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IJJ INTROntJC'TfON 

that (Ire organized and dlscip!h\{~. They .are an oHkial organi;,-';ation ~~mpowen:d 10 J:«'!ves 

lh"es through6rM. aid treatment hdz;re patients an~ being taken to the hospital 

EUh.:tiveness in carrying out these indi!';pensabk responsibilitks wiH requin~ some basic 

.amenities sHcb as an ambulancevdl!ck with (t siren The !';iren attached 10 the ambulance 

is a very vita! equipment to alert th(~ public indicating an ernergency situation thereby 

cbidng tratIic to ,g,d to the nearing hospital f{x medic.a! attention Sirens also (lien 

victiins of .accidents the arriv'a! of m~;dic·al help coming to their aid which could bt~ a 

Hfdine h> vict.ims on tht~ verge of lnslng a1l hop!;::: 

This project con~i~t of dectrnnic components such as one of the f:'1mHy of Ie 

which is the 555 timer. a step dnwn !.nmsfi.mner, cap<l.eitors, resistors, diode (A.C SHppJy 

rechfien:;), light emitting diodes {LED} and an mHput t.nwsrlu(;{:xs (lOt~dspe'<tker) '.vhich are 

assembkd <lnd interconnectt.'d to generate and o%;illating signaL 

Tili::; electronlc pro,il"{:t u:ws~;'5) tinKn, to gffH.:ra1e a sound simHar to ambulance 

::;iren. The prindpk: of its operatiun involves tl1(~ connection of the 555 timer in an a:;;t&1!e 

muhivlbratiun mo{k which involves tht; OtHput of the first JC fed imo the input of the 

other Ie through <I reasonahle vaiut.,,{{ H;$istor 



lht~ 555 timer intc.Rrakd circuit i~ one or tht} commonest and readily available Ie 
~ , 

sequential timing, timing delay gel1l:3ration and pulse width modulmion {PViM). It has 

very \.vide (tpp!ic(~t;on whieh {,.:an be found in almost aB electronic circuits. 

appropriate ~;;!e(:trml~{; circuit compaxtrnent to obtain the desired wave than produce siren 

etTect Hlake it interesting to study. The 555 timer \~ith just a few comp(}nt~nts can he used 

to build many circuits mot all of them invo!w timi.ng. Siren lS 11 dev'ice that makes a loud 

sound as a signa! or \varning. The l1l>:eds for sin~n are highly required at thb prt'S~m.t 

design a police siren from cheap and availabk ~~kOfonic c.omponems. 

The noise siren is almost continuOU8 vArich makes everybody to understand why' 

and how it is nHtde or done. Manufacturers of siren have made it louder, more penetrating 

compon~;nt provided the desi.n.::d ::;ound h flKHe penetrating and reasmw.ble 

E\'erybody responds to ail kinds of ernergeH<.:Y calls regafdles~ of th(~ natun.~ with 

2 



/\11 ambulance siren in Itsdf alerts the public of the arrivai of an iunbulance not to 

essential to ak::rt othervehidt~s in cases of emergency h also rnakes Vdlic!es position 

noticeable to O1l(:oming mnwrisls and !:~edestfians and (n~a!.(~$ wom in terms o{"trdl}<;.:. 

Sirens are noi only uM;d by ambulance~ but aho other persunnd such as police, flit; 

brigade and others The design of an amhuh.nv) SI ren is undertahm hxauw of the cheap 

dectnmic (XHnponents and avaihlbk materials to present ~lmi!ar SfHH1rb and %:'lgnals. 

*' To ::;how the applic.ation d' 555 timn rc 

* "To silo''''' how the 555 timer 1(' e<H! i}{~ Hsed to prnduCt~ t.om>.s similar to that of an 

ambulance siren 

1$ TD show how an amhubnu .. ~ siren can be dt~signecl from available and cbeap 

component~ io reduce the (~ost and work effectively and dlkiently. 

Sht'HS are very useful esp(~cia! Iy in the develop-ed countril:t., vAlt..~rt..~ it is being fully 

wiliztxl be<:aus{~ it gives warning and indicates the !eve! of security in an (~nVin)l1rrwnt. It 

ak:.rts the general publk hy (:atching their attentions The sin:ns are not only US(iJ by 

arnhu!unn:s but also hy some Qrg.anil.<Hions I1sitxl below: 

llt Trame Emergency Patrol. 

