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ABSTRACT

£

Siren system has been in oxistence thr several conturies, and ¥ has witnessed
fupdamental changes over the yoars, Modern stron systoms are made from passive and
aetive clectronis components, and are elecincally driven,

Far, with the muliboption siren system, which s the mats focus of this praject, i
i« not only an electronic systern. which produges sounsh, B osgually N0orporaies some
digital logic features based on some chips. It i ihis distinguishing frature that hrough
out the name ‘multb-option stren’. The aim i3 to produge a single system that produe
different types of soond. This objective was ac Wieved from various stages invedved in the

theory of design.

w

system was able 1o produce a8 many different sounds as possible. This

by way of one’s ingenuity, i is possible to des sign and reatize any tmagined electronic

systers e the roulti-option suen,
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CHAPTER Y

INTRODUCOTION

(FENERAL INTRODUCTTION

An Blectronie Siren Svsiem is g device used 1o genorate aud Hiske sonnd. Because the

prstpust o the syaten is audible sound, it can be developed to become alarm systen.
A b i~ $F "y ’ - PRS2V E AR e A i N ICy et v T T B b
Adthough., there are in exisience different types of siren system over the years, the Muliy

Option Sten System is difforces and unigue In i3 functions and mosde of operation, bl

sle or, al most, two different types of

b4

common siren systens are dedivated o produse a st

cound, With this multioption siren, #t can produce as many different sounds 35 pos
Ereeam s navee and fenction #is not an over statement 1 say that 2 1% g tone generator avsiom
of infinie i&y‘pe 0t sourds.

Reiot details of how these rmulil sounds is achivved i given later 1 the course of this
write-up. This project i meant 1o give some improvernent on the existing stren gysiers. it
meorporaies centaly features that distinguish it from other siens. Such folures as gating
faeitities ave introduced as part of the systern design.

3%

With some of the new features incorporated mio the system desigr, # has mag ie the

system to find apphication i varions fields, 1t can he wsed in Police parol wvebicles,




1.3 A AND OBIECTIVES

A5 earhier mon giomed i ithe peneril troduction, (s progct ek 1 aimed at T dding @

A, e fye vt yy  EY e . T S S Viniende # R PP X1 11 [t 1 5 3 7y
ciren systom sl wen produse 0F nerate mulip soppnd, LIS seruatly was he sen

creeived. Borouse fore hias pol boen ApY vk done to bring out & single electiohic G syslon

ihat can perfonm thia fonohion, 1 deckled enbark o thisn work, With rigorous W gk careed

H

hsed po the design specificaliiit, the goul of

aut on the Jesigs s apd consirucion carried Ul
piti-npiion sTen gysieng was sehieved, solving ihe probdem at hamt.

beg

The wope of s proect work s Hmited to the use o of tone poneralor 10 prodoce auckible

age 0.3

sougwd, The one ponerator his e operating Foquency varied over the full audio 180

Vkirhya single tond conirol, This sysiens is ot meant to e an algrin seourily system o

L
[N

any kind, bul 10 for fupther development w providest the system desigh.

Qiren sysioms have by 103 £XISLORCE ginee the boglnning of 10" contury, The 8Y sievn Des

ynderpone fundamo a1 change, which produced & the hasiz of the 40 evice n gengral, st soacday.

ndern siren aysloms e cleciricaily drivin, Thess sirens HAVE §

made 10 fenotion 28y wodhere thore 15 AL o DO gleotricity supply.




With the use of very low froguenty ramp s signal ponorator cicu! i watling sound siren
fas heen produced, This is the lnd of sound typloally paed by the Ameriean police ors.
Also, anothzr type of sien that has bees developed s the bpe that produces | dee-dal

warbling sound typicatly peed by the British police cara. This 1ype ot siren was developed

using & very oW frequency [YEE] puise madulation ereail Th . clreult prods o

without vibrate {pulsating ettt}
Adge there are other types of sien skt have been prodused ove ey the years, All ol tham arg

speant o pengrale ong YRS of spul, But, with the it option siren gysteny i jnoorporates

ath the wailing and the wart bling types of sound together in i A% U can prodoce walling

sound, so also it can produce war bling sound. Al some tbr time, # oan produe
repratedly soaled fup and down) plang sound when the sigual generalors gENOTRG qe pidsniing

signal [vibrato] in the syste

v

Lot




4 PROIBCT OU FTLINE

This peogect ihests has boon divided into four {4} praior choplets,

dealing with fuportant slages
Present i chapler HRER A inproduction © e work done, Thio also hudes the aims art

ohizctives of the project work, Review of the past work dene as refated 10 the pne his

b5 meant for is also incladed in this chapter.

