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tka‚ka is,skavr® fyâ'

tka‚ul by<ska iújk is,skavr® fyâ tl

tka‚ka n|g tkï is,skavr íf,dla tlg  by<ska msysá

fldgi is,skavr® fyâ hkqfjka y∫kajkq ,efnhs' tka‚ka

ls%hdld˙;ajh i|yd fuh u.skao úYd, fiajdjla is≥fõ' pQIK iy

msgdr jE,aõ fukau tajd ls%hdlrjk frdlr® wdr®ï lÜg,h fuys

iújk m%Odk fldgia fõ'  mqIa frdâ Ndú;d fkdjk ´jr® fyâ

lEï l%ufha° lEï Id*aÜ tlo fuysu iújk w;r tys°  lEï

Id*aÜ ls%hdld˙;ajh i|yd wjYH iafkaykh ,nd°ug fuh ;=,

f;,a udr®.o ksr®udKh l, hq;=fjhs' iEu is,skavrhlu oyk

l=àrh fuh ;=, wka;r®.; jk w;r tys we;sfjk wêl

mSvkhg;a WIaK;ajhg;a fuh Tfrd;a;= †h hq;= w;r tys°

we;sfjk wu;r ;dmh bj;a ls¯ug isis,k c, udr®.o  we;=,;a

úh hq;= fjhs' ta wkqj tka‚ka íf,dla tl fuka fuho  wjYH

l=yr iy k, udr®. iys;j ;ks fldgila f,iska jd;a;= lr

Ndú;hg .efka'

07 jk m˙Éf√oh
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fuu .%ka:fha 66 -97 olajd jQ msgqj,s,a Wmqgd

.; lreKq ;=,ska fuu f*da,avrh iïmdokh ù

we;'
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gemÜ ljrh

jE,aõ iams%ka

fnda,aÜ

frdlr® wdr®ï

jE,aõ

is,skavr® fyâ

mqIa frdâ

gemÜ

mqIa frdâ iys; is,skavr® fyâ tlla ksr®udKhj we;s
whqre

is,skavr y;rlska hq;a mqIaa frdâ ls%hdld˙;ajh iys;

bka,hska tka‚ul is,skavr® fyâ tlla iy thg wh;a Wmdx. by;

igyfkka olajd ;sfnhs' bka,Ü iy tlaiafydaiaÜ ueksf*da,aâ fol

fuh fomiska iújk w;r  iEfyk nrlska hq;a tu fldgia ord

isáh yels f,ig tajd iújk iagâ is,skavr fyâ n|gu .s,ajd

;sfnhs'  fuys há mi fldgi tka‚ka n|g .EialÜ tlla iuÛZ

iújk w;r tys°  fuu fldgia fol ;ks fldgila fuka b;d

fyd|ska fukau Yla;su;aj iïnkaO úh hq;=h' ta i|yd Yla;su;a

is,skavr® fyâ fnda,aÜ fyda iagâ fhdod .kq ,efnhs'

tka‚ka n| ksr®udKh l, f,dayfhkau is,skavr® fyâ

tl;a ksr®udKh fõ kï tys we;s tla jdishla we;' tkï tlu

f,dayh ksid tka‚u WKqiqï jk úg fï fol tlu m%udKfhka

m%idrKh ùuhs' tfy;a kùk r: fndfyduhl is,skavr® n| hlv

f,day ñY%Khlska ksr®udKh jk w;r is,skavr® fyâ tl wef,dahs

f,dayfhka ksr®udKh flfr®' fuu tka‚ka nhsfug,a (bi-metal)
tka‚ka kñkao ye¢kafjhs' tys° fuu fldgia fol fjka fjkaj

m%idrKh ùu u;  íf,dla tl iy fyâ tl w;r we;s .Eia lÜ

iïnkaOh ≥r®j, úh yelsh' tka‚u isis,a lrk wdldrh wjYH

whqre fjkia lr is,skavr® fyâ tl fukau íf,dla tl tl iudk

whq˙ka m%idrKh ùug ie,eiaùfuka fuu ;;ajh we;s fkdjk f,i

nhsfug,a tka‚ka ksr®udKh lr ;sfnhs' ksoiqkla f,i tka‚ka n|g

jvd is,skavr fyâ tl jeä jYfhka m%idrKh fjhs kï tu

m%idrK fjkig wkqj isis,k c, udr®. iy fjdagr® celÜ j,

lr we;s fjkfika fyâ tl jvd;a isis,a flfrhs' flfia kuq;a

is,skavr® fyâ tl iy tka‚ka íf,dla tl  hk fldgia folu

hlv f,dayfhkau fyda we¨ñkshï wef,dahs f,dayfhkau ;kd

we;akï fuu ;;ajh we;s fkdfõ'

we;eï tka‚ka j, oyk l=àrh msiagka u;=msgu

ksr®udKh flfrk w;r tys° is,skavr® fyâ tl iu;, f,i f*aia

lrkq ,efnhs' tfy;a fndfyda tka‚ka j, oyk l=àrh is,skavr®

fyâ tl ;=, .s,ajd  ilik w;r msiagka u;=msg iu;,j ;nd

.efkhs'

fmr igyfka  ksoiqkg f.k we;af;a mqIa frdâ iys;

tka‚ula neúka lEï Id*aÜ tl tka‚ka n| ;=, iújk w;r lEï

*f,dajr® tkï gemÜ iy mqIa frdâ u.ska jE,aõ ls%hdld˙;ajh

is≥fõ' jE,aõ" jE,aõ iams%ka" frdlr® wdr®ï jeks jE,aõ ls%hdld˙;ajhg

wh;a wfkl=;a fldgia iú jkafka fuu is,skavr fyâ tlguh'

tys° bka,Ü ueksf*da,avh iújk me;a;gu iamdr®la ma,.a y;ro

iúlr tajdfha bf,lafg%dav muKla oyk l=àrh ;=,g újD; flfr®'

