
1˙hils

YS% ,xldfõ uq,au fudagr® r: ;dCIK iÛrdj

fudagr®r: kñka 1995 ckjd˙  ui isg  m%ldYhg

m;aùu wdrïN jQ w;r l,dm 20 lska wjika

lrk ,°' fuh Wiia fudagr® r: ;dCIKh i|yd

fjka jQjls'

Wiia fudagr® r: ;dCIKh i|yd fudagr®r:

iÛrdj ksl=;a ùu;a iuÛ mdGl b,a,Su

u; idudkH fudagr® r: ;dCIKh i|ydo

iÛrdjla 1996 udr®;= ui isg m%ldYhg

m;a lrk ,° th kï flrefka ismar:

kñks'

ouq;= ;dCIK m%ldYk wdh;kh ,lay~

.=jka ú≥,sh yd tlaj m%ldYhg m;al,

,lay~ ˙hils jevigyk yd iïnkaOj

˙hils hk iÛrdj m%ldYhg m;a flreks'

th l,dm 50 lg miq k;r lrkq ,enqfõ

fuu fjí wvúh ilia ls¯u i|ydh'

b†˙fha° kej;;a fuu iÛrdj fjk;a

wdfrlska fukau fjk;a kulska kej;;a

wdrïN jkq we;'

fudagr®r: wdor®Y l,dm folla

ismar:  wdor®Y l,dm folla

˙hils wdor®Y l,dm folla

fuu fjí msgqj ilid we;af;a ˙hils udisl iÛrdfõ m<jQ ´,agfkagr

ms<sn|j jQ ,sms fm< weiq˙ks'



2 ˙hils

ir, iy m%;Hdjr®:l ú≥,s

Odrd fjki

ú≥,s Odrdjla m%;Hdjr®:l iy ir, Odrd f,iska

wdldr follg ksmoúh yelsfõ' fï w;˙ka ishΩu

bf,lafg%dksla m˙m: ls%hdlrkafka ir, Odrdfjks'  (Direct
current)  tjf.au fudagr® r:j, ´,agfkagrfha muKla

fkdj kùk fudfg%dksla moaO;sj, *a,hs ù,a fikair jeks

fikair /ilska ksmofjkafka m%;Hdjr®:l (Alternating
current) Odrdjls' fï wkqj b†˙fha† wmg wOHhkhg
we;s fudfg%dksla moaO;s" ́ ,agfkagr m˙m: wd†h wOHhkh

i|yd fuu ir, Odrd iy m%;Hdjr®:l Odrd fjki uq,skau

y∫kd.; hq;=fjhs' hdka;s%l ±kqu muKla we;s ldr®ñlhska

ygo wjfndaO lr.; yels f,ig fuu ,smsh ;=,ska fuu

ú≥,s Odrd fojr®.h b;d ir,j úia;r flfr®'

ú≥,sh hkq .,dhk bf,lafg%dak Odrdjls' c,h

.,dhdug ie,eiaùfuka c, Odrdjla we;sfjk f,igu

bf,lafg%dak .,dhdug ie,eiaùfuka bf,lafg%dak Odrdjla

tkï ú≥,s Odrdjla we;sfõ' fuys° bf,lafg%dak Odrdj

ksmojd .kakd m%Odk wdldr folla jk w;r bka tla

l%uhl°   ridhksl m%;sls%hdj,shla u.ska th bgqfõ' ishΩu

neg˙ ta i|yd ksoiqkah' wfkla m%Odk l%uh fm%arKhhs'

ishΩu úoHq;a fckfr®gr ta i|yd ksoiqka f,i .; yelsh'

■ ir, Odrdj$ Direct current
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wï,h

by; A igyfka olajd we;af;a fudagr® r: neg˙hl
tla welshqñf,agr fldaIhls' thg wï,h mqrjd ke;s w;r

fuu wefkdav iy lef;dav j, tl iudk whq˙ka

bf,lafg%dak ms¯ mj;s' fï ksid fuu bf,lafg%dv w;r lsis≥

fjda,aáh;d mSvkhla ke;' tfy;a B igyk whqre fuh
i,a*shq˙la wï, ødjkfhka msrjQ miq we;sfjk ridhksl

m%;sl%shdfjka wefkdavfhka bf,lafg%dk f.k lef;davfha

mqrjkq ,nhs' fuf,i lef;davfha bf,lafg%dk ix;Dma; jQ

bf,lafg%dak

+-

Odrdj

R

miq m%;sls%hdjo k;rjk w;r bf,lafg%dav w;r fjda,aàh;d

mSvk wka;rhla mj;shs' tkï lef;davh iDk w.%h

f,ig;a wefkdavh Ok w.%h f,ig;a m;aj ;sfnhs'

fuys olajd we;af;a fldaIhl

wefkdavh iy lef;davh ú≥,s

WmlrKhlg iïnkaO l, úg

ta yryd ú≥,sh .uka lrk

wdldrhhs' fuys olajd we;af;a

bf,lafg%d ak Odrdj .,dhk

†idjhs' fuf,i hï ld,hla

Odrdj .,dhk úg fuu

bf,lafg%dak mSvkh wvqù hk

w;r tys° m%;sls%hdj kej;

kej;;a is≥fjñka tu wvqj

mqrjkq ,nhs' fuf,i ridhksl fldgia tla;rd iSudjlg

jeh jQ miq fjda,aàh;djh neihk w;r tys° fgdaÉ

neg˙hla kï bj;,sh hq;=fjhs' tfy;a f,â

welshqñf,agrhl° kï msgia;r Odrdjlska pd– ls¯fuka

tkï Ok w.%hg .,d.sh bf,lafg%daka kej;;a iDk w.%hg

fmdïm ls¯fuka neg˙h kej; kej;;a Ndú;d l, yelsfõ'

m%;Hdjr®:l  Odrdj$ Alternating  current
neg˙fhka fukau úoHq;a cklhlska tkï

fckfr®grhlskao  Odrdj ksmoúh yelsj ;sfí' iEu

cklhlu ls%hdld˙;ajh jkafka ikakdhl lïì oÛrhla

wi, pqïnlhla p,kh lr tys°  fjkia jk pqïnl

fCIa;%hla u.ska ikakdhlfha  we;s ksoyia bf,lafg%dak tla

fl<jrlg mSvkh lr bf,lafg%dak Odrdjla ksmoùuhs'

úoHq;a ckl ms,sn|j b;d iúia;rj b†˙fha° úia;r

flfrk neúka ±kg wms ta ms,sn|j  iqΩ ±kqula muKla

,nd .ksuq'

bf,lafg%dak

ksoyia

a b

ikakdhlhl ksoyia

bf,lafg%dak

úoHq;a cklhl Odrdj

ksmofjk lïìh fuys a iy
b f,i f.k tys ueo fldgi
úYd, lr olajd we;' fuh

ikakdhl f,day lïìhla

neúka th ;=,  ksoyia

bf,lafg%dak úisr mj;S' wms

ksoyia bf,lafg%dak hkqfjka

y∫kajkafka mrudKq p,kfha° lCIh ;=,ska .s,syS ksoyfia

f,dayh ;=,u ie˙irk fuu ;ks bf,lafg%dakhka fõ'

fuf,i bf,lafg%dak mrudKq ;=,ska .s,syS we;;a tajd

f,dayfhka msg;g .,d f.dia ke;s neúka f,dayfha úoHq;a

WodiSk;djhg lsisu fjkila is≥j ke;' ksoyia bf,lafg%dak

f,dayh mqrd tlf,i úisr we;s neúka tys w.% fol w;r

lsis≥ fjda,aàh;djhlao we;sj ke;' fuu ikakdhlh

neg˙hlg iïnkaO l, úg ta ;=,ska bf,lafg%dak Odrdjla

.,d hkafka fuys we;s ksoyia bf,lafg%dak neg˙ Ok w.%fha

wvqj msrùug tla mfilska ,nd fok w;r wfkla miska

iDk w.%h ikakdhlhg bf,lafg%dak we;=,a ls¯fuks'

neg˙hl fjda,aáh;djh we;sfjk whqre

bf,lafg%dak Odrdj

.,dhdu

(A) (B)

by; i|yka jq wdldrhg ishΩu ridhksl ls%hdj,shka

u.ska ksmofjk bf,lafg%dak Odrdjka iDk w.%fha isg Ok

w.%hg tl †.gu .,dhhs' fï ksid th äfrlaÜ lrkaÜ

(Direct Current) f,i ye¢kafõ' isxyf,ka th

ye¢kafjkafka ir, Odrdjla f,isks' fudagr® r: neg˙hla

weiq˙ka wms tu Odrdj ielfik whqre jgyd .ksuq'

fuu ,sms fm< ˙hils iÛrdfõ T,agfkagr ms<sn|j jQ ,sms  ;,ska Wmqgd .kakd ,°'



3˙hils

fuys A igyfkka olajd we;af;a wm fyd¢ka okakd
fckfr®grhla jk nhsisl,a vhskfudajls' th ;=, we;af;a

ikakdhl lïì oÛrhla iy ta wi, N%uKh jk ia:Sr

pqïnlhls' B igyfkka tu ikakdhl lïì fldgila

msg;g f.k tys úoHq;a mSvkhla we;sfjk whqre fmkajd

;sfnhs'  tys° N%uKhjk pqïnlh u.ska bf,lafg%dak tla

milg ;,a¨ lr isrlr ;nd.kS' fuf,i tla mfil

bf,lafg%dak wfkla mig f;rmSu ksid igyk whqre tla

me;a;l bf,lafg%dak wjmd;hl=;a wfkla me;af;a bf,lafg%dak

jeä ùul=;a we;sfõ' fuu mSvk fjkia ùu ksid ±ka a iy
b w.% w;r úoHq;a mSvkhla we;sfõ' tu igyk whqre
msg;ska ikakdhlhlska fuu w.% iïnkaO l, úg ta yryd

fuu bf,lafg%dak .,df.dia mSvkh iu;=,s; lr .ekqug

W;aidy .efka' tys m%;sM,h ikakdhl ueo we;s n,anh

yryd Odrdj .,df.dia th ±,aùuhs'

nhsisl,a

 vhskfudaj

A B

nhsisl,a vhskfudaj iy tys ls%hdld˙;ajh

by; wdldrhg Odrdj ,nd.ekqug pqïnlh

ks;ru p,kh fjñka mej;sh hq;=fõ' úoahq;a cklhl

tka‚u fyda gr®nhskh u.ska flfrkafka tu ldhH_hhs'

fuys° ksmofjk Odrdj neg˙fhka ,nd.;a Odrdjg jvd

yd;amiskau fjkiajk w;r ta flfia±hs fidhd n,uq'

pqïnlhl O%ej folla we;s w;r tajd W;=re (N)
iy ol+Kq (S) O%ej hkqfjka ye¢kafõ' fuys jï igyfka
oÛrh wi,ska pqïnlfha W;=re O%ejh .uka lrk w;r

tys° fCIa;%h u.ska bf,lafg%dak tys tla mfilg ;,a¨ù

we;s kuq;a ol=Kq mi igyk whqre pqïnlfha ol=Kq O%ejh

ikakdhlh wi,ska .uka lrk úg tu bf,lafg%dak wfkla

mig .uka lrk nj  fmkajhs' fuf,i a iy b w.% fol
pqïnl p,kh wkqj Ok iy iDk jYfhka tl†.gu

udrejk w;r tys° ikakdhlh ú≥,s w.%o ks;r Ok iy

iDk jYfhka udrefõ' tkï fuh n,anhla fyda fjk;a ú≥,s

WmlrKhla iú l,fyd;a ta yryd Odrdj fomig .,d hhs'

fuh läkñka is≥jk neúka fuhg iú lrk n,anhla

fjkilska f;drj ±,aúh hq;=h'

cklhl ú≥,sh ksmofjk wdldrh

by; m%ia:dr fjki ;=,ska m%;Hdjr®:l iy ir,

Odrd fjki fyd¢ka meye†<sfõ' fuys° ir, Odrdjl

fjda,aàh;djh ksh; w.hlska mej;=ko m%;Hjr®:l

Odrdjl fjda,aàh;d w.h fjkia ùu muKla fkdj .,k

w;o ks;ru fjkia fõ' fuhg fmr olajk ,o igyko

Wmldrhg f.k fuu m%;Hdjr®:l Odrd fjki we;sfjk

wdldrh jgyd .ksuq'

fuu igyk ;=,ska m%;Hdjr®:l Odrdjl yeis¯u iy

thg fya;= fyd¢ka jgyd.; yelsfjhs' fuys jïmi

cklhl ú≥,sh ksmojk wdldrh fmkajd°ug b†˙m;al,

igyfkau N%uKh jk pqïnlh tlajghla ;=, tkï wxYl

360
0
 la ;=, ksmojk ú≥,s Odrdfõ fjda,aàh;djh wxYl

45
0
 ka 45

0
 g uek wdfoaY ls¯fuka fuu m%ia:dr igyk

ksr®udKhj we;' fuu ñkqï igykg f.k we;af;a tla

w.%hl fjda,aàh;djh 0 f,i f.k tys isg wfkla w.%hg

we;s fjda,aàh;djh uekSfuks'  fuys° pqïnlh ikakdhlhg

iómjk úg ksmofjk fjda,aàh;djho jeäjk neúka B
iy C wjia:dj, Wm¯u fjda,aaàh;djh we;s ù we;' fuys

