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AHSTnA(~'r 

1S not only an electronic system. v.bich produce:~ sound. it equail;,- incorporatc~; some 

out the name 'multi-option S!rcn\ 'The aim is to prodw:(~ a ;,;ingk systern that produces 

ditJi:3H:nt t'{!)es of ~;om)(L 'This objective was <Khieved 6:0:n >.,:·,:;ri01..lS stases involved in the . .. .. i.. ",. J...-' 

the.ory of design, 

\Vith the use of astabl~;.;m.ultivibraioL flip-nop and operational wnplifier, the 

\ystern li\.e the n)ulti-option siren, 
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CHAPTER 1 

lNTROHllCTlON 

GENERAL INTRODUCTION 

An Lkx:tronic Siren Systcm. is a acY!ce used to generate {:l.w-hh!e sound. Because the 

output nftbc syst!~nl is audibl.e sfHrnd, if can be tkvek>ped 10 bCI..:ome a!arrn SYS:l.!-'.':H}. 

sfHHKL 'With this multi-ontion siren., it ~an produce a~; manv dil1"(Tcnt sounds as D<J%ibk.'. t .. v ~ 

of infinih.' type !Jf sounds. 

Esrief' details of JHJ\V these rnuJti s~Ju.nd-s 

wr1te-up.This project is m(;;Jnl to give some imprOV(:lIK~nt on the existing siren systCf(lS. 11 

\.Viih sornt,.~ of the !.lCW features incorporated into the system (ksign, it has mmie the 



!.1 AHd.S AND OBJEC""! !VF5 

. ,.' .. , 1 .. {.,. j' .\" 

"Ifcn sysccm tllat <au pro,,"ce or generate moil1p,e ",,111'__ "liS actua,'y was uc !tlca 

that call perform this fUllctioll, I decided til embc"k 00 tilL work. With rieorolis work carried , '.' 

.•.. L r j' • ,.' I' . l 1 (. > r ... · 1 ne scope O! \'llS protect wo<' IS ,"U!Cf, to tile usc '" toue general'" to pro
OOCC 

aOliwie 

3 A) kHz by a s iog k tone conim I. Tn is sys\ e \11 is noi meant to he a" a han sec",it Y sFtero (> i 

1.2 L!TER.ATU F.EREVfE\V 

Modern siren ""etcms are c\w,ica\ly driven, These sireilS have "" "dvallt~cC thai tll'"' ,an "" .". '.' ·. 



Abo, another type of sln~n that has heen developed is the type th?~t produces' (ke-dah' 

hoth the \vailing and the 'vv(lrbllng types of sound logd\K:r in it. As it can produce ~vai!jng 

signal (vihrato 1 in the SySU:HL 



Presellt in dmpkr 1 is ihe i"t",duct'"'' to the ",ork done. This abo ;ududes the aim, and 



CHAPTER 2. 

INTRODt)Cf!ON 

This involves breaking the ,;vhok::·-conceived itka into rnanageabk f'lf:ccs.Hcnce,. lhe project 

(1) .lb.£": po\ver supply unit 

no the main sin:n circuit 

{\".1. r"~"".i -1"!"1':' n r 't"!"1 i J F'C,;l!·,·V '·ir"~:';! 1~~, Lv t;/.1.._1. ... c. ~V~ -'.! t ... \. ........ #.1. ... r~ 

Vv'ith Hwst: sub group,ngs, the design pro(c.:;s \·vas caSler to can-youL The int<.':T 



rr:;):!,;~---l J ~;:~j :~1~~;:1 
I SUPPLY Uf''-l!T ~ .............. --~-.~ .......... , f.'!RCU!T . 

L"T_~_~" __ """""""""""".J L ........................ _ ... ~T~_ ~-- ................... ---~ ... 01.1 nrr 
1 

......... --- .. -............ -~-.. -~ .... --.-: 

1.. ...................... ------. ~;,;~{!.~!r:~\;.y '.--..................... -.... -~-~-- ................... --~~ ................... --~' 
j c:mctWr , 
l. .......... __ .. _~ .. _~_ ................ .i 

genefat<.}r~ \vil.h audio range operating frequency, severa! frequency modulator generators, 

operati<mni ~HT!p!ifkr lldv.:mk, and tw.nshtor switching network, The gating circuit unit 

consist::; of the Hlp-- Hop net ';-vork cOlmectcd to the nud~o amplifier components. 