is,skavr® fyâ tlg;a by<ska gemÜ ljrh msysgd we;s

w;r rnr® fyda fldala .EialÜ tllska th uqød flfr®' gemÜ ljrh

u.ska jE,aõ ls%hdld˙;ajhg wh;a frdlr® wdr®ï jE,aõ iams%ka jeks

fldgia wdjrKh lr ;nd .efka' tka‚ug wjYH f;,a msrùu

i|yd  fhdod .kakd lg iúj we;af;ao fuu gemÜ ljrhguh'

ta yryd f;,a msrùfï° mqIa frdâ iúj we;s l=yr yryd iïma

tlg tu f;,a .,dhdu is≥fõ'
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■ oyk l=àr
    Combustion chambers

tka‚ul iïmSvk myr ;=, msiagkh by<gu meñ◊ miq

;j ≥rg;a hï bv m%udKhla msiagkhg by<ska b;s˙fjhs' ñY%Kh

oefjkafka tu l=àrh ;=, neúka th oyk l=àrh (Comb stion
chamber ) kñka ye¢kafjhs'

 fuu igyfka olajd we;s whqre oyk l=àr ksr®udKh

lr we;af;a is,skavr fyâ nf|ysu is,skavr j,g by<ska l=yrhla

isák f,i fyâ tl jd;a;= ls¯fuks' pQIK iy msgdr jE,aõ újr

fol fuu oyk l=àrhg fomiska újD; jk w;r thg wu;rj

iamdr®la ma,.a bf,lafg%dav újD; ùugo ;j;a újrhla we;' fuu

oyk l=àr yev lsysmhlgu ksr®udKh jk w;r ta ms<sn|j

ó<Ûg oekqj;a fjuq'

  is,skavr® fyâ tlla ;=, oyk l=àr ksr®udKhj we;s
whqre

oyk l=àr

kùk tka‚ka j, is,skavr® fyâ wdldr /ilg ksr®udKh

jk w;r thg uQ,sl f,i fya;=j we;af;aa  jE,aõ ls%hdld˙;ajfha

lr we;s kùlrKhka fõ' ukao tu kùlrKhkag .e,fmk whqre

jE,aõ msysàï fjkia jk úg tu jE,aõ iú ls¯ug;a" tajd

ls%hdlrjk lEïId*aÜ iy frdlr® wdr®ï jeks fldgia iúls¯ug;a

fuu is,skavr® fyâ tl fjkia l< hq;= neúks' ksIamdolhska úiska

fuf,i lr we;s kùlrK tlsfkl wOHhkh lrkjdg jvd fuys°

jeo.;a jkafka tu kùlrKhkag fya;= jQ lreKq ms<sn|j ±kqj;a

ùuhs' fuys° jE,aõ kùlrK is≥ jkafka oyk l=àr yevh fjkia

ls¯u u; neúka uq,skau fuu oyk l=àr ksr®udKh wOHhkh lr

tajdg .e,fmk whqre jE,aõ ie,iqu is≥úh hq;= whqre wjfndaO

lr.; hq;=h'  bkamiq ta fjkqfjka lr we;s is,skavr® fyâ

kùlrK wOHhkh l< yelsh'

by; igyfkka olajd we;af;ao is,skavr y;fr®

tka‚ul is,skavr fyâ tlla kuq;a fuh ́ jr® fyâ lEï l%uhg

ksr®udKh l, tlls' tkï lEï Id*aÜ tl  fuu is,skavr® fyâ

tl u; iújk w;r  mqIa frdâ fkdue;sj frdlr® wdr®ï lEï f,daí

iuÛ iïnkaO fõ' fï wkqj by< WIaK;ajfha° mqIa frdâ

m%idrKh ùu u; is≥jQ  gemÜ jdish fjkiaùu fuys° is≥ fkdfõ'

fï wkqj jE,aõ ghsñka tkï jE,aõ uqyqr®;k pl%h iEu ;;ajhla

hgf;au ksj/†j ls%hd lrhs'

fuu tka‚fïo  f;,a msrùu i|yd msrjqï lg  gemÜ

ljrhgu iïnkaO fjhs' tfy;a tu f;,a iïma tl fj; .uka

ls¯ug fuys mqIa frdâ i|yd jQ l=yr fkdue;s kuq;a ghsñka fÉka

tl wdjrKh jk b†˙ yjqisu ;=, we;sfjk úYd, ljqΩj u.ska

tu wjYH;djh fmrg jvd fyd|ska is≥fõ'

´jr® fyâ lEï iys;  is,skavr® fyâ tlla ksr®udKhj
we;s whqre

gemÜ ljrh

jE,aõ iams%ka

fnda,aÜ

frdlr® wdr®ï

jE,aõ

is,skavr® fyâ

iafm%dlÜ

lEï Id*aÜ

fldala .EialÜ
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TDC

oyk
l=àrh

is,skavrhl oyk l=àrh
iSudjk whqre

tka‚ka is,skavrhl

oyk l=àrh f,i ie,flk

fldgi fuys meye†<sj olajd

we;' th msiagkfha TDC iSudjg
by<ska msysgd we;' pQIK myfr®°

is,skavrh ;=,g  mqrjd.;a fmg%,a

jd; ñY%Kh iïmSvk myr

wjidkfha° iïmSvkh jkafka

fuu l=àrh ;=,gh' fuys°

WKqiqïj mSvkh jk ñY%Kh .sks

±,aùug fmr b;d fyd|ska ñY%j meje;Su ;=,ska mQr®K oykhla

,nd .; yelsfõ' tu.ska tka‚ka n,h jeäjk w;r msgdr jdhqjg

ldnka fudfkdlaihsâ jeks úI jdhq tlaùuo b;d wju fõ' tu.ska

wvq bkaOk m%udKhlska jeä ≥rlaa Odjkh ls¯ugo yelsfõ'

fmg%,a jd; ñY%Kh

jvd;a fyd¢ka ñY%lr .ekqu

i|yd oyk l=àrh ksr®udKh

lrkq ,nkafka gr®ìhq,kaia

(Terbulance) tkï jd;

le<Uqula oyk l=àrh ;=,

we;s jk whq˙ks' bka,Ü

fmdar®Ü tfla yevh wkqj

fmg%,a jd; ñY%Kh oyk

l=àrh ;=,g weo .ekSu

jl%dldrj is≥ ls¯fuka fuu

le<Uqu wdrïN flfr®' tf,i

bka,Ü jE,ajh
msgdr  jE,ajh

bka,Ü fmdar®Ü

bka,Ü fmdar®Ü ksr®udKh wkqj
gr®ìhq,kaia we;sfjk whqre

yg .kakd iq,sh is,skavrh ;=, pQIK myfr®° jHdma; jk whqre

by; igyfkka ±lafõ' ó<Ûg fuu le<Uqu;a iuÛ weo .;a jd;

