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th ;=, we;s m˙m:ho

msgia;rhskaf.ka jika lr

.ekqug ksIamdolhska yg

yels úh' fuys m%d:ñl

Odrdj ì¢k vd,skagka wjqÜ

mqÜ fldgio IC;dÌKhg wkqj fuh ;=,u l=vdjg ieliqk w;r

ls%hdls¯fï† ;†ka r;afjk tu fldgi isis,a ls¯ug ySÜ iskala tlla

f,i f,day ;yvqjla fuh há me;af;a iúlrk ,°' fuh r:fha

fndähg fyd¢ka fya;a;= jk f,i iúls¯fuka tys isis,a ùu

idr®:lj is≥úh'
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ixlSr®K á%.r® tall

´mka Æma âfj,a wEka.,a md,kh iys;  b.aksIka á%.r®

tall ksmoùfuka miq tu.ska iEu fõ.hl°u  Wm¯u b.aksIka

Yla;sfhka hq;a mq<sÛ= tka‚ug ,nd°ug yels jqjo fudagr® r:

ksIamdolhska t;kska fkdkejÿ ;j ≥rg;a fuh †hqKq ls¯ug

W;aidy .kakd ,°' fuu W;aidyhka cr®uKsfhaBOSCH wdh;kfha

fukau wfu˙ldfõ fckr,a fudagr®ia (GM) tx.,ka;fha ¨lia
(LUCAS) b;d,sfha ue.akÜ uer,a jeks wfkl=;a m%Odk fudagr® r:
iud.ï j,o †h;a fjñka mej;=ks' fuys° cr®u◊fha fndIa

wdh;kh b†˙fhka isá w;r Tjqkf.a ksIamdok fiiq fudagr® r:

iud.ï úiska ñ,hg f.k fudagr® r: i|yd fhdojd .kakd ,°'

flfia fyda wo ksmofjk kùk;u fudagr® r:j, uhsfl%d

fldkafg%da,r® jeks ixlSr®K bf,lafg%dksla md,k moaO;s fhdod

.ekqko tajdfha .eíj we;af;a fuu uQ, Or®uh neúka fuu uq,au

ixlSr®K á%.r® tallj, uQ,sl ls%hdld˙;ajh y∫kd isàu wog

muKla fkdj b†˙hg;a b;d m%fhdackj;a jkq we;'

 ;dCIK †hqKqj w;ska f,dj woaú;Sh ;ekla ,nd isáho

cmka iud.ï j,g fuu ls%hdld˙;aj ;u r:j,g uq,skau fhoùug

wmyiqjQfha f,dal hqoaOfhka Tjqka ,o miqnEu fya;=fjka fudagr®

r: ;dCIKhg Tjqka uola miqù fhduq ùu ksidh' ta jkúg

cr®u◊h jeks wfkla †hqKq rgj,a fuu ksr®udK ìyslr tajdfha

fmagkaÜ whs;sho ,nd isàu ksid cmka ksIamdok j, fuu ixlSr®K

moaO;s ±l.;yels jQfha fndfyda l,la mudùfuka miqjh'  fuys°

b†˙fhkau isá tfukau fuu kj ksr®udK /ilg ysñlï lshk

cr®uka ksIamdok ms<sn|j uq,skau wOHhkh lr bkamiq wfkl=;a

ksIamdok fj; fhduq fjuq'

ixlSr®K á%.r® tall

13 jk m˙Éf√oh



bf,lafg%dksla b.aksIka moaO;s

ouq;= ;dCI◊l m%ldYk ouq;= ;dCI◊l m%ldYk

fmr msgqfõ olajd we;s á%.r® tallh fld;rï idr®:lù

we;ao h;a 70 oYlfha° ksr®udKh jqkq fuu m˙m:h wo;a ta

whq˙kau Ndú;djk w;r th ;j ≥rg;a ixlSr®K jQfha ke;'

b†˙hg;a th tfiau jkq we;' tfy;a miq ld,fha° m˙.Kl

md,kfhka hq;a b.aksIka md,k tall ksr®udKh ùu;a iu. fuu

m˙m:h tf,iu tu bf,lafg%dksla md,k tall ;=,g f.k tys

we;s vd,skagka wjqÜ mqÜ fldgi muKla msg;g .kakd ,°' th

fndfydaúg b.aksIka fldhs,fhau mfilska iú flreKs' ta thg

wjYH isis,a ùu tu md,k tallh ;=,† ,nd°u wmyiq jQ neúks'

my; igyfka tf,i b.aksIka fldhs,h msg;ska b.aksIka vd,skagka

wjqÜ mqÜ fldgi iúlr we;s whqre olajd ;sfnhs'

fmr msgqfõ olajd we;s á%.r® tall uq,skau TCI-i iy TCI-
h hkqfjka wdldr follg ksmojqks' TCI-i tallh m,aia

fckfr®grh iys; b.aksIka äiaá%ìhqgr i|ydo  TCI-h tallh

fyda,a fckfr®grh iys; b.aksIka äiaá%ìhqgrh i|ydo úh' m,aia

fckfr®gr i|yd jQ á%.r® tallh TCI-i hkqfjka y∫kajk ,oafoa
fuu m,aia fckfr®grh Induction type puls generator kñka
y∫kajk,o neúka tys uq,a wl=r th ixfla;j;a ls¯ug fhdod.;a

