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., h ''':1' 'b" J' {;, very long year~ L e use {)~ mtn.lt;i:~r ftlarms to protect an area ilas . ecome Vv'lI1eSprea
i 

In 

design and construction has a!so increased in sophistication and style, This project H \vork is 

on the widespn;.ad use of alarm / siren to detect an intruder. Thiswm; achieved by using 

signa! processing which forms part of the detecting cin::uii is made up of th(, pulse amplifier, 

invert('l', the comparator, fhPHflop and the astable multi vibrator; all of this made it possible f{g 

the svstem to dewct an intro.der instantlv and accurately, 
... vI~. 
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INTRonvcnON 

advantage ofbdng able to perceive an intr<.lsion by triggering an alarm system on its own. 

siren aspect of it incmporates <l rnulti- hmctiond circuit to enhance the ea.::;y detection of an 

basis of an types of intwder aLmn and automatic controllers. 

output of t.he device is a set of Integrated Circuits (ICS) which operate as soon at an objeo 

sire.t\ pollee siren. room lighting, aLmn beUs et cetera. 

the purpose of this pr~i~xt. the output is used to cir!·/!,'; an alarm circiut. And the overall circuit 

fl)TCe (kld c,f high ~ intensity sound inside CJr, painful enough to discourage thief from 

is provided by triangular vvave f;:mn generated by potentiometer PI, Diode D 1, and 



, in situmion or enviromnent -,,'/bereby s-"vel!p- frequenc.y :;,iren i:~ nOl dlov·/{xl or is prGhibitul 
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'brain' behind any burglar alarm is the control unit- This IS th{3 type of centra! equipment cabinet 

\vh;ch all ether sub ~ SVi'tems of the burdar (l1<inn svstems are cunw;;cled" 
.-' 'OJ".-' 



controlkd by the initiating device v.rhich perf;'xm all the intended npennions of the system. The 

contre;! unit co-ntains s\vitdws tor silencim! andibie simwh. sd- reset alarm conditions e~ cetera. 
" '-

There are som~~ basic common feature of all controi unit regardless of type. Each has a prirnary 

l 'I t' " d . p(w;er SUPPly ann roost 1,W0 somt' son 0 ernergency pOV'ier suppiy as cngH1e - . oven generators or 

batl~~ry suppk;s. They lliive one or n10re initiating devic\~ circuit to """hieh the detectors and manual 

sw..'h as h:lis, horn" sfrens and so on arc connected. 

Control units can cmGlov t\VO distinct tVl")es of a~~(i<bje si2nals. These are: ,'. . ../t ~ .:.-' 

Giv'en \vhen a buni,1an is 0.t.:tccwd (bells or siren throughout '.... '. ...... 

building, car in areas of jeopardy). 

14 TRoom.T SIGNAJ~:- Gi ver; \vh~~n a m"d -hmction occurs in any critica.! circuit of 

the control unit. 

1,5 UlTRATOUr REVlF\V 

,., I 
(JJ;tme(. area. 

Further more, the idea! security systern should also be difficult to bVvpass or o'v'eH-ide., must be highly 
v ... ,.' " . w " 

In sC{.'urity alarm system, there are t\VO hasic categories: space (volumctri:,:)detecdon and perirneter 

detection, 

SPACE OEl"ECTION:- Thi:.; !i device which can detect an intrusion in volumetric (three-

dirnensiofw.l) space In operation, a space intmsion detector generat~;;s an erK~rgy Odd in ,_;11 direct.ion. 

the alarm Obviously, space intrusion detector is ver:v' dit1k:u1t to JAM because one {nuSl pass through 

its energy field to get at the dev·ke. 
........ "d 



applications 

;'rY't i1"f' "Vf'''' C)l'" n"rj'l")<>t'''l' <:V!~",',h J' ~ ',' rn?' (If' rJ'h~v"',r' t",11',',<"l :,~ ;;~~!'t~ ;',r!'."rl,i pr "t th' ,,, f'P' ";':',l(',e e'('l'"" ,~)f .-\.~.].i ..... · t.}i-'~' \. t·· ... · .. ~ ..... ~ . ..,.. ,." .)~~ ..... ~) ''''~ .... ( . ~.,.:;... . 'J'",) •... .. /~ o./~ ... .0._, ...... ) .... .. N ... · ..... ·;.,.." .. l ~.)~ ... " ~ v .. ;~: .. ~.'" .. ,,( ........ ~_' .' )~) .... ~ 

contact~. thereby' tr1g~gering an aJarrn. 