ma thi vartous s48g

woving down o chapta 7 3 the peojost dosigs. This inchades ¢

design. Some inportand desin procedures, ¢ caleutafions are  discussed i this chaplor,

Chapter 3 deals with the actual constraction, osting and results that came 0w
sesting. This chaptet pives the details of thy construetion and result analysis. Measwnaet ks
saken, observations wie - i the course of testing wors e johuded in this chepies.

Chapler 4, which 1o the conchiding chapter o this theais ooers on the conclusion &
and som recomnendations mod o This design has o total nf seven variable coulrd s plug 83X
switch-seleciable opera ting modes which rmkes it possible to gonerais SW 4 o vast range of

different sopunds. This then, w what distinguishes B foom pther oxisting sirgs




CHAPTER Z

SYSTEM DERBIGHN

ERTRODACTIONM

> X

Py casy desion and realization of the set obiectives, o down desion mothesd was ased
¥ ; B 14

This invoives breaking the wholsvoneeived idea mio manapeable pleces. Hence, the project

{1} the power supply unit
{15 the mmin siren oireud
(11y  The gatiog facility cirout
With theee sub groupings, the desin proooss was pasicr to carrvont, The inter

copnection of the varions sub uniis 15 show in the fip, 2.1 balow,

o s P

LA




PUYWIER RAAIM SIREN
[RUPPLY UMY CIRCLHT

i P OLIPUT

Fig. 2.1 Block Diagram of the malti-oplion siren,

Phe power supply unit i the basie unit that supphes power o drive the siren systemn. The

systom was designed to operate with 12V supply that ran be derived from cither batieries or

AL maius with suiiable supply cirenit, The maln sben cirouit unil comsisis of a lone

generator, with audio range operating Beguency, several frequeney modulator generators,
aperational amplifier network, and tansistor switching network. The gating cironit unit

pensists of the (ip-flop nebwork connected to the andio amplifier compones,

The geiing upit i3 equally conpected fo the mais cireull as well directly 1o the output

speaker. Allthese sub divisions of the desiened are duly ierconnected after the finat design

was done,




2.0 THEGRY OF OPERATION

The heart of the project ix the lone ponerinr designed around 103 in the fig. 2.2
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This fig. is alse nsed o oxplain the theory of operation.
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Fig. 2.2 The main ciroult layout,

The power supply delivers a 12V 1A repulated DU to the systen. The 103, whick is the
heart of the desipn, i a fairly conventional 583 fype astable, oroept that capacilor O

charges via RI3 aml the comstant current genorator formosd by transistor TRZ and i

3




associnted sesisior and diode network. Normally, the outpat of 102 {feeding D4} & half
supply velts so TRZ base is at » couple of volts below the positive supply value, The
aperating froquessy of 103 tone penerator i variable vix fone control BY4. The euiput of

173 tone generator i divided-by-two, to provide a symnetrical wavelbrm {vis 1050} and the

resulting audio signal is fod to the sposker via TRA, RI7 o 7 and walome control RV7.

104 s wired a3 a perfoctly conventional 355-1ype satable and is gl as o vibesto {hack
and forth) generator, with iis square wave sutput boig usesd 1o frequency modalate the I3
ftone penerator] via pin 5 The vibvats rate i variable vig RVE and the vibrate depth vin
BVE To completely remove vibrato offect, RVS is varied 9 minimum, which coupled with
03, reduees the modulpied frequoency.

