desipo diagram, The power supply opits i b v - 0 - 32y,

miounied firsl on the Yero board, the

wad their bridge reotifier
filieriog eapacitor were alsn conpected to it The 0y e Y oulpt w ere sonneeted
1o fast blowing fose of 54, while the #15 - 0~ 15y were gomnectod to 10

£ s it
s and 45 were achisved with the

FROW, TRO5 yegulators. Finally, | cempesting buses sith soo ot wwers wseid o tun the power
supply to vanous section of the system.
332 CONSTRUCTION OF THE DISCOMIRER

The DHscn mixer was grouped o 5 modules. The first three mndules conaist of the 3

B3

charmel sterso mizer, the fourth nudule congists of the .00 and Tape inpn channels apd the

fifth module consists the adider and three tone cont rod earnuit,
The First Thyree Madule

v ¥

fyhene mosdules had the microphone jack plug mounted 1o the Yero board;, this

was connecied o the input of the docoupling stages, The outpud of the speech filer was

Jees
vy

sonnzeted o the pre-amp and tore control, The oul

pe
o

ut of the pre-amyp and tone control was

then connected 1o the siereo halance and volume control, This is Hiostrated in Fig 22,

Pk
ol
M




The Fourth Moduls

The fourth module bad the AV jachk plogs. stereo version mounizd on the Vers board,
The AY jack plogs were comcoted 1o the volume control (Tader)
The Fifth Module

The §ifth module had nn it the adder chreuit wud the 3 lone control clrentl, All the

output from the mixer section e output of

e

he stereo balance and volume control wem
comnested 1o the left amd right adders via » bus wire, Each input of the adder had o vesistor

DERLRLG

swith the sarme value, The resisiors v

¢ onmeeted ogether 1o the input of te op-amp, The
autpaat of zach of the op-amp Lo, the feft and vight channel was connected o the inpu of the
3 way stereo tons control

The output of the threg-way control serves as Hne ol at the back paned of the systum

o

sk abso as the pot of the power smplitier,
A3 CONSTRUCTION OF THE AMPLIFIER

The 10W smaphfiors both lefl and right were vonstructed on a single module. The
power amplifier transisiors were mounted divectly on the veroboard, which acrvesdt as a link
betwren the vernhoard and the heat sink. The heat sink in turn was mountesd directly on the
fck prned of the gystom,
3.2.4  CONSTRUCTION OF THE DRIVE LEVEL INDIUATOH,
The drive level display was construcied on o sepayate vernboard, which suived 48 2

module, The LETY arrays swers meunizd on the veroboard vertically with equel distance and

eount height from each other, 1 was then fised on the porforated part of the fromt pancl.
. 2 . :

3
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L35 CONSTRUCTION OF THE SPEARER.

The speaker section, which forms part of e

belows the amplifier/miner with s shah soparsting thom, The peegter,

{or each Geway petwork unit The

~

appropriately to allow for maxkinum wraitidirectional propagation of

3,26 CONSTRUCTHEN OF CARE

The case was made up of metal sheet

%

4

M?d%’ o

Cswood, wl leather material

viderangs and wool

.
WS

postiioned

seund.

FYy

CThe fravoe of the

systent was congirneted with wooden box taat the apper part (ol front and bockd panel was

b

at sheet, The nhywoor 3

w uscd for construclion was 3% e

sheet sas gauge 24 ahuminum sheel, A good descripion of the oas

paris are shown in fig 300
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e swith iy dimensinns an
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Fig, 3.00 Dimension of case
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3277 CONSTHUCTION PRECAUTHING
The comstruction of earh of the modules on the veroboard was carefully, neatly

syranped and soldered. Fach module 8 made up of soeket sble Bes for essy

fmteriaving with other mndules, This alows By mainienance of some of the modules
with out aflecting the wbers,

"

The muodules were properly amvanged in the case for sesy maintenance and inspection
of components i case of any Dolt Even disuipation of heat sithin the system wa

put i considertion.