Another i me of Oeriirleter detector is a \'ibrHtirn ,;;\>.;it(;h, Th1s device has adjustable cumact vvhich .. ' ~ ... .. 



\iloreovu, as most intrud~;rs kno\\,:. a perimeter type of detector (though mostly ;Jsed and vel')' 

mau.netic switch CZtn comdeldv he defl.3ated bv electricalh; ~humin~, it out. .... ~~. ./ ,..,' '..... . 

>Jormd!y.. de,::irkaHy opened perim.(;ter dde(;tor~ (i.e. circuits ;;UT closed upon intrusion) are even 

less and kss prot{'cticn with regard to the pn;:vention of robber:.:,! and urHlUtnoriz;.;d emry, if and only 

if the detector's switches are \vithin the reach of the intruders, otlv:nvise it becomes difI"1cuh to jump. 

Funhermore, SH1Ct~ perimeler detectors mu:.4 be intz~rc()nne('ted into ,,;.:ired system. th:~i.r installation 

rnore, steps, mats, \\1ndo\v foil and trip wires have diminished and th~.'ir usage ha~ .. to a degree, been 

HO\Ve'·ii"::L in car pn.nectlon, perimeter detector (especially that of vibration wbenever the car b 

For this obvious advantage, ! have chOSen to design an abrm sirer:. to prewm all forms ;)f car 

intrusion. 
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Th::: fir:H NES55 timer (lCn in the figure2.1 genen.tes a bipohr reclangular w8.vethrm, 

W!}VI;; l(:mT; :J.enerated bv the freCluencv determining netv.iork. ...... .-' ;:,.. '-

C:, is charged up through RI and RJ to the appEed voltage Vcc and then discharged via RJ into 

The diode D I lS a silicon rectiHI;;l" rated 1/\ at SOvdts Pi".': (Peak invt~rse voliage).This is 

positioned !.In.!:) (in the reversed fiJrm) to prevent the positve going criei of the bipolar rectangular 

\',;avef~xm from entering 1C2 

In a sirrdar way PI, DJ and ('3 are used to generate, triangular Vldve which I;;; used to modulate 

9 



,ind car~(;ciWf C4 fCmn the fJ:em.lency determining n~~twork. 
~ .... 0 

on '} (".. , 'U" R.-! ! r.)- 1 l' d' "\' .~... .."" ~¥ 1en < •. "f 15 c[wrgen up Via J,J, . '1 aYle . j to we app leo \.'ollage v' CC, It t~lscharges Via pm " 

:.hroug,h diode D':; and r(:§i;,;tor R4 into re], and cOHsequentlly, triggers it. 

Tn.: output V.ldVe I;'; also a bipolar rectangular wave \vith O'>J and OFr dumtions as modulated by 

The output of lC2 is h>d into iI. rnedium pO'0;~~r low th:qw:ncy' silicon PNP tr8.nsistc~r ( that is, an 

audio amplit1er and switching transistor up to 1 A). The transistor arnpUies the signais enh;ring 

into it v~a a pc·tentiol1wtcr, P2, which acts as the bi~ising resistor as weB as to control the sound 

A diode D2 is U)fHKx.:ted v·.:ith tb: loudsp;;aker so as to clip- o!Tthe end of the bipolar \\:av'eforms 

I · I " l" . i k' h ., l . , \'v',lC 1 are kz-;nto tne tnln5lstor, {(lUS madng te OUlput \,,'avetorm a umpOiar rectanf:;"UWf \V<'lve, 