10 35 ates whed as a 535-fvpe astable, but in this case, BYT and RYZ indepe ndently

wy the charge and discharge times of O respectively angd the cirout operates al a very fow
freguency | VLFL The outputs of the VLF oscillator can b used to freguency modalaie tone
generator 103 vig JU2 and constant corrent genceralor TR2. The pin 3 being wsed to provide
pulse moduintion and the U1 ouipat to provide mmp mosdulntion. The depth of e
sendutation can be varied by mod-depth control BV which enables the gain o F102 1o be
varied from olose lo zevo [RY 320} to approximately (Y 32470}

The square wave pind ouiput of the VLT oscillator can bo wed o synchronously gate the
mdics of the outpat signal of the slren ON ared OFF vin TR, When this fransisior is driven o
saturation fhy a high blas to R16} it kills the iput sipnal fo amplifier TRA RIS is driven
directly from pin 3 of B0, the audio signal s killed {gate 4 off} when the VLF satput s high

reotioetor of the mverter TR drives B8, the audio signal is kitled when the VLE output i

b




fow. 3 RIS i3 driven frow the output of divide-by-twn flip-flop 1(5s, the andio signal i

kitled op sltmmste VEF cyveles

e

22 OPERATHIN OF THE IMTERMAL CIRCUHTRY OF 353 TIMER ASTABLE MODI

ff bocomes very fmportapt at this juncture to mvestigate the intornal principle of

operation of 555 timers since thoy are bolup made use of extensively in this syst

e A 555

i ina o fequency clock sigual gencrator. B s an B-pin integrated circuit {10}, which

cags operate as monestable and astable multivibrator, Atlention Is given 9413 astabls mode of

opsration i this svetony Astable mcans that, s oulpsl contingously shomates or swilches

hack and forth, betweon the twn guasi-siable fhigh and lbwd stales, for a povied of time

determined by network porametons,

g
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Fig. 2.3 5558 Thnor confipered for astable mode of operation
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From fig. 2.3 shove, the valucs of the exiernal foomponents U, By and Ry delermine the

frequeney and duty satio of the signal output of the 555 tmer, The volta e divider of the

throe SRk resistors sots o thresbold of 173 Yop on the positive non wnverting side of the input
of the fower compurstor, and threshold of 243 Voo on the negative inverting side of the input
of the upper comparator,

[y

Hithe voltage applied o the pin 2 of the lower comparator is fess than 173 Yo, the output
of the lower comparator will be THGIL This will SET Mip-flop, With the 1} ;3 flop SET, the
output will be LOW am! the discharge transisior will be off Then the baifer putpwt
conneeted to O will produce o FHGEE on the fioal output. 1 the voltage on the signal input pin

s of the upper comparator is grester than 2/3Y e the output of the apper comparator will be
HEGH and the fhip-flop will be BESET. This causes discharpe transistor to be ON and the
fimal outpud af pind will be LOW.

Note that the input of both c(‘sz'ngiszn'm:}z':é w eonnected to the Hming capaciior (. when the

-

power is first turned OM, O charges up with 0V Boosuse this is Jess than 13 Vee, the flip-
Hop will be ST the discharge fransistor will be off, and the fnal putpant is HHGH. As time
passes, the voltoge on O charges through B and Ra When the voltage on £ passes 2/3Vee,
the oulpud of the apper comparator will go TIGOH and BESET the fip-flop. This turms ON the
discharge transistor and nwkes the final output LOW. When the discharge transistor is LOW,
Hoacts as g low resistance so the charge on O b5 drained off to proand dwouph Ry When the

voltage un the U drops below 173V e agaty, the output on the lower comparator goes HIGH

atd BETN the flip-flup. This canses the transistor fo turn off and fnal owipstl o go HIGH




again, The control veltage pind can be uwsed fo vary the ouipwl feguency. The oysle
continues alteruately as U charges to 203% e and discharges to 13V 0o

Alsy, the extornal RESET input Ipin 4Y can be used o gate the cironlt ON and OFF. T ihe
external RESEY input of » 555 timer i made low, the output nmedislely pocs low and stays
fow, When the RESTT i made HEGH, the oircuyt starde pulsating again. The CONTROL
CEAGE fpindt can b weed o vary the outpad fregueney of the cirenit, & voltage applied
i this mput will change the threshold voltage of the comparator and then change the

frequency oscillation. The cyele of charging and discharging capreltor U repeats giving a

rectanguior oniput wavefonm whose part pertods {4 and ) are now caloulated thus, To

calentate 1 that is the charging tme sl Ve spproechiog 203 Voo Consider the wavelorm &

Yy

e

-y
ooy
PRVNNNUEOS

DU

To detenmine the charging time &
Fig 2.4 wavelorm of 555 luner
3 ¢ B7s1 )
YesWop Hleoxp™ ) where

AT

Y% F R R V4 WE oy o
IFRAY ;_‘;{_*““.?,f'.:? 5 o f § A gE i H




i

(g g gy [ 14 ST
Vi3V o= 204V | i--cr«;gvi 24l

Henoe, H=in? CF,
w3 Re},

Where {4

5.