A isg E olajd a  w.%h iDk jk w;r b w.%h Ok w.%hls'
E isg I olajd pqïnlfha O%ej udreùu ksid a w.%h Ok
w.%hla ù b w.%h iDk ù we;' fuf,i pqïnlh tla jghla
;=, we;sfjk tl Odrd udreùula tla ;rx.hla (Wave)
f,i ye¢kafõ' fuf,i tla ;rx.hla ;=, fojrla ú≥,s

w.% O%ej udreùu ksid fuys w.% Ok fyda iDk f,i kï

ls¯u l< fkdyels neúka tajd fmaia (phase) w.% f,i
ye¢kafõ' ;;amrhla ;=, fuf,i we;sfjk fõõ .Kk  tu

Odrdfõ ixLHd;h (Frequency) f,i ye|skafõ' th ukskq
,nkafka yr®âia (HZ) j,sks' fuu m%;Hdjr®:l Odrdjla
ir, Odrdjla njg yrjk whqre ,nk l<dmfhka úia;r

flfrkq we;'

a w.%h
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4 ˙hils

m%;Hdjr®:l Odrdjla ir,

Odrdjla njg yerùu

by; igyk u.ska fmkajd we;af;a ;ks

vfhdavhla u.ska RcqlrKh lrk whqrehs' iafgma vjqka

g%dkaiaf*daurhla u.ska fuys°  wjYH fjda,aàh;djh f;la

m%;Hjr®:l fjda,aàh;djh wvq lrkq ,efí' oeka by; A
igyk whqre g%dkaiaf*daurfha oaù;Slfhka ,efnkafka wmg

wjYH fjd,aàh;djfhka hq;a m%;Hdjr®:l Odrdjhs' th iDcq

lrKh ls¯ug B igyfka ±lafjk whqre ;ks vfhdavhla
iúlr we;' túg oaù;Slfha vfhdavh iïnkaO w.%h RK

w.%h ù b;s˙ w.%h Ok w.%h jQ úg Odrdj .e,Su k;r

fjhs' vfhdavh iïnkaO w.%h Ok w.%h ù b;s˙ w.%h RK

w.%h jQ úg Odrdj .,d hhs'  fuys° Odrdj tla w;lg

muKla .,k neúkao" Ok iy RK w.% fjkalr ;eìh

yels neúkao th ir< Odrdjls' tfy;a läka lv leãu

ksid tys iquq≥ njla fkdue;s kuq;a  C igyk whqre
lemEisgrhla fh°fuka th fndfyda ≥rg iqug lr.; yel'

igyk my;ska olajd we;s whqre fuys° msg;g ,efnkafka

Odrd ;rx.hlska wvla muKla neúkaa th wr®O ;rx.

RcqlrKh (Half wave Rectification) kñka ye¢kafjhs'

➧
wO_ ;rx. iDcqlrKh is≥jk whqre

ú≥,sh wmg m%Odk jYfhka ir, Odrd iy

m%;Hdjr®:l Odrd hkqfjka fldgia follg jr®. l< yels

fjhs' fuhska wm ksjfia m%fhdackhg .kafka m%;Hdjr®:

Odrdjhs' (Alternating current) wm idudkHfhka A.C
lrkaÜ kïka th y∫kajkafkuq' tys w.% ks;ru udreùu

ksid wm ksjfia Ndú;d lrk fuu Odrdj ;;amrhg 50

jdrhlska fomig .,dhdu is≥fjhs' wms th tys ixLHd;h

(Frequency) kñka y∫kajkafkuq' 13 l,dmfhka fuu
m%;Hdjr®:l Odrdjla ksmofjk wdldrh úia;r flreKs'

ir, Odrdjla hkq tlu w;g .,dhk Odrdjla

jk w;r thg fyd|u ksoiqk wm neg˙ u.ska ,nd.kakd

ú≥,s Odrdjhs' fudagr® r:j,o Ndú;d jkafka tu ir,

Odrdjhs' ú≥,s nqnqΩ ±,aùu wd† we;eï ldhH_hka muKla

fuu Odrd foflkau tl f,i lr.; yels jqj;a

m%;Hjr®:l Odrdjlska ls%hdlrjk fndfyda WmlrK ir,

Odrdfjka ls%hdlrúh fkdyel' tfukau ir, Odrdjkaf.ka

.kakd we;eï ldhH_hka m%;Hdjr®:l Odrdjkaf.ka lrjd.;

fkdyel' ksoiqkla f,i áhqí ,hsÜ ±,aùu" g%dkaiaf*daur

ls%hdlrùu jeks ldhH_hka lr.; yelafla m%;Hdjr®:l

Odrdjlska mu◊' neg˙ wdfrdamkh iy ishΩu jr®.j,

bf,lafg%dksla m˙m: ls%hdlrùu l< yelafla ir,

Odrdjlska mu◊'

ishΩu bf,lafg%dksla Wmdx. ir, Odrdjlska

ls%hdlrk nj by; i|yka jqj;a TV iy leiÜ hka;% wm
ls%hd lrjkafka ksjfia we;s m%;Hdjr®:l Odrdfjka njg

fuys° Tng isf;kq we;' th i;Hhla jqj;a we;a;jYfhkau

is≥ jkafka ksjfia we;s m%;Hdjr®:l Odrdj tu hka;% ;=,°

ir, Odrdjla njg m˙jr®;kh lr .ekquhs' fuu ls%hdj,sh

wm y∫kajkafka Odrd iDcqlrKh (Current rectifica-
tion) kñks' fuh vfhdaâ fhdod mQr®K ;rx. iy wO_ ;rx.

iDcqlrKh (Full wave & half wave rectification)
hkqfjka l%u follg is≥fjhs' fudagr® ldr®ñlhska yeáhg

fuu l%u folu wm fyd¢ka wjfndaO lr.; hq;=fjhs' ukao

´,agfkagr j, fuu m˙m: fhdod .efkk neúks'

by; ls%hdj,sh wm

ksr®udKd;aul f,i wOHhkh

ls¯u i|yd neg˙ lE,s 6

lska tkï fjda,aÜ 9 lska

ls%hdlrk leiÜ hka;%hla

i|yd .Dyia: ú≥,sfhka

ls%hdlrùug  iq≥iq iDcqlrK

m˙m:hla ksr®udKh lruq'

fuys° uq,skau ksjfia we;s

fjda,aÜ 230 l fjda,aàh;djh fjda,aÜ 9 la olajd wvq lr.;

hq;=fjhs' ta i|yd fuys olajd we;s wdldrfha iafgma vjqka

g%dkaiaf*daurhla fhdod .; hq;=fjhs' b.aksIka moaO;s

wOHhkfha° fuu g%dkaiaf*daur .ek úia;r jqkq neúka

tajdfha ls%hdld˙;ajh fuys° kej;;a úia;r fkdflfr®'

flfia fyda fuu g%dkaiaf*daurh u.ska  ksjfia we;s

fjda,aàh;djh fjda,aÜ 9 la olajd wvq lr .;a;o thg

iDcqju fuu leiÜ frfldavrh ls%hdlrùug yelshdjla

ke;' ukao tys fjda,aàh;djh kshñ; w.hg wvq jqjo th

;ju;a m%;Hdjr®:l Odrdjla neúks' vfhdavhla tlla fyda

folla tfia;a ke;akï 4 la fhdod wmg tu Odrdj ir,

Odrdjla njg m;alr.; yelsh' uq,skau fuys b;d ir,u

l%uh jQ wO_ ;rx. iDcqlrK m˙m:h wjfndaO lr .ksuq'

wO_ ;rx. iDcq lrKh

Half wave rectification
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5˙hils

by; igyfka fmkajd we;af;a m%;Hdjr®;l

Odrdjl iïmQK_ ;rx.hu iDcqlrKh lr we;s whqrehs'

fï i|yd vfhdaâ 4 la Ndú;d ls¯ug is≥j we;s w;r tu.ska

iïmQK_ ;rx.hu iDcqlrKh jk nj my;ska we;s  j.=j

fmkajhs' fuu.ska Odrdfõ wmf;a hdula is≥ fkdfjhs'

lemeisgrhla fkdue;sj jqjo Odrdj fndfyda ≥rg neg˙

Odrdjla fukau iqugj we;s w;r lemEisgrhla fh°fuka

th iïmQK_fhkau ms˙is≥ Odrdjla njg m;a l, yel'

fuf,i iïmQr®K ;rx.hu iDcqlrKh lr.; yels neúka

wo jeä jYfhkau Ndú;d jkafkao fuu vfhdaâ y;rla

iys; m˙m:hhs' fuys° iïmQK_ ;rx.hu iDcqlrKh jk

whqre  oek .ekqug by;  vfhdaâ iïnkaOh jvd;a

meye†,s wdldrhg we| .ksuq'

by; A igyfka vfhdaâ 4 iïnkaOj we;s wdldrh
jvd;a meye†,s wkaoñka fjk;a whqrlska olajd we;' B
igyfka olajd we;af;a x w.%h Ok w.%h jk úg;a y w.%h
iDk w.%h jk úg;a Odrdj Ok iy iDk w.% fol fj;

vfhdaâ yryd .,d hk whqrehs' b;s˙ wO_ ;rx.fha° tkï

x w.%h iDk jk úg iy y w.%h Ok jk úg Odrdj k;r
fkdù .,d hdug vfhdaâ iïnJOj we;s ieá C igyk

fuu m˙m: ie,iqfï° wmg g%dkaiaf*daurfhka

,efnk iïmQr®K Odrdju m%fhdackhg .ekSug fkdyels

w;r tys° ,efnk ir, Odrdjo t;rï iqug fkdfjhs'

fuu iïmQr®K Odrdju iDcqlrKh lr.; fyd;a th jvd;a

iqug jk w;r my; ±lafjkafka ta i|yd fhdod .; yels

m˙m:hls'

lemEisgrh fkdue;sj

0

+

_ lemEisgrh fkdue;sj

0

+

_

fmkajhs' fuys° uqΩ ;rx.hu iDcqlrKh ù tl w;g

Odrdj .,d hk fyhska fuh mQK_ ;rx. iDcqlrKh (Full
Wave Rectification) kñka ye¢kafõ

 ■  vfhdaâ folla iys; mQr®K ;rx. iDcqlrKh

vfhdaâ folla wdOdrfhka mQK_ ;rx. f,i" tkï

iïmQr®K m%;Hdjr®;l Odrdju ir, Odrdjla njg m;a l,

yels l%uhla by; olajd we;' fuys° g%dkaiaf*daur oaù;slh

by; igyk whqre uOH w.%hla iys;j T;d ;sìh hq;=

w;r tu uOH w.%fha Z (Z) isg fofl<jr tla w.%hlg
(ZX fyda   ZY) we;s fjda,aàh;djh wmg ir, Odrdjla f,i
,nd .; hq;=  Odrdfõ fjda,aàh;djh úh hq;=h' tkï wmg

wjYH fjda,aÜ 9 l ir, Odrdjla kï uOH w.%fha isg ZX
iy ZY fjda,aàh;djhka fjda,aÜ 9 ne.ska úh hq;=h' túg

xy fjda,aàh;djh fjda,aÜ 18 ls' bkamiq x iy y w.% folg
by; igyk whqre vfhdaâ folla fhdod.ekqfuka mQr®K