The pting unit is equaHy connected to the main circuit as \oven directly to the output 



2.1 THEOR Y OF OPERATION 

This flg. is aho used io explnin the lhc:my or npcmtJon. 

The power suppiy delivers a i 2V 1 A regulated DC 10 the system, The £C3, which is tLe 

heart of fhe design. is n fairly conventional 555·· typt' a~hlbk. cx.CI.'.pt th8t capudtor C2 

charges via R! J am.! the con~4aHt ctlrrent generator kmncd by transistor TR2 and iu 

7 



operating If"cqueucy ('!f Ie} 10m: gcnc!'<ltnr hvadabk Vla hme control RV4. The output of 

and k~rth} gcnerator, with its square V1Hve output being us!;;d 10 frequency lllodubtc the IC3 

{tone generator} vb pin 5. The vihr1tto rate is variable vb RV6 and the, vihrato depth vb 

RV), To completely remove vibrato c!kd! R\iS is 'laded to minimum., which coupled 'with 

C3~ reduces the modubted frequency. 

! C! is also wired as a 555 -type astable, but in I hi$ c.use, R V 1 and R V2 independently 

1H.'queue), {VLF}. Tl'w OWpu!S <>f the VLF oscilbtor can be used to !iequency modulate tone 

generator rC3 via 1(7 and COf!f;tnnt current gCHern!or TR2. The pin :3 being used to prov>k 

pulse HKH.\uiation [lnd the C1 output to provide ramp mmhla!.inn, The depth of {he 

modubthn can be varied by lund-depth control R'v'] which crm.bk~{ the gain of IC2 to be 

audio ufthe output signa! ofthc ;~iren ON and {)FF v'la TR3. \Vhcn this transistor is ddven to 

:.-;.!!mmtion {by a high Hns to R16} it kUls the input :..;igna! to ampHJh~r TR4. !fH16 is driven 

diredly fhHn pin J orieL 11K audio sigtm! i;:; kiHcd {gated off} when the VLF output is high. 

If (olk:dor of the inverter IfU drives iU 6. the audio :.dgnai is killcdwben the VLF output L 



low. If FU6 is driven from the output of uivid<>hy-twn nip-nor 1C5a. the audio signal 1$ 

2-2 OPER/\T!ON OF THE INTERNAL CIRCUITRY OF SS5 TIMER ASTABLE h10DE. 

timer h a knv frequency do;;:k ~ignal generator. it i:=; an B··pin integffltcd eircui! {Ie}, which 

Fig. 2.3 5S5TImcr configured Ibr a~!uhk nl<;,}(k of operation. 



fj'cquency and duty ratio of the sigrn! output of the 5.55 timer. The voltage divider of the 

of the knvcr cnmparatnt, and !.hrc~hold uf in \'p' on the ncgativclnvcrting side of the inpnt 

of !he upp(~r cmnparn!or. 

orthc lov:cr compmator \-"Hi be lHGH. This will SET flip-Hop. With tbe f1ip-fk,p SET, the (? 

(lutpU! will be LJ)W and the dbcharge trnll.sistor vdi! b'e off Then the buflCr output 

cormeckd to Q vlil! produ<:e a IHGH on the final output. Irthe voltage on the signal input pin 

HIGH mK! tbe f1ip~nop will b(.' RESET. This causes discharge trnnslstnr to lx~ ON and the 

fInal outpd af p!n3 '>viE b~~ LOW. 

Note thai the input of both comparators is cmmCdtd to tbe lirning capacitor C ,},..hen the 

passes, the volh~gz~ on C charges through R;\ and Rn. When the 'loH<lge on C passes 2/3 Vee 

the output orthe upper eompnmtor v,,·m go f HG!! and RESET the Wp-!bp. ThIs turns ON the 

voltage un the c~ drop::; bclovi IiJ Vce again" lhc output on the h)\\Tf r:nmpmator goes HIGH 

aud SETS the flip-flup, Thi~; causes the tmnsistor to turn off and I1nal output to gn HIGH 

10 



agaIn, The control voltage pinS nm be wwd to vary the output fn.'qucncy, The cyd:=.: 