I3 TESTING,

o

After the construction of cach wmt in g module, fosf was carried oud using different

bed

methods and memsns, For the op-amp based ciroudis, they were posered with the #1515y

sad the ouipul of the op-amp was rozasered using o voluncier, After thal, 8 signal generator

generating a frequency on JEH2 was fod Into the inputs and the oviput was vonnected 1o the

g
3

impedanve mintetwre spraker. This method siated abuove was vaed for sl the clouls in the

b4 » )

PHsooe-mixes, &

s done conirol, ard amplificr stage. Also 1o tost the drive led indicator, the

sigrad from signal ponerator was fed into the Drive display lnput torminals, The signal lovel
wag varied on the signal generator and the display LEDs wore observed and monitored. The

tape recordur was played and the trebls, midorange and bass control knob wore tumed

VRN

clockwise and anticlockwise vespectively and the response was observed from the speaker.
Abse, mivrophone with cord and cordloss were used 1o tost the mibxer and the veble ad bass

combrols wore adiusted avcording. The responses from the speaker were also ohssrved,

L
et




14 BESULTS AN BIRCUSSION,

&fler du fest were corrind ool as expluined in sotion 4.1, the following resulis were
ahserved as explained beloy,

At the output of thy op-amp OV owas displaced on the DMBM, which shows o soimne
exient that the connection were properly done, When input dignsl were fed inlo each unils
ad mndules g3 the case may be, the respomse wore lowd and free of nolse or nnlicseble
oacibiation. The responses were alse amphified. Afler the westiog of the three-way tone contral
by phuving the tape recorder, the effect of the bass midrange and treble sere very impressive,
Also the Brive level indicalor rexponded as destred when the volume control was incremsed
s decrensed ay the caze may be,

Further more the response of the PASR with the microphone was boud and elear. 8

was free of hum and unwanted aoise.

IR sPROBLEMS FACED
During the vonstruction of the project, corain componenis were shiloult {o got in the
market. As o wsudl componems from shacks o serapz were wsed. Alss there were

2

componenty, which could no be found either in the rarket or from shacks and seraps. As

result of this | had @ tmprovise by making vse of what way available, though this did not

deter the work. Mocessary equipiments such as Cathode Ray Oscilloscope (U R O, watleter,

and specirum anabyzers were ol at my disposal. A crude method of testing had W be

St
)




CHAPTER FOIUR
COENOULURION AND RECOMMENMDATION

4.3 COMCLUSION

Construction of the PAS 200w storeo s o good and merketable prowtype that
infogrates a DHsco-muxer, Ampliffer, Speakers ard Tape Plaverfrecorder with maximunm cost

effectivoness.

This actually reduces the cost of soguisition of o good public address systam that i
free of nolse, loud and clear. B also climingtes the possibility of bder conneciion of B many
wires that would have been s g result of separate wiits but all has been integrated info vne

sowd makes i poable,

Fipally the osim and objective of the projmet was schieved and the project was

4 . " "

secessful, | thorefore supgest 3t as a prototype that could be marketable,

4.2 RECOMMENDATION

.

orecormmend that usimg a dighal Oller instead of anslogue i the design snd

comsiruction should modify the PAKE 200w siereo. Alse, the speaker

unit shoubd be
detachable from the whoele systeny withemd affesting the Pamework of e sysiem. A D

i3

plaver coubd alsa be incorporated into the system to allow for muplti-system. The positinn of

the tape player/recorder vould be placed in an enclowure 1o avobd boen exposed o frictional
damape,

bt oshould be exwpanded from the 3-chanmel mixer 0 G-channel mixer, Also, effedt
could e incorporated into the miner so that it offers what uny imported mixer offers, A line

grsformey aluo could be incorporsted into the systm,

33




PPN : : rendinseve ehrinsebed mdein Gues Darsersprnsind ol st for
Finally pargrosiric or graphivel equalizer should alse be incorporaied to allow fur

more sradivation of discolouration of soumd

34
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APPENEX A

The fornnds below con be vsed 1o determine the goin, bandwidth and cutof? frevuencivs of

the Op-Amp used inthe varions dosign of Chaplier bavo,

Ginin, Av

Bandwidth,

Lot
“~nd
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