neúks' fuu á%.r® tall fol w;r jQ m%Odk fjki jQfha  m,aia

fckfr®grh i|yd jQ  á%.r® tallfha tu m,aia fckfr®grfhka

,efnk wekf,d.a yevfha m,aia ;rx.h yev .eiaùug iy jO_kh

ls¯ug wu;r m˙m:hla fhdod ;sîu iy fyda,a fckfr®grh i|yd

jq á%.r® tallfha tu m˙m: fldgi bj;a lr ;sîuhs' thg fya;=j

fyda,a IC tl ;=, tu ls%hdld˙;ajh is≥j wx. iïmQr®K m,aia

;rx.hla ,ndfok neúks' tfy;a miq ld,fha° fuu j._ folu

i|yd ;ks tallhla ksmo jqks'

  vd,skagka

wjqÜ mqÜ iafÜ√

  b.aksIka fldhs,a

vd,skagka wjqÜ mqÜ iafÜ√ tl b.aksIka fldhs,hgu
f.k we;s whqre

ixlSr®K á%.r® tall

fuu TCI á%.r® tallfha we;=,; m˙m:h yhsì%â

;dÌKh fhdod iïmQr®K flreKq w;r tys m˙m: igykla

msg;g ,nd fkdfok ,°' ta fjkqjg fuu tallh u.ska is≥jk

fiajdj muKla meye†<s lrk ,°' my; oelafjkafka tu.ska bgqjQ

fiajdjkah' uq,skau fuu fiajjdka fudkjdo hkak muKla jgyd

.ksuq'

� tka‚u ksi, wjia:dfõ b.aksIka m˙m:h

   iajhxlS%h f,i lmdye¯u

� laf,daiaâ Æma âfj,a wEka.,a md,kh'

� m%d:ñl Odrd md,kh'

� tka‚u ksi, wjia:dfõ b.aksIka m˙m:h
   iajhxlS%h f,i lmdye¯u

Stationary Engine cut-off

CB fmdhskaÜ iys; b.aksIka l%ufha° b.aksIka h;=r oud
tka‚u mk fkd.kajd isák ld,h ;=, b.aksIka fldhs,h yryd

Wm¯u Odrdj tl †.g .,dhdfuka th wêl f,i r;aùu;a tu

fya;=fjkau th úkdY ùu;a is≥úh' we;eï úg b.aksIka fldhs,h

mqmqrdhk wjia:do we;s úh' fï w;r wu;l ùfuka fuf,i h;=r

ls%hd;aul lr ;nk wjia:do tug fjhs' tu fodaIh fuhg fmr

wm wOHhkh l< á%.r® tall ;=,o is≥úh' tfy;a by; i|yka

TCI tall ;=, fuf,i b.aksIka h;=r iïnkaOlr tka‚u mk
.ekaùu is≥ fkdjqk fyd;a iajhxlS%hju m%d:ñl Odrdj á%.r® tallh

;=,ska úikaê flfrhs' ta wkqj Odjkfha° jqjo y†isfha tka‚u

k;r jqjfyd;a ;;amrhl ld,hla ;=, fuu úikaê ls¯u is≥fjhs'

tf,iu tka‚u mk.ekaùug iagdgr® fudagrh kej; ls%hd;aul

lrjk úg b.aksIka m,aia fjkiaùu o;a;hla f,i f.k kej;;a

m%d:ñl Odrdj fmr m˙† iïnkaO flfrhs'

by; ls%hdld˙;ajh fhdod .ekSu;a iu. we;eï r:j,

fr®äfhda leiÜ hka;%h b.aksIka w.%hg ̂15& iïnkaO ls¯ug yels

úh' ukao b.aksIka h;=r iïnkaO lr fr®äfhda leiÜ hka;%h

ls%hd;aul l<;a b.aksIka fldhs,h r;a fkdjk neúks' fï ksid

fr®äfhda leiÜ hka;%h h;=frka ls%hd;aul ls¯u fjkqfjkau
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bf,lafg%dksla b.aksIka moaO;s

ouq;= ;dCI◊l m%ldYk ouq;= ;dCI◊l m%ldYk

by; l< úia;rh ;=,ska laf,daiaâ Æma md,khla hkq

l=ulao hkak yeÛSula we;slr .ekSug yelsjkq we;' ó<Ûg

laf,diaâ Æma âfj,a wEka.,a md,khla ;=,ska ,efnk jdis wjfndaO

lr.; hq;=h' ́ mka Æma âfj,a fldaK md,k l%ufha° we;a;jYfhkau

is≥jQfha tka‚ka fõ.h wkqj we;sfjk âfj,a ld, fjki md,kh

ls¯u muKls' tfy;a tu l%uh hgf;a jqjo neg˙ fjda,aáh;djh"

