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lJ} INTRODCCTION 

('~'U '8:n:'I?H f)N, "8:,' 
"Jl,/%I l,LI"l..'t , L 

a cormnor: 

ot" (i)"" "'<'<:jnt"'; r")r)<';lln"'<~"::,:, '''r'f': ;,)'!<:;C' 't:'lf"'~';! >,1i l't'l'} kt ')l""~: ff'<c!dti ;><' :,~l{)r)(J :,,(i " ~ .. ~ .. ~.~5 ............ ~ ... ~ ... ~,: ... ~ ~ '\ .. ~_ .s_ .......... t~,s; .••. ~.(. # ..... ~ ..... " .i .... vc'- (~ .. ,,".) .\ .. " !o.t. .A): ... · ... ~ ... ....... ' ... ) :o..)~ ..... -tt";_ b~ ... ~. 



I.IUACKC;ftOUND '1'0 THE PROHLEl\J 

l"n('·,'Pf>''"C':l ,..1.,o>",t1.1 tc"l'! in th0 f"'(""l"';t'''\ ('l1-":(1 i'll'l<;'~<: l~:li~ lr •. 11f'\~.f.:"'l' '{~'11'1':·""~ \~.;l""'n .L:.~ ....... t ·• •• n .. ~.:..J .... ~.h .... · .... ~ .. 1 ~" ..... L~ .~ ~~. ) 1 .. >.~ .t.t ",u,. ... J ~ .......... )! <,....,.3 .~ ...... - .... ~ .• -. t- .... ~ ~ ... ~ .. ~.(.. - _i.~.~..... .): .Lt'\,..·.o( ..... 

" '1 "")' ':"";', 
t~::·~ t.~} ..... ~ 



associated \vith running or use for i:hel \IeneratoL ....... .......... 

reduced job opportunities. 

L2S'fA.TEAIENT (}FPROBLEl\l 

"'~n '.; ;~·c'~"" !1:}~I·<·i '11}"<0\! ll6 ("'1 ........... ). O . .I ... f., .•• w .d . .;,.: .J.,.. A. .. -! ~.>{ > 

L30HJECTIVl-GS OF THE JlRO.lECT 

1'0 d.esiun an nninh.':!TWJtcd Or}O\ver s:un[.}lv. thev v;in use the r}O\,/I~'r stored in -'....... 1'; t·, f. </.'... .t 



system inverter need not be dcsigJneci therrnallJv to run <::ondnuouslv at fu11 ". .. .,/ 

CHAPTER 1'\\'0 

2,lINV.ER1'ER 

4 



, ·h 'I'" 0lll"I";'>''''j' J "c' t e".' ',I"", l'fl"lln \f ('<i.""·"';'lir)l''C ".....~ ..... .;,.,..~t .. \.}o,h.w)~ .. ) < ............. .t.. H_J . ./v<;. •• .s:: .... ·._A .. ~~ 

production of purely sine \va\'(~ output 

(ii) 1"<on Sinusoidal Type Of Oscillator: This is concerned \vith the 

')'1:.:,\') 'I;T"-'V':l'" ','\.~ ll'l,,!f';'\'l'!"'f?"('r'':': ( .... ..... l\.L~"')" .~ (t<:;. -'- . . ~. Lt ... ..1 .... (t ) .... ... 

'~', ') YS"lTL' ,\s~;rr}- HI ,l;' '1\,1 (!f 'Fsvsn l{ A l'i)R ~ ... :m Ir~_l: ... ~ .. _ .i .. -\_I,..t. .... g . ..t~ 1 .. 1...:11 IVJ ... -. \. 
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i>'v{> identical amplifier cir(;uils connected in a Clc~scd 'loop, .its configurati.(~n 

free runnilw rrrultivibratoL 
~/ 

2-2, j OPERA'flON ALl\JODES OF AS'fABLE ]\'1 Ul./flVrHHA.l'OR 

'{ 1 and Ta2 arc transistors and it operates in such a VJ'ay that \vhen T 1 IS 

uJ'!""'rl Tl tL'rn" C»1~"i<' tlH~ C,l"'l'~l'l"i ""';;SL!'11'~C; :,) sC('o..-:;,J s·i',!l·"l<:~ ,>nlill''''''1'j;::,ci i nr' c:) ~ . .t ...... . ~ ~ . ~ ~.~ .... '. f.J. o.r .... t...... ~ ..... ~ t $ .. ( •.... . L.lo..,...~;1 ...... ~ ........ )H ... i ... tot .... h ... d ....... . .0,. •• ]0. ..... t ...... ........ 