Odrdj iïmSvkh ls¯fï° fuu le<Uqu iS>%fhka jr®Okh ùfuka

ñY%Kfha we;s jd;h iuÛ fmg%,a b;d fyd¢ka ñY%ùu is≥j

iïmQr®K oykhla ,ndfoa' ;jo tu.ska ñY%K m˙udfõ iEu

ia:dkhlu WIaK;ajh iu;=,s;j ;nd .ekqfuka b.aksIka fkdlaùuo

j<lsk w;r fmg%,a wxY+ oyk l=àr ì;a;sj, ;ekam;aùuo

j<lajhs'

oyk l=àrh ksr®udKh úh hq;af;a fuu le<öug

ndOdjla fkdjk f,ig fukau  th ;j ≥rg;a jO_kh jk

■ f.da,dldr oyk l=àr
     Hemispherical Combustion chamber

fuy s ol aj d we; af; a

f.da,dldr (Hemispherical)oyk
l=àr l%uhhs' mΩl, fgksia

fnda,hl we;=,; fuka  f.da,dldr

f,i fuys we;=,; yevh .ekSu

ksid by<g iïmSvkh jk jd;h

iq,shla f,i lerlSug W;aidy

.ekqu ;=,ska gr®ìhq,kaia tkï

le,Uqqu jO_kh fjhs' fï i|yd

fuu f.da,dldr yevhg ydks fkdjk

f,ig igyk whqre jE,aõ fol

fomig f.k iamdr®la ma,.a tl y˙ ueo by<ska iúlr ;sfnhs'

oyk l=àr yev w;=˙ka b;du;a fyd|ska gr®ìhq,kaia we;sfjk

yevh fuh kuq;a ta i|yd igyk whqre jE,aõ msysgk f,i th

ksr®udKh ls¯u;a ta wkqj jE,aõ hdka;%kh ksr®udKh;a uola wmyiq

fjhs'

■ nd;agí yevfha oyk l=àr
     Bathtub Combustion chamber

fuys olajd we;s oyk

l=àr l%uh hï muKl ´j,a

yevhla .kakd w;r th y˙hgu

nd;a gí tlla uqkska w;g keuq

wdldrhg ksr®udKh lr ;sfnhs'

fuhg tu ku ,eî we;af;ao ta

ksidfjks' fuys we, yevh we;s

me;af;a uOHfha iamdr®la m,a.a

tl iúj we;s w;r jE,aõ fol

tys by<ska msysá iu;, iSudfõ

tl t,af,a msysgd ;sfí' fuu

oyk l=àr yevh u; we;sjk

  f.da,dlr f,i ksr®udKh
jk oyk l=àr

  nd;a gí yevfha oyk
l=àr

wdldrhgh'  me/◊u tka‚ka j, fï ms<sn|j jeä wjOdkhla

fhduq fkdjqk;a kùk tka‚ka j, ta i|yd jeä wjOdkhla fhduqj

we;s w;r Tjqkaf.a w;yod ne,Sï hgf;a wdldr lsysmhlgu oyk

l=àr ksr®udKh flfr®' ta  w;=˙ka m%Odk wdldr ;=kla my;ska

úia;r lr we;'
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oyk l=àr w;=˙ka jvd;a

idr®:lj we;af;a f.da,dldr

yevfha oyk l=àr l%uh jk

w;r tu yevh ,nd .ekqug

fuu igyk whqre jE,aõ fol

fomiska iúúh hq;=fjhs' túg

tajd mqIa frdâ l%uhg  ls%hdlrùu

l, fkdyels fjhs' ta wkqj fuu

igyk whqre lEï Id*aÜ tl

is,skavr® fyâ tl ueog f.k

frdlr® wdr®ï yryd jE,aõ

ls%hdlrùu Ndú;hg .ekqkq w;r

lEï Id*aÜ
frdlr® wdr®ï

´jr®fyâ lEï l%uh
nd;a gí oyk l=àr iys;

is,skavr® fyâ tlla

gr®ìhq,kaia flá oyk

l=àrh ;=, ;o ñ˙lSulg

,lafjk w;r tys° fmg%,a

jd; ñY%Kh fyd|ska ñY%ùu

is≥fjhs'

nd;agí yevfha oyk

l=àr fhdod .kakd úg

is,skavr® fyâ tl b;d

l%udkql+, f,i fukau b;d

ir, wdldrhg;a l=vdjg;a

ksr®udKh lr .ekqug

yelsfjhs' tjka is,skavr® fyâ

■ l+[a[ yevfha oyk l=àr
    Wedge-shaped Combustion chamber

fuys olajd we;s

oyk l=àrh l,ïmhl

yevh .kakd neúka tys

woyi we;s edge shape
oyk l=àr kñka th

ye|skafjhs' fuys jE,aõ uola

we,lr iú flfrk kuq;a

ta ish,a, tl t,af,a msysghs'

iamdr®la ma,.a tl tys flá

ì;a;shg igyk whqre iú

fjhs'

oyk l=àr yevhka lsysmhla wm wOHhkh l, w;r

fuu yevhka ,nd .ekqfï° jE,aõ fukau iamdr®la ma,.ao oyk

l=àrfha iq≥iq ia:dk j, iú úh hq;= fjhs' thg .e,fmk f,i

jE,aõ hdka;%kh ksr®udKh ls¯fï° is,skavr fyâ tflao hï hï

fjkialï ls¯ug is≥fjhs' fuf,i is,skavr fyâ tfla lrk ,o

m%Odk fjkialï lsysmhlao fuys° wOHhkh lruq'

l+[a[ yevfha oyk l=àr

tlla fuys olajd we;s w;r tu.ska th fyd|ska jgyd.;

yelsfjhs' jE,aõ folu by<ska ,ïNl f,i msysàu;a iamdr®la ma,.a

me;a;lska msysàu;a ksid fuu jdish wh;aj ;sfnhs' tfy;a mqIa frdâ

l%uh bj;aùu;a iuÛ fuu l%uho uola Ndú;fhka bj;aj we;'