J\Jso, th<:.: external RESET input {pin 41 ;;:.an bc' Hs·ed to gate the circuit ON and OFF. if the 

VOLTAGE {pinS} can h~ used to vnry the outPHt frequency of the circuit. f\ vol!~}g;.~ applied 

to tbis input "vi!! change the threshold vo!wge {if the comparator and then ch.ange the 

frequency osciHation. The cydr: of charging and discharging capncitor C repeats giving a 

fig,2A 

To determine HK~ charging time t; 

Fig,2.4 WavctOfm of 555 Hmer 

l n~.<- c'" , !! . ·ur I 'I' 
! f.) "cc:":.zj:~ Vee. -{'XP I. I· 

!I 



".:., 69JC:Rn 

TlH.'n+.m~. the frequency {n of o:~dHailon i:=; given hy 

.F:::: 1/i,.p., ""~/ (,!)'1 C jl·~.<+n"i 
.. ~l"~ ~'.'. l/~ v·· .. · .. ' ~.' '.''1. ""'L.f 

":l/T 





To choose the value of Rr and Ru , the condition:.':; -

Lct R 12 and R!:3 !Y"; of ullin 13 ~ 1, having in mind a rdatively short(;r disdmrgc thne 

Rp ::::2.2K{) 

3400"" L 44!C;. [2.2+2(6.8)} Kfl 

:::26.3nf 

14 



With ltn_ R l ";, RV4 and ('1 vulues determined, the minimum operating frequency of 

Ie" can he detennined thu~~ 

"."::.! 13,511/., 

:".162ms, 

"". ! 2JI115 

h cnn be observed limn the values of t\ and 11 alx)ve thnt {l <t2· This means that the 

at the dlsdwrging time, and (:2 db:::lmrgcs through Ru only. 



Vn'''Vr"c R; f!R,I}{"R! j 

For pmper hiasing R;:\"< H, l 

{'11'~""<l'!'<'> !? ",':: 4 .~! K Ci ~ .. ' ......... J." ~6 ." 5).' .~ .;:";,v 

Giving 

2.4 DES1G}-'1 STAGE 2. {THE VIBRATO GENERAlorq 



modulate 1(,; hunt Rc.nern{or;'. Vi;.l 1Jin S. - .... ~.' -'. 



maximum fI'equencYL the value of the capaci!or required b calculated m<. 

The C! output produce ramp modulation. while the pm J output produce the pulse 

modulation within the audio lkqtlt~ncy rangc. The rnoduialion depth 15 controlled by RVJ <lnd 

RH331cr than!, For high mod acpth)ZV.} was cbosen 10 h.,: 4.7!vtO. to innrase the w.dn of1C?~ - ..' 

a L2kfl has to be connccted in series vIith RV'j 



· \' .... '1) .. ,. { I?~ .. :.Q~+n '\ '/J',,{, .... ~.. -·6' ~',·r ~...... ." I . 

Fig 2.71he galing circuiL 

19 



L5\/, 'The output nrlCs h3 mcantt\) !x~ divldc~hv- two to!~rovide sVfnmetrica! vmvdorm vb 
A - .,; ~ ... 

len.,., "1""0 g, 
. _ ~ •. -' . " .• '".0: • ~ -. I,. 

l\qM;,\x}:::(L8w 

h:::250M1Iz 

i Uk:: ! 50, 

1.6 THE P()\VER SUPPLY UN!T, 

The Hock diagrmn of the po\v(;r supply unh is shcv-.m hel 0\'1. The output of the power 

supply required Ihr this sy:.4cm is regulated ! lV, ! OOOmA de p·('!'Ncr supply, A comrm::rdaf 

20 



RECT!F1CAT10N F1Lfr::R1NG nFGULATiON 

Fig, 2.g Vmious stages of'powct supply unit 

value electrolytic capacitor- Ttlh-, capacitor b required to remove ripples from the'rcctified de 

vohage. The va!.uc orthe capacitor is ChOOCH to be ! OOOpf: To regulate the output voltage at i1 

specifk value of 12V de, a 7812 voltage regulator Ie vIas used. This pw(~uced (1 fhedoutput 