WIak;ajh u; ne,diaÜ frisiagrj, is≥jk m%;sfrdaO fjki" jhr®

j, is≥úh yels m%;sfrdaO fjki jeks lreKq hgf;a âfj,a ld,h

;j ≥rg;a wvqjeä úh yelsh' tfy;a laf,daiaâ Æma l%uhla fhdod

.kafka kï fuu iEu ;;ajhla hgf;au m%d:ñl Odrd w.h ksh;j

;nd .; yels w;r th úYd, ch.%ykhls' túg fuu moaO;sj,g

fhdok ne,diaÜ frisiagr wd†ho iïmQr®Kfhkau bj;al, yels

fjhs' fuys° äfj,a ld,h fjkiaùug jeäjYfhka fya;=jk neg˙

fjda,aàh;d w.h fjkiaùu uq,skau ie<ls,a,g .ksuq'

neg˙ fjda,aàh;djh wkqj âfj,a
ld,h ieliSu

bf,lafg%dksla md,k

laf,daiaâ Æma  âfj,a

md,kh hgf;a ;u TCI
t all ; =, neg˙

fjd a, aàh;djh wkqj

m%d:ñl Odrdj ksh;j

mj;sk whqre fuys olajd

w e; a f; a  Tj qkf. au

igykl a wei q˙k s '

fjda,aàh;djh jeäùu;a

iu. we;sfjk úoahq;a

m%;s.dul n,h uev

mj;ajd blaukska m%d:ñl

Odrdj by< kekaúh yels

n eúk a  fuf,i

fjda,aàh;djh jeäfjk úg wjYH âfj,a ld,h wvq flfrhs' fuu

l%uh hgf;a meye†<sjk ;j;a jeo.;a lreKlao fjhs' tkï

tka‚u mk.ekaùfï° fyda Odjkfha° neg˙ fjda,aàh;djh

fld;rï wvq jqj;a âfj,a ld,h jeä Ÿ¯fuka Wm¯u m%d:ñl Odrdj

,nd.; yelsùuhs'

� fjda,aàh;djh wkqj âfj,a ld,h ieliSu

b.aksIka h;=frka ls%hdlrùug ilial< ACC w.%h fndfyda
r:j,ska bj;a lrkakgo fuu ls%hdld˙;ajh fhdod.; yels úh'

ukao ACC w.%h;a iu. mshjr (Steps)  .Kkdjla b.aksIka

h;=rg tlalr ;sîu tla;rd wmyiqjla ù ;snqkq neúks' fuf,i

th wmyiqjla jQfha  kùk r:j, tka‚ula mk .kajd we;s úfgl

kej; fudagrh ls%hdlrùu je<laùug fojk W;aidyh i|yd

h;=r iïmQr®Kfhkau wdmiq lerlúh hq;= fyhska tys° mshjr

.Kkdjla wdmiq lerlùug is≥ùu jdyk ;ono wjia:dj, uy;a

wmyiqjla ù ;snqk fyhsks'

� laf,daiaâ Æma âfj,a wEka.,a md,kh'
Closed loop dwell angle control

fuu TCI tallfha we;s ;j;a jeo.;a ls%hdld˙;ajhla
kï laf,daiaâ Æma âfj,a wEka.,a md,khhs' fuhg fmr wm

wOHhkh l< á%.r® tallfha wka;r®.; jQfha ´mka Æma âfj,a

fldaK  md,khhs (Open loop dwell angle control)  fuu

ls%hdld˙;aj fol y∫kajd °ug meye†<s ir, isxy< joka fidhd

.ekqug wmyiq fyhska  úia;r ls¯u ;=,ska ta ms<sn|j jgyd

.ekqug W;aidy .ksuq'

´mka Æma l%uhla hkqfjka woyia lrkafka hï md,k

moaO;shl m%;sodkh (out put) ms<sn|j lsis ;elSula fkdlr
m%odkh (In put) muKla iSreudrelr m%;sodk w.h ksh;j mj;ajd

.ekquhs' fuhg ksoiqka f,i wm W.;a ́ mka Æma âfj,a wEka.,a

l%uhu ksoiqkg .;fyd;a tys° âfj,a ld,h wvq jeä fkdjk f,i

Wm¯u w.fhka ;nd.kq ,enqfõ m%odk (input) m,aia ;rx.h
md,kh ls¯fuks' fuf,i fuh ;j;a wdldrhlgo l< yel' tkï

ks;ru m%;sodkh (output) f,i ,efnk  âfj,a ld,h m¯Ìd

lrñka th jeäjk úg bkamqÜ m,aia ;rx.h wvq ls¯fukao" âfj,a

ld,h wvqjk úg m,aia ;rx. ld,h jeä ls¯fukq;ah' fuys†

m%;sodkh out put  ñkSug ,la flreK  fyhska fuh y∫kajkafka

laf,daiaâ Æma md,khla f,igh' ;j ≥rg;a fï i|yd ksoiqka ,nd

.kafkakï ,eïvd msgdr jdhq md,kh ,eïvd laf,daiaâ Æma md,kh

f,i y∫kajkafka tys° m%;sodkh jQ msgdr jdhqfõ Tlaiscka m%;sY;h

ie,ls,a,g  f.k ñY%Kh ilik fyhsks' whsâ, fõ. iageì,hsiska

l%uh laf,daiaâ Æma whsâ, fõ. md,kh f,i y∫kajkafka tys°

m%;sodkh jQ tka‚ka fõ.h ie,ls,a,g f.k th ksh;j mj;sk

whqre f;%dg,a md,kh is≥lrk neúks'