Therelors, the frequeney {1} of oscillation s given by

5 ‘g/iz }g? ::::z;{ 6533 {' { ;}:aégf‘”

s

eevy

SAIC TR R




4.3 DEBIGH STAGE |

FTONE GENERATO

%

i

%?Zezifi

4331

S

r ’ SN— ﬁ -
Th4
i 2 AL £

TP OF

H
i
; (f

3, aned Oy are responsible

Fig. 2.5%0ue gonerator designed around 10

The tone geoeraior oporates with freguoney o
x f

.

Mashmm frequeney i detormined a8 RV =0

cr the fll sudio range [RA001 12340002
arinble resistor, which i5 usesd to vary the oporating freguency of 100 RV, Ry,

or the determination of the nperating freguency {§ of 0,




To choose the valoe of B and By the conditions -
H 6L R or By w L syt Bl has to be satisfied,

Lot B12 and BRI3 bo of ratio D31 baving in mand a relatively shorter discharge time

<.

LoDy s Y Ji\si}z time. He
By =2 2842

Ry {3 1F2 0 KA

Therefore, B2 2HLL B owh RKQ

Nandard BY 4 of 470K42 3 used i order o hove operting fregueney < 3000z,

To obtain the value of Oy the operating frequency s taken io be 3400Hz For an

gstable mode 355 tmer, the reguency 1 grven by

Frme™ 16930 TR 0 2R wheye T i Hu, Cin Farad and Rin €2

Henee,

w3eng

st
.
o




With Ry Ras BV and € values detenmined, the minimam operating freguency of

7 con be detersmiond thes

Pt RY g4 70K

P 44026uf 14704 2 1 26 51K

=335

Ve charging e £ 8 determioed thuse 119 02 10 IRo R at b

=, 593 1, PICTIAPAPAR R 21 S 83
= (EZms,

The discharging tine 4 can alse he determined thus- &7 2 1000

= 693 [26nfBBKLY]

1 can be ohoprved from the values of {4 and 1, above that 11<4;. This means that ihe
discharge tme s shorier than the charging time of Oy Bt implies that resistor Jyz iz redundan

at the discharping time, and L discharges through B ouly,

by bsa PRE

et
o

i, and s associale tedd vesisior and petwork fovm a constant eurrent sourcs,
A¥ presmuplifier with the ratings YVesoimea B0V, Yonrrimnny = R0Y, Yo mag =A%, foat A
=iy W, P00 and hieTHE

Boand B both b g voltage divider network belween the source and the hase of TR,

Heemee the output of 1 i b batf W, therefore, Vi is lower thoy Yor With Yo mainiained ol

8 v, then wasing the voltape divider net pwark,
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,‘nggf":ssflw" g‘i\, I/’;{h}.{..{{” where % o ‘L S PAY

Lo, B EU6RY
For propor biasing K By
Uhoosing By 47K
FThoerefure, G688, THLI Ry,
Civing,

TES L S

{5 i¢ a gh-value capacitor used i block do woltage from the varinble resistor RV,

opsty alfows oo to pass. He value was chosen to be {0=4 T

2ADEBIGH STAGE 2. {THE VIBRATO GEMERATORY
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Fig 260 Vibrato generator oirouit,
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The civoult desipned around 10y {a perfeet conventional 559 astable mode? s used
generaty vibrato {sguare pulsadivg signall. This square wave oulpat & used Lo frequency-
sacsdulate 05 frone peacrator via pin S,