;rx. iDcqlrKhla ,nd.; yel'

by; igyfka ±lafjk whqre ZX Odrdj ;ks

vfhdavhlska iDcqlrKh ùfï°  ol=Kq miska olajd we;s

wdldrfha wO_ ;rx. f,i iDcqlrKh jqkq Odrdjla msg;g

,efí' tf,iu ZY Odrdjo iDcqlrKh ù ol=Kq miska olajd

we;s whqre msg;g meñfKhs' fuu tla Odrdjla Wm¯u w.h

.kakd úg wfk;a m%;Hdjr®:l Odrdj tys wjuh ,nd .ekSu

ksid we;sfjk fjki fuu iDcqlrKh jqkq Odrd fol

ikaikaokh ls¯fuka n,d.; yel' tu fjki ksidu fuu

Odrdjka fol tlg tlal< úg igyk my;ska olajd we;s

mQr®K ;rx. f,i iDcq lrKh jqkq Odrdjla ,nd.;

yelsfjhs'

mQr®K ;rx. iDcqlrKh is≥jk whqre

(A)
(B)

(C)

✺✺✺✺

mQr®K ;rx. iDcqlrKh jvd;a ir, f,iska

vfhdav folla u.ska flfrk mQ“ ;rx. iDcqlrKh

vfhdav folla u.ska flfrk mQ“ ;rx. iDcqlrKh

is≥jk whqre
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6 ˙hils

fudagr® r:hl tka‚u mk.kajd we;s úg fukau

kj;d we;s úgo ú≥,s m˙m: ls%hdlrùug ú≥,sh wjYH

fjhs' ta wkqj tka‚u u.ska ls%hdlrjk cklhla u.ska

muKla fudagr® r:hl ú≥,s moaO;sh ls%hdlrùu wmyiq

w;r r:h k;r lr we;s úg wjYH iemhqu ,nd .ekqug

kej; wdfrdamkh l, yels neg˙hla Ndú;d fjhs' tfukau

Ndú;fha† neihk neg˙h kej; wdfrdamkh ls¯ugo

l%uhla ;sìh hq;=h' fudagr® r: tka‚ug vhskfudaj iy

´,agfkagrh tla jQfha tu wvqmdvqj msrùugh'

fudagr® r: vhskfudaj fyda ´,agfkagrh u.ska

is≥jQfha tka‚u mk.kajd we;s úg r:fha ú≥,s m˙m: i|yd

wjYH  Odrdj imhk w;ru neg˙ho wdfrdamkh ls¯uhs'

fuys°  fuu cklhlg r:hg wjYH iïmQr®K Odrdj

iemhSu wmyiq wjia:do we;sfjk w;r tjka wjia:d j,°

th msrùug r:fha neg˙ho odhl fjhs'

fudagr® r:hl hï moaO;shlg kùlrKhla tla

jkafka tys uq,a moaO;sfha hï wvqmdvqjla we;akï mu◊'

fuf,iu uq,ska fudagr® r:j, fhdod .ekqkq vhskfudajo

kùlrKhlg ,laj ́ ,agfkagrh njg m;aj ;sfnhs' kQ;k

fudagr® ldr®ñlfhl= ú≥,s iy hdka;% f,i fldgia follg

fn†h fkdyels neúka fuu ´,agfkagr ms<sn|j fyd|

±kqula Tyq i;=úh hq;= fjhs' tu oekqu ,nd .ekqfï myiqu

u. vhskfudafõ  .eíj  ;snQ fodaI y∫kd f.k tajdg ms<shï

fh¥ wdldrh y∫kd .ekquhs'

by; A igyfkka olajd we;af;a ´,agfkagrhg
fmr  fudagr® r:j, úoahq;a cklh f,i fhdod .;a

vhskfudajls'  B igyfkka olajd we;af;a th r:fha

tka‚fuka lerlùu is≥l, wdldrhhs' fmr fuu vhskfudafjka

,enqkq Odrdj fudagr® r:hlg m%udKj;a jqj;a miq ld,fha°

th u.ska neg˙ wdfrdamkh idr®:lj is≥ fkdjqks' fï ksid

neg˙h neihdu u;u uy u. k;r jk r: ixLHdj jeä

jQ w;r ta i|yd ms<shï fh°u yels blaukska l< hq;=úh'

thg fh≥kq w;s idr®:l ms<shu jk wo fudagr® r:j,

fhdod .kakd ́ ,agfkagrh  wOHhkhg fmr vhskfudafjka

u;=jQ fuu fodaI ms<sn|j ±kqj;aj isáuq'

wdrïNfha idr®:l fiajdjla iemhq vhskfudajg miq

ld,fha° fudagr® r:j, ú≥,s moaO;shg wjYH ú≥,sh

iemhSu wmyiqùug fya;= folla uq,a úh' ñka tla fya;=jla

jkafka jdhqiólrK" fr®äfhagr® *Eka fudagr jeks jeä

Odrdjka ,nd .kakd ú≥,s moaO;s fudagr® r:j,g nyq, f,i

tlaùuhs' fojk fya;=j jdyk ;onoh jeäùu ksid fudagr®

r: wvq fõ.fhka .uka lrk iy kj;d  isák ld,h by<

hduhs' fuf,i whsâ, fõ.fha mj;sk ld,h jeäùfuka

vhskfuda N%uK fõ.h wvqù neg˙ wdfrdamkho wvq úh'

vhskfudajl jhskaäu fjkia ls¯u iy tys m%udKh

úYd, ls¯u ;=,ska bka ksmofjk  Odrdj jeä ls¯u

ksIamdolhska yg wmyiqjla fkdùh' tfy;a fuys° is≥úh

hq;=j ;snqfka tu Odrdj jeä ls¯u fkdj tu jeä Odrdj

wvq tka‚ka fõ.fha° ,nd .ekquh' tfy;a vhskfudajl th

myiqfjka bgqlr.; fkdyels jQjla úh'

fmr igyfka vhskfudaj tka‚fuka lrljk wdldrh

olajd we;s w;r fuys iqΩ fjkia lula lr fuu fodaIhg

ms<shï fiúh fkdyelsoehs fuys° Tng isf;kq we;' tkï

fuys vhskfuda mq<sfha úYalïnh wvq lr fyda l%Ekala mq<sfha

úYalïnh jeälr tfia;a ke;akï fï folu is≥lr wmg

tka‚ka whsâ, fõ.fha°u  b;d by< fõ.hla vhskfudajg

,nd†h yelsh' tfy;a tjeks W;aidyhlg ksIamdolhska

fm<ö ke;af;a túg tka‚ka by< fõ.fha° vhskfuda

fõ.h b;d by< f.dia tys° we;sfjk flakaø m%id¯ n,h

ksid wdfïprfha lïì .e,ù hd yels neúks'

fuys olajd we;af;a

vhskfudaj fjkqjg meñ◊

úl,am  ms<shu f,i ±laúh

yel s  ´, agfk agrhl

ksr®udKhhs' vhskfudajl

fukau fuh u.skao msg;g

,ndfokafka ir, Odrdjls'

vhskfudajl nfrka wvla

muK jk fuu ́ ,agfkagrh

u.ska vhskfudajlska ,nd.;a Odrdj fuka lsysm .=Khlska

jQ Odrdjla ,nd.; yelsfjhs' ta ish,a,gu jvd fuys we;s

jákdlu kï tu Wm¯u Odrdj tka‚fï whsâ, fõ.fha†u

,nd.; yels ùuhs'

fuu ´,agfkagrhl Wm¯u Odrdj wvq tka‚ka

fõ.hl° ,nd.; yels ùug fya;= jQ lreKq lsysmhlau

we;' bkaa tla lreKla fuu igyk ;=,skau ±l.; yels

fjhs' tkï fmr igyfka we;s vhskfudaj yd ii|k úg

tys wdfïprh fjkqjg fuys lerflk frdagrfha lïìh

T;d we;af;a kQ,a frdaohl fuka lerflk w;guh' fï ksid

th flakaø m%id¯ n,hlg ,la jkafka b;du;au wvqfjkah'

;jo th jgd fyd| f,day fldmqjla we;s fyhska lïì

.e,ùu fldfy;au is≥ fkdfjhs' fï ksidu fuys mq,sfha

úYalïnh b;d wvqlr we;s fyhska th wvq fõ.fha° Wm¯u

Odrdj ,nd°ug jvd;a fya;= fjhs' thg wu;rj tu Odrdj

,ndfok fõ.h wvq ùug m%Odk jYfhka uq,a jQ fya;=jla

we;s w;r ta ms<sn|jo wjfndaOhla ,nd .ksuq'

´,agfkagrfha ìysùu

vhskfudajl ksr®udKh iy tka‚u u.ska th lrljk

wdldrh

vhskfudajl ksr®udK

RS-16
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✺✺✺✺

fuys olajd we;af;a idudkH vhskfudajl Odrdj

Wm†k wdldrhhs' igyfka olajd we;s wdldrhg tys

wdfïprfha  tla oÛrhl Odrdj bm°u is≥ jkafka tys tla

jghlg fojrla mu◊' ol=Kq mi igyfkka th olajd

we;' ukao fuys fhdod we;af;a pqïnl øej folla muKla

neúks' fuys by< iy my< ysiaj we;s neúka thg;a

wu;r øej folla fh†h yels w;r túg fuu Odrdj

Wm†k jdr .Kk fo.=Khla lr.; yelsfjhs' my;

igyfka th olajd we;'

W W

o
Odrdj

360 0

o

-

➜

fuhg fmr igyfka olajk ,o øej folla iys;

vhskfudajg øej 4 la fhdod fuys olajd we;' túg tys tla

oÛrhl tla jghla ;=, isú jrla tkï fmr fuka

fo.=Khla Odrdj ksmofjk w;r th ol=Kq mi j.=fjka

olajd ;sfnhs' fuf,i ilia l, øej 4 l vhskfuda

ie,iqula fmr msgqfõ uq,a igyfkka olajd we;' fï

wdldrhg vhskfudajl wvq fõ.fha° Wm†k Odrdj *S,aâ

fldhs,a .Kk jeälr .ekqfuka by< kkajd.; yels jqjo

tu m%udKho kùlrKh jQ fudagr® r: i|yd m%udKj;a

fkdùh' ta i|yd tlu úl,amh ;j ≥rg;a øej .Kk jeä

ls¯u jqjo th fuhg jvd jeä ls¯u fldfy;au l<

fkdyels úh' fuhg tla fya;=jla by; igyk whqre O%ej

.Kk jeä ls¯fï° wdfïpr jhskaäuo y˙ wvlska

,xls¯ug is≥ùfuka wdfïprh t;Su wmyiq ùuhs' fojekak

tys† ;j ≥rg;a  n%Ia .Kk jeäl, hq;= ùuhs'

O%ej foll vhskfudajl tla jghl° Wm†k Odrdj

øej y;rl  vhskfudajl tlajghl° Wm†k Odrdj

fmda,a IQ

*S,aâ

w.%h (DF)

*S,aâ fldhs,a

fuys olajd we;af;a fudagr® r: vhskfudajla jk w;r

uq,skau ta i|yd fhdod .ekqfka *S,aâ fldhs,a tkï fCIa;%

oÛr folls' tys° ú≥,sh ksmojqkq wdldrh my; oelafõ'

n%Ia

(A) (B) fuu  A  igyfkka
ø%ej folla iys;

vhskfudajl n%Ia folla

we;=,;ajk whqreo  tu

B igyfka O%ej 4 la
iys; vhskfudajl n%Ia

y;rla we;=,;ajk

whqreo olajd ;sfnhs'

fï wkqj fuhg øej 6
 vhskfudajl n%Ia fhfok

wdldrh

(A) (B)

pqïnl fm%arKh u.ska ú≥,sh ksmoùu is≥ jkafka

ikakdhl oÛrhla u.ska pqïnl n, fr®Ld f√okh

ls¯fuka nj wms oksuq' th by; A igyk whqre pqïnl
fCIa;%h ksi,j ;nd oÛrh p,kh ls¯fuka fukau B
igyk whqre oÛrh ksi,j ;nd pqïnl fCIa;% p,kh

ls¯fukao l<yel' fuhska fuf;la wm wOHhkh l,

fudagr® r: vhskfudaj i|yd lrkq ,enqfõ A igyk whqre
fCIa;%h ksi,j ;nd oÛrh p,kh ls¯uhs' tfy;a wo