~ lmmigration Servke V chides .. 

.~ 



*' Cw;tom Service Vehicles. 

!!< Operational Fire Brigade Vehidc:; 

Sirens Mtadwd to any OH~ of ttK~X~ enH:rgency vchicks may emit one Of more of the 

foi1{)wing siren sounds: 

$< An alternating hex:haw sound 

~ .A continuous \>Jailing sound. 

~ ,,\n urgent, repeated whnoping sOHnd. 

Drivers of emergency serVice vehicles often select difTen:nt siren ~oundf, to suit 

prevailing tndtk situations The IItting of :=llrenS is strictly pruhihited on vehides 

other than emergency ~/!;:hicle:~ spi~ciEed above. 

4 



2J~ i t;t'{tR~T!frn*;' nrvp,'\V 
.l~ J. j l_~ t-'\. .1. ' ..... 8:\ I;) .~ I.:... . .1 . .Ji 

alerting the public nf an emt~rgency ?:lituntion present by producing an audihle sound <IS <I 

Some time ht4bre! TN, 1Jw tina siren was in\,'~~nted by the ScntHsh natural 

instruments; it con:;;iw:.d of a su)pcock !Jm! opened and dO!Wl.i a pneumatic tube. Ttw 

st(lpcock was appanmtly driven by the rotMion of a wheel. In nn9. an improved ?:;iren 

\ovas invented and nnmed by Boron Charles Cagniard de !a tom. De Itt kmr\ siren 

consisted of two perbrated disks that 'wen: mounted coaxially at Hw outk1 of a pnetmurtk 

tube. One disk was stationary, whiie the other disk r(lt(lJ~l The rotating disk periodicaBy 

inteHup!.t~d the novi of air limn the fixed disk, producing a tone. 

Th(~ first sound of .siren was publicly heard during the World 'War U on }'«. 

summoning vokmtel~rs or meeting, Sometimes, a b·tJl ir; placed (If mounted at the top of 

nre station or in the helfry of a lo~;.a! church to notify Of indicate any (~mergency events 

manufJdurers of sirens were Federal Signa! Co·operation and Sterling Siren Both started 

m<lHufacwrccl t1red siren around 1900 to 1905.l'hese fhe sirens were rnounted Jwar 

government buildings, on tnp of the tail structures Stich ?l.?:l water trnvers, where several 



There are many types of siren prc:duo;~d ,<vhieh can all be cUlxgoriled into two 

The pneumatic siren consisb of rotating disk >..vith holes in it {'.:alicd ~1 rotor Of 

holes on the outside of the unit calk:.J a stator. A" the holes in the rntmv disk alternatively 
/ . 

prevents and allows air w How, it r{'~H!lb in alternating compre%ed and rarefied air 

pressure i.e. sound This type ofsJren cum·H.-HHt: large ammmt ofencrgy. It is fe{{~rn0 to as 

mechanical or w&,tal 1:';ireHs, W diJk~~;ntiate t1w.m hom devices which produced noise 

(~k~u.r(Jnk.aUy. One eX<lwpk is Q2B e!edn.mwchank.al siren sound by Fe{h.=~nd Signal 

Corporation. ! t ha~ d~Slinct tone of urgency sound pov.·er {l23dH) and square %.lund wave 

Electronic sirens incorpmate circuit such af.' oscilbtor, I1Kxiuialors and arnrEtlers 

s1e1un 'whistles were also H~:;.ed as a warning devic.e if a supply of steam was present, sucb 



2,2 CIRCUITRY COMPONENTS 

2.1,1 Ie 555hmef 

divick:r network 

1 he Ie has 8 PH"! conngurahoHlvhich aft: shuv,m hdo\.v ::;howing the internal 

structure. 