BYe and BY . are responsible for the vibeoto depth’ and vibroto sate’ respectively. For

th, staruinrd vorable rosi FORLE was chosen for BY, Alse, tor wide

range of vibrato rate, stundard variable resistor of THROY wag chosen by BY,

the fiming capecing and rostdors in

Uising o suntlar method emphyved 1o do

astabile oy HUy values of B B and £ were also chosen, By and

ratic 101 b

3 ¥ t e by
PRV TG and shud ddischar

s charging tme. Hence, i R#7 2K wlore BoasT 2R 0 mamtain the fron runping

. L - e .y . 4 Vg
1y SEBH iz ansuning RV =0,

B

RGO

2 bt wran
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’ éﬁg fig

: SN -
Wg RGPy
./’

A
o]
Ead)

LPULGE

SRR Y

Yiapae |

,
i
Ry
"
o
¥
Y
;\«{
AN
s
3

Fig .60 Very Jow Sogueney [V oscilaior,




I, operates as VLE oscillator in an astable mode. B output of pin 3 frequency modulates
Wy win 10 The churging and discharging of Oy s contralied by BY, and RY), independently
The values of BY, and BY: wore chosen iy ratio 1o be of standard walue 700 nach in
ovder o achieve wniform mod shaping of the ramp signal with cach varimtion, Alse By 8,
angd By were of ratie 103 for the same reason as above, the roguired vabue of which ae 2280
ek These values were chosen with the intention of making the operating freguency of 10,
s low as possible. Assuning o freo rupning ogueney of 46Hz, st RY =land RVy=0 {that is

sy bmum freguencyd, the value of the capaciior reguired s calvalated as

Dy 1A (IR
< G446 VTR TR)

s Ak

The ) outpet produce ramp modulation, while the pin 3 outpul produse the pulse
maduiation within the audiv froqueney rage. The modulation dopth is controlled by BY; and
i aten varies the gain of 10, 10, Hmear non-inverting operational amplifier with #s gaw
greater than |, For bigh mod depth, R was chosen W be 4.7MEL 1o herense the gain of 1y,

T8 Bas to be conneeted i series with BY

!\w

A .

Tos have o gain > 1, R svas caloulated as ‘




Asanning gaty Aved 4
A PH BRIV W,
= Bt Bat RY ) Hy
£, Ba= (Bt RV W AvV- 1)
=0 Pk 4 M3 1A 1)

=2.19M
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Fig 2.7 The pating cwould,




Fhe mujor components prosent in the pating clreudt ore the two JK-Thp-flops. Hach ot

them is o dual JK master/sheee Bip-flop that operates with de supply vollage belween 3V

provide symmetrical wavelorm vig

(139

Y. The ontput of By i3 meant fo be divide-tn
10sy, Hy, alon aoty in the samwe way on the output of 10
Vi and TRy form o dorlngion pair which sre used as an asudie proampdifior poiwork

with Bap, Ry and 1V TRy and TRyare both BC 109 NPN ansistors with ratings

fopothnr

Yoo hily

Yonnw HIY

Yo i W
i(”;m_.gj,;}‘f-’{}.gﬁ

zfi?ﬁ MAYY 513 XW

Ffes 561

i, iv 0 base current miter for TH,, the value of which was chosen 1o be Ryg=2. 2848 So
¢ s 7 base corrent Broiter o TR, with a value of 4. 7k80 RV s the volume control and

alor, B

# i maintained at 10k masimum.

2.6 THE POWER RUPPLY UNIT,

The block dingram of the power supply unit is shown bel ow. The output of the pows

supply required for this system is regulated 129, 1000ma de power supply. A commercial

IOV fp 12Y inmad step dows transformer was used. The bansformer provides elootricond

:

isndation bebween the ae bine and the rest of the system
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Fig. 2.8 Yarious stages of power supply unif

Bridpe rectifior was used i order o achiove Bl wave rectifivation. This mvolves fowr
141 penerbpurpnse rectifier diodes [INGOGTY. The Shiering was acconypdished using hugh
value eloctrolytic capacitor. This capacitor s required 1o remove ripples from therectified do
woliage. The value of the capaciior s chosen to be 1000pf To regulate the output vollage gt o
specific value of 12V do, 2 7812 voltage regulator 1O was used. This produced o fixed onipdt

voltage of 12 for the system,
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{CHAPTERZ

CONSTRUCTION, TESTING AND RESULTS.