ixlSr®K á%.r® tall���
��������



bf,lafg%dksla b.aksIka moaO;s

ouq;= ;dCI◊l m%ldYk ouq;= ;dCI◊l m%ldYk

fuu igyfka olajd we;af;a by; ls%hdld˙;ajhka iys;j

ksr®udKh lr we;s fndIa TCI á%.r® tallhl ksr®udKh tu

iud.fïu ;dÌKsl .%ka:hla  ;=,ska b†˙m;alr ;snQ whqrehs' leg

igyka weiq˙ka olajd we;s fuu ksr®udKh foi n,k úg th b;d

ixlSr®K moaO;shla nj wuq;=fjka lsj hq;= fkdfõ' fï ksidu fuu

TCI tallh ;u r:j,g fhdod.;a fudagr® r: iud.ï úiska ;u
m%ldYk j, fuh l=vd b.aksIka md,k fldïmshqgrhla f,io

y∫kajd we;' tfy;a hï hï fodaI we;s ksid fuu leg igyk

ms<sn|jkï wmg t;rï iEySulg m;aúh fkdyel' ksoiqkla f,i

fuh fyda,a fckfr®grh iy m,aia fckfr®grh hk folgu fmd≥

f,i ksr®udKh lr we;;a tys m,aia fIamr® m˙m:h fhdod we;af;a

fyda,a fckfr®grhgh' tfy;a fyda,a fckfr®grh u.ska ksl=;a

jkafka yev.iajd jO_kh l, ä‚g,a ;rx.hla neúka fuu m,aia

fIamr® m˙m:h iïnkaO úh hq;af;a m,aia fckfr®grhgh' ta

fjkqjg m,aia fckfr®gr wekf,d.a ;rx.h fuys fl,skau md,k

tallhg iïnkaOlr we;s w;r th flfiaj;a is≥úh fkdyelalls'

ó<Ûg fuu leg igyk uOHfha Induction t pe puls
generator  kñka fldgila olajd we;' tfy;a m,aia fckfr®grh

� BOSCH TCI á%.r® tall ie,iqu

BOSCH á%.r® tall we;=,; ksr®udKh

ixlSr®K á%.r® tall

iújkafka b.aksIka äiaá%ìhqgrh ;=, jk w;r th fuys msg;ska

fjku olajdo we;' ó<Ûg fuys actual primar current
hkqfjka olajd we;af;a laf,daiaâ Æma âfj,a wEka.,a md,k fldgig

m%d:ñl Odrdj ms<sn|j ,nd†h hq;= ix{dj fjkqjgh' tfy;a tho

m˙m:h wkqj iDcqju wr®;a w.%hls' fuh b;d Wiia ksr®udKhla

jqj;a tu iud.fï m%ldYK wxYfhka is≥j we;s fuu fodaIh ksid

th ms<sn|j  fuu m˙m: igyk ;=,ska wmg ;j≥rg;a wOHhkh

ls¯u wmyiqh'

� m%d:ñl Odrd md,kh' Primary-current limiting
b.aksIka fldhs,fha iïmQr®K m%d:ñl Odrdj fuu TCI

tallh yryd .uka lrk w;r tys° m%d:ñl Odrdj md,kh b;d

ksj/†j bf,lafg%dksla m˙m:h u.skau is≥fjhs' fï ksid wu;rj

ne,diaÜ frisiagr fh°u fyda iagdgr® w.%fhka mk.ekaùfï°

fjku w.%hla iïnkaO ls¯u jeks fjkialï lsisjla fï i|yd

wjYH fkdflfr®'

� TCI tallh b.aksIka m˙m: i|yd fh°u

1' neg˙h  2' b.aksIka iaúph 3' TCI hqksÜ4' b.aksIka iaúph 5' äiaá%ìhqgrh

Bosch á%.r® tallh b.aksIka moaO;shg iúlr we;s whqre

fuys olajd we;af;a fndIa iud.u u.ska ksIamd†;

b.aksIka TCI tallh b.aksIka moaO;shl fhdok whqrehs' Tjqkaf.a
igykla ta whq˙kau f.k fldgia muKla fuys isxyf,ka kïlr

we;' fuu TCI tallfha  idr®:l;ajh ksidu fuh cr®uka ksIamd†;
fkdjk fudagr® r: iud.ï /ilo fhdod .ekqks' fuh m,aia

fckfr®grfhka fukau fyda,a fckfr®grfhkao ls%hdlrúh yels

w;r by; igyfka olajd we;af;a th fyda,a fckfr®grhla u.ska

���������
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bf,lafg%dksla b.aksIka moaO;s

ouq;= ;dCI◊l m%ldYk ouq;= ;dCI◊l m%ldYk

bgqfõhhs úYajdi ls¯u mjd wmyiqh' oeka wms fuys m˙m:h ;=,ska

tu ldhH_hka tlsfkl bgqlr.;a wdldrh fidhd n,uq'

Puls
Generator

Ig/ Coil

Ig/ Switch

TCI-i g%s.r® m˙m:h

 fuys olajd we;af;a by; moaO;sfha fhdod ;snqkq á%.r®

tallfha m˙m: igykhs' yhsì%â ;dÌKh fhdod ksr®udKh lr

we;s fyhska   fuu  b.aksIka á%.r® m˙m:fha lemEisgr tllaj;a

fhdod fkdue;s w;r m%;sfrdaOlo fhdod we;af;a iSud iys; .Kkls'

fuys we;s g%dkaisiagr y;r ;=,ska m,aia yev .eiaùu" m%d:ñl Odrd

md,kh"  tka‚u ksi, wjia:fõ m%d:ñl Odrdj ì| oeóu jeks

fndIa TCI tallh u.ska is≥jQ fiajdjka lsysmhlau  is≥fjhs' tfy;a
fuu moaO;shg âfj,a fldaK md,khla fkdue;s w;r miqj meñ◊