������������

tf,i ilial, tka‚ka y∫kajkq ,enqfõ ´jr® fyâ lEï (OHC)
tka‚ka hkqfjks'

ihsâ lEï l%ufhka lEï Id*aÜ tl is,skavr fyâ tl

u;g f.k wd wdldrh fuu igyfkka fmkakqï lrhs' fuu.ska

mqIa frdâ bj;alr frdlr® wdr®ï iDcqju lEï f,daí tl yd iñnkaO

l, yelsúh' frdlr® wdr®ï Id*aÜ iy lEï fnhd˙ka mΩ ;ks fiÜ

tlla f,i tl,ia flrekq w;r fuu fnhd˙ka i|yd iafkayk

f;,a mSvkh ,nd°ug fjku f;,a udr®. is,skavrh ;=, ksr®udKh

jqks'

lEï Id*aÜ

lEï fnhd˙ka

frdlr® wdr®ï
frdlr® wdr®ï Id*aÜ

is,skavr® fyâ

iafm%dlÜ

´jr® fyâ lEï l%uh iys; is,skavr® fyâ tlla
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frdlr® wdr®ï(A) (B)

jE,aõ hdka;%kfhkaa frdlr® wdr®ï bj;a lr we;s whqre

fuu A igyfka olajd we;af;a f.da,dldr oyk l=àr

i|yd ´jr® fyâ lEï l%uh u.ska jE,aõ ls%hdld˙;aj hdka;%Kh

ielfik whqrehs' fuh wdldr lsysmhlskau idr®:l jqj;a th

iïmQr®Kfhkau idr®:l ùug kï fuu ksr®udKfhka frdlr® wdr®ï

ls%hdld˙;ajh bj;a l, hq;= úh'  fï hgf;a frdlr® wdr®ï bj;a

lr jE,ajh iDcqju lEï f,daí yryd ls%hdlrúh yels f,i tka‚ka

kùlrKh jQ w;r B igyfkka th olajd ;sfí'

by; B igyk whqre lEï f,daí u.ska iDcqju jE,ajh
ls%hdlrùu ms<sn|j 36 jk msgqfõ 4'7 rEm igyk u.skao

ye|skaùula flre◊' fuys° lEï f,daí tl;a gemÜ tl;a w;r

;nk jdish iEu wjia:djlu fkdfjkiaj mej;=ks' frdlr® wdr®ï

ls%hdld˙;ajh bj;a ùfuka tka‚fï ls%hdld¯ y~o wvqlr.;

yelsúh' fuys we;s úfYaI yevh ksid fuu l%uh y∫kajkq ,enqfõ

nlÜ gemÜ hkqfjks' tys gemÜ jdish iSreudre lr .ekqug Isïia

fhdod .ekqks' fï w;r yhsfv%d,sla nlÜ gemÜ hkqfjka ;j;a

úfYaI nlÜ gemÜ jr®.hlao fhdod .ekqkq w;r tys úfYaIh

gemÜ la,shrkaia ;eîug wjYH fkdùuhs' fïjd ms<sn|j miqj jeä

úia;r b†˙m;a flfrkq we;'

by; wdldrhg nlÜ gemÜ l%uh fhdod .ekqu;a iuÛ

jE,aõ fol  oyk l=àrh ueog .ekqug is≥ ùu;a iamdr®la ma,.a

tl me;a;lg .ekqug is≥ùu;a ksid  oyk l=àr yevh jvd;a

jdisodhl l%uh jQ f.da,dldr l%uhg  .ekqu wmyiq úh' frdlr®

wdr®ï l%uh bj;a lrk w;ru gr®ìhq,kaia fyd¢ka we;sfjk

f.da,dldr oyk l=àr l%uh ,nd .ekqug fuys° ksIamdolhska yg

úYd, fjkila l<hq;= úh'

lEï Id*aÜ
lEï Id*aÜ
nlÜ gemÜ

nlÜ gemÜ fhdod .ksñka f.da,dldr oyk l=àrh

ksr®udKh l<yels wdldrh fuys olajd ;sfí' fï i|yd jE,aõ

iuÛ nlÜ gemÜ we, lr fomiska iúflfrk w;r lEï Id*aÜ

folla fhdod iEu is,skavrhlgu wh;a pQIK jE,aõ tla lEï

tllskao wfkla lEï tflka msgdr jE,aõ ls%hdlrùugo ilid

;sfnhs' fuf,i lEï folla fhdod .ekqu ksid fuu tka‚ka

y∫kajkq ,nkafka Twin cam tka‚ka hkqfjks'

nlÜ gemÜ iuÛ f.da,dldr oyk l=àr l%uh ksr®udKh ls¯u

Üõka lEï tka‚ul lEï

fol ls%hdlrjk tla wdldrhla

fuys olajd we;' iafm%dlÜ iy

ghsñka fÉka wdOdrfhka tka‚u

yd 2:1 wkqmd;fhka lEï fol
ls%hdlrùu fuys°o is≥fjhs'

fuf,i lEï folla fhdod .;a

tka‚u DOHC tka‚ka (Double
Over Head Cam)  hk  flá
fh≥fukaa  ye|skafjhs'

fuu ksr®udKfha° nlÜ gemÜ

yryd jE,ajh iDcqju lEï f,daí

iuÛ iïnkaO jk w;r frdlr®

wdr®ï bj;a lr  oyk l=àrh

f.da,dlr f,i ksr®udKh l,

yelsúh'

Üúka lEï ksr®udKh
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fmr igyfka lEï fol .shr ù,a folla yryd iïnkaO