'1 '~ Ii..'~ nl:S' IT'lT'RS' 
.IYJI " ... ) /\..]: . .,':1 [" 1.-, l.g:· l.g.~~ . :-. 
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/\n amplifier car:b0 defined basically as an electronic c;rcu~:t \vhose fUnction 

"'! '~ *("'8' -t i:'rg"f ", "I'I[)N or 'l\,:'H)I' ,11"lF~]fS< ·4.,~. v I ._.1_ .. .!-".<-511~ Jt ... i\ .. 8 . .s." .. ~: I-} t\J~ 1.8. . ... 8.J: .1.C~fi>-

, i ~ , 
ll<'i~c "'n6 mr.,' ,:,~,.;; 0'" "P">··'ltll')n ';Y~l' ~ .0.;. ...... ) M ....... )",s ... .. ~/ ..... ..... '''-' ... t"t) __ w~ ('V ... ~ ... ~ ...... . , 

'\ (JJ 

{ii) They can t;e classified also into smaH signal, brge signal or 

(iii} Also they can be cbssificd as class A, B or C: depending on 

'l "2HO\,vl7L'H A ':\,n:l<Ln::THS" ~~".... 1: {. £;.$:'..:1"- F\J."l_1 '.$ r .8.F\.~. 



tnoit'their uperatl0nk,/e} is anything to go by. 

2ATHE HAT'lERY 



" 51rs:.:'('''"8"'ll,·'sC'' ,\ 'F8' "~:l"-r (-'IR(~l 1.8""8"' 
Mo.,. ..... ... I~ .. ~ .. I .J_.I. I ._ I.."'.~. I (.1 ~_" "J. .. ~I I I 

t11t'taUic rcctifiers.'fhc diodes is described as a s{;rni conductor in ihLlt 

."! M 1'r':nv~: r"'F HL'(''''rrCl(' '1'1 (1tl\,; k ... ~". _ '$. r:.::.j '-., .. ~ .1'\. .. $::; __ .,"1,"1_1-= 1 Ji\ .8 .. 1 .. 1.L ~ 

Half \,·/'l"VC rectification 

(ii\ 
'\.,. ... / 

l:.~"",p \1,-'"',<\.',:> [,,,,,I·i '!:"liH ,>i 1f>l'l 
~ ~." ... l 1''' ~ .. ~ . ." ...... wt....:. .. . . v{t{·S '.' .. 

liii'lFull \vaVe bridQe rectification , J. . ~ 

.., IZ; 21~l 'l 'r \".' A ,\yt;' rn:i'("l'l"l"I(" ~. 'r~()N kv:"-'~' .I.'S· l) 1. .. ;1...: ',{ i-1.. .,; .r." I",,-l:'~ ./ I. 1..1-': .8. .}~.1 1 ..... .1 ; 

l'}ulsatim:. de vo1ta~~es and thus aUo'vvin£ currenU to no\'/ in tb: same 
t ....;...... .:...-



(i) The bi-Dhase rectifier , 

...., ~ ~> n~' IH r k.S·s:,' 1:1< Ff""-,"l""g--'lTlI(' 
L.) ~.) .1:>1 .. 1. _1.".11'"\')._ .Ii ... 1:\..8:./\ ... J. II" j.l%~ 

! q .1 unn),{""vn I;"{"rn:;'II;'US" 
,0...;" .... ~ • l'l\..l..l \ . ..II:~ fij~ .-' *~ .8.J: _t.[.Afi<-. 

'Nave recti!:kntion-
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rectiEeatir(!l, 

.. "'"r'R A'''''' ,-, r()'n ':\ tT' n k J) 1; ,,:' ,L i SI'I'\.;.,-'U'",I-' 

mnnber of turns, 



f{)unuia. 

'V 1/\l2 :;.:.: ~J {IN;: " < •• , " .... , ~ • ~ ~ J • " , ~", < > • ~ , • < •• ~ • ~ " • , " .. < ... " , • " ......... " ,(.2) 

N 1. '=N) \! :IV·.: .. ",."',.-"""""" .. , .... ., ... "' ... ,,',.,,',,.,,.,,"" .. ,' .. ., ... i 4'j - ' -" 

N;, V l ;;;;N 1 V~;' ... , .. , .. , . , .. , .... , ...... , ....... , .... , ... " .... , . , ... (S ) 

"l"j'}" " .~,: .... '?, l \! IS; f (,\ . ..u b l.":: .. ~ :" j' :} Y l ., ••••••• , •• , .••.• ', ..•..••••.•••..•.....•. , ..... < '.' i 