fjk;a á%.r® tallhlg tho tlalr ;snqks' th miqj úia;r

flfrkq we;' fuu  m˙m:h fjka fjkaj f.k thg wh;a

ls%hdj,shka is≥jkafka flfiaoehs fidhd n,uq'

fuys olajd we;af;a

Bosch TCI á%.r® tallhl

bf,lafg%dksla moaO;sh yhsì%â

;dCIKh hgf;a ksr®udKh lr

we;s wdldrhhs' fuys wms

wOHhkhg f;dard.;a á%.r®

tallh ;=,o m˙m:h fï

wdldrhgu IC ;dCIKh fhdod

.ksñka ksr®udKh lr we;s

w;r th wOHhkh i|yd my; oelafjkafka tu m˙m: igyk

igykla weiq˙ka olajd we;s wdldrhhs'

TCI-i g%s.r® m˙m: ksr®udKh

ls%hdlrjk wdldrhhs' äiaá%ìhqgrh ;=, we;af;a fyda,a fckfr®grhla

nj jgyd.; yelafla fuys° thg w.% ;=kla iïnkaOj we;s

fyhsks' m%d:ñl Odrd md,kh ksid fuys° ne,diaÜ frisiagr lsisjla

fhdod ke;' ;jo fuys° fyda,a fckfr®gr ls%hdld˙;ajh  i|yd

Odrdj imhkq ,nkafkao TCI tallh u.sks'
by; olajd we;s wdldrhg fuu TCI tallh fiiq

iud.ï u.ska ;u ksIamdok i|ydo fhdod .;a w;r miqj meñKs

ixlSr®K m˙.Kl md,k b.aksIka iy fudfg%dksla r: j,o fuh

wjqÜ mqÜ iafÜ√ tl f,i fhdod .ekqks' fï ksid fuys we;=,;

m˙m: ksr®udKh we;a;jYfhkau wm jgyd.; hq;=uh' fndIa

iud.u u.ska ksl=;a lr we;s m˙m: igyka ;=,ska th wmyiq jqj;a

miq ld,fha° fuu ls%hdld˙;ajhg fndfyda wdikak  f,i ksIamdokh

l< wfkl=;a iud.ïj, fuu ksIamdokh  ;=,ska th jgyd .ekSug

;rula ≥rg yelsj ;sfnhs' tjeks á%.r® tall lsysmhla ó<Ûg

wOHhkh i|yd fhdod .ksuq'

Amplifier
Module

Puls Generator Signal

Ig +

Ig Coil +

TCI-i iys; b.aksIka moaO;shla

fuu igyfkao olajd we;af;a TCI tallhla iys;

b.aksIka moaO;shls' m,aia fckfr®grhla i|yd ilid we;s fuu

b.aksIka á%.r® tallh u.skao  fndIa TCI  tallh u.ska is≥jqkq
ldhH_hka fndfyduhla  bgqfjhs' tjf.au fuu á%.r® m˙m:ho

yhsì%â ;dÌKh fhdod ksmojQjls'  fndIa TCI tallh ;=, b;d
ixlSr®K m˙m:hla wvx.= njg fmkS.sh ksid we;eï ksIamdolhska

th b.aksIka fldïmshqgrh f,io ye¢kajQ nj fmr i|yka úh'

tfy;a fuu á%.r® tallh ;=, we;af;a g%dkaisiagr 4 l m˙m:hls'

tjka ir, m˙m:hlska t;rï ixlSr®K ls%hdj,shka /ila

ixlSr®K á%.r® tall
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bf,lafg%dksla b.aksIka moaO;s

ouq;= ;dCI◊l m%ldYk ouq;= ;dCI◊l m%ldYk

� ksi, tka‚ul b.aksIka lmd ye¯u
Stationary Engine Shut Off

Puls
Generator

Ig/ S itch

TCI-i á%.r® m˙m:h $ b.a' iaúph iïnkaOj we;súg

fuu igyfka olajd we;af;a b.aksIka iaúph iïnkaO

lr tfy;a tka‚u mk.kajd ke;s wjia:djls' tys° igyfka olajd

we;s wdldrhg R2 yryd T1 fíia Odrdj ,eî th muKla ls%hd;aul

fjhs' túg ta yryd T2 iy  T4 g%dkaisiagr fíia w.%hkag ,enqkq
Ok w.%h ke;sj hdfuka tu   g%dkaisiagr wlS%h ù m%d:ñl Odrdj

lvù hhs'  igyfka g%dkaisiagr ls%hd;aulùu iy wlS%hùu ✔ iy

✕ i,l=Kq u.ska olajd ;sfnhs' ta Tiafia fuu g%dkaisiagr wlS%h ù

we;s wdldrh kej;;a fidhd n,uq'

fuys R2m%;sfrdaOlh yrydT1 g%dkaisiagrh ls%hd;aulj
we;s ksid tys tógr® lf,lagr® yryd T2 fíia w.%h iDk
w.%hlaùfuka th wlS%hj mj;shs' fï ksid T4 fíia w.%hg Ok
w.%h iïnkaO fkdùu ksid tho wlS%hj mj;shs' T4 wlS%hùu ksid
R6 iy R5 yryd T5 fíia w.%h iDk w.%hlaj th;a wlS%hj
mj;shs' fuf,i T1 yer b;s˙ g%dkaisiagr ish,a, wlS%hj mej;Su
ksid b.aksIka iaúph iïnkaO lr tka‚u mk.kajd fkdue;s úg

