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(:·'HAPTEH. (INE 

1.0 INTHOHVC'l'I()N 

In pmver supply and insecurity of lives and propcf11cs are paramount and of great 

used in the event of power tl.iihwc 

other r~laces. 

SUPPlY of povvcr cannot be generally en9.H·ed. the need by.ordinC'<n;:c Itil" :such pb.c{~s and 

locations menUoned above to have emergency lighting ;:<;-,stemit< Hot supposed to b~~ taken 



~J LIGHTING 

There an:; an cstJJnated t\.>,:o hHlion people in thc'\vrnkl \vho rd.'{ on inferior lighting 

devdoped world .. 

Lighting can he divided into thrc(~ genera! categories.. broadly dc':.cribed by the 

amoont of light provided. 

other and to move about 

provides enough iHuminal.inn ibr reading Of vit'"ying objctts 

provide':. bright light enough Ibr dose \vork and v1::~'Ning details . 

..... 
.. :: 



high v(}ltag{' 10 ~;;iiher (,I' the f,,10SFFTS {lR F )4,r). The output of the photudiode 1S 

),2 PRO.JIDC1' OlUECI1VE 

!.ranf;fornwr to provide th~;; 10'>,'; voltage needed. 

i) 

iii) 

Danid (9J!J573FE) nflhc I.kpanmcnt of .;.dedrka!!conlJH.lH.'f engineering. rUT \ .. tinna. 

b) 
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CHAPl'ER'1'\\lO 

LITEHA'ftiHE HEVIE\V 

GHnphres and by t<.m.:hes made of wood. Crmk stone l.wnps in v,hich light came {'rom a 

Candk~s and oil bmninr~ laflin::; n:.nw.ined Hw chid' ~':;{)Hr(;(~ of artIficial ~OumiJw.tion '... ~: 

2J EARLY AR'l'lFfCALH.,LtlrvnNATHJN 

:2.L1. THETORCH 

A.D 450, tarred torches \vere used to light the sin.'cb of Antioch H!, Torches like these 

P I. Some of these ,:::arlywcre from shells PI' from the skull of small Hn!llWb, The:'''' have a 

5 



1.13 CANllLFS 

n~!'·nn'~".'" T"!'I;'~';P Pf'" <}'l";~" nf' -!';T"l' 1'\'1,-,1'1,0<<,' ;., ,1 i',) l'l":'''l- "l':(! !'H "')3<'; '~'l' h,',U- ,.,;: !) 'j "'<l"'li> ">l'fl,l'ii"" t· .. ·<;~ ... '(,/ ........ )~ ~ ........ 'H ... 1.,... t~ . .'( .... "'." "'.:.l.l. <:"-.... ~ ...... ,3 {~.) l.~.L'''' <..t .... (.( _ ..•.. (~ •.. t .. .I. ~~".I ...... , ~,,.,, ~ ......... s~ .... <:.,. ... ~ ,}). ....... 

1,1.4 LAN'fERNS 

In thc :"/:< ct::.ntury B.C, pro1edivc Gl-SCS (i.ir light bntcrns ,<\-ere cOHHHc>nl,v used. 

2.LS KEROSENE LAMPS 

p(twicum had been used in lamps hH' many years" bu!, a kehk and diny Oarne !2!- !n that 

C"'t (;r"j Le·l·,.,·'!"f l < .... ' h'J"!'I''''-! i!'l f)f'""rl 1("lY.'r'~ '!'L,t' (',np'1 '!'h"l'<' Il!'rl"",-p,-I ''''l;'} H:','<': ,-1")1',)<>"(>'<'" t,-·_> ...... ~.' .. ) .. ~ t;..~ .. <:oJ .. :-...... ~ •. 'i..J... :'.-... -.. ~ . ·-.t~~ ... ~."~ ..... < ~, .. * ......... . 'O.h .• ~"" ...... :H.~' .... '.~ .... ·\. .. ).~ ... "". -: ... ~ • .( <:.J~...;. • • :::'J. •. ",»~.~,~ ...... . 

I'! \\'" '! j - $' I ,. 1 $" $;' ,.. 1 rnore 19.nt. y i 1m !,llt' g,a~~; to project t1 !Tnrn i le vv'uid aw" (j nthe rOOf to protect It hom t 'IC 

min. Kerosene lamps could be used outdnorskH' stred Ugh tIl. 

fbI. "vicks, By the turn or a sma!! knob, the 'Nick could be rai",('d nnd !ov;,ered and the Oght 



2.2ELEf'TRJC LIGifflNC 

In th(; uTI(;rgencf.'. from the Stone Age, dectric lighting has b(;cn developed ill so 

DUr1ng the 1 84(H, many ('Xfwrimnlh airned ai. !hc rkveloprnent of awurkab!e 

all air had been removed by a vacuum pump. Fdi.son's in'>entlonm(lrkcd tht: hirth of 

1?f<! i1 1 ~ ::.)-.} :. "." ~ 

1.23 OlSCHARGE TVBES 



estimated that half of the people of dw world sulr~r the inconsistency or these dectri( 

used to provide elcdricity fi)!" use a1 nighL 

discharge when put to v<imk. This enkmc('ment has led to the dt'signing of huildings so 

a} a surgeon can (rpcrmt::, if neCt5Sary in the njddk or tin: night as ,:asily as 

he wiE do in the daytime. 