') 70: I;""\: ! '·E.·UJ 0 1; p'R'8:i'\:~(")l TS '!;tif>j'·~.n 17~' 
_ •. 1:%,.1..., l J. ~. on .g. Lt., t.. ,. "fl \..I.fi.g:\.S 

*rI"1't~ r;:)'\;"'~l' .,.,.,j';""{l" ("'f"t'!",:> llf',;'; V,":S~" 'le~'(; rl"'1"" (I',,:> :"C,,·'I~;!1med ':::'00\/ t\ . ~ ...... ., .......... '>i,or;.... 1£".".n_~ ........ J t., ..... ,.~ .:({.t. .. ) ~..J .... b,. .tt ~ . • 'W' .... 1. V ......... ~_~}; ......... -./ .... '. _l 0' , .... 
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\:\,lll""l'" ;'1c,I"l'~e>" P{'\V''''{'!O''« !,(}ls'c' ,"';" . . :(1 .. :. ...... J.d. (v.tJ .:-;. .... ~ .......... _ '. ~,--... ,:<;~ ..... w~~. 

') Q ('(''\'\,8'O .. ~ OJ'S' "\1\ v;rru nnL'V'8'()8 is" ':':'Tql)~ l;'~' '--ItO .' .1 .. 1.£ J:-\'fi .~ l'J. ''f 1 .. 1 .1 .. 1. I 1:\,.1; ... I { .. "'. ~:) \../.t ~ .. S: .... :.j 

more n>,:,~(:nt v.:chnology, the output of the {3, P.S is lJeing f(:d back tn the 

P\V'f'vl chips \vhich help in rnainJaining the pulse width- C'unvt'fscl;', the 

pre\/lous pf(~iect suffers dif11culty In handling constant v{)hage as the bad 

vanes 

13 



f~l:J .il< 1"}'I'lrn 'rlTH Ii' I~" 
h. IIA-~¥ t J~~ I .£I~A~J~ 

'; 1 l)S::'SI("!"c-' /> ]\fl') C{"'~!'::s'rr~'s' If"r'S()N .. ' , t 1 F:....... .t:~ ~ A'~_' . I ~ .... ~~..s' l"'!).~ I 1'-. ~ ... "'_' I I 1.-' 

\\i,:" h'l"r·lpl··'ln!"<l..::i.c: ("'I"' '("')\'>! \~:':~ <"'.<'V]'"'' ("bn"t' Ol:l' 'I'V'H'''!'':<''';''''-:;; 'l,d·l'?,:··(i 0" "'!'\i~' Il"<'>;'~c't ........ ::.< ...... '\f.',.Lt,.J: ~:~~~.1 ./ ~ J.)~ .. 7, ~ ..... .".,.\. ... L_~· ... , .. t .· ..... to.. l ... v> :/U.t(i ;: ........ ·t· ..... ··-'~ .. ~~ .... .: ............... Ll:. t.) ... -:' ... l .... ~.5,. ..... 

1 ) ()IT'l'OlTr TO,.s. N~P;'{·}·R·\:n<'.n .;/~.-.-" I .8. ~ .. I. .l E\. .. :'\. . .: . , .... 1.. . . I.I .... I:\. 

Tl,,~inYi:~r1<:~'" 0>";:'I'un l"VI1t:~ u's':Y1' i'l th1',-" l')rnl'i:~i'~t 1"<; thp r'i";;!) .. n!!!! i"':<~"l··v!(rjl"'·l;·l·i"rli .... j' ..... ,;".;, ......... . 3.. ~ ........ .{. :.". . .., ...... 1 ..... ~ ..... ~"} <.;; '"",,}: ......... ~~. ~ .. A. ~> t ................... .. ............ v i ......... -: J
••• .. •• t· ... ··· ........ .t~~ .. t::.· ... . ~( .... t .~...... ~ 

... 

. I·t 1:"- ;)<:.··.;,;1.1v.,'~.·~.ed< t11"t t1.,(.> (,pt'~'" ,to i':"("lY ' t'l"<i~ t'''.{!',~·i·'r'r'~'i': rl()\~ ... ,;. ""'f'ntl' ',1 'f"l""'V UJ;,h t·(·,i·· ... 4 ...... ~."3~ •• c ~~....,.:.o... t."- .. J .. , ... J .. A,tJU 1. J. J .... ,)....". ""'~<-'" .... ~.'t/ ~~~""" ~ . .i ... . '.f •. ' "' ... ~) ...... ~ !,: .... H .. '\. ..... ~.} .. <:~ .t .......... J,.0 