HTEOM

The first step o the realization of this project work was ihe iroiial desi

jon was earvied out and various COmponent parts were potien, the pext thing was the
protolype comstruction. The protolype constrochon {which was the frst stage nf the

pary

constrpction) was carried ont based on she cionit developed  from the desy . Thia

comstrupetion was done on project ot poard cosmnonly callec

the oot diagram. the components wore carefully dipped o the holes on the PR with

sroper consideration for polar iy and divection of Sow of currant.
The 10 chips were first mounted sl { properly spaced o allow for fising of other

cormponents. Mot to the ohups were . e other agtive components {uansisiors and diodes)

A i the cirenin. The passive eluments (Tosistor wors and vanable restsiors)

vere monmied st Jumpers {vonnecting cables) were us sedd wihore pecossary 1o conmeut DR

it 7

%

Afier mounting the componenis on the 1R, power supply 1o the hwosard was
iniriatly of ‘euzmmi through & multt level adapter. This was used to fowt the ciouit, Later, the
systen power supply anit was constructed. Both means of power supply was able 4 pOWLY

the SYEILIN foay tem “"'!4




Instiind testing on the Bp was carrivd ol Some olservations were made and wome
Becessary modifications werr varricd oul, These modifications were effected un the fina
sonstruction, The final Eonstruction was done on the pristed cirendt board (PR conmmnnly
cadled verphpned There are difforpm sires of OB The e used for the construction g
M.5em by 6,50 sive with 1320 manher of holes present on 3 Mounting of Compononts op
the POR bepan with the Joa é‘h-‘;i';é::: rempnents, The resistors, diodes, Capaciiors and
Hansistons follow this he orientating of polarized Lomponnls were property obsorved,

Pl chips wers fited fast with proper Bandling. Sedidering

was done on the I sockets and o8

the legs of piher FEEPOTCRLS cusuring no by pe of lead botween bwo points,
A CHOIOE oF WOODEN CASING

With the prior knew dedpe of the intended autpul (soundy, | decided feopt for 2 wonden
vasimg. Hecause the desired nuipng iy sound, Tl wooden casing will be a botter choics. This
is becguse vibrating ok somamnd fespecially that provduced by this Systemp will be Jesser with
wonsden casing than in medaitie one. The Fesenance effvet that the wongd wiltl produce with ihe
soutd coming fram the speaber B very fow eompred o ol produced by the other materials,
Abso plywond materiy? preduces pood acoustic foy T

the casing was “omstructed based oy the reguired dimensing (20 by 12 by 12y oy The
spenker was fixed at the side with holes deitied o the wood 16 provide ver for . Also the
povwer supply was loegted ot o corner where holes were alsy driffed at that end 1o provide

couling for the trans furmer Fhie variahie contrals and switches were well arranged and fitted

o the casing proporty, Fhe casing wax fmally coverod waing sl pails for tght fiadug.

»




Lither Bnishing touches were fut on the casing (e SPraYIng} 5 make # ook atirmg

i
A0S

presontable,

SZTESTING

The svatons was wested both m ihe profolype stage and the Fiasl construction sage. The

festing was done with the svsiom convected o the maing and the power switch flicked an.

With the power gwitch w, varous sound offocts wers tested. This is by changing the varions

sound seleetable switches and also the variong controls at different times, Multiple of sounds

were beard using various controds, Alxn, voltages ot some seleciod points i the ciroult were

measured. Also the 2upi wavelhrnng

el

Wi ai50 ohserved using sseitloscope,
FAPROBLEM EMOCOLINTERED AME SOLUTIONS
Befors the ¢

Dot constraction was put in proper relinble state i conformity with

destred fanction of the Aystem, some problems were eneountered duripg testing, One of such

problems was that these was short cirouit betwoon the serres and the ground,




i of this fault, cucront was po Howing through the circu i, henee Causing over

heatiog of the Power supply uit This Budt was cerrected by peint 1o paint contimg By fogt of
the chewst,

Avother problug encoustored way that, @t the iniial tmating, there was no cutpul volispe

defiverod 1o the 40 speakoy. By ooy nlining the whoke sutpyl stape of the clroui, it wag
discovered that the currst iter rosistor belween th e ootlector of TR, and the & cakor is

specircuiiod. This was remnved, and replaced with another funetinning resistor with proper

commection, Afler this, the speakor started w orking.