______ .~L .. __ .. 

Fig 2 1 The internal. strw::1.urc: nfthe 5SS 1C timer 

The internal resistors r~, ~i-. and $", act~ as voltage divider, providing bias voltage of 
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bt~twet:n control voltage terminal {pin 5) and ground to by pass nnise or ripple fmrn the 

, 
SUpplY-

In the standby state, the output of tb:, contwl nip Hor is high_ Thi:, makes the 

trigger pube i:., applied at pin 2 .and should have its level greater than the thr(~~~ho!d !evel 

of the JO'Ncr cNnp.arator (I.e V,:J1) the output to the lower comparator thes high and sets 

tbt~ Hip {lop_ 

RESET input {Pin 4} prnvides a mechanism to reset the flip flop HI (j manner which 

retums to V,;c; 

transistor Ql driven by an infernal rd'trence vul!.<~.ge Vn,r nbtained from the supply 

'l-llreshold 

Reset 



Fig 21 Actual Pin configufatlon of )55 timer 

Tlw ground {or cornmon) pin is the most negative s.upp!y potentia! 

of the devio:, 'Nhich is normaHy cunnected 10 circuit common {ground) wh(m operated 

Fin 1 (Tdgger): This pin is the input tn the lowerromparator and is wwd to set ine 

latch 'Nhich in turn Ci'Hit>es Hw output to go hig,h. This is the beginning of the timing 

sequence in monos!abh~ operation. Triggering is accomplished by laking tht5 pi.n from 

above to below a vohage ie',id of 113 V+ tor in general, nm~ half the vohagt: appear1ng at 

pin 5}. The action of trigger input is ky'eI sensitive, allowing s.!o\",: Hlle (}f' change 

\vavethrms,. ,t':> 'vVt~H as pulses, to be used ~l}~ tr1m!,t~r s.ourCCi.;. The trigg(~r pulse must be of 

shorter duration dHm tb;; thrw interval determined by the external Rand C. if this pin is 

held low longer than that, the output 'wil! f~~main high until the trigger input is driven high 

again One preCiHltion i.hM shotl!d be obSfT,,/t~d with the trigw:~r input signa! is that it must 

not remain kn,ver than '1/3 V·+f;;)f a lwriod qf time longer than the timing cyde. Anotiwf 

comparator. 

The output of tile 555 time!' c.omes fh>m a high cmH.~nt capahle to 

9 



Thi~.:; pin !s aho u:..;!;;d tu reset the latch and return the output to Ii low 

pin is required to reset the device. These levels ~re relatively independent of oj.x:rating 

V'l' lev!;';\;, thus the reset input is TTL compatihle for any 1->upply vo!trsge The re:.:;t~t input is 

Pin 5 (Contrni Voltage): This pin aOo\\,;;; direct access to the 2iJ V+ voltage divider 

point, the reference level n~jr the upper co!nparawr. it also allows indirect access to the. 

ficxibHity by permhting modif1cation of the tinl1ng period, wM:Hmg of the companltm 

of ground (although tbi~ i::. not guanH1tt.~;;:(n Voltage.s can be safely applied outside this 

EmiL, but they should be coni~ned within the limhs of V+ and ground OJr rdiabiHty. By 

appiying a voltage to this pin, it is possible to vary the timing oftJw device independently 

of tbeRe network. 



and ground and is discharged when the :t.nlw>!stor turns "'on" The conduction state <>f this 

transistor is identical in tirning to ttWI of th~~ msipui stage. it is "on" (low H:slstance to 

high 

of the 555 timer Ie. Suppiy vdtagt~ OIKf<lhng rangek~r tht~ 555 timer is +4.5 volts 

(minirnom) to +16 volts (rnaximum), and it is spedfied fbr ()peratinl1s between +5 volts 

and } 15 volts. Tht~ device 'will operate essentially the same ov~;r this range of voltages 

without change in timing period Sensitivity of tirne interval to s:upply voltage change is 

low, typicd!y 0 1 ~>;, per volt There are spc(;ial and military devices available that operate 

2.23 Transformtr 

Transf<xmer is a devic(: that {ransh~n~ dectrical energy frorn one circuit to another 

diilerent vo!ta.g(~ !eve! ';'lith tht; sanw fi't~quency, a ..::hange in CUrH}nt in the primary circuit 

creates a change in the magnetic field and this in tum generates a voltage in the 

se.cond.ary by induction 

Tnmsfonner operahon makes 1l9: of mutuat induction in whkh when nne coil of 

II 



Ci.lUple the two 'NimEngs togedv:r. 