{'PC,1>: ;">'I~.,l'''r'<i f:1<y<;\"~' I'P 1:!'1'~ 'l'I"fVc!' 1.1,,\'(/.' ('p iIi'" ·1)1';1"""·;'.l1'" v,:il''''l';n,1 ,·,,·v~ l·r!(il'''·P<; '~Llrl"<:'l"<i ~J ... ~l-~.):: v{,. ... ~.d ........ ~/~ .~ .. ~ .... ~ \. ....... .t .......... J {.JJ . . J .... L ...... · . . l 1.L~. Y .,= ••. ::.l.. •. b, .. ·O >",u.!,:," .• J .... P ...... \.,..·.;I \.. . .-,..)~ 

';n iI',," SP·".r>I·lr!·:n-v <'c .. ij '1',~ 1"1-.,,., <::,"' .... ("'·n/~ !..".,!-I' "v, .... l(~ T'." ;"'1f',;:(";: ~:'l"'O{ "1"· ()n,:>:n,;.: C"'f''',w,-i 1 ... $ .... t....... v~ ...... ~. U1" ..... '.J ..... , .t.o.. .i .. w ................ / io.J .. ~M .. t "..v .. t ..... ·~? .... ..: "" ....... '".,o"J .. .... ~. ~.. 'i. ;.' ....... -~-~ ... " ... ~ .'w~.). 

nov,,'s .in the lov{er half of the primary \vinding coil and induces current 11"1 the 
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r_·_ .. • ........ __ 

; 
.:'~ 
~-":. 
.::=~ 

t.~ 
i 

'1 
i So--._ ... ' .......... -

across the S'vvi"tch in tbt;~ push-puB configuration scrVf:S to return inductive encrgy 

Then . .:kn'c, regardless (if the 'value of output current frum \hc transL:H'rncf, l:he 

out,nut vo1t:H!.t:" is given bv t <.0........... ..... 

f/ :::: ,:.-'! 
.... II 

\Vhere: 



n e", the transf(Jrmef turns railo, 

\C = modulation fr-lctor or pmVef of the input signal, \vhich IS one f()!' <l 

SQuare 
< 

"~'-~:I\;''';'"lV<:;l'i ,~>"' {' v" = '1 \ l:'( ...... ~,~,} , ...... n .... ~ .: ..... -~:;: } 

Po'yver "" 50(}V·/ 

K' "" ,J n ('{''''''')''~'I~r}'''!! " -)'"'+~nl"'<lj'lOo'l'l\ 
• _rr~ (, ... ,t(.?~ t t.S.0 .. ~") tx. ~ ... A ... attE, n(.d~.t) .. / 

'Gr<:;(!!UCo oI~;'.'" "" "'.(yO Llo~ r"....... A,,".} .... rl.1. 

16 
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'-l-'-l"f> <",·tc) r'" . . . ~.w~ ................ > 

From the rmmuLtcturcr's data sheet, a tran;;;:t(mner core \l.ZC 15 selected Y\iith A,. 

N uJnher of turns in primary 

Np ;;;: 12x4;;;. 48turns. 

j\/ 

'1\) find the number of turns of the secondary, 

I' y' .. 
!.: 

>..Jp~;; number oftums of the prirnary \\inding "" 48 

1',<, = numher oftums of the st'(ondal"'./~:vin(LnQ ::::? 
~ ~ ~. 

\/ l' "" voHage at lhe Qrin1.ary :;;; 12V 
~~ ~ t ~ 

i ! 



N:;.~ ::'\,:,f:,. 
(0 

N,,:;;; 960turn::;:,. 

It ( .. · '1 .. ..) ... 

48 tu,"s :-. ---" ~.. L$ .-
48 rums *' _,,_,,_~:u:u __ _ 

i 
*' 

1 i ll'kl'!./I;'R· ~rf7n 1}"'ICN ... ,. .... ' .t.L" -, .[.~ . $~:,;.8'\. .t. s_~ . .... "*J . 

3.4 THE CH.ARGER UNIT 



\vhich, tht:kad sulphal~ on the plat~ connected to the positive tt.:'nninal of the 

neturninQ i:{) the eiectrolvtes. thus increaslnf2. its densitv . 
• ~ .• I ,.' . .~.... 

1 t~ol 
r·······~········-·~········-··~ 

! 