ù tys wkqmd;h 1:1 f,i lerflk whqre olajd ;sfnhs' fuys
frdlr® wdr®ï bj;a lr nlÜ gemÜ fhdod .ekqfuka iDcqju lEï

f,daí u.ska jE,aõ ls%hdlrùug yels ùfukao ghsñka fÉka tl

fjkqjg ghsñka fn,aÜ tl fhdod .ekqfukao b;d idr®:lu

ksr®udKhla nj fmkS hhs' 4 jE,aõ ;dCIKh i|yd lEï folla

fhdod .; hq;= kuq;a th ;ks lEï tflkao ls%hd lrjk ksr®udK

ìysj we;s whqre my; olajd ;sfnhs'

;ks lEï tllska jE,aõ 4 la ls%hdlrùug ilid we;s whqre

■ 4 jE,aõ ;dCIKh i|yd is,skavr fyâ kùlrKh ls¯u
kùk fud agr ® r:

fndfyduhl tla is,skavrhla

i|yd bka,Ü jE,aõ folla

iy msgdr jE,aõ 2 la fhdod

.kq ,efnhs' fuys olajd

we;af;a ta i|yd is,skavr®

fyâ tl ksr®udKhj we;s

wdldrhhs' fuys°o oyk

l=àrh f.d a,dlr f,i

ksr®udKh ls¯u ksid fuhg

lEï folla fhdod .kq ,efnhs'

tla is,skavrhlg jE,aõ 4 la
fhdod .kakd wdldrh

lEï
Id*aÜ mq,s

fn,aÜ
whsâ, mq,s

lEï Id*aÜ ghsñka mq,s

ghsñka fn,aÜ
bkafÜla lEï tlaiafydaiaÜ lEï

tlaiafydaiaÜ jE,aõ
bkafÜla
jE,aõ

v%hsõ .shr®

ä%jka  .shr®

4 jE,aõ ;dCIKh lEï follska ls%hd lrjk whqre

 4 jE,aõ ;dCIKh i|yd  tla is,skavrhlg lEï f,daí

4 la wjYH jk w;r ;ks lEï tlla fhdod .ekqfï° fuf,i f,daí

y;rla  iú ls¯ug m%udKj;a bvla ,nd.; fkdyels fjhs' tfy;a

by; A igyk whqre lEï folla fhdod .ekqfï† tla lEï tllg

f,daí fol ne.ska fhdod  ta i|yd bv i,id.; yelsfjhs' tmuKla

fkdj tu.ska frdlr® wdr®ï bj;alr nlÜ gemÜ yryd iDcqju

jE,aõ ls%hdlrùug yels ùu fuys ;j;a jdishls' fuf,i  ;ks lEï

tllska jE,aõ 4 la ls%hdlrùug fkdyels jqj;a B igyfka úfYaI
wdldrhlska th bgqlrf.k we;' fuys lEï Id*aÜ tl fmkajd

fkdue;s jqj;a ;ks f,daí tllska jE,aõ folla ls%hdlrk f,i tys

frdlr® wdr®ï ksr®udKh lr we;s whqre jgyd.; yelsh' fuu.ska

ksIamdok úhou wvqlr.; yels jqj;a  kej;;a frdlr® wdr®ï

fhdod .ekSug is≥ùu tla wvqmdvqjla f,i ie,lsh yel' ukao

frdlr® wdr®ï fkdue;sj iDcqju nlÜ gemÜ yryd jE,aõ

ls%hdlrùfï° m%idrKh u; is≥jk jE,aõ la,shrkaia  fjkia ùu

iïmQr®kfhkau bj;aj we;s neúks'

(A) (B)
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pQIK iy msgdr jE,aõ
ksr®udKh

isjq myr tka‚ul pQIK myr ;=, fmg%,a jd; ñY%Kh

is,skavrh ;=,g fhduq ls¯ug;a msgdr myr ;=, ±jqkq jd;h

ihs,kairhg fhduq ls¯ug;a jE,aõ folla fhdod .efkk w;r

iïmSvk iy n, myr fofla° fuu jE,aõ folu fyd¢ka jeiS

mj;shs' fï w;r Wiia ;dCIKfhka hq;a kùk r:j, tla

is,skavrhlg bka,Ü jE,aõ 2 la iy msgdr jE,aõ 2 la fhdod .kakd

whqre fmr m˙Éf√ofhka úia;r úh' fï w;r we;eï kùk;u

tka‚ka j, msgdr jE,aõ folla iy bka,Ü jE,aõ ;=kla fhdod

.kakd wjia:do we;'

jE,aõ ysi / valve head

jE,aõ n| / valve stem

jE,ajhl ksr®udKh

08 jk m˙Éf√oh

tka‚ul tla is,skavrhlg wh;a bka,Ü jE,aõ .Kk

jeä ls¯fuka pQIK myr ;=, is,skavrh Wm¯u whq˙ka  mqrjd

.ekqu is≥ flfr®' msgdr jE,aõ folla fhdod .ekqfuka is,skavr

fyd|ska ysia lr .ekqu iy msgdr myr ;=, msiagkh by<g f.k

taug we;s wmyiqj wju lrùu is≥fjhs' by; igyfkka olajd

we;af;a fuu jE,ajhl ksr®udKhhs'

  jE,aõ ysfia yevh wkqj fuu jE,aõ jr®. lsysmhlgu

fjka l, yels w;r wo iïmQr®Kfhkau mdfya tka‚kaj, fhdod

.efkkafkaa fuu igyfka olajd we;s uIarEï ghsma (Mushroom
type) jE,aõ jr®.hhs' jE,aõ ysi ìï u,l yevh .ekSu ksid tu
ku fuhg fhdod we;s kuq;a fuh fndfyda úg y∫kajkq ,nkafka

fmdmÜ jE,aõ (poppet valve) kñks' by; igyfka olajd we;s
whqre jE,aõ ysi iy jE,aõ n| (Valve heads & valve stem)
hkqfjka fuh m%Odk fldgia follg fjka flfr®'