Ndú;djk ́ ,agfkagrfha is≥ jkafka by; B igyk whqre
Odrdj Wm†k oÛrh ksi,j ;nd fCIa;%h f,i úoHq;a

pqïnlhla lerlùuhs'

 fma%rKh u.ska ú≥,sh ksmoúh yels wdldr

fuys olajd we;af;a

fudagr® r: ksIamdolhska úiska

wvq tka‚ka fõ.fha°u  Wm¯u

Odrdj ,nd .ekSug vhskfudaj

kùlrKh l, wdldrhhs' fuys

wdfïprh fjkqjg Odrdj

ksmofjk fm%arK oÛrh ksi,j

;nd we;s w;r th ;S% fmaia

 ´,agfkagrhl

iafÜgrh iy frdagrh

jhskaäulska hq;= jQjls' fuh ksi,j mj;sk neúka th

iafÜgrh (Stator) kñka ye¢ka jqks' ksmofjk fjda,aàh;djh
md,k lr .ekqug yels f,i fCIa;%h úoahq;a pqïnlhla

iys;j ksmojqkq w;r th frdagrh (Rotor) kñka

ye¢kajqks' vhskfudajg fh†h yels jQfha O%ej 4 la kuq;a

fuhg O%ej 12  la wh;a ùfuka Wm¯u Odrdj tka‚ka whsâ,

fõ.fha†u ,nd.; yelsúh' fï wkqj  ´,agfkagrh hkq

vhskfudaju lkmsg fmr,Sula nj fyd|ska meye†<s fjhs'

tfy;a tys° .egΩ /ila u;=jq w;r tu .egΩ iy tajdg

fh≥kq ms<shïo  ,nk l,dmfhka úia;r flfrkq we;'

la we;=,;a l,fyd;a ;j;a n%Ia hq.,hla tla ls¯u b;d

wmyiqjk whqre fmkS hhs' fuu fya;=j;a fmr úia;r l,

whqre wdfïpr jhskaäu ;j ≥rg;a ,xls˙ug fkdyels ùu;a

jeks lrekq ksid vhskfudaj kùk r: j,g fldfy;au iq≥iq

fkdùh' fï wkqj fuu .egΩj ch .ekSug ;snQ tlu

ms<shu my; olajd ;sfí'

iafÜgrh

frdagrh

O%ej folla iys;  vhskfudaj iy tys *S,aâ oÛrh

RS-16

�

N

S

�

N S

360 0

Odrdj

W o

➜
�



8 ˙hils

fuu ,sms fm< ˙hils iÛrdfõ T,agfkagr ms<sn|j jQ ,sms  ;=,ska Wmqgd .kakd ,°'

´,agfkagrfha ksr®udKh

wo fudagr® r:j, tlsfklg fjkia jq ´,agfkagr

jr®. /ilau Ndú;d jk w;r fï ish,a, ms<sn|j jQ wx.

iïmQr®K oekqula ,nd.; yelafla fuys ksr®udKh ms<sn|j

oekqj;a ùfuks' fï hgf;a ́ ,agfkagrh y∫kajd °ug uQ,sl

jQ lreKq .shjr l,dmfhka úia;r jQ w;r wo tys

ksr®udKh ms<sn|j ;j ≥rg;a oekqj;a fjuq'

N S

N

S

N S

N

S

 fmaia .Kk jeäl<

yels whqre

pqïnl O%ej

fm%arK oÛr

 ´,agfkagrhl iafÜgrh iy frdagrh

iafÜgrh
frdagrh

´,agfkagrh ìysùug uQ,sl f,i fya;= jQfha

tjlg fhdod .;a vhskfudaj u.ska tys Wm¯u Odrdj wvq

tka‚ka fõ.fha° ,nd°ug fkdyels ùu ksid we;sjQ fodaI

lsysmhlss' wvq fõ.hlska Wm¯u Odrdj ,nd .ekqug kï l,

hq;= tlu ms<shu jQfha pqïnl O%ej .Kk jeä ls¯u kuq;a

vhskfudajl ta i|yd Wm¯u jYfhka ,nd.; yels jQfha

O%ej  y;rla mu◊' tfy;a vhskfudajl is≥jk fCIa;%h

ksi,j ;nd oÛrh tkï wdfïprh lerlùfï l%uh

fjkqjg oÛrh ksi,j ;nd fCIa;%h p,kh ls¯fï l%uh

u.ska O%ej 12 la muK ,nd°ug yelsjQ whqre by;

igyfkka  kej;;a jgyd.; yelsh' fï fya;=fjka tka‚fï

whsâ, fõ.fha°u ´,agfkagrfha Wm¯u Odrdj ,nd

.ekSug yelsúh' oeka wms fuu iafÜgrh iy frdagrfha

ksr®udKh wjfndaO lr .ksuq'

■ iafÜgrh (Stator)

fuu A igyfkka olajd we;af;a ´,agfkagr

iafÜgrhhs' tys ksr®udKh jgyd .ekqug ol=Kq mi B
igyfkka olajd we;af;a .shjr l,dmfhka wm wOHhkh

l, ´,agfkagr wdor®Y ksr®udKhhs' tkï tys we;af;a

N%ukh jk ia:Sr pqïnl lsysmhla jgd jQ fm%arK oÛrhls'

±ka fuu oÛrfha Odrdjla ksmoùu is≥fjhs' tfy;a fuu

pqïnl frdagrh jgd ;j;a oÛr ;ekam;a ls¯ug bv we;s

w;r tfia l, fyd;a tu oÛr j,skao fjka fjka jYfhka

jQ Odrdjka ,nd.; yelsfjhs' ta ;=,ska wmg l=vd

´,agfkagrhlska jeä Odrdjla ,nd .ekSugo yelsfjhs' wms

ta i|yd fuu oÛrh ;j ≥rg;a kùlrKh lr n,uq'

fuys olajd we;af;a fuhg

fmr igyku jqj;a  tys

pqïnl frdagrh jgd oÛr

y;rla ;ekam;alr ;sfnhs' ta

wkqj fuu oÛZr y;fr®u

tlsfklg fjka fjka jYfhka

jQ Odrdjka y;rla ksmofjhs'

;jo tajd m%;Hdjr®:l Odrdjka

neúka tu w.% Ok fyda iDk

jYfhka ±laúh fkdyels w;r

wms tajd fmaia (Phase) w.%
f,iska y∫ka jkafkuq' 13 jk l,dmfhka fuu m%;Hdjr®:l

Odrdjka ms<sn|j úia;r flre◊'

by; wdldrhg m%;Hdjr®:l cklhlska Odrdjka

lsysmhlau ,nd.; yels kuq;a iïu; l%uh yeáhg ,nd

.kafka Odrd ;=kls' tfy;a fudagr® r: ´,agfkagr j,

fuf,i  oÛr fol fyda y;r jYfhka fh¥ wjia:do

l,d;=rlska ±l .; yelsh' fuys° jeä jYfhka fhdod

.kakd iemhqï Odrd ;=kla iys; jhskaäula ñka b†˙hg

ksoiqkg wr .ksuq'

N S

fuys A igyfkka olajd we;af;a iïu; wdldrhg
cklhlg fm%arK oÛr ;=kla fhdod we;s whqrehs' B
igyfka tu iemhqï ;=k fjka lr olajd we;' fïjdfha

ksmofjkafka C igyk whqre m%;Hdjr®:l Odrdjka ;=kla

nj wms oksuq' fï wkqj fuu ́ ,agfkagr ie,iqfuka ú≥,s

iemhqï w.% 6 la msg;g tk w;r  tajd tlg tla lr ;ks

iemhqula f,i ilia lr .ekSu my; ±lafjk whqre

bgqlr.; yelsh'

N

R

S

T

N

R S

T

fuys olajd we;af;a fmr igyfka jQ iemhqï ;=k

tlg tla lr we;s tla wdldrhls' fuys w.% ;=kla tlalr

we;s w;r th oÛZr foll uOH msysàu neúka th úoHq;a

(A) (B)

(A) (B) (C)

(A) (B)

;S% fmaia iafÜgrhl ksr®udKh

fv,agd jhskaäu iliajk whqre

 ´,agfkagr iafÜgrhl ksr®udKh

Odrdj

ld,h
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jYfhka W∞iSk jQ msysàuls' tu ksid th kshqg%,a

(Neutral) w.%h f,iska ye¢kafõ' th N wl=̇ ka ixfla;j;a

lr we;af;a tneúks' fuys b;s˙ w.% ;=k iïu; wdldrhg

R, S, T hkqfhka fyda U,V,W f,i olajd ;sìh yel' fuu
jhskaäu ixfla;hla f,iska olajk whqre fmr Ñ;%fhaa B
igyfkka olajd we;' fuu oÛr msysàu ;rejl yevhla

.kakd neúka th iagdr® (Star) jhskaäka hkqfjka y∫ka jkq
,efí' ;jo fuu.ska fmaia Odrd ;=kla ,efnk neúka tu

iemhqu y∫kajkafka ;S% fmaia (3 Phase) Odrdjla f,isks'
fuh fv,agd hkqfjka ;j;a wdldrhlgo ilia flfrk

kuq;a fudagr® r: ´,agfkagr j, th fhdod .kafka

b;du;au l,d;=rlska neúka tu l%uh fuys° úia;r

fkdflfr®'

by; wdldrhg wvq fõ.fha°u jeä Odrdjla

ksmoúh yels f,i ́ ,agfkagrh ksr®udKh l, yels jqjo

th fudagr® r:hla i|yd fï wdldrhgu fhdod .;

fkdyel' ukao fudagr® r:hl neg˙ wdfrdamkh i|yd

wjYHjkafka ir, Odrdjla kuq;a fuu ́ ,agfkagrh u.ska

ksmofjkafka m%;Hdjr®:l Odrdjla neúks' tfia kï fuu

´,agfkagrh fudagr® r:hlg fh°ug m<uq tys ksmofjk

m%;Hdjr®:l Odrdj (A.C.Current) ir, Odrdjla

(D.C.Current) njg yerùu l< hq;=h' wm 15 jk
l,dmfhka wOHhkh l, vfhdaâ fhdod .;a frlaá*hr®

m˙m:hla fï i|yd myiqfjka fhdod .; yelsh' ó<Ûg

fjkia jk tka‚ka fõ.h hgf;a fuys fjda,aàh;djh

md,kh ls¯ugo l%uhla fhoúh hq;=h' uq,skau fuu

m%;Hdjr®:l ;S% fmaia Odrdj ir, Odrdjla m;a lr .kakd

wdldrh wOHhkh lr isáuq'