R3 ilnd !:z,:1 are chosen in the f.'ido of orw -10- one ( ! : 1 J'. This \Vas arran fled so as tv achieve a. . ~, 

10 



~ ) BASH~ u"rfERNA,L l)RINCIPLE OF NL555 TfM£H 

circuit (lfthe NESS5 timer is rather complex but is worth (;ont'iich~ring in the block di;-tgram form 

a s\vitching trnnsistor and an inverting OUtput buffeL A bias clw.in consisting of three equal valued 

,: 
i:. 

.. V(i< ..........• 
~ •. -:.;::..- ....................... •• _~~~ ...... ~ ............................. rr·r 

." fk. 
~.,; 'it }:Pl 

je""': 
.• 'R c··"'.· .... 

'::ki .•.... A~·f:~.~~.> 
-.. ~ ... -

1-:-1~J>·Ck·:'+"""'" -
...... ;.(:.,. ~ :.: 

t.-:' ': •.• /::' ••• : 

.. ........• ----------.: .. ;. 
... .._---. __ ........ , ....... : 

In {l::;tabk ur)ration. externnl resistors R 1 andR2 charge and disd1anre the external ~'(ll)(lcitor (;2 . . r / ~ ~ 

conditional upon the stale of the internal switching twnsistor TRt Tv,'() comparators (CP 1 and 

CP2) comp<lrt; the cnpacitor vo1tage \vith the bias chain rt~frence and provide SET and RESET 

inputs to (t bistab[e or nip yEop (FF I) WhDS~~ output (X) in turn Jet~~nnines'Nheather TR 1 is ON 

Of OFF. The output of th,: bista.ble ies butrer to give a iov{ inpcciance circuit output 



a) 

state is at logic 0, holding TR.l OFF and, inverted by the buffee gi\'(~s an output voiti'l,ge 

rh~; capacitor charges lov.:nrds the aiming potentia! oH'V \",-ith a time consmnt C (R,+R2) 

b} \Vhen "'/c read1l;;s the V/3 re.krence for (PI, tb;; RESET sigrw.1 is removed (Ond C 

conunw.'$ charging v.:hik the SET signal and X remtIim at 10gic G and the output stay 

at -+"v\/ Fig 2. 3(b). 

\.~.} \Vhen Vc '-';,:aches the 2v!3 reference for CP2, the bistable is SET " X sv>;,itci'les to logic 

1 and turns TR 1 ON. 

C 'i\)()w (h;charges (irmnediately rernoving the SET signal) !.c)\vards earth v/ith a time 

The ('yde of charging and discharging capacitor (2 repeats givmg a rectanguiar outpu't \V<lve f;.)nn 

\v!1ose part penods (t, and tJ are no;,\" calculated thus. 

To c?:lcu1me t), c()nsider the charging period (d) in flg 2.3 



PH, 13: WA Vl:t'ORMS or 555 TI'!<tER 
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THE D[SIGN 

" R;:" GQ x 18)kU 

::: 120kD 

""'+""~' ,,,,,,'."*',,,," 

'.,-

*"'''''''' :'Y"'$""'~"" 
;~ IU:;! ~ 

: .... ~-.. ~.~ 1 ~-.. --.~.~~ ... ,: ."'. '"',~''''' .. ''''''' += 

Tn obtain value fbI' C7.' the fke running frequency frl for te! is assumed to be 1 Henz, For aD astable 

fr.. "'" 1 .14' !J (' ('0 "T") ~R -'; \ ~ ." ,~ .... .:: ,,). ..... ~ ->.0' ~~/ } 

C;;"" L44!{ Ix (l8000 -+ 240000)} 

:c:: ~. 5pF 

fl ,;; 1/:0,693:<.5:<!O "'; (1 BOOO +240 OOG)} 

= I/O 89397 

f~ ::: J, 1 l86 Bert; freqm~rwy at which 



Hen;:e, the "charge" time (output H!GH) for ICI can be obtaht;d fiom 

or 

, "": :.,') r C' (R" +-!) ' .. ,,' .. ,1 
t ~: .! •• ( ...... l <:. .••• ; \.' 1 '- ~ J 