Voltage tmnsnxn1(~rs (:an be c.lassitk:d into two hasic types \vhich are: 

When the number of ttlrns in the secondary is greater than the number of turns in 

the primary, then we say it is a step up voltage tramformer and when the number oftun~s 

in the primaxy :.:; gre~l.tt~r than ttl(: nwnbf:f of tums in the sen:H1dary~ it is said to be a step 

converting ae voha.ge to a (k: \io1tag(~ to f!rst lower the ac vDltage 10 a cnnsiderabk level 

LamiH~ !Ni SoH 
Core 

·c . =~r~::::::c::::::mmmm~.d$'7 Cnil 
"'~~"~ .. :!i1 ........... "' .... ",",""",",'",'",'~~' 

" I '"-_______ ~J 

The cin.:uit symbol j~ aho as shown below 
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I 
. Primary 1 

(~· .. )··············~·-···-·-·--""''''''''-~'''''''''''''··········l 

A.C SurPLY ! 
/)~ 
-'> 
<~~ 

................ -... ~.-.. -.-----~ < 
Input ;> 

C~"""! __ ~~~_'"_ ............................ ~J 
Fig 2.3h A Circuit Symbol of a ?:>tep down transformer 

(,;tH,cnt moving in a certain direction throm~.h it and mC'lents the fIo\'>/ of current in the 
~ ~ ~ 

f{,v'ers~xl din;ction. It is usually !1"l<H.le up of either silicon of germanium which have ht:~m 

aUuyed or doped ',viti! quantities of a dIOS{~n impurity. Acc.ording to the impurity chosen, 

one half bejng }H}'fH:; and the other rHype. 

This vibration is caused by cbnge: .• in the input current to a coiL the coil is in rum 

c(rupled to a magnetic structure that {~an pwdun' time varying force on the speakers' 



~,~.;>-' ~~~ ... ~,,~-- ........... r···"'l ~1--_/ 
... yo ...... --.. ------·--- ,,,.r~'·· ............................................... .1" ................................. . 

Fig. 2.4 Loudspeaker and its longitudinal secti!.m 

2.3 MODE or OPERATION 

The 555 tirner mw4 be one of the most useh.d Ie's ever made and it is used in ma.ny 

circuit designs. It can be operated in diffe:wnt modes of operation which indude fhe 



lL Monmnah!e Oscillator 

HL Bistable Oscillator 

f,', Bufh:{ Oscillator 

transitions between kHV (0 vults.} and high {+V;.} The duration of tbe kPN and high states 

output i~; continually changing between 'lnv,:' and 'bigh'. The cin.::uit be.kw shotvs the 

as.tahle mode of 555 timer. 

+Vs -;'0 ----r--,ji .......... , ...................................... , ............ . 
, di~charge 1·1-·-~~~-:="'1! 

• ~~mmww" ..... • ...... ••• .. •• ..... .. < ,., j 

rJ"1 threshohi I {~ 555 timer 1 I _QY1R.~·'i 
Il, I 1;:~:;1 I '.' 
~-- @ . -12 _l,~~J 

~'~~J ~, IJV ........ L....... 0 ~:·~:~!f~)l 
i ~ Of required) 

......•.•.. __ ................. .. .. m.·.··· .. ······················ ....................................... __ .:, ... , ........ __ ... - .. ~-- ov 

Fig 2 5 An Astab Ie circuit mod{.~ of a :) S S 6mer 



discharge pin i?::> cmmecwd to 0\'-

ihrou,gh RJ into the dischmg!;.: pin Wh~~n the voltage bBs 1.0 113 Vs (trigglx voltage) the 

to start charging i\gain 

usuaHy better to consider frequency {n v;hich is the number of <cycles per ~,econ(L 

':;:: { '1" 0 '" , > f :::,. ___ ......................... 1...:.~4 _ 
(

p '1["<' ,.. ... 
J\ I +L1'\.2) ::< \..) 

[~l 
r ; 

_~.....h ........ _ •••••••• 

~ .... ,.; ............... ' 

~]~~' 
~ : 
~ : 
~ .... _ ...... _ ..... 