´,agfkagrhl iafÜgr®

jhskaäfï ksmofjk ;S% fmaia

Odrdj ir, Odrdjla njg m;a

lr.; yels wdldrh fuu

igyfka olajd ;sfí' fuh *q,a

fõõ (Full wave) wdldrhg
bgqlr .ekqug fuu tla fmaia

w.%hlg vfhdaâ folla ne.ska

fh†h hq;=fjhs' fuys° tla

fmaia w.%hla ksoiqkg .;

fyd;a th Ok w.%hla jk úg

Odrdj ol=Kq mi vfhdavh yryd ́ ,agfkagr Ok w.%hg;a

iDk w.%hlaa jk úg jïmi vfhdavh yryd ´,agfkagr

iDk w.%hg;a iïnkaO fõ' ta wkqj fuu ;S% fmaia Odrdj

ir, Odrdjla njg yerùu i|yd igyk whqre  vfhdaâ

6 l m˙m:hla wjYH fjhs'

by; wdldrhg ´,agfkagrhlska ksmojd .kakd

ir, Odrdj r:fha neg˙ wdfrdamkhg;a" ú≥,s moaO;sh

ls%hdlrùug;a fhdod .ekSu ó<Ûg l, hq;=fjhs' ;jo wvq

jeä jk tka‚ka fõ.hka hgf;a fuys fjda,aàh;djh my<

neiSu fyda by< hdu is≥ fkdù ksh; w.hlska mej;Suo

fuys° is≥úh hq;=fjhs' fuu wjYH;d bgqlr.;a whqre

ó<Û l,dmfhka úia;r flfrkq we;' ✺✺✺✺

;S% fmaia Odrdjla iDcqlrKh

l< hq;= whqre

+-
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+-

F

´,agfkagr jr®. /ila ìysj we;s w;r ta ish,a,

tljr wOHhkhg we;s myiqu u. ksr®udKd;aul f,i th

wOHhkh ls¯uhs' ta wkqj fuys ±lajqkq ´,agfkagr

fldgiao wmg wjYH wdldrhg iúlr tys wvq mdvq

fidhñka idr®:l lr .ekqug W;aidy .ksuq' tu.ska

myiqfjkau Ndõ;fha we;s ́ ,agfkagr j,g ióm úh yel'

fuys olajd we;af;a ´,agfkagrh r:fha ú≥,s

moaO;shg;a iïnkaO ls¯ug .;a W;aidyhls' fuh fldf;la

≥rg idr®:loehs wjfndaO lr .ekqug W;aidy .ksuq'

igyk whqre b.aksIka iaúph iïnkaO l, miq md,khlska

f;drj Odrdj frdagrhg ,efnk w;r tu.ska m%n,  pqïnl

fCIa;%hla we;sfõ' fï wkqj tka‚u u.ska frdagrh

lerlSfï° iafÜgrfha Odrdj ksmofjk w;r m%;Hdjr®:l

Odrdjla jq tu Odrdj vfhdaâ maf,aÜ tfla *q,a fõõ

wdldrhg iïnkaO lr we;s vfhdaâ yryd ir, Odrdjla

njg m;afjhs' fuf,i  ksmofjk ir, Odrdj iDcqju

neg˙hg iïnkaO fyhska neg˙h wdfrdamkh ùu is≥fjhs'

ta iu.u r:fha ú≥,s moaO;shgo Odrdj imhkq ,nhs' ±ka

wms fuys fodaI we;súh yels ia:dk fj; keUqre fjuq'

frdagrh

iafÜgrh

vfhdaâ maf,aÜ

b
.
ak
sI
k
a 
i
aú
p
h

neg˙h

r
:
f
h
a 
ú
≥
,
s 
m
o
aO
;
sh
g

 fuhg fmr fhdod .;a vhskfuda j, neg˙ Ok w.%h

vhskfuda Ok w.%hg iïnkaO lrkq ,enqfõ lgjqÜ tlla

yrydh' by; igyfka tu fldgi muKla olajd we;'

vhskfuda fjda,aàh;djh fjda,aÜ 13 la muK jQ úg olajd

we;s lgjqÜ ̇ f,a tl iïnkaO ù neg˙ Ok w.%h vhskfuda

vhskfudajl lgjqÜ m˙m:h

´,agfkagr m˙m:h ilia l, yels wdor®Y igykla

ú≥,s moaO;shg

RS-18

´,agfkagrfha ksr®udKh

fudagr® r:j, ú≥,s moaO;s .Kk jeäùu;a" wvq

fõ.fhka r:h .uka lrk ld,h jeäùu;a ksid neg˙h

úir®ckh ùu jeä jQ w;r  th wdfrdamkh ùuo  ≥j_,

úh' fï ksid thg ms<shï

f,i tka‚ka whsâ,

fõ.fha°u Wm¯u wdfrdamk

Odrdj ,nd fok ú≥,s

cklhla fudagr® r: i|yd

wjYH úh' ta fjkqfjka

ksmojqkq idr®:l úoHq;a

cklh fuu igyfkka

olajd we;s ́ ,agfkagrhhs'

miq.sh l,dmh f;la th

wms ksr®udKd;aul f,iska wOHhkh l, w;r ;j ≥rg;a

th ta wdldrfhkau b†˙hg;a wOHhkh lruq' fuu

´,agfkagrh m%Odk fldgia ;=klg fjkal< yels w;r tajd

fjkalr ixfla; igyka iys;j my;ska olajd we;'

frdagrh

iafÜgrh

vfhdaâ maf,aÜ

wo ,smsfha uq,skau olajd we;s ́ ,agfkagrh tys m%Odk

fldgia j,g fjka lr fuu fojk igyfkka olajd we;'

fuys ol=Kqq miska olajd we;af;a tu fldgia jk w;r jï

miska tajdfha ixfla; igyka olajd ;sfnhs' tu ixfla;

igyka u.ska tu fldgiaj, m˙m: ie,iquo olajd ;sfnhs'

fuu iEu fldgilau miq.sh l,dm ;=,ska wm fyd¢ka

wOHhkh lr we;s ksid fuu ´,agfkagr m˙m:h ilia

lr r:fha ú≥,s moaO;shg iïnkaO ls¯ug W;aidy .ksuq'

´,agfkagrhla ie,iqï lr we;s whqre

�

�

�

�

�

�

�
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✺✺✺✺

Ok w.%hg iïnkaO lrk w;r vhskfuda fjda,aàh;djh

wvqjk úg iajhxlS%h f,i lgjqÜ ̇ f,a tl úikaê ù fuu

iïnkaOh ì| ouhs' tfia lr we;af;a fjk lsisjla ksid

fkdj vhskfuda fjda,aàh;djh wvqjk wjia:dj, fukau

tka‚u k;r lrk wjia:dj,o neg˙fhka Odrdj vhskfudajg

.,df.dia tys wdfïprh ms<siaiS hdu je<elaùugh'

±ka wms fuhg fmr igyfka ´,agfkagrh

neg˙hg iïnkaO l, wdldrh wjOdkhg .ksuq' tys°

neg˙h ́ ,agfkagr Ok w.%hg iïnkaO lr we;af;a lgjqÜ

tlla fkdue;sj iDcqjuh'  tfy;a tu.ska Odrdj wdmiq .,d

hdula is≥ fkdfjhs' ukao  vfhdaâ yryd Odrdj .,d hkafka

tla w;lg muKla neúks' fmr fhdod .;a vhskfuda m˙m:

yd ii|k úg fuys we;s jdis folla fjhs' bka tlla kï

Odrdj ì£ug lgjqÜ tlla wjYH fkdùuhs' fojekak neg˙

fjda,aàh;djhg jvd ́ ,agfkagr fjda,aàh;djh oYuhlska

jeä jqj;a ta hgf;a neg˙ wdfrdamkh is≥ùuhs' ksoiqkla

f,i iagdgr® fudagrh ls%hdlrùfuka miqj neg˙ fjda,aàh;djh

fjda,aÜ 11 lg muK wvqjk w;r tys° fjda,aÜ 11 ka miqj

neg˙ wdfrdamkh wdrïN fjhs' tfy;a vhskfudajl kï

fuys° fjda,aÜ 13 la muK olajd jeäjk f;la bjish

hq;=fjhs' fuh whsâ, fõ.fha° neg˙ wdfrdamkh jO_kh

lr .ekqug jvd;a myiq fjhs'

by; ´,agfkagr m˙m:fha ;S% fmaia jhskaäul

ksr®udKh" tys Odrdj ksmofjk wdldrh" fukau vfhdaâ

u.ska frlaá*hr® m˙m:h ls%hdlrjk wdldrh jeks lreKq

fmr l,dm ;=,ska wjfndaO lr.;a ksid fuys° kej;;a ta

.ek úia;r fkdflfr®' kuq;a tys frdagrhg iDcqju neg˙

Odrdj iemhSu ;=,ska úYd, fodaIhla we;súh yels w;r ta

flfia±hs wjfndaO lr .ksuq'

neg˙hl tla fldaIhl fjda,aàh;djh fjda,aÜ 2 la

jk w;r thg ydkshla fkdjk f,i wdfrdamkh l, hq;af;a

0.4V jQ fjda,aàh;djhlsks' túg tla fldaIhla wdfrdamkh
úh hq;af;a  2.4V la jQ  fjda,aàh;djfhks' ta wkqj fldaI
tkï fi,a 6 la we;s 12V neg˙hla wdfrdamkh úh hq;af;a
2.4X6=14.4V la jQ fjda,aàh;djhlsks' wdikak jYfhka
th fjda,aÜ 14 lg iSudlr ;sfí' fï wkqj wm úiska ie,iqï

l, ´,agfkagr m˙m:fha tka‚ka fõ.h jeäjk úg

fjda,aàh;djh by< hduo 14V lg iSudl, hq;=j ;sfnhs'

by; ́ ,agfkagrfha  Wm¯u fõ.h .ek i,ld tys°

fjda,aÜ 14 l mSvkhla ,efnk f,i m%;sfrdaOlhla yryd

Odrdj frdagrhg ,nd≥k fyd;a by< fõ.fha° neg˙h

´jr® pd–ùu j<lajd  r:fha ú≥,s moaO;sfha fldgiaj,g

ydks is≥ùuo je<laúh yelsh' tfy;a túg  tka‚ka whsâ,

fõ.fha° fCIa;%h ≥j_,ùu ksid pd–ùu is≥ fkdfjhs'

tfiakï wmg fuhg ms<shula f,i ksr®udKhla ielish

hq;= jkafka tka‚ka wvq fõ.fha° iïmQr®K neg˙

fjda,aàh;djhu *S,aâ Odrdj f,i imhd  tka‚ka fõ.h

jeäjk úg muKla th wvq ls¯fuks' me/◊ vhskfudaj,o

fjda,aàh;d md,kh is≥jQfha ta wdldrhgu jk w;r

´,agfkagr i|ydo th w;ayod n,uq'

R

F

➛

➛➛➛

Ig+

R

R

F ➛ ➛

➛

➛

Ig+
tka‚ka wvq fõ.h tka‚ka jeä fõ.h(A) (B)

by; olajd we;s wdor®Y ksr®udKfhka neg˙

fjda,aàh;djh fõ.hg tfrysj ksh;j ;nd .; yels oehs

fidhd n,uq' fuys° fjda,afÜ– fr.shqf,agrhla f,i

ie,lsh yels ˙f,a tallhla yryd Odrdj frdagr *S,aâ

w.%hg imhd we;' tu ̇ f,a tallhg imhk fjda,aàh;djh

fjda,aÜ 14 blauùu;a iu. lkagElaÜ ì£u is≥fú'  ta wkqj

fuu jï igyk whqre tka‚ka wvq fõ.fha° fjda,aàh;djh

wvq neúka ̇ f,a lkagElaÜ ne°u is≥ fkdjk w;r iïnkaOj

we;s lkagelaÜ yryd Odrdj ,eî fjda,aàh;d ckkh ùu

Wm˙u whq˙ka is≥fjhs' tfy;a tka‚ka fõ.h jeäjk úg

neg˙ fjda,aàh;djho jeäùu ksid B igyk whqre rsf,a

lkagElaÜ my;g weo .ekqfuka *S,aâ  Odrdj ì¢kq ,nhs'

túg ˙f,a lkagElaÜ w;r jQ m%;sfrdaOlh yryd Odrdj

iïnkaO ùfuka frdagrhg ,efnkafka wvq *S,aâ Odrdjls'

fï wkqj fCIa;%h ≥j_, ùu ksid ́ ,agfkagr fjda,aàh;djh

by< fkdhhs' tys° fjda,aàh;djh wvqjk úg  oÛrh u.ska

we;sl, fCIa;%ho ≥j_, ù kej;;a A  igyk whqre
lkagElaÜ w; ye¯fuka Odrdj ˙f,a lkagElaÜ yryd

iïnkaOj fCIa;%h m%n, ùfuka fjda,aàh;d w.h jeäfjhs'

fï w;r fuu m%;sfrdaOlh u.ska ;j;a b;d jeo.;au jQ

fiajdjla is≥ fjhs' tkï lkagElaÜ ì£fï° tu fmdhskaÜ

mqvq w;r we;súh yels iamdr®la ùu fuu m%;sfrdaOlh u.ska

iïmQr®Kfhkau bj;a lr tys meje;au jeä ls¯uhs'

by; ie,iqu hgf;a  tka‚u jvd;a fr®ia l,fyd;a

m%;sfrdaOlfhka imhk wvq *S,aâ Odrdj hgf;a jqjo jeä

fõ.h ksid ´,agfkagr fjda,aàh;djh kej;;a jeäúh

yelsh' my; ±lafjk wdldrhg fuu fr.shqf,agrh

ksr®udKh ls¯fuka tu fodaIh u.yerúh yelsh'

fuu ie,iqfuka

˙f,a tallhg ;j;a

lkagElaÜ tlla my;ska

iúlr th wr®;a lr

we;' fï wkqj fmr

igyfka whqre jeä

fõ.fha° lkagElaÜ ì|

fCIa;% Odrdj m%;sfrdaOlh yryd wvq lr ;sìh°;a fõ.h

jeä kï lkagElaÜ máh ;j;a my;aù fuu igyk whqre

th wr®;a fõ' fï wkqj *S,aâ frdagrfha w.% folu wr®;a

ùfuka Odrdj ksmoùu k;rù kej;;a uq, isg Odrdj

ksmoùu wdrïNfõ' fï wkqj fuu fr.shqf,agrfha lsis

wvqmdvqjla fkdue;s w;r th ́ ,agfkagrhg iïnkaO ls¯u

ó<ÛZ l,dmfhka is≥ lruq'