\vhen there is a sudden cut rdT Dr pt,\ver supply. 



2.4.1 STANUHY POWER SOURCE 

2.43 ROTARY rO\VER SOUHCE 

generator. The batkry tS kept in a charged mode b}' a haLf:ry charger., like the standby 

mo(ie. 
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.2-5.1 P'O\VER SlWPLY t!NTf 

(220/240v) In dw hnvcr vuHage n::quin:d {9v~Lc}. 

2.5.2 AUTOMATIC CHAHGiNG tNtT 

OWput of {ht:: redifier to remove ripples from the pov;u s:'lpp1y. The eurnparator hdp~ in 

(harging currenLA. hlocking diode is used to allow rum:.nt Oov<'ing fi'om the (harger into 

the battery and not from the t:n1Hcry into the eharg.l:c 

253 HATTERY l)NIT 

discharging proces;,c:.:; that occar in {be batter}- .At nw.'ilnmm, the charging current is rated 



25-4 LIGHT AC'nVAfEO LOr;JC UNIT 

and a relatively high 'voltage h) the SET krrninal of the SF nip nop .."."hen the light senses 

through v.;"bieh light can enter, t\ photodiode is usually qwnrtcd in l{.'V{.'fse bias and 

2.5,$ AllOIO ALARl\l UNiT 

tight 5en.sOL The 1.udin ahrm unh is conneckd to lhc SF nip ilup (4nUB) thnnwh the 

Input of an AND gate the other input of the At''<JD gate is conneded to we oscillator 

sw~tch is on, the output of the SR Uip flup is H 1GB and the AnD gate is enabled. 



2,5,6 CON"fR01., ~.]Nl·I·· 

T11;-; inverter !K<.xh; (1 good control. The control Hn~t IS (ksigncd to ,'lHo\v illt:. 

~'~~'_M"",","''',"''",'-",~:''',:~,:J.:.:.:.l..' ... '.'.'.~~)'' .. :.!: ......... .... ,'\1\/\;-............. . 

'Nhenever one of the input is IlK!! L. {he nWrml i~~ nhp HJUH. When the inputs of the OR 

25,7. THE INYERfLR lJNrf 

rMiintainits outpul fur a specified tirne.Thc invener converh din.::ct nment to ,~Hnn(lting 



substantial am(wnt of elcetric cunent !.hrough dternating condudion and :l step up 

transformer. Wh,~n a k~\v pulse is app!L:d to liH;; g;,te, the drmn and ~oun:c are 

disconnected, making the drain i.o Ix: cut ofr 

\Vncn (l high pulse is applkd 10 the gate of the fv\OSFFT, (urrent no'v''';s from tbt: 

Curren!. f10'lv's from the positive terminal of the tnm~J;mw.'f to tlk; drain because the dmin 

i.L,"" ',",li.?,',""- " 'i,' i,',~!'l': ("1"1. d., !hb <"!!i/.~rrl<"j'inn H'Tl"":"" ~'l""",;,,,<; '}'<" ,I f' in ,-, " il1 <fl" rF!',"li'fV nf d,,., ~~...... ~ _~ ...... ~ ~ ~ v: ,. '. .~ ........... . ~> .t·} ............ ), .. '-" H.{H:;;, ........ ; L.~ .... ... L"" L. ~.~, ........ , L v ~ .. s ~'~ .. ' < ••• ! {~~...,. 

25,S THE tJC HTING UNiT 



lighUng unit 

3, I PO\VER SUPPLY UNrl" 

3J.I1IV\.N~FOR1\-lA1ION STAGE 

IS 



\Vhere a is dchned to bc turn:, of ihc lranslof:I\cr: 

a "" 'N i;/ N< "" ....... ,., ............. . ..J.,2 

'" N,{t)! Np(O::: 1/ (1 ....... , ...... " ...... '" ........... "j,1(a) 

~ t; ............ , , ~ . " ................. " ............... " .................... .. " ....... ~." .. ~./ 

\Vhen: 

16 



24UVoH.s 

SOOmA 

240;' 18 

/\Jso 

. , 
"1;:: lp --- a 

SOUrnA! 1~3 

375mA 

240V »: :n.)m/\ 

f\, 9Watts 

The output Wj\ver is 

18\1 * 500m;\ 

Also 

1/27 

TI1I.:: ratio of the nrimarv current to the secondarv current is 1 :27 t .. '-' 



diode ON 4001 J 

i--- •........ -- .. -- .. 