b.aksIka fldhs,fha m%d:ñlh yryd Odrdj .,d fkdhk w;r

tu.ska b.aksIka fldhs,h kslrefka r;aùfuka wdrCIdfjhs' fuu

ls%hdld˙;ajh Stationar Engine Shut Offhkqfjka ye|skafõ' tu
ls%hdld˙;ajh hgf;a ,efnk ;j;a jdis /ila fndIa TCI  tallfha
fuu ls%hdld˙;ajh meye†<s ls¯fï° úia;r úh'

ixlSr®K á%.r® tall

� m%d:ñl Odrdj iïnkaO  ùu

TCI-i á%.r® m˙m:h $tka‚u mk.kajk úg

b.aksIka iïnkaOlr tka‚u l%Ekala lrk úg

b.aksIka m,aia ;rx. we;sfjk wdldrh;a  tu.ska á%.r® m˙m:h

ls%hd;aulj wê fjda,aàh;djh ,nd.ekSug m%d:ñl Odrdj iïnkaOjk

wdldrh;a fuys olajd we;' fuys olajd we;af;a m%d:ñl Odrdj

iïnkaOj fCIa;%h jO_kh jk  wdldrhhs' tkï m,aia fckfr®grfhka

wekf,d.a yevfha ;rx. msgfjk w;r igyfka whqre tys w.%

msysgk úg tkï ;rx.fha iDk fldgfia° Odrdj D3 iy D2
vfhdav yryd .,d f.dia T1 fíia w.%h iDk w.%hla njg
m;alrhs' túg  tu T1 g%dkaisiagrh wlS%h flfrk w;r tys†  R3
yryd T2 ls%hd;aul ùu;a tys tógr lf,lagr iy R4
m%;sfrdaOlh yryd  Ok w.%h ,eî T4 mjr® g%dkaisiagrh ls%hd;aul
ùu;a is≥fjhs' túg tys tógr® lf,lagr yryd m%d:ñl Odrdj .,d

f.dia b.aksIka fldhs,fha fCIa;%h jO_kh fjhs' fuys° T2iy T4
g%dkaisiagr fol ls%hdlrkq ,nkafka vd,skagka hq.,hla f,ig nj

igyk ;=,ska meye†<s lr.; yel' ta yryd  Odrdj ìf|k whqre

;j;a fujeksu igyklska fidhd n,uq' fuu ls%hdj,sh i|yd T5
iïnkaO fkdjk w;r th ;j≥rg;aa wlS%hj  mj;shs'

G

R1

R2 R3 R4

R5
R6

HT

D1

D2 D3

T1

T2

T3

T4

+

✕

✔
✕

✕

�

�

�

�

�

�

-

-

+

+

G

R1

R2 R3 R4

R5

R6

HT

D1

D2 D3

T1

T2

T3

T4

+

✕

✔

✕

-
✔

�

� �

�

�

�

�

��

������������



bf,lafg%dksla b.aksIka moaO;s

ouq;= ;dCI◊l m%ldYk ouq;= ;dCI◊l m%ldYk

m%d:ñl Odrd md,kh

fuhg fmr olajk ,o

á%.r® m˙m:fhau fldgila fuys

fjkalr olajd we;s w;r

m%d:ñl Odrd md,kh is≥jkafka

fuu fldgfiks' fuys m%d:ñl

oÛrh Wrd.kakd iïmQr®K

Odrdju R6 m%;sfrdaOlh yryd
.,dhk w;r tys fofl,jr

fjda,aàh;djh .,k Odrdj

jeäjk úg jeäfjhs' idudkH

whq˙ka Odrdj .,dhk úg fuu

fjda,aàh;djh T3 g%dkaisiagrh
ls%hd;aul ls¯ug m%udKj;a fkdjqk;a tu Odrdj jeäjk úg V
fjda,aáh;djho jeäù T3 ls%hd;aul fjhs' túg T4 g%dkaisiagrfha
fíia w.%hg T2 yryd ,enqkq fíia Odrdfjka hï m%udKhla  wr®;a

ùfuka T4 mjr® g%dkaisiagrh yryd .,d.sh m%d:ñl Odrdj wvqlrkq
,nhs' ta iu.u R6 fomi V fjda,aàh;djho ke;sj f.dia  T3
g%dkaisiagrho kej; wlS%hù T4 mjr® g%dkaisiagrh mQr®K f,i

ls%hd;aul fõ' tkï m%d:ñl Odrdj kej;;a .,dhhs' läka lv

is≥jk fuu ls%hdld˙;ajh hgf;a m%d:ñl Odrdj wkjYH iy

ydkslr f,iska by< hdu is≥ fkdfõ'

� âfj,a wEka.,a md,kh iys; á%.r® tall

âfj,a md,kh iys; á%.r® tallh

fuys olajd we;af;a âfj,a md,kh iys;  TCI tallhls'
wm fuhg fmr wOHhkh l< TCI tallhg fuys m˙m:h fndfyda
fihska iudkj we;s w;r fjkilg we;af;a âfj,a md,kh i|yd