fuu igyfka bka,Ü

jE,ajhla iy msgdr jE,ajhla

olajd we;s w;r fï fol w;r

myiqfjka oelsh yels m%Odk

fjki kï bka,Ü jE,ajh msgdr

jE,ajhg jvd uola m%udKfhka

úYd, ùuhs' tka‚ul  pQIK myr

;=, is,skavrh ;=,g mqrjd .kakd

fmg%,a jd; ñY%Kh u; tka‚fï

n,h r|d mj;sk neúka pQIK

myfr®° jeä fmg%,a jd; ñY%K

m%udKhla mqrjd .ekqug fuf,i

bka,Ü jE,ajh úYd, lr ;sfnhs'

msgdr myr ;=, oejqkq jd;h

bka,Ü
jE,aõ

msgdr
jE,aõ

jE,aõ uqyqK;

udr®‚ka

ldKq

jE,aõ ysi

pQIK iy msgdr jE,aj fjki

is,skavrfhka msg jkafka by< tk msiagkh u.ska we;s lrk

mSvkh hgf;a neúka msgdr jE,ajh úYd, lr ke;' tfy;a pQIK

myfr®° ñY%Kh is,skavrh ;=,g weo .kq ,nkafka jdhq f.da,Sh

mSvkh hgf;a jk w;r jeäfjk tka‚ka fõ.hg idfmaCIj fuu

jdhqf.da,Sh mSvkh jeä fkdjk neúka bka,Ü jE,aõ ysi

m%udKfhka úYd, úh hq;= fjhs' ;jo tka‚ka by< fõ. j,°

jE,ajh újD;j mj;sk ld,h wvq jk ksido  is,skavr msrùu wvq

fkdùug fuf,i bka,Ü jE,ajh úYd, l, hq;= fjhs'

■ jE,aõ .hsâ / Valve gide
jE,aõ b;d ;o f,dayfhka ksmoùu ksid tys f.ùhdu wvq

jqj;a jE,ajh ls%hdlrk is,skavr fyâ is≥r tkï jE,aõ .hsâ tl

f.ùhdulg ,laúh yelsh' jd;a;= jdfka j,ska ;kk ,o is,skavr

fyâ j, fuu is≥ro ;o .;sfhka hq;a ksid iDcqju tu is≥r ;=,

jE,ajh ls%hdlrúh yelsh' tfy;a kùk r: ieulu fyâ tl
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■ jE,aõ iSÜ /valve seat
jE,aõ jeiqkq úg jE,aõ ysi k;rj we;af;a fmdar®Ü

fl<jr tkï jE,aõ iSÜ u;h' jE,aõ ysi fukau th iïnkaO jk

jE,aõ iSÜ tlo ;o f,dayfhka ksuúh hq;=h' tka‚ka by< fõ.

j,° jE,ajho by< ixLHd;fhka hq;=j we¯fï° iy jeiSfï°  fï

fol w;r flàula we;súh yels neúka thgo fuh Tfrd;a;= †h

hq;=h' ukao oyk l=àrh ;=, we;sjk ;o WIaK;ajh hgf;a fuu

fldgia folu ;†ka WKqiqïj we;s ksid  tf,i .skshï jQ f,day

folla flàfï† tys yevh myiqfjka fjkiaúh yels neúks'

tjf.au is,skavr ;=, mSvkh fukau pQIKho iqΩ jYfhka fyda

jeiqkq jE,aõ iSÜ yryd ldka≥ fkdúh hq;=h' fï ksid jE,aõ iSÜ

tl fjku fldgila f,i fuu ;;ajhkag Tfrd;a;= fok ;o

f,dayfhka ksmojd th pQIK iy msgdr fmdar®Ü folg .s,ajd iú

lrkq ,efnhs' tfy;a  jd;a;= jdfka j,ska ;ekQ is,skavr fyâ j,

muKla tu fyâ tflau jE,aõ iSÜ tl lmd ;sfnhs' kuq;a wo jeä

jYfhkau Ndú;d jk weΩñkshï wef,dahs  is,skavr fyâ j,

wksjdr®hfhkau  jE,aõ iSÜ fhdod .ekSSu is≥fjhs'

jE,aõ .hsâ jE,aõ .hsâ

jE,aõ iSÜ jE,aõ iSÜ

is,skavr fyâ tlg jE,aõ .hsâ iy jE,aõ iSÜ iújk whqre

fuu igyk u.ska tka‚ul fhdod we;s jE,aõ .hsâ

fukau jE,aõ iSÜ tlo meye†<sj olajd ;sfnhs' fï hgf;a jE,aõ

.hsâ fukau jE,aõ iSÜ tlo mΩ≥ jQ úg uqΩ is,skavr fyâ tlu

udre ls¯ug wjYH fkdjk w;r jE,aõ iSÜ muKla udre lr kej;

Ndú;d l, yels fjhs'

weΩñkshï wef,dahs f,dayfhka ksmoùu ksid fuu is≥r wjg

fldgi muKla ;o f,dayfhka ksmoùuo wmyiqh' tjka is,skavr

fyâ i|yd fuu jE,aõ is≥r jE,aõ .hsâ  fhdod ilikq ,efí'

jE,aõ .hsâ hkq is,skavr fyâ tfla jE,aõ ls%hdlrk is≥r  ;=,g

.s,ajd we;s ;o f,dayfhka ;ekQ l=vd ia,Sõ tlls'

fuu A igyfkka ;o f,dayfhka ;kk ,o jE,aõ .hsâ
folla fmkajd we;' B igyk whqre th is,skavr  fyâ tlg
iúl, úg je,aõ n| ls%hdlrk is≥r f.ùhdfï° uqΩ is,skavr fyâ

tlu udre fkdlr jE,aõ .hsâ muKla udrelr kej; Ndú;hg

.; yels ùu  fuys we;s úYd,;u jdishhs'

f,dla ldKq

jE,aõ .hsâ

jE,aõ n|

jE,aõ uqyqK;

jE,aõ .hsâ tl ;=, jE,ajh ls%hdlrk whqre

fl%dañhï wdf,ams; jE,aõ n|

;o wef,dahs áma tl wdf,ams; jE,aõ ysi
iy uqyqK;