! ." 
~ ~ .. ~ ... '-', ------ ..•. ::;{.------

}---1--------------------- ----------/. . ..... ,---.~-- .• _--_.-.-.-.-.~.f-:.:,·.l.;;; [,;.:1'. ~('.-c_ ••• - ••••• fl -~., ~::: .;' . 
11- '--~"" 1 
"'~'1~"'~ ! 1. l !:--~~ 

~ 

nO'A;,; hom point ;\ to B through D! hlo the charging unit and hack through D" then to the 

{Jmdudjng and D 1,03 are not l:onJuc!ing, C'un-ent thGO t1ov~'s from point B to A through 

D2 to the charging unit and ba~:k though 04, in the other l:yek. The output nr a fun \vave 

,·",,'t·l· I;V'l' "'u!<"'t;ni) ;1,> '-,.'p"l L J , (~I""r,,{1 !'yd'()ro ;j ,-".'" I)" ,:."",1 ir< ."n'" "l''',--i-<'(V-l;'' <","q,-,r_}OI"'·I,i.;: l:l"...<;,... ~ ....... 1" ...... ~-u. s.~ <J:o.... St>: .. '~~;.'~ t~v ~~ ~"'J ,." .• J t ~ .. ~." :.,.. l: ... .;. ...... 0) ....... ~ ... ,., ....... ~ , ~ . .. )( ..• :H ...... w0d ...... ~"".-. h'<l. ... o.~_ .•. l: ....... (L;>~. 



2 ~ the vah.:e of the load 

T<:: R * (' 

conducting. Abc) tb:: charging and discharging cfkct (,.,r the ekctrnlytk capacitnr 



dn:.uit 

3,1 THE COMPAHATOH 

1200 resistor a Zell(;;f diode (0, 7V). The non ... in verzing inpot U) h i;c'!HH~c!.ed In a 



voltage is supplied to {h~~ ba~~{' of the PN P lr,:Jn:~i::;j,m (.?SA,400) thn.lugh the has<.:~", bias 

that is neeJed to charge tht' hatt(~ry to fkl'\<, from Ow co!hxtor In the positive krmina! of 

the charging stops. 

"t'T~ t,; ;t')' S,P81 ,I ,h. ·~·l)f[) 
.8.I:Sl.<"S... ~.'\ ... ·8.1 .. ~~ ..... t'\:t . . s'S. 

;:nnfiguratinn allows design of cither RC or crysu! oscillator circuit Alsoinclwkd on the 

>:(0 FuEy static operation 
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O·C;i}i}· 1
.} 

........ :';.:::
r}iHgra~n sho-;.v~ng th:; eonn("ff.ir:g Ofr1~n::. 

fhi;': frequency of the oscillator is given by 

f :::: '"( .---, 

. " " . , , , .. " " " .... ~ , , , " " " " .. , , , . , " " .. , , , . , " ... , , , . " " .... , , , ... ;: . / 

(1:, pt~r Inanufacturing desiglL Other design considerw.lcl!IS aft.' 

RC o;~ciOator application not {CCOrmIH:nlkd at supply 'voltnges bekl'>\:' 7.(Y\' 

for Rx < SOEl 

r··· 
L3X 33 kO X OJ}! ~1F 

f 13k!!? 

f;<; ... f 

13kHz 1.27Hz 
.. ',:.. 

S! .25Hz 



can lw Hsed f{x shiH register <:!ppHcntion [)Hi.! by cOlH"lCcting. Q oUiput to the (bL:~ inpuL f:;r 

independent nf the clock nnd i;,; nccomplidwd by a high kvel on the sci. or reset line 

S R t.) Q 

0 \} 0 

0 1 () 

I () ; 

1 I 1 

nl1w~r photoelectric dret't. The incident lig.ht flux controls {he revers(~ CUHcnt of ::, 

)4 



in darknc~;\. 

3.6 THE CONTROL VN IT 

Tb:. ;\ND .. · OR gate tircuit aOows a 2~! control oft!:!:. {mise. 



TABLE J.l TRUTH TABLL OF ·rUE ANU G.ATE 

,A B 

(j (} 

(] i' d 

() o 

o 

3.7 THE AlHHO ALARM 

The circuit 1S design{~d to lrigger on an audio ~lbnnwh!:w:ver light is sensed by the light 

Tht' audio alarm is connfcted to ih~ SR fhp flop through an ),ND gale the ntlwf" input is 



3.~ THE INVERTER 

turns FI·r. 

direct current to alternating Ulm:;nL This is achif::ve:,j by the s\Altching ON and orF of 

1>'>10 ~!IOSFET one ath:r tb: other hum the pubes corning (hnn the control uniL 

The N channel MOSFETs (!RF 244) has its somer: cmmcded io ground. 