CHAPTFR3 

CONSTRtCTION~ TESTiNG AND RESULTS, 

CONSTRue-nON 

The Ie drips \vere first rnountcd and properly :,;pac~d tn <ll1ow ti;:( fh.ing. of other 



kit;al testing on the Illl was <:arrin! "uL Some observations were mode and some 

n
e
ce5S.ry ffiodilkatioos were tarried out. These mouitkariolls were effec{cd on the final 

called 'Veff),txlan/', ]1!ew ate different Si71'S of PUt The one usn) fin the CO"strudi"n is 

14. 5e III hy {),5rm size IV it It U 20 "'''" her 0 r ho h presellt on it. M min ling 0 f eompooenis 0 n 

the pcn began with the It"" ",,"ie en mp" "ents, The rcdst"'s, diodes, capIJdtors and 

The chips were HUed last with rmp<:'r handlhg, Soldering wa" done on the iC ",,,kef, and on 

3.1 CHOic.e OF WOODEN C/\SJNG 

Wilt the prior k""wledge nrthe intended OHlp"! (so""d), I decided In'opt fin a wooden 

w,,,,,Jon <'using lim" 'n m"t"lIk one, Tk rc"",,,,,,," dku that the wood wii! produce with {he 

sound cOll1ing irom the speaker is very low compared t() tl1ut, produced I>y tile "{I1,,, maierials, 

The casiog wus constructed based on the required dh",,,,,io,, (lO by 12 by 12) em The 

spellker Was lixed at the side with holes drifbl into the wooJ {o provide: vent fin it Also Ihe 

2.1 



{-~11- f::', ' i ! i' -"l '-l' J k ' . 'A R'r HOlSIlmg "Hie ><'s Wetc put Oil '''e CaslOg (Il.e spraYing) to ma"e It 00, aHrae!lV" 01><: 

.L2 TESTING 

S
Purl,i s"lr'_"I"~-1!<> 0!V;""'v,s 'll~,-j ;,i"o !i,(, -V'''';'H'S r(l<)i'(li<; 'd rl;t'Y"""»j t;n')""~ ).-1»1;;'1

1
" p~''''n''i'''.i~ "-,,,_._,} -'-, ~,-.q ... ",- .J, H~ __ ,,-,_ •. ",- '''-'--' .i •.•. 'Ml< .. <, "--"" .,_, <" ., '-"_.n,_ "" __ ,H l'>_ "'«'f''- '_'1. "'_'U ,d .. , 

<)'P."<';P"c"fi !-'!SC-,< 111{, ()'l!n!y' \""!V"if;-''''~l<' < ""[" <>!<"f) q~'<?<>h'("! P~';'1F_ 1'<:;"I'PO~'C"H"V~ 
',h".h .. <l " (~. , 1 .• - -., T _,t ." -'- '--''''.) ."0-" ,-",, ___ <-';-_A., >.u .'d".<~ .J'.", d.,,,< __ ~/ .... 

33 PROnLEM H"·;COU!'-,JTERLD AND SOLUTiONS 
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heating ,,[(he power supply "";t This [,,,,It wu, conceted by point (0 point wIliinuily tost <,f 

ga!!ng ::,v/lkh and the JK-Hip,·f.1ops. Since the gating circuit is drivcn by the Vt'!/osdHalor 

considering variow.; mode of !:sHure ns p<.:xtaincd to the cirCUlI, the rdiabiWy was dl.?termined 

3.4 RESULfS 

25 
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3.5 DISCUSSION OF RESULTS 

to provide (l. syrnmetrical \v<lveEmn (via lC:;h\ and the re~,uhing audio signa! is fed into the 

RV~. 

27 



audio OUlput signal of the siren ON cHid OFF via TR., \\'11cn the transistor is driven to 

R!(, is driven by from the coHedor of inver1er 'fRl> I,he audio signal is gated OFF when the 

audio ~lgna! is kHkd on nlkrnatc VLF cycle, 



f'ONCLtSION ANn RECOI'o/:fMENHAl'[ON 

4. j COj\'CUJSIONS 

one to make choh:e or~<ound nne want 1;)1' {l particular CwnL 

29 



42 RECOMMF~···lDAT!O!"·,;S 

difh::n::n! <;nund cod{'d to convey diUcrcnt ini{)rnWlion. 11 is abo re(olnmendcd fx future 

30 
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