This shovv'J:', the time it takes the tWt) resiswrs Ie and R., to charge tF) C to the i1!lphxi yokuJe .. ... w t.... t-' q 

This sho'Y''}s that resistor Rj j;,; rtdundant at " Discharge" period, 

Hence, t); ""0,693 t 5xlO .6(18000+ 120000;] 

:::: 0.47817 seconds 

t:: ~: 0 5 ;,;econds (output HrGH) 

i ::::: i) '::'91 r::;; x 1 n .:, y 1 '){.K.JC.j(i,'!, .. 
':'i~ \.. -' .... '.- t· ...... ( ...:~ -~ . 

O. 4'78 1 7 .~ .. 0 4"1 58 

0,89397 

3.2 STAGE:2 

In order to be able to S(:t the hequency, the re~;,istor R:c is achieved by calculation and then 

cornbiw3;d with a variable resistor {ie pot,;;ntiornetef of 10 'kn) 



.L~ STAGES 3 

!'"i 
:S«~~:~in'l 

Resistor::; R~; and R.: are selected on ration 1.1, h<\ving in mind an equal "output HIGH" and 

"uutpm LO\V" as the Ol..Hput v.;aveform of 1 C2. 

;.:. ........ -

l J .< 

FlG 3.4: ASTABLE MUT.LIVIBRATOR (leI) UNrr 

tben R~" 5.7 kG 

l!ln~ [C., (R; +- R.Jj 
(6) 

1 .. l .. l 'f"'{:-~" '~""rl . '11,v'A"'j , . 't't;~) .:)C, i.::> f U' ... ,. . ·tl)\.I) 

2.1 x 1((; F 

C-
'" 

110.693 [22 x 10'(' (5700 .,. [ 14(0)J 



1/2.60706 x ]o<~ 

38}.5H, 

"1738044 m sees (OUTPUT HIGH) 

,,: 0.693 X 0.22 X HY~ X 5700 ::: 0.869022 X 10.3 sec 

:::::: 0.869022 nlsecs (OUTPUT LOW) . . 

............... 1.. ... " ...... . 
2.607066 X j (r"!' 

::: :SH4H; 

STAGe .:t 

1t is an audio amplifIer and s\vltching up to ). A. 

::........... • .................................. .> ....... . 

. , .... : . .. :;.: .. 
,-%0 

S):»»31~·j(. 

(8) 

OJ 
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CONSTRtfCnON AND TESTING 

Sl.lle.;; the circuit in flgurd lis mon,~ ;.lscful in ~ compact {;)fnt. the method for building it win be 

through the holes in the top of the Veroboard <;nd are sold fred into copper strips \vhich an: on the 

reversed side of ti1<,,: Ve(oboaro. The copper strips run-in rov/s so that an tht~ components' leg of (: 

inserted; ~:;ince this is quite diHlcult 

In the \'eroboard used the lhstance between the holes is :; .KnUrl {i} 15m). The f1gures 4 1 (b) beiO'vv 

! ' j' , , ' .) , , \ ' ' l ..j l' d T' ~;'OJws a SH.~e Vle\V of [ne components soks,~re(l on tile ':erotx)an, ant< Kl'>,V they are lnounte', . ~ley 

are only (l r;,=,:\V millimeters above board, and ina}' he st~nding upright or lying dey\-',"!"!. The components 

For tUlnsislor and diodes, \vhich might be easily darnaged by heat ii'orn tbe soldering iron, the 

cornpDnents \I./ere mounted about i em above the Veroboard, 

la' 
A ¥~~, b<nni S~!1'«j"g 

~n:dj<Wt 



4 1 LIST OF COl\lPONLNTS FOR THE AFro N ALARl\i ISTREN 

(pc,\nrized) 

~ ( .. """ .. -:0:;:.) ~ A.::. f< .;:-.' .. 
hHJsfH~a!~N' 

-..... - -.~ ..... 