\Vhen n high 

the gai.!;; OfOllC of the JVIOSFET >,viH t;ause cHrn:.:nl t(, fkrw i"hHH tilt' positive terminal nfthe 

gale of the 1\10SFET.Whcn one is turned ON fhe c,ther if tumed OFF and the alternating, 



pro~:e~s changes the ire. to A .. C in the primury of the transfi:JnnCL The sccondar:./ :~tern,; 

j W~WM"'''''''''''''''''''''''''''''';t!! rJ 
~; 1 ......... ') 1 i <:.' 

jr~.; _.511 c ................ . 
r--......l~t 

rlJl 1 1 1 ~~;f;.:~' 

· .. ·~·· .... · .... · ............ ··· .... ·· .... -... · .. ·1 r·································· .. ·· ...... ·~ 

i ! 

l,. 1'''..1 U} 

......... ::::-\ 
.'"(...: 

-~ 

'\.' . t' 
Vr! y':~ 

V:< 24UV 

6'; 240 ! 40 

The ratin nf voltage in primary to the secondary is 1 :40.A.150 tbe ratio of the current in 

the secondary w the priomry is 1. AU. 'fherdhre, the VOH(lW~ in tb: ,,<:.condary L:; sH.'pped up 
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CHAPTER F()UR 

4JJ (:ONSTRLCTION TESTING AND Hf::SULT 

The construction iools and equipment are listed b'.::hr'N: 

I, Bread board 

'2. soldering l ron 

J. Soldering Lead 

4~ If: S~Jcket 

S. \/ ero board 

7. hkter 

HREAonOARO fhls i;~ a pcrfi:1f(lted board nn v.hieh dectronic components 

uf a circuiL It is so caJ!ed btcausr' the hrst ~.;ucb f:nmdation 

SOLDERING IRON -

30 



created by the dtposikd solder. 

Cafe W,lS taken not tn alh)\v heat to dc:.,tr,-,)· ~;o:ni:' of the circuit (;Ofqxwents {b-y. 

4.1 TESTING ANDRESVLT 

Tb.;: rating of Ow battery was rnade on cyCk \oltag~;; 720 ... (,SOV and ':>t<lndby 

voltage 6.75 ... 6,90V and it~; rnu'dnwm charging (;um:r;( »,<IS 1.3:5/> __ Also the flWJft'Scent 

lnmp on the other lwnd had a vnH~!g<::' of ))OV rwd a current range of 0.0 1 ... (U m/;\ at it:> 



SIN 

" .' 

4 

7 

TAULE 4.1 

K' 4H60B(OSC[LL/\TOR) 

Ie 4013B{FUP FL()P} 

fULL OF QVAN'In'iES 

~ i~p'r.~:c J.. ,8.S {f~) 

12{} 120 

f20 

............................................................. , ................ , ............... ·· ........ · ...... ····f ...... · ...... ··· ...... · .............. · .. ···; 
Ie 4081 B 120 120 

JRF:?44UdOSFETS) 

Ie Lm339 60 

600 600 



X 6V~O··6V tfwISfi)nn,:r 1 SU 

9 9V TRANSFURlvlER ! SO 1 S{} 

10 IN 4001 4 ) 20 

1 J i OOOVf .L5V U1JXI(;1tOf SO SO 

12. '?SC.~945 transistor "' In 30 , 
~ .. ' 

1 3 !OOkO v,.ui,}ble r<~si:.,tor '"1 ') 4 /.. ..:.. 

14 28/\.733 F1'<P Transistor 50 5{) 

!5 \l f'r(~ board i :?O 120 

16 Toggk Switch .3 SO 150 

17 son touch button 2{} :20 

! g LED "1 5 !O .. :', 

~ ... 

1.9 5\V' ))OV LA\fP 100· 100 

....... ....... __ .. __ ........... _-

21) L.:Hnp bolder 50 50 

TOTAL 23U4 



CHAPTEll FlVE 

(~'{)f"'..("'1 .1·iS1f(~1"-r ," ·!'!J,.;IJ o -s;'.(····'I·)!\l lU ~tNn, ,"- 'l"'t(lN . ./ l. "I 't .... . ~.A_. c .. t. .n'" :\'l "II. J"c, lL ... "'. >. .. n' 11 ... > , I)! ,:." I I .- j 

5.1 CONf":LlJSION 

supply. h was shown too, that dod",";c cornponen!s are not mean' to be w"nected 

corresponding integrated circuIt 

leve! {}f the battery-



4. 

5. 

prL 

6. 

>:. {" 
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