� m%d:ñl Odrdj ì|Su $ mq<sÛ+j we;sùu

TCI-i  á%.r® m˙m:h $ mq<sÛ=j we;sjk wjia:dj

fuys olajd we;af;a b.aksIka mq<sÛ=j we;sfjk

wjia:djhs' m,aia fckfr®gr ;rx.fha Ok fldgi meñKSu;a

iu.u D1 vfhdavh iy T1 fíia tógr® yryd tu Odrdj .uka
ls¯fuka T1 ls%hd;aul fjhs' túg ls%hd;aul jqkq T1 yryd T2 fíia
w.%h iDk w.%hla ùfuka th wlS%h jk w;r tys° T2 fíia Odrdj
wfydais ùfuka T4 g%dkaisiagrho wlS%h fjhs' T4wlS%h ùu;a iu.u

m%d:ñl Odrdjo úikaêù oaù;Sl Odrdj Wm†hs' tkï mq<sÛ=j

we;sfjhs'

� m%d:ñl Odrd md,kh

idudkHfhka tka‚ka fõ.h wvqjk úg âfj,a ld,h

jeäùfuka m%d:ñl Odrdjo jeäjk w;r th T4 g%dkaisiagrhg
wys;lr úh yel' tfukau b.aksIka fldhs,ho r;aúh yelsh' T3
g%dkaisiagrh fhdod we;af;a th wdrCIdjg jk w;r m%d:ñl Odrdj

jeäjk úg th idudkH w.hlska ls%hd;aulj  T4 mjr®

g%dkaisiagrh yryd .,k Odrdj wvq lrkq ,nhs' fuf,i idudkH

w.hlska th ls%hd;aul jkafka thg wjYH iïmQr®K fíia

Odrdfjka iqΩ m%udKhla iemhSfuks'

ixlSr®K á%.r® tall

-

-

+

+

G
~

R1

R2 R3 R4

R5
R6

HT

D1

D2 D3

T1
T2

T3

T4

+

✕
✔

✕

✕

�

�

�

�

�
�

�

�

R4

R5

R6

HT

T2

T3

T4

+

V
�

�

G
R1

R2 R3 R4

R6

D1

D2

D3 T1

T2

T3

T4
D4

R5

C

HTIgnitin +

�

�

�

���������	��



bf,lafg%dksla b.aksIka moaO;s

ouq;= ;dCI◊l m%ldYk ouq;= ;dCI◊l m%ldYk

tlal, D4 vfhdavh" C lemEisgrh iy R1 m%ÿfrdaOlh muKs'

wu;rj tla jQ tu fldgi igyfka fldgq lr olajd we;' oeka

fuys ls%hdld˙;ajh f.k n,uq'

� lemeisgrh wdfrdamkh ùu

fuys olajd we;af;a mk.kajd we;s tka‚ul m,aia

fckfr®gr ;rx.fha Ok fldgfia° m,aia ;rx. Odrdj .,dhdu

iïmQr®Kj lemEisgrh wdfrdamkh jk wdldrhhs' tys° b.aksIka

m,aia Odrdj D1,D4,C iyT1 fíia tógrh yryd iïmQr®Kj T1
g%dkaisiagrho ls%hd;aul jk w;r lemEisgrh igyk whqre

wdfrdamkh fjhs' fuu ld,h ;=, b;s˙ g%dkaisiagr wlS%hj we;s

fyhska m%d:ñl Odrdj .uka fkdlrhs' th is≥jkafka fmr m˙m:fha

wdldrhguh'

 �  lemeisgr wdfrdamkh úir®ckh  ùu

m,aia Odrd iDk fldgfia° ls%hdld˙;ajh

ixlSr®K á%.r® tall

m,aia ;rx.fha Ok fldgfia° ls%hdld˙;ajh

fmr igyfkka olajd we;af;a m,aia fckfr®grfha w.%

udrejQ miq tys iDk fldgfia† m,aia Odrdj .,dhk wdldrhhs' tys†

Odrdj D3,C,R1,D2 yryd igyfka oelafjk whqre úreoaO w;g
.,d hhs' tfy;a Odrdj .,d hkafka fmr wdfrdamKh jqkq C
lemEisgrh úir®ckh ùfuka miqjh' äfj,a ld,h tkï m%d:ñl

Odrdj .,d hkafkao fuu wjia:dfõ°h'

by; úia;rh wkqj âfj,a ld,h tka‚ka fõ.h wkqj

md,kh jk whqre ó<Ûg fidhd n,uq' fuys° âfj,a ld,h ieliSu

hkqfjka woyia lrkafka tka‚ka wvq fõ.fha° äfj,a ld,h

jeäùu je<elaùu;a tka‚ka by< fõ.fha° âfj,a ld,h wvqùu

je<elaùu;ah' fuys m˙m:h ilialr we;af;a tka‚ka wvq fõ.fha†

âfj,a ld,h kshñ; whqre mjÿk f,ig jk neúka by<

fõ.fha° âfj,a ld,h wvqùu is≥úh yelsh' tfy;a fuu m˙m:

ie<eiaug wkqj tka‚ka by< fõ.fha° m,aia fckfr®gr

fjda,aàh;djho by< f.dia lemEisgrh tys° jeämqr wdfrdamKh

jk w;r tys m%ÿM,hla jYfhka by< fõ.fha° lemEisgrh

úir®ckh ùugo jeä ld,hla .kS' ta wkqj tys† T1 g%dkaisiagrh

wlS%hj mj;sk ld,h tkï T2,T4 ls%hd;aulj mj;sk ld,h †.=
ù by< fõ.fha° âfj,a ld,h jeäfjhs' fuys° T1 ls%hd;aul jk
úg m%d:ñl Odrdj fkd.,k nj;a th wlS%h jk úg m%d:ñl Odrdj