~ ----+ 
fime F'.:ri{xi T 

T '0; time period in secondt~ (:.:;) 

f:::::: frequency h .. hertz (lJz) 

lh 



/\ monostable circuit produces a single output pulsewhtm tr1g)gen:~d. H )s called a 

monosJable bet:::\u;,;e it is st).itabh; in just ~ue state. 'output 1mv'. The 'output h}gh' state is 

t~.:;rnporary 

Th{~ duration of the pulse is called the tkm~ per.iod ('I') and this is ddennined by 

resistor R! and C~lJ.Hl.dtor C l ' 

about 
'! "k !, .' 

. ,j . 

Fig 2J> A Monostabk mode ni' a 55 5 thm~r 

l'" 
~ / 

!. 'i-Vs 

ov 



This is used ;'is (1 ::;imp!e memory which can be set and reset. The circuit is called a 

(l 'flip Hop' and h<l.;:' t,NO inputs: 

0.7\/. 

ov 
Fig 2.7 Bistable circuit mode nfS5) timer 

The butter circuit's input has a v'cry high impedance (about 1 MD) so it 

requires only a fev", PI\, i)ut the output can sink or soun:c up to 200m/\., This 

P:\ 



enables a high impedance ~iF,wl sourc<:~ {such as an LDR) to ~nvitdl a 10'<',: 

impedance {)utput transduo/f {such iiS (l LImp). 

{!ovllhigh) is tht~ inverse of the inpw state. The butlh oS(:iBation circuit is ih 

.•.....•...•. -.'.-.~~~-.--,~-.--........... - ............... ···········_m·_ +vs 

+V51 I reset 
, ............................................. -"~., 

8 4 j 
thp!slwld. {} 

; 

().inP-uL .... . 

L ... _ ............. . 2 

555 
thun' 

.~ ........ _ ....... 'Olltp.uL ....... () 

L_,.~~~~__ l b,v ---·"-·"·";~:n 5 control and pin 7 

! discharge are not used 
·· .. · .... ·· .. ··································_·M_'·.·.·· .. ~~.~,~ __ ~ .. _ .......................................... . 

Fig 2.3 The Bun~~r drcuit of 555 timer 
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CHAPTER THREE 

3.0 DESIGN AND l)\lPLEl'dENT,\TION 

3JJ 



Fig J 1 

Xl 



Ii ::: Lind Current !.nl/\) 

Fur n Load Current or n 500mA ;111d co; ripple (;,(:[01' of ).';/" 

\)" \f x .... /) 
., {-I •• 

::: 0.6345 

From d) 

c ," ~::.~~:'O(!.!~~.:':: 
. 0.6345 



3,1,1 The alarm stage 

Th<::: /\ bnn Stage of the Sin:~ll 



:\iVIPLlFICATION tNTf 

transistor is used in !.his pruj;;:ct su thnt the gr:.in uutpu{ \vi!! be high. It should be nokd 

''1') .• " ... ;, .. , •. :, ., "'Y)" ""'''''''''''1'"" . . ,r,ei',;" "\"1'; ;,. '1" .. 1·,.·.·'w \,.,,1 ..• \,.,, ~ ~.: .... -:"-.;.}\..:'.-:.:~ :~":";i- :t: .. "! ..... H(<.H \.,).5 t,;. ! ~:,:'f :.~ } :. !,:", •. :-:. :-:.L.~.F· .. · .. n s .. · ..... n.; .. .,.. 

[L~ 
~ 
1: 

SPE!\!<EF 



3.2 DESIG.N CA.LCULA,THJN 

I);;ty (~.yck: ::: 

Fig3Aa 

lA,:j 
TllfLequcnc'i uf 03<:.:1 {toulon F "' ...... -.... ~ .. ~--:-.:.-

. (in + 2l?2)L 1 
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1.44 
..... --------------.-------

(66+2 ;<2);<103 :<.10:<10"'6 

/0 >< 10~<xO.OOOOI. 

1.44 

0 .. 7 

045738 sec 

T ::: 1, .\. 12 

~:~ 0,47124 + 0.45738 

:: (),92362 sec 
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4.0 CONSTRUCTIONANH lr>~TIl\C 

The hn."Hlhoard: 

·fhe ~Hw.!oguj?!digHal muWmd(·r: 



4,2 CONSTRUCTiON PRECAtl'nON 
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tesling for continuity, 
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