Also, there wasg fitthe problens with the gating secting of the cirouit, This has o do with

sativg switeh and the JK-fHp-flone, Since the sating circuit s driven by the VLE D Hiator
14 § . gating ;

autpul, the problem aleg atfected the YLF oscillator 355 fimer (U0 This problem wa

A

solved by reconner ting the switeh S, Pins properly with (he HtYp-flops and the oy

After all these fests wers carricd out, the system was put on final et i determine s
reliabiily, This was done by poworing ¥ ON Gy sorne tme, Using faoj.

tree analysiy,

considering various mode of fatlare ns portained 1o the circuit, the eediability was determines

Ll

b b groater than 959,

Az observed from oscitfuscope, the cutpul waveforms of the lope gencrstor designed

arenmd Fy are shown be oy
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Fig 31 Vi and Vs of 1

Fig 3.2 Gutput waveform of 107,

-
¥

Fig 3. 2a pulse output wavelorm of 10, 1 :
£ 504 puise oudput wavelorm of 10, Fig 3 3bRamp sutput waveform of 1€,




LHSCUSRION OF RESULTS

The tone generming designed around 10 i g fasrly conventional S35-type astable RO

that ) charges via Ryyand the constans sarent generator fhrmed by TRy and the associated

cesiators and diodes Ar normad oporation, the outpw vol tnge of the operationgl amplifier

OO0 that feeds Dy 1 172 Y e, making TRy base at fow volis badow +ve Yo, Th ¢ operating

frequency of 1074 s varied through the fone control R¥, The o put of 1) i divided-hy-two

W provide a symmetrical wavelorm {via Hlsh and the resy Hing andio i poal s fod into the
speaker through the TR, Ry and RY

Iy is a2 vilwatn >ogenerater with square wave output, The oulput s used in freguengy

syeninlate 1C, its PIMS, The vibrato rate is variable via RV, and vibwato variation through

RV

a0y

sor F




I produces Dwo Lypes of sutput wavelbrms, which are used fo foguency  mndulate 1O
vig 10 and constand current gouerator TRy U produces pulse wavefurm at #ts PING, which
provides pulse modulation. The medolation depth is controfled by BY which sles varies the
gain of Y fom U fo apprcdmately 2RV Ve seoond wavelorny producnd s mmp
wavefiem, which resully when swieh SW1 is terned such that the outpat of 10, s tapped vig
the 4. 7uf capacitor Uy

The sqnars wave outpal fapped from PING of 1) car be used to svachronousty gate the
awdio capul signal of the siren ON ard OFF win TR, When the bansistor is driven o
saturation (by o high bias to Hie) it disables the nput sigaat to smphifier TR, IF Ry B3 driven
digpetly from PING of 10, the audio signal is poted OFF when the VLF opuiput i HIGH I
Rog iy driven by from the eollector of tnvertor TRy, the sudio sigoal i pated OFF when the
VIF putput ts DOW, I By is driven from the output of divide-by-two flip-flop 10, the

audin sipnat i killed on aliersate VLT oyele.




CHA

CONCLUSION AND Y COMMENDATION

48 CONCLUSIONS

Like suy other electronic systemc the design and construction of & multi-option siren
SYSIenY vequires propor and carefil planning and implementation,

In this projoct work, astable circuit from 555.4 et integrated cireu {107 was extensively
used to generate tope signals of different ypes. This i tuen bas shown how versaitle the chip
15, Thig cauatly forms the basis iy any slarm or secur Hy sysiem,

Y5 opart of the versatifity of this 549 tmer, 3 hoas found so many apphications in
BHCTOCOMputer 3 wstems of modern doavs, The i i-nption siren systems as 3 whole affords

20 i nmke chodoe of sound nne v aut o o particular even

s

A




4.2 BRECOMMEMUOATIOMS
Berause this project work or elecironio system s still subject to future improvement, |
feroby recommend that 8 should be developed to form different types of alarm aystem with

different sound coded to convey different information. It is alse recommended

developmen i musical elecironio industries.

g
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