f.ùhdu wvqjk f,i fl%dañhï iy ;o f,day wdf,am l<
jE,ajhla

Bhï iys; fmg%,a Ndú;fha° jE,aõ n|g iy jE,aõ iSÜ

j,g wjYH iafkaykh tu fmg%,a j, wvx.= Bhï ixfhda.h u.ska

,enqkq w;r kùk r: Bhï rys; fmg%,a i|yd muKla ksmoùfuka

myiqfjka ,enqkq tu iafkaykh  wysñ úh' fï wkqj kj tka‚ka

j, fhdod .efkk jE,aõ j, fuu f.ùhdug Tfrd;a;= fok ;o

f,day  wdf,am fhdokq ,efnhs'  fï hgf;a we;eï tka‚ka j, fï

i|yd  fl%dañhï jeks ;o f,day wdf,am lr we;s wjia:do ±lsh

yel' by; igyfka olajd we;af;a tjka jE,ajhls'
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jE,aõ .hsâ

(A) (B)
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(A) (B)

tka‚ul jE,aõ iSÜ fyd|ska uqødjk whqre iy jE,aõ iSÜ

iy jE,aõ fyâ tl w;r uqyqK; (valve face) msysáh hq;= whqre
by; igyfkka olajd ;sfnhs' jE,aõ iSÜ tl iy jE,ajh w;r

iamr®Y jk fldgi jE,aõ f*aia kñka ye¢kafjhs' th by; A
igyk whqre jE,aõ ysi fl<jr msysàu jE,ajfha meje;aug iq≥iq

fkdfjhs' tfukau m<,ska jeä tu iamr®Y fldgfia fyd| uqødùulao

we;s fkdfjhs' ;jo ta w;r /f|k wmøjH ksido ldka≥ we;s fjhs'

fï wkqj B igyk whqre fuu jE,aõ uqyqK; jE,aõ iSÜ tfla

fukau jE,aõ ysfia y˙ ueo msysgk f,i ilid.; hq;= fjhs'

jE,aõ f*aia yevh  ksr®udKh úh hq;= whqre

fuu igyk whqre jE,aõ iSÜ tl iy jE,aõ ysi n|k

fldgi tl iudk fldaKhlska msysáhfyd;a jE,aõ iSÜ tl iy

jE,ajh w;r we;sfjk jE,aõ f*aia tflys m<, jeä fjhs' thg

fya;=j tu mr;r  ysvei iudka;r.;j msysàuhs' túg ta yryd

wmøjH ;ekam;aùu jeä ùfuka uqødùu fyd|ska is≥ fkdfjhs' ta

wkqj jE,aõ ysi  iy jE,aõ iSÜ tl fldaK follg ilia lr

.ekqfuka je,aõ f*aia tl wjYH .Kkg wvqlr.; yelsfjhs'

ó<Û igyfkka th fmkajd ° we;'

jE,aõ iSÜ

jE,aõ

45
0

45
0

jE,aõ f*aia

iudka;r
ysvei

jE,aõ f*aia fldaK iudk ùu iq≥iq fkdùu

fuu igyfka ±lafjk whqre jE,aõ ysfia fldaKhg jvd

jE,aõ iSÜ tfla fldaKh uola jeä l, úg jE,aõ uqyqK; (Valve
face)  l=vd l, yelsfjhs' idudkHfhka jE,aõ iSÜ tll ;sìh hq;=
iq≥iq fldaKh wxYl 45

0
 la muK fjhs' ta wkqj by; igyfka

jE,aõ ysfia fldaKh wxYl 45
0
 la f,i f.k jE,aõ iSÜ fldaKh

wxYl 46
0
 la lr ;sfnhs' fï wkqj fldaK wka;rh wxYl 1

0
 la

fõ' iEu tka‚ulu fuf,i fjkia fldaK w.hl jE,aõ iSÜ tlla

fhdokq ,enqj;a tu fldaK wka;rh wxYl 1
0
 la isák f,i

ksr®udKh lrkq ,efí' bkamiq jE,aõ ,ema ls¯u ;=,ska wjYH m<,g

jE,aõ iamr®Y jk fldgi tkï uqyqK; ,nd.; yels fõ' fuu

jE,aõ uqyqK; ;sìh hq;= iq≥iqu w.h wÛ,lska 1$16 isg 1$8 olajd

muK fõ'

by; igyfka olajk ,o wdldrhg jE,aõ iSÜ fldaK

wka;rh wxYlhla f,i .ekSfuka jE,aõ iïnkaO ;Srh tkï

uqyqK; wjYH w.hg ,nd.; yels kuq;a ty uqyqK; (valve
face)  jE,aõ ysfia fl<jrgu meñ”u iq≥iq fkdfjhs' fuu uqyqK;

msysáh hq;af;a jE,aõ ysfia uOHfha nj fmr msgqfõ 8'06 rEm

igyklskao olajk ,°' fuhg fya;=j jE,aõ iSÜ tl jE,aõ ysi

fl<jrg meñ◊h fyd;a tys f.ùhdu;a iuÛu jE,aõ ysi fukau

jE,aõ f*aia tlo ;=kS ùuhs' jE,aõ f*aia tl uOHfha msysá úg th

f.ùhdu;a iuÛ  is≥ jkafka jE,aõ f*aia tl m<, jeäùu neúka

th jeä ld,hla Ndú;d l, yelsfjhs' 8'10 igyfkka fuh jvd;a

meye†<s jkq we;'  fuu wjYH;djh bgqlr .ekqug fuu jE,aõ

iSÜ tl fldaK lsysmhlska hq;a yev ;,hla f,i ilid .kakd w;r

ó<Û igyfkka th olajd ;sfnhs'

jE,aõ iSÜ

jE,aõ

45
0

46
0

jE,aõ f*aia fldaK wiudk jQ úg jE,aõ f*aia m<,
wvq jk whqre
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jE,aõ f*aia
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f;la .skshï úh yelsh' tf,i .skshï jQ jE,aõ ysi jE,aõ iSÜ