R

F

Ig+

➧

´,agfkagr fjda,aàh;d md,kh l<yels whqre



12 ˙hils

fuu ,sms fm< ˙hils iÛrdfõ T,agfkagr ms<sn|j jQ ,sms  ;=,ska Wmqgd .kakd ,°'

´,agfkagr ms<sn|j ksr®udKd;aul f,iska wm

l, wOHhkfha°  ;S% fmaia ́ ,agfkagrhl ksr®udKh;a tys

fjda,afÜ– fr.shqf,agrh;a ms,sn|j fjka fjkaj wjfndaO

lr.;a w;r  wo tu fldgia fol tlg tlal< wdldrh;a

tys we;s wvq mdvq;a fidhd n,uq'

by; olajd we;af;a  vfhdaâ 6 la iys;

´,agfkagrhla tys fjda,afÜ– fr.shqf,agrho iu. fudagr®

r:hl neg˙hla pdca Ÿ¯u i|yd ms<sfh< lr we;s

whqrehs' fuh fmr úfYaIfhkau cmdkfha ksIamd†; fudagr®

r:j, nyq,j fhdod .;a ksr®udKhls' fuys b.aksIka iaúph

iïnJO l< miq fr.shqf,agrfha  lkagElaÜ yryd Odrdj

frdagrhg ,eî fCIa;%h we;s lrhs' tka‚u mk.ekaùfuka

miq lerflk frdagrfha fCIa;%h fjkia ùfuka iafÜgrfha

Wm†k ;%S fmaia m%;Hdjr®;l Odrdj fmdisáõ vfhdaâ 3 iy

fk.áõ vfhdaâ 3 u.ska mQr®K ;rx. f,i iDcqlrKh ù

neg˙ wdfrdamkh  fukau r:fha ú≥,s moaO;sh ls%hdlrùugo

wjYH Odrdj imhkq ,nhs'

tka‚ka fõ.h jeä ùfï° ´,agfkagrfha

fjda,aàh;djh jeä ùu j<lajd th fjda,aÜ 14'5 lg (12V
fudagr® r:hla kï) mj;ajd .ekSu fjda,afÜc® fr.shqf,agrh
u.ska is≥ flfrhs' tys ls%hdld˙Fjh .shjr l,dmfhka

úia;r úh' tkï wdrïNfha° b.aksIka iaúph yryd

,efnk neg˙ fjda,aàh;djh  tf,iu fjda,afÜca fr.shqf,agr

lkagElaÜ yryd frdagrhg ,eî m%n, fCIa;%hla we;s lrhs'

tu.ska Wmosk Odrdfjka neg˙h wdfrdamKh ùfï°

fjda,aàh;djh jeäjk úg fr.shqf,agr pqïnl ner,fhao

m%n,;djh jeä ù lkagElaÜ ì£fuka tys frisiagrh yryd

*S,aâ Odrdj .,d hdfuka fCIa;%h ≥r®j,ù fjda,aàh;d

md,kh is≥fjhs' fuh .shjr l,dmfha b;d ir, f,i

úia;r úh'

by; ́ ,agfkagrh idr®:l f,iska fudagr® r:j, fhdod

.ekqko fuys m%Odk fodaI ;=kla úh' bka tlla kï fuu

´,agfkagrfha iafÜgrfha fyda fjk;a ;ekl fIdar®Ü ùula

jeks fodaIhla we;sjqjfyd;a th kej; wΩ;ajeähd l,

fkdyels f,i úkdY ù hduhs' fuh wdrïNfha isg fudagr®

r:j, fhdod .;a vhskfudajlj;a fkd;snQ fodaIhls'

ksoiqkla f,i vhskfudajl fCIa;%h tkï *S,aâ Odrdj ,nd

.kafka vhskfudafõu Wm†k Odrdfjka neúka tys° vhskfuda

wdfïprfha fIdar®Ü ùula is≥jQ úg ksmofjk fjda,aàh;djho

wvqùu ksid bka ,nd.;a *S,aâ Odrdjo ≥j_,j f.dia ú≥,sh

ckkh ùu k;rj vhskfudaj wdrCId fjhs' bkamiq th wvq

uqo,lska wΩ;ajeähd lr.; yels úh' by; i|yka

´,agfkagrfha tu jdish fkd,enqfka iafÜgrfha fyda

vfhdaâ maf,aÜ j, fIdar®Ü ùula is≥ jqj;a neg˙fhka Odrdj

frdagrhg tl †.gu ,eîu ksid ú≥,sh tl †.gu ksmoù

fodaI iys; fldgi yryd wêl Odrdjla .,d f.dia th

úkdY ù hdu ksidh' fï ksid fmr fuu jr®.fha

´,agfkagrhla wΩ;ajeähdjla i|yd újD; lrk úg tys

jhskaäu ±ù wÛ=re ù ;sîu idudkH is≥ùula úh'

by; ́ ,agfkagrfha we;s jQ ó<ÛZ fodaIh b.aksIka

h;=r iïnkaO lr tka‚u mk fkd.kajd uo fõ,djla

;enqjfyd;a frdagrh yryd tys Wm¯u Odrdj .,d f.dia

th r;aù  úkdY ù hduhs' fuhg fya;=j th ls%hdls¯fï°

Wrd.kakd Odrdj wvq ùu;a tfia ,nd .kakd Odrdj jqjo

fCIa;%h we;s ls̄ ug Yla;sh f,i fhduq ùu;a ksid frdagr

jhskaäu r;a fkdjqko   tka‚u ls%hd fkdlrk úg tu Odrdj

Wm¯u whq˙ka .,d f.dia frdagrh iy tu jhskaäu

wkjYH f,i r;aùuhs'

fuys f;jk fodaIh fuu ´,agfkagrfha we;sjQ

úYd,;u wvqmdvqjlao  úh' tkï fuhg pd‚ka bkaäflagrhla

iú l< fkdyels ùuhs' tho vhskfudafõ mjd fkd;snQ wvq

mdvqjls' vhskfuda l%ufha° pd‚ka bkaäflagrh iú flrefka

tu n,anfha tla w.%hla b.aksIka iaúph yryd neg˙ Ok

w.%hg;a b;s˙ w.%h vhskfuda Ok w.%hg;a iú ls¯fuks'

iaúph iïnkaO lrk  vhskfudaj ls%hd fkdls¯u ksid tys

Ok w.%h wdfïprh yryd iDk w.%hla njg m;aùfuka

pd‚ka n,anh oe,aùu is≥jqks' tfy;a vhskfudaj ls%hdlrk

vhskfuda pd‚ka bkaäflagrh ls%hdlrk whqre

´,agfkagrfha ksr®udKh

D+ B+
G

+ _
pd‚ka

bkaäflagrh

vhskfudaj

vfhdaâ 6 la  iys; ´,agfkagr m˙m:h

1' iafÜgrh

2' frdagrh

3' fjda,afÜ– fr.shqf,agrh

4' fjda,aÜ ógrh

5' b.aksIka iaúph

6' fmdisáõ vfhdaâ

7' fk.áõ vfhdaâ

8' neg˙h

V

+

R

2

3

4

5

8

B+

-

-

�

�

�

�

�

�
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úg th Ok w.%hla ùfuka pd‚ka n,anfha w.% folu Ok

w.% njg m;a ùfuka n,anh ksù wdfrdamkh is≥jk nj

±kqï fok ,°' tfy;a by; ´,agfkagr m˙m:fha

´,agfkagr Ok w.%h;a neg˙ Ok w.%h;a ia:Sr f,i  tlg

iïnkaO lr ;sîu ksid n,anfha D+ w.%hg iïnkaO l,
hq;= w.%h iïnkaO l< fkdyels ùfuka pd‚ka n,anh iú

ls¯u l< fkdyels úh' fï ksid fudjqka úiska lrkq ,enqfõ

igyk whqre fjda,aÜ ñgrhla vEIa fndaâ tlg iúlr ta
yryd neg˙ wdfrdamkh n,d .ekqug ie,eiaùuhs'

■ pd‚ka bkaäflagrfha wjYH;djh

■ vfhdaâ 9 la iys; ´,agfkagrh

fuys olajd we;af;a pd‚ka

bkaäflagrh fjkqjg fh¥ fjda,aÜ

ógrhhs' tys mdGdxl fhdod fkdue;s

w;r fjda,aÜ 12 olajd ly

jr®Kfhkao tys isg fjda,aÜ 14'5

olajd tkï wdfrdamk fjda,aàh;d

iSudj fld< jr®Kfhkao igyka jQ

w;r bka tydg tkï ´jr® pd–

jk iSudj r;= jr®Kfhka olajd ;snqks'

by; olajd we;s wdldrhg bkaäflagr n,anh

fjkqjg pd‚ka fjda,aÜ ógrh fldfy;au r:hlg iq≥iq

fkdùh' vhskfudajla fuka fkdj ´,agfkagrhla jir

.Kkdjla hk;=re;a fodaIhla f.k fkd≥ka neúka fuu

ógrh foi ̇ h≥ref.a wjOdkh l%u l%ufhka wvq ù hduhs'

fuhg fya;=j iEu †klu th m¯CId l,o tys or®Yl

lgqj iEu úgu fld<mdg fmfofiys mj;sk neúka ta

ms<sn|j we;s wjOdkh miqjk úg bj;a ùuhs' bkamiq hï

†fkl ́ ,agfkagrfha fodaIhla we;s jqjo ̇ h≥re th oek

.kafka neg˙h fyd|gu neif.dia r:h tljr kej;Sfukao

miqjh' tfy;a bkaäflagr n,anhla we;s úg fodaIhl° th

r;= mdáka ±,ajkq ú.iu ˙h≥re wjOdkh ta fj; fhduq

fjhs' fï ksid jeäl,a fkdf.diau fuhg úl,am ms<shï

fhdod bkaäflagr n,anhla fh≥kq w;r ta i|yd ner,a

folla iys; fr.shqf,agrhla fhdod .ekqks' ;jo ta i|yd

;S% fmaia jhskaäfï kshqg%,a w.%ho Ndú;hg .ekqks' tu

m˙m: miqj úia;r flfrkq we;'

by; i|yka whqre cmka ;dCIKh hgf;a uq,skau

idr®:l ´,agfkagrhla ìys fkdjqko cr®uksfha Bosch
wdh;kh;a wfu˙ldfõ GM wdh;kh;a vfhdaâ 9 la fhdod

iïmQr®Kfhkau idr®:l jq ´,agfkagr wdrïNfha isgu

ksmojd .kakd ,°' tys° frdagrfha fCIa;%h i|yd fhdod

.ekqfka ́ ,agfkagrfhau ksmofjk Odrdj neúka wNHka;r

fIdar®Ü ùul° jydu ú≥,sh ckkh ùu iajhxlS%h f,iu

k;rù ´,agfkagrfha fiiq fldgia wdrCId jqks' fCIa;%h

i|yd neg˙ Odrdj fhdod fkd.ekSu ksid b.aksIka h;=r

iïnkaO lr tfy;a tka‚u mk fkd.kajd isák wjia:dj,

frdagrhg Odrdj .,d f.dia th r;aùuo  is≥ fkdjqks' ;jo

fuys wu;rj fhdod .;a l=vd vfhdaâ ;=k u.ska fjku D+
w.%hla ilid .;a neúka th u.ska frdagrhg  wjYH Odrdj

imhk w;ru pd‚ka bkaäflagr n,anho ls%hdlrúh yels

1' iafÜgrh
2' frdagrh
3' fjda,afÜca fr.shqf,agrh
4' fmdisáõ vfhdaâ
5' fk.áõ vfhdaâ