.,d hk nj;a fmr m˙m:fhka úia;r jQ ksid th fuys° kej;;a

úia;r fkdflreks' flfia fyda fuu ls%hdld˙;ajh hgf;a fuu

á%.r® tallfha we;=,;aj we;af;a ´mka ¨ma âfj,a md,khla nj

meye†<sh' ta wkqj fndIa á%.r® tallh fuu á%.r® tall j,g jvd

by<ska isà'

� äiaá%ìhqgrh ;=, iújk á%.r® tall

fmr cr®u◊fha ksIamd†; r:j._ ieulu mdfya b.aksIka

á%.r® tallh iú jQfhaa äiaá%ìhqgrfhka msg; fyd|ska ;dmh msg;g

bj;ajk f,igh' tfy;a wfkl=;a fndfyda fudagr® r: iud.ï fuu

Wmdx.h b.aksIka äiaá%ìhqgrh ;=,u iú lrhs' fuu W;aidyhka

;=,ska n,dfmdfrd;a;= jkafka b.aksIka m˙m:hg wh;ajk ú≥,s

lïìj, os. wju lr .ekqug jvd b.aksIka wê fjda,aàh;d

lïìj, os. wju lr .ekquhs' ukao r:hl b.aksIka moaO;shl

we;sjk fodaI i|yd uQ,sl f,i fuu jhr® †. jeäùu fya;=jk

neúks' b.aksIka á%.r® tallh äiaá%ìhqgrh ;=, iúls¯ug fya;=j

fuu jhr® †. wvq lr .ekqug b.aksIka fldhs,ho äiaá%ìhgr
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bf,lafg%dksla b.aksIka moaO;s

ouq;= ;dCI◊l m%ldYk ouq;= ;dCI◊l m%ldYk

b.aksIka fudähq,h

fuu igyfkka olajd we;af;a is,sxvr 8 l tka‚ulg

wh;a b.aksIka äiaá%ìhqgrhls' fuys úfYaIh b.aksIka fldhs,h"

m,aia fckfr®grh" b.aksIka á%.r® tallh hk m%Odk fldgia ish,a,

fuh ;=, ;ks tallhla f,i iúlr ;sîuhs' fuu ksr®udKh hgf;a

iïnkaOjk jhr® m%udKh fld;rï wvqù we;ao h;a b.aksIka

moaO;sh fjkqfjka fuhg iïnkaO jkafka ú≥,sh imhk ;ks

jhrhla jk w;r bkamiq msgfjkafka iamdr®la ma,.a i|yd jQ

yhsfgkaIka jhr® wg muKs'

fuu äiaá%ìhqgrh ;=, we;s

á%.r® tallh b;d l=vdjg ;kd

we;s w;r th igyk my;ska

úYd, lr olajd we;' fuhg

iïnkaOj we;af;a w.% y;rla

jk w;r bka folla m,aia

fckfr®gr ;rx.h we;=,a ls̄ u

i|ydh' b;s˙ w.% fol Odrdj

iemhSu i|ydh' túg m%d:ñl

Odrdj ì£u is≥jkafka b.aksIka fudähq,h kñka y∫kajd we;s fuu

l=vd á%.r® tallh ;=, jk w;r tys† fuh r;aùu je<elaùug

b;d fyd|ska  äiaá%ìhqgr fndähg iúlr ;sfnhs'

fuu ksr®udKh hgf;a b.aksIka fldhs,ho äiaá%ìhqgrh

;=, iújk neúka á%.r® tallho wksjdhH_fhkau th;=, iúl<

hq;=fjhs' tfy;a wo we;eï ksIamdok iud.ï b.aksIka fldhs,h

msg; iúlr ÿìh°;a b;d l=vdjg fuu fudähqf,agrh äiaá%ìhqgrh

;=, iúlr ;sfnhs' b;d ñf,ka wêl fuu fldgi isis,aùu u†lu

ksid ks;r ks;r udrels¯ug is≥jk wjia:d oelsh yel'  tfy;a

fuu igyfka olajd we;s Delco Rem  wdh;kfha ksr®udKh jqkq

fudähQ,hla fodaIh ksid udrels̄ ug is≥jkafka tfyu;a wjia:djlh'

fmd≥fõ .;al, wfu˙lka ksIamdok j, we;s Wiia ;dCIKh

fuf,i tajdfha meje;au †.= lrhs'

fldamamfhau iúlr ;sîuhs' úfYaIfhkau wfu˙lka ;dÌKh

uq,alr.;a ksu_dKj, fïjd ks;r oeŸh yelsh' my; igyfka

tf<i ilial, is,sxvr 8 l tka‚ul b.aksIka äiaá%ìhqgrhla

fldgialr  olajd we;s w;r  jgyd .ekqfï myiqj ;ld tys fldgia

kïlr ;snq wdldrhg tf,iu Wmqgd olajd ;sfnhs

b.aksIka fldhs,h"m,aia fckfr®grh " fudähqf,agrh
hk fldgia tlg iúl, b.aksIka äiaá%ìhqgrhl

ksr®udKh

ixlSr®K á%.r® tall���������
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