19 



'The rnode of charging used is the consmnt voltage rnethod: a constant voltage is applied to 

the haHerv terminaJs. Initiafh/ a heavy current v-rill nO\\' thrnu~z:h the battery \xhen ChaXgH12 
",' ....~. ......,.. .... 0,;,,( 

'\ >:; ('l:l}.< ·~:('<E"'. ()'~;l;"n r<IT~("'~ p'."r ;.' ~.... , .. £1 .. :'1..;."'. ~ .1 .... 1'- '-.JI.S'\. ." t., I 1 

switchir:g operati.on is expected to he done sul)stantiaJ!y in less than 50 

·"rh(.~ dcctrmnechnnical relay s\vttch is energized \vith ,I 12v dc, The 12v de is 

20 



• ~" ......... -] 
.. _rr_ .............. __ 

,~ '~'H')["l<rp' "rrl) "l.r"'N'''''~ Gl':q~::[n:) l'('\'R :5.6 l,H.\,., ,~Tl,jAlr~1 Slui ',,'-\.1,,; 's.',:J-<i£n,A .! 

')"'1."" '11,,~ .. 11'1/<t{->d ;,o'jC;n(11 (>'~"'''''~:l'ii)'' "'Cl'11P"1',:;;'''0 of:' ,::,c;;,:.:; 'r;;""l"" ~'n({ ,:lO;! C\/l(\S .t i~...,., L. '\..u ..... ( ~'"t..... C) c. ).v. :;::--1o...,.j ... -.,..s .... t .. $. ....... ,... L '._"~ !of·· ..... , .... ") ._ . ... J ... . "J l .... s. 10...,.!0 .. :.s ....... ' ........ " ...... .). _ ,} •... 

OPERATION IN AS1'AHLE lVI0JJE 



flg 3 

and th~< mrtput of C(HnparatDf /\ to be LO\V forcing tIl(' output of the btch a.nd thus 

.).) 



i?2 . 

The tin1(~ that the output is HICiH (t,,; ) is ho\.v long it takes C: to charge frorn ;, 1',( 

'-r :::: tn ,-~- h_ 

"(i.7(R, .. ;. 2R.: le; 

:00 lA4! (R, + 2R:: ) 

Ld. F, ,:::0 18K 

R;;::: 27K 

(:1 :::: 1 GOnF 

144 
t~ :;::: .---- .... --.............. --- ... ---........ .. 

1.44 
.----~ ...... ---- .. ----............ ---- .. ----.......... . 

(18 + 54) :< 1 {):. ;< 100 x 1 0'; 

200Hz 

H)NCTION OF 4027 f){L\L JK FLOP. 
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L sho\vn in fiQ 3-4;;< and j.4b r(:spcctivc\v. . . ;........ ..... _ ....... ~ ......... _ .. ~ ......... - .. ..........,. ........... - .. ............,."' ........ .o.: 

I Q : (h 

cL~-f:+~-l:"- \_:~~T:~ -l~····· 
1~_.\ :" I L .. .J K 1 

: ..... -.... ......".".-- ..... - .. ~ ......... -j : ...... -~ ................ ~ ......... : 

0" 

FIG 3Ab 

24 



Pulse, \Vhen the output of the first flip-flop is I.xmnected to the ck"ck input of the 

-'······~--"····;==:::::::~L" ...... ___ : 
-'"·····-;-.·."'~'"··li .. s:.".' : 

(\ (.-~""""'-"' 
: ! "'-... ·· .. ·':'-~ ...... ··1 c·?~ ~ 

. I t>. rl '" .... --~.,. ". :; 
~ ............. ~: ~ ....... ~ ~"'~: {~:-;.: 

L.. . .......... ______ ......... 1 . 

...... --..-...-.......j ...... --~ ......... --~'"j 

INPUTS Ot11VUT'S 

S
·, 
'D J o 

v" 



H X 

L X 

JJ X 

fNPUI'S 

X 

X 

X 

X 

X 

X 

Table 3,1 a 

L 

H 

H 

Table 3,1,0 

PinniuQ ...... 

.iK Synchnmol1s Input 

CP (Jo!:k Input IL toU edge lriggered) 

/\svndlfC}nOHS set-direct Itvmt {" acti'..:'CHir:h·~ J . t . , _ 

CD Asynchronous clear-direct Input (active High) 

C)' r "Tp,r f'f"S' 
o{. "'/:,0. t .. _ .)... 

H 

L 

r 
-}.J 

0,. 
"'-. ~ ( 





supposed t() ca.rry, 

Power 'p' :co SnO\V 

P", ::: SOOx 100!90 

::: 555,56\V 



Ie ::: jJ5 ,," 46.3:5 ::: 9)6A 

':< 12 :::: 33.94\'; 
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CHAPTER For R 

(:ONCLLSION AND REC01\l1\lLNOAHON 

4.1 CONCl.TSJON 



41 RECO\IENDATI0N 
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