6' tlaihsgr® vfhdaâ

7' b.aksIka iaúÉ

8' neg˙h

9' pd‚ka bkaäflagrh

fuys olajd we;af;a vfhdaâ 9 ́ ,agfkagr m˙m:hhs'

frdagrfha fCIa;% we;s ls¯u tkï Exite ls¯u i|yd wu;r
l=vd vfhdaâ 3 fhdod .;a neúka tajd tlaihsgr® vfhdaâ kñka

ye¢kajqks'

by; ´,agfkagr m˙m:fha pd‚ka n,anh

vhskfudajl fuka D+ iy B+ w.% j,g iïnkaO jqj;a th
ls%hdlrkafka vhskfudajl pd‚ka n,anh ls%hdlrk wdldrhg

fkdfõ' by; m˙m:hu ksoiqkg f.k th wOHhkh lruq'

fuys b.aksIka iaúph iïnkaO l, úg n,anfha

tla fl<jrlg Ok w.%h ,efnk w;r th ±,aùug

wfkla w.%hg iDk w.%h ,eìh hq;=h' vfhdaâ iúlr we;s

†idj wkqj th tlaihsgr® vfhdaâ u.ska fkd,efnk w;r

tu m˙m:h iïnkaO jkafka fr.shqf,agr lkagElaÜ iy

frdagrh yrydh' fï wkqj b.aksIka iaúph iïnkaO lrk

úg n,anho ±,afjhs' fuf,i n,anh yryd frdagrhg

,efnk iqΩ Odrdj ú≥,sh yg .ekSug uq,skau fCIa;%h we;s

ls¯ugo Wmld¯ fjhs' ́ ,agfkagrh ;=, ú≥,sh ksmofjk

úg fuu D+ w.%ho fjku Ok w.%hla jk neúka thg
iïnkaO pd‚ka n,anh ksù hdu is≥fjhs' fuu ́ ,agfkagrfha

b;ṡ  ls%hdld˙;ajh iy fjda,aàh;d md,kh fmr ́ ,agfkagr

j, wdldrhgu is≥jk neúka th fuys° kej;;a úia;r

l, hq;= fkdfõ' tfy;a fuu ´,agfkagrho miqj wdldr

lsysmhlg kùlrKh jQ w;r ta ms<sn|j miqj úia;r

flfrkq we;'

úh' fuf,i fuh idr®:l jQ ksidu miq ld,fha° cmka jdyk

j,o vfhdaâ 9 ́ ,agfkagr fhdod .ekqu wdrïN jqks' my;

igyfka olajd we;af;a fuu vfhdaâ 9 la iys; ́ ,agfkagrfha

ie,iquhs'

vfhdaâ 9 la iys; ´,agfkagr ie,iqu

✺✺✺✺

Battery

neg˙ pd‚ka ñgrh

Yellow Red
Green

_

5

6

7

8

4

1

2

D+

D-
B+

F
D+

9

R

3

D+

D+
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RS-20

bf,lafg%dksla

 fjda,afÜ– fr.shqf,agr

´,agfkagr i|yd  idudkH jhsfí%gr wdldrfha

fjda,afÜ– fr.shqf,agr wdrïNfha fhdod .ekqko wo th

iïmQr®Kfhkau mdfya Ndú;fhka bj;aj ta i|yd bf,lafg%dksla

fjda,afÜ– fr.shqf,agr fhdod .efkhs' my; ±lafjkafka

tjka bf,lafg%dksla fjda,afÜ– fr.shqf,agr lsysmhls'

❷

❹ ❸

➊

bf,lafg%dksla md,k fjda,afÜ– fr.shqf,agr j._

wdrïNfha by; wxl 1 iy 2 igyfkka olajd we;s

wdldrhg ´,agfkagrfhka msg; iújk f,i fuu

bf,lafg%dksla fjda,afÜ– fr.shqf,agr ksIamdokh jQjo miq

ld,fha th wxl 4 iy 3 igyfkka olajd we;s wdldrhg

n%Ia hq.,ho iu. ´,agfkagrh ;=,u iúl< yels f,i

ksmojqks' fuf,i ́ ,agfkagrhl f.ùhk tlu fldgi jQ

n%Ia hq.,h iu. fuu fr.shqf,agr fldgio udrelrk

f,i ksr®udKh jqj;a fuh ñf,ka b;d by< Wmdx.hla

neúka tys n%Ia fol muKla udrelr kej; Ndú;d ls¯ug

úl,am l%u ldr®ñlhska úiska Ndú;d l, ksid r: ysñhka

yg ta i|yd úYd, úhoula oe¯ug wjYH fkdùh'

iEu fudagr® r: iud.ulau tl f,i idOdrK

fkdjk w;r fuys°  we;eï widOdrK ksIamdok iud.ï

úiska fuu bf,lafg%dksla fr.shqf,agr yrydo ;j ≥rg;a

Tjqkaf.a wdodhu jeä lr .ekqug l+g Wml%u fhdod .kq

,enqks' tys° Tjqka úiska lrkq ,enqfõ n%Ia foflka tll

w.%hla mEiaiSfuka miq th u;u fuu bf,lafg%dksla m˙m:

fldgio IC ;dCIKh hgf;a ia:Sr f,i iú ls¯fuka n%Ia

hq.,h iu. wksjdr®hfhkau fuu bf,lafg%dksla fldgi

udre lrk f,ig th ksr®udKh ls¯uhs' ta iu.u re' 200$-

lg;a jvd wvq úhoulska ksr®udKh l< yels fuu

fjda,afÜ– fr.shqf,agrhl ñ, remsh,a  oi oyio blaujd

ñ, ls¯u  fld;rï widOdrKhlaoehs is;d.; yels jkq

we;' fï ksidu fuu ,smsh ;=,ska ldr®ñl Tngu fuu

fr.shqf,agr ksr®udKh lr.; yels fjk f,ig ir,

whq˙ka fuu m˙m: ksr®udKh úia;r flfrkq we;'

wdrïNfha fuu fjda,afÜ– fr.shqf,agr ksr®udKh

jQfha PNP jr®.fha g%dkaisiagr j,sks' tfy;a miqj th
iïmQr®Kfhkau NPN g%dkaisiagr fhdod ksmojqkq w;r ±ka

th IC ;dCIKh olajd †hqKqq ù ;sfnhs' fï wkqj wmf.a

bf,lafg%dksla ±kquo ;j ≥rg;a jO_kh lr .kakd w;ru

fuu fjda,afÜ– fr.shqf,agr ms<sn|jo ±kqj;a ùug wms

fuh uq, isgu wdrïN lruq'

fuys olajd we;af;a uq,skau fudagr® r: ́ ,agfkagr

i|yd fhdod .;a bf,lafg%dksla fjda,afÜ– fr.shqf,agrhl

wdor®Y m˙m: igykls' wm .shjr l,dmfhka wOHhkh

l, ´,agfkagrhgu fuh iïnkaO lr we;' fuh PNP
j._fha g%dkaisiagr fhdod ie,iqï lr we;af;a uq,a wjêfha

jeä jYfhkau Ndú;d jQfha PNP g%dkaisiagr muKla ùu;a

fuys T1 iaúÑka g%dkaisiagr lf,lagrhg frdagrh yryd
,eî we;af;a iDk w.%hla ùu;a ksidh' tys D+ hkq
´,agfkagrfha tlaihsgr® vfhdaâ ;=k yryd ,efnk Ok

w.%hhs' fuh fjda,aÜ 12 ´,agfkagrhlg wh;a jQjlahhs

is;d tys ls%hdld˙;ajh wOHhkh iu.u m˙m: ksr®udKh

ls¯u ms<sn|jo ±kqula ,nd .ksuq'

fuys T1 mjr® g%dkaisiagrh yryd *S,aâ Odrdj
iemhSu iy fjda,aàh;djh by< hk úg th ì£u is≥fõ'

*S,aâ oÛrfha tla fl,jrla ia:Srj wr®;a lr we;s neúka

fuh fmdisáõ *S,aâ ´,agfkagrhls' *S,aâ Odrdj ì£fï°

1' neg˙h
2' b.aksIka iaúph
3' pd‚ka bkaäflagrh
4' fjda,afÜca fr.shqf,agrh
5' ´,agfkagrh

bf,lafg%dksla fjda,afÜ– fr.shqf,agrh ´,agfkagrhg

tl;= ls˙u

D+

D-

B+

D+

DF

T1
T2

R1

R2

R3

ZD

①

➂

➃

②

➄
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we;sfjk iajhx fm%arK Odrdfjka T1 g%dkaisiagrh fírd
.ekqug D1 vfhdavh fhdod we;' fuu m˙m:h fldgia
jYfhka f.k ;j ≥rg;a wOHhkh lruq'

T2

D-
D1

D+

F

T1

R3

B

C

E

B

C

E

D-
D1

D+

F

T1

R3

B

C

E
(A) (B)

v%hsõ g%dkaisiagrfha ls%hdld˙;ajh

fuys  A igyfkka olajd we;af;a  bf,lafg%dksla
fr.shqf,agrfha  wjqÜmqÜ m˙m: fldgi jk w;r fuf,i

R3 yryd T1 fíia Odrdj iemhQ úg th ls%hd;aulj *S,aâ
Odrdj imhkq ,nhs' túg  ́ ,agfkagrfha Odrdj ksmoùu

is≥fõ' tf,i ksmofjk ́ ,agfkagr fjda,aàh;djh kshñ;

w.h tkï 14.5V blaujd hdu;a iu. th wvq ls¯ug
*S,aâ Odrdj ì¢h hq;=fõ' ta i|yd T1 fíia w.%h Ok
w.%hla lr tu g%dkaisiagrh wlS%h l, hq;=fõ' B igyfka

olajd we;af;a tf,i *S,aâ Odrdj ì£u  i|yd T2 hkqfjka
;j;a g%dkaisiagrhla fhdod we;s whqrehs' tkï th wlS%hj

we;s wjia:d j, R3 yryd fíia Odrdj iïmQr®K ù T1
ls%hd;aulj *S,aâ Odrdj iïmQr®K fõ' tkï ´,agfkagr

Odrdj ksmofõ' tfiau T2 ls%hd;aulj ta yryd T1 fíia
w.%h Ok w.%hla  lr th wlS%h ls¯fuka Odrdj ksmoùu

k;r fõ' ta wkqj T1 fíia w.%h u.ska fr.shqf,agr
m˙m:h myiqfjka ls%hd;aul l, yelsfõ' tkï T2 fíia
w.%h iDk w.%hla lr th ls%hd;aul jQ úg T1 wlS%h ù
´,agfkagr Odrdj ksmoùu k;r fõ' T1 fíia Odrdj
úikaê lr th wlS%h l, úg T1 ls%hd;aulj ́ ,agfkagr

Odrdj ksmofõ' ;jo fuys° T1 ls%hd;aul jkafka v%hsõ
g%dkaisiagrhla f,i neúka fï i|yd b;d wvq fldkafg%da,a

Odrdjla fhdod .; yelsfõ' fï wkqj wms  18 jk

l,dmfhka W.;a fjda,afÜ– iageì,hsia lrk fIkr®

vfhdavhla T2 fíia w.%hg iïnkaO lr fuu m˙m:h
ls%hdlrúh yelsfõ' ukao  fIkr® vfhdavhla fh°ug

fuf,i  wvq fldkafg%d,a Odrdjla ;sìh hq;= neúks'

D+

F

D+

T1

T2

R1

R2

R3

ZD

D-

F
IE

L
D

D1

fjda,aaàh;d fr.shqf,agr ie,iqu

fmr igyfkka kej;;a olajd we;af;a wm úiska

wdor®Yhg .;a fjda,afÜ– fr.shqf,agr m˙m:hhs' fuys

T2 wlS%h jQ úg ´,agfkagr Odrdj ksmofjk nj;a th
ls%hd;aul jk úg Odrdj ksmoùu   k;r jk whqre;a fmr