5.7kU lV.;(} in number 

l3kO 

120k&) one in number 

socn one in nwnber 

tOke) 

0.22 p,t" one in number 

one in number 

1. 0f.if 

IOOpf on.;:; in lTwnber 

50V (PIV) ~- one in number 

--_ .... :.-

........ 

.......... ......... 

one in nurnber 

......... 
......... 

.;.:.. ..... -- .. "'''WOOfJf..N ~ox 

UH:1JSPEAKKR "' ..... : ........... . 
......... -.. 

VlHJTF fOR"-.-HC A 
.~ ..... - ... -'-' 

.. _.<---........... 

......... 

..­......... 
. ...... 

........ '.~ . ' ........ -. 
......... 

...... 
. ....... ~.~ : ..... . 



4.2 CHOleiC Of WOODEN HOUSING/BOX,. Phywod casing we;; used tor this project 

The wooden h0X was covered or v,irapped with white formica. Eves"C wa, applied both on the oute' 

The white tonniea serveS as ravs- rdector and thereby keeoing the inside "fthe box cooL this is one / ' ,'" .' 

4.} 
PROBL£MS£NCOUNT£R£D AND SOLFIIONS 

l} 

fault to the particular stage concerned. 

tb1: Verot;oard. 

T} 
Tran,istors, cap"ciwrs and other components were rested in isolation in the .'ient of eircuit 

44 TESTING 
The project ",os te;1ed when its twO' pin oullet plug was inserted intO a single,phase 13Amps socket 

outlets The s\,vltcb was pressed to 01<1 position. 

The siren was left in its operating mode as the switch was kept in the ON position for a few minute, 

to lest the reJiabiliry Gf the pi ojcct. This was calculated, ",in g Fault, Tree Analysis, to be Ninety -ninc 
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The o:xTation of the circuit b:.=;st described from the s\vhch·· ON state 'v'lith C? dischamed (\/(:.'::0) . ~, . 

a) \Vhen the supply voltage (+V) is fir:';! applied <nce Vc:::{\ the inverting comparator 

(CP j ) applies a log!;;; ! RESET kvel to the bistahle \vhHe tho SET output of the non -

inverting comparator (CP2) is at logic O. The output X is of the bistable in its ReSET 

slate is at logic 0, holding TR 1 OFr and, inverted by the huffer, gives an output vo!t<ige 

of the approxilml!eHy ·+-V. 

Tlw capaciwr charges towards the aiming potentL:ti of +V with a time constant C (R!+R1) 

b) When V C rf;3ches the Vi} rd~.3reIKe tor (PI, the RESET signal is removed and C 

continues charging ~Vh1k the SET signal and X remains at logic 0 <:l!1d the output SUiY 

. n ,. , ' ~ I ,... '1 ~ ~" "1)'1 . ., j j • SET ",. '!.. i ' c) .d1CI1 v'C reacnes hie J.w .. < relere.nce l.or C :"':", the mst~h)~e IS , ., A S"Nllci1es to IOgle 

! and fums TR ION, 

C NO'8' discharges (immediately removing the SET signa!) tov13rds earth with a time 

d) When capacitDr C2 has discharged to VI,} the RESET signal is appikd and X switches 

to logic 0 turning TRC OFF. The circuit output s\v1!ches to +V. Fig It.3(d). 

The cy(le of charging and discharging capacitor C2 repeats giving a rectangular output wave torm 
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the basis for all ;Ort5 of automatic controllers 11 can be used to contml a wide v",iety of objecb sud, 

v/nich is in our d;xys, 



and Sons Inc. ':' I)S;\ 

cEvisic:n l)S·/\. 

Douglas R l'dalcolrn, Jr .. 

5. Harry KybefL 1979, 

,., 
\.) G. J Ritchr', 