úia;r úh' ta wkqj fuu m˙m:h ksr®udKh lr we;af;a

´,agfkagr fjda,aàh;djh 14V la jk úg fIkr® vfhdavh
yryd T1 v%hsõ g%dkaisiagrh ls%hd;aulj tu.ska T2 wlS%h
ù  Odrdj ksmoùu k;r jk f,ig;a tys° fjda,aàh;djh

14V g jvd wvqjk úg fIkr® vfhdavh yryd T1 wlS%h
ùfuka T2 ls%hd;aulj Odrdj ksmoùu kej; wdrïN jk
f,ig;ah' túg ´,agfkagr fjda,aàh;djh jeäfjk

tka‚ka fõ.hg tfrysj fjda,aÜ 14 la f,i ksh;j mj;shs'

fuu fIkr® vfhdavh iys; fjda,aàh;d md,k fldgfia

ls%hdld˙;ajh ;j ≥rg;a wms wOHhkh lruq'

T2

R1

R2

R3

ZD
A

fjda,aaàh;d md,k fldgi

fuu igyfka olajd we;af;a

bf,l a fg % dk sl a  fj d a, a fÜ–

fr.shqf,agrfha fjda,aàh;d md,k

fldgihs' olajd we;s ZD fIkr®
vfhdavh u.ska th bgqfõ'18

l,dmfhka úia;r l< whqre

fuu  fIkr® vfhdav ls%hdld˙;ajh

jkafka tys b†˙ w;g idudkH

vfhdavhl fukau Odrdj .,dhk

kuq;a miq w;g tys tla;rd ksh;

D+

D-

R1

R2

A

14V

8V

6V

fjda,aàh;djhla olajd idudkH vfhdavhla f,i Odrdj

.e,Su wjysr lr ;nd .ekquhs' tu iSudj blau jQ úg

Odrdj miq w;g .,dhk uq;a tys° idudkH vfhdavhla fuka

th úkdY jkafka ke;' tu ksh; fjda,aàh;d w.h wvq jQ

iekska vfhdavh kej;;a wlS%hj fmr ;;ajhg m;afjhs'

fuu fjda,aàh;d iSud w.h tla tla fIkr® vfhdav j,

fjkia w.hla .kakd w;r th tu vfhdavfha fí%la vjqka

fjda,aàh;djh f,i ye¢kafõ' ksoiqkla f,i wm wOHhkhg

.;a fuu fr.shqf,agrfha fhdod we;s fIkr® vfhdavfha

fí%la vjqka fjda,aàh;djh fjda,aÜ 8 la hhs is;d fuys

ls%hdld˙;ajh fidhd n,uq'

fuys fhdod we;s fIkr®

vfhd avfh a fí %l a vj qk a

fjda,aàh;djh fjda,aÜ 8 la

neúka R1,R2 m%;sfrdaOl fhdod
we;af;a, D- iy D+ w.% w;r
fjda,aàh;djh fjda,aÜ 14 la

jk úg fIkr® vfhdaâ A
ia:dkh iy D+ w.% w;r
fjda,aàh;djh fuu fí%la vjqka

fjda,aàh;djh iu jk f,igh'

túg th ls%hd;aulj fmr i|yka wdldrhg g%dkaisiagr

m˙m:h yryd *s,aâ Odrdj k;r lrhs' ta iu.u

´,agfkagr fjda,aàh;djh wvqùfuka fIkr® vfhdavh

kej;;a wlS%h ù *S,aâ Odrd iïnkaOh we;s lr fuu

fjda,aàh;d md,kh is≥ lrhs' ,nk l,dmfha° fuu m˙m:h

;j ≥rg;a kùlrKh jQ wdldrh úia;r flfrkq we;'

✺✺✺✺

fjda,aaàh;d md,k fldgi

tlals¯u

RS-20
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vhskfudafõ ;snQ ms<shï fkdue;s fodaIhla  ksid

th iïmQr®Kfhkau wu;l lr ´,agfkagr j,g fudagr®

r: ksIamdolhska fhduq jQ wdldrh;a tys° fhdod .;a

´,agfkagr w;=˙ka jvd;a idr®:lu  l%uh jk tlaihsgr®

vfhdaâ iys; vfhdaâ 9 ´,agfkagrh;a wms wOHhkh

lf,uq' ;jo wdrïNfha tys fhdod .;a jhsfí%gr® j._fha

fjda,afÜ– fr.shqf,agrh fjkqjg bf,lafg%dksla fjda,afÜ–

fr.shqf,agrh fhdod .;a wdldrh;a tu bf,lafg%dksla

fjda,afÜ– fr.shqf,agrhl ksr®udKh;a wms b;d .eUq˙ka

wOHhkh lf,uq'  flfia kuq;a hï hï wjYH;d hgf;a

fuu vfhdaâ 9 ´,agfkagrho ;j ≥rg;a kùlrKh jQ

w;r tjka wjia:d lsysmhla ó<Ûg wOHhkh lruq'

fudagr® r: †hqKq ùu;a iu. tajdfha ú≥,s

Wmdx.o jeäjQ w;r tys° neg˙fha m%udKh úYd, l, hq;=

úh' ta iu.u th wdfrdamkh lrk Odrdjo jeäl, hq;=

úh' fï wkqj r:fha we;s úYd, ú≥,s moaO;s m%udKhg

wjYH ú≥,sh imhk w;ru neg˙ho wdfrdamkh ls¯ug

fuu r:j,g b;d jeä Odrdjla ,nd.; yels ́ ,agfkagr

wjYH úh' iafÜgrh iy frdagrh muKla úYd, lr fuu

jeä Odrdj ,nd .; yels jQ w;r tys° iDcqldrl vfhdaâ

yryd .,k Odrdj jeä jk neúka ta i|ydo ms<shï

fh°ug wjYH úh'  my; olajd we;af;a tu kùlrKhhs'

■ vfhdaâ 15 la iys; ´,agfkagrh

fuys by<ska olajd

we;af;a wm W.;a vfhdaâ 9 la

iys; ´,agfkagrhl vfhdaâ

iïnkaOhhs' jeä Odrdjla ,nd

.ekqu i|yd iafÜgrh iy

frdagrh úYd, ls¯u;a iu.

tu jeä Odrdj .,d hdug vfhdaâ úYd, ls¯u wmyiq jQ

w;r ta i|yd lrkq ,enqfõ fuu ol=Kq mi igyk whqre

;ks vfhdavh fjkqjg vfhdav folla iudka;r.;j

iïnkaO lr ta yryd .,k Odrdj jeä lr .ekquhs' túg

fuu úfYaI ´,agfkagrhg vfhdaâ 15 la wh;a úh'

■ vfhdaâ 17 la iys; ´,agfkagrh

kùk fud agr® r:

fndfyduhl Ndú;djk

´,agfkagr i|yd kshqg%,a

w.%hg;a vfhdaâ folla iú

lrkq ,efnhs' fï wkqj fmr

igyfka olajk ,o vfhdaâ

15 ´,agfkagrhgo kshqg%,a

w.%hg vfhdav folla iú

l, miq fuu igyfka

oelafjk  whqre vfhdaâ 17la

iys; ´,agfkagrh ìysúh'

fuh Ndú;fha we;s vfhdaâ

.Kk jeäu ´,agfkagrh

f,i ±laúh yelsh' fuf,i

kshqg%,a w.%hg vfhdaâ 2 la

tla ls¯fuka tys fõ.h ú'jg

2000 l° tu ́ ,agfkagrfha

m%;sodkh(Output) 15] lska
j eälr.; yel s  nj

ksIamdolhska úiska fmkajd °

;sfí' ta flfiaoehs fidhd

n,uq'

idudkHfhka ;S% fmaia fckfr®gr j, we;sfjk

Third harmonic kï fodaIh .ek Tn iuyr úg wid
;sfnkakg mqΩjk' fckfr®grfha kshqg%,a w.%h úoHq;a

jYfhka WodiSk úh hq;= kuq;a tys frdagrfha iy

iafÜgrfha iqΩ jYfhka we;s

úIu;d fukau fmaia Odrdjka

;=k ksj/†j ne,kaia fkdùu

ksid iafÜgrfha kshqg%,a

w.%fhao fjda,aàh;djhla yg

.efkk w;r tu fodaIh

Third harmonic  kñka

ye¢kafjhs' ́ ,agfkagrho ;S%

fmaia fckfr®grhla neúka

thgo fuu fodaIh fmd≥

jQjls' fuu igyfka olajd

we;af;a tf,i ´,agfkagr

kshqg%,a w.%h WodiSk fkdù tyso m%;Hdjr®:l fjda,aàh;djhla

yg.kakd wdldrhhs' tka‚ka by< fõ.fha° fuu

fjda,aàh;djh fmaia w.% fjda,aàh;djho blaujd hk w;r

tu Yla;sh ;dmh f,iska ´,agfkagr wNHka;r m˙m:h

yryd úir®ckh ùu tod isgu is≥jqks' tfy;a miq ld,fha°

kshqg%,a w.%hg;a vfhdaâ folla fhdod .ekqu ;=,ska tu

wmf;a .sh Yla;sho neg˙ wdfrdamkhg fhdod .ekqug;a

kshqg%%,a w.%h WodiSkj ;nd .ekqug;a yelsúh'

´,agfkagr

kùlrK

´,agfkagr kshqg%,a w.%h

WodiSk fkdjk whqre
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✺✺✺✺

■ ´,agfkagrhl W w.%h

we;eï ´,agfkagr j, W
hkqfjka w.%hla msg;g ° we;s

w;r tu gr®ñk,a w.%h fuys

olajd we;' úfYaIfhkau ãi,a

r:j, RPM ógrh ls%hdlrùug

ix« w.%hla ,nd.ekSug

fkdyels neúka fuu ́ ,agfkagr

W w.%h yryd ,nd .kakd fmaia

Odrdjl ixLHd;h u.ska th

ls%hdlrùug fhdod ;sfnhs' we;eï

ãi,a tka‚ka j, whsâ,ska

iageì,hsiska moaO;sh ls%hdlrùug tka‚ka fõ. ix«j

,nd .ekqugo fuh fhdod .efkhs' fuu gr®ñk,a w.%h;a

vfhdaâ 17 m˙m:h;a kùk ́ ,agfkagrhl we;=,;aj we;s

whqre ksIamdolhska úiska imhd we;s igyklskau ó<Ûg

wjfndaO lr .ksuq'

´,agfkagrhl W w.%h

fuys olajd we;af;a fndIa iud.u u.ska ksr®udKh

lrk ,o kùk;u ´,agfkagrhls' weïmshr® 140 l

m%;sodkhlska hq;a fuu ́ ,agfkagrh vfhdaâ 17 la wvx.=ù

we;' fumuK vfhdaâ m%udKhla wjYH jkafka l=ulg±hs

±ka wmg jegyS hd hq;=h' tkï bka 3 la tlaihsgr® vfhdaâ

fõ' folla kshqg%,a w.%hg iïnkaO w;r b;s˙ vfhdaâ 12

;S% fmaia Odrdj iDcq lrKh ls¯ug fhdod ;sfí' fï i|yd

wjYH jkafka vfhdaâ 6 la kuq;a jeä Odrdjla ,nd .ekqug

vfhdaâ fol ne.ska iudka;r .;j iïnkaO ls¯fuka

vfhdaâ 12 la  fh° ;sfí' ta wkqj vfhdaâ ish,af,a tl;=j

17 ls'

fuu ´,agfkagrfha W w.%h m%;sfrdaOlhla

yryd fmaia w.%hlg iïnkaOj we;s wdldrho olajd ;sfí'

fuh bf,lafg%dksla fjda,afÜ– fr.shqf,agrhla iys;

´,agfkagrhla jk w;r tu fr.shqf,agrho ́ ,agfkagrh

;=,u iúlr ;sfí' miq.sh l,dmfhka fuys fhdod we;s

yhsì%â ;dCIKfhka hq;a fjda,afÜ– fr.shqf,agrh wms

wOHhkh lf,uq' frdagrfha wr®;a w.%h fjkqjg th D+
w.%hg iïnkaO lr we;af;a fuh fk.áõ *S,aâ

´,agfkagrhla neúks'

vfhdaâ 17 la iys; ´,agfkagrhl m˙m: ksr®udKh
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