tl yd ;†ka .eàfï° myiqfjka ;e,S hdfuka tys yevh  fjkiaúh

yelsh' fï ksid fyd| jE,aõ isis,a ùula msgdr jE,ajhg wjYH

fjhs' igyfka fuf,i jE,aõ ysfia

úúO iSudjka j, mj;sk WIaK;aj

fjki meye†<sj olajd we;'

by; wdldrhg wêl f,i

WKqiqï jk msgdr jE,ajh ´jr®

ySÜ ùu je<elaùug tys we;s

;dmh bj;al, hq;=fjhs' fuys°

jE,ajh isis,a jkafka tu wêl

;dmh fuu igyk whqre jE,aõ

iSÜ tl iy jE,aõ .hsâ tl yryd

is,skavr® fyâ tlg jHdma; ùug

bv ye¯fuks' idudkHfhka tka‚ul

jE,aõ iSÜ

jE,aõ .hsâ

jE,aõ iSÜ tl yryd
jE,ajfha ;dmh msg ls¯u

we;eï jdyk j, msgdr jE,ajh ;†ka WKqiqï ùu

je<elaùug tys n| l=yrhla f,i ilid ta ;=, fidaähï leg

mqrjkq ,efnhs' igyfka th olajd we;' fi' wxYl 97'8
0
  °

fidaähï øj njg m;afjk w;r tu.ska wêl f,i r;afjk jE,aõ

ysi fldgfia isg ;dmh jE,aõ n|g blaukska ikakhkh ùu;a tys

isg jE,aõ .hsâ tlg tu ;dmh msg ls¯u;a b;d fyd¢ka is≥ fjhs'

fidaähï mqrjk ,o l=yrh

jE,aõ n| ;=, fidaähï leg msrùfuka ;dmh bj;a
flfrk whqre

fuys by< igyfkka olajd

we;af;a jE,aõ iSÜ tl ueog

iïnkaOl ;Srh ,nd .ekqug

fldaK ;=klska hq;= yev ;,

iys;j  jE,aõ iSÜ tlla ksr®udKh

flfrk wdldrhhs' fuys jï mi

igyfkka tu fldaK yev;,

;=k úYd, lr olajd we;' fï

wdldrhg jE,aõ ysi iy jE,aõ

iSÜ tl ilid.;a miq kshñ;

jE,aõ iïnkaOl ;Srh tkï

uqyqK; ,nd.; yelsfõ' wΩ;ajeähdjl° tu mr;rh fjkiaj

we;akï fyda lvf;dΩ ù we;akï jE,aõ ,ema ls¯u ;=,ska th

ilid.; yelsh' tys° jE,aõ uqyqK; jE,ajh w.g meñfKa kï

fuu jE,aõ iSÜ kej; lemSfuka iy jE,aõ ysi .%hskaâ ls¯fuka

kshñ; fldaK ,nd .; yelsfjhs'

jE,aõ iSÜiïnkaOl ;Srh

jE,aõ iSÜ
mr;rh

jE,aõ f*aia yevh fldaK
lsysmhlska  ksr®udKh

úh hq;= whqre

■ jE,aõ isis,a ls¯u /valve cooling

tka‚ul pQIK jE,ajh

ta yd ks;ru .efgk  isis,a

fmg%,a ñY%s; jdhqfjka isis,a

jqj;a msgdr jE,ajh ;o

WKqiqulg ,lafjhs' fuys°

msgdr jE,aõ ysfia úúO fldgia

idudkHfhka fi' wxYl 550
0

isg fi' wxYl 650
0
 olajd

w;r WKqiqulg ,lajk w;r

tys° jE,aõ ysi r;=mdg jkmsgdr jE,ajh  WKqiqï jk whqre

ls%hdlrk ld,fhka msgdr jE,ajhla újD;j mj;skafka ;=fkka

tll muK ld,hla jk w;r b;s˙ ;=fkka foll ld,hla jE,ajh

jeiS mj;shs' tu ld,h ;=, jE,aõ ysfia ;dmfhka jeä m%udKhla

iamr®Yj we;s jE,aõ iSÜ tlg uqod yefrhs' fuf,i jE,aõ iSÜ iy

.hsâ u.ska weo .kakd ;dmh is,skavr® fyâ tl ;=, we;s fjdagr®

celÜ u.ska isis,k moaO;sh yryd fr®äfhagrhg fhduq flfr®'
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jE,ajhla újD;ùu is≥ jkafka lEï f,daí yevfhka nj

wms oksuq' fuf,i újD;jk jE,ajhla kej; jeiSu is≥ jkafka ta

iuÛ we;s ˙gka iams%ka tflks' we;eï úg th iams%ka folla úh

yel'  leñh u.ska jE,ajh újD;ùfï° yelsf,k iams%ka tl kej;

†. ye¯fï° fuf,i jE,ajh jeiSu is≥ fjhs'

■ jE,aõ iams%ka / valve springs

jE,aõ tlla iuÛ iams%ka tl iújk whqre by;

igyfkka olajd ;sfnhs' idudkHfhka iams%ka tlla yels,Sfï°

uq,skau jeä wdhdYhla wjYH fkdjk w;r th hï muKlg

yelsΩkq miq ;j ≥rg;a ;o ls¯u wmyiq fjhs'  tkï tys fgdaIka

.;sh jeäfjhs' jE,ajhla ls%hdlrkafka iqΩ ≥rla neúka fuys° tu

≥r ;=, jeäu fgdaIka .;sh we;s ls¯ug kï iams%ka tl ks;ru

hï muKlg ;olr ;eîu wjYHfjhs' by; igyk whqre iams%ka

tlla jE,ajhg iúlr we;af;a hï muKlg yels,Sfuka miqj

neúka fuys° jeäu fgdaIka .;shla ,nd° jE,ajh fyd¢ka iy

läkñka jeiSu is≥fjhs'

iams%ka tlla yl=,k úg uq,skau yels,Su wdrïN jkafka

f;rmqu ,ndfok  fl,jfr® we;s oÛr j,ska jk w;r tys wfkla

fl<jfr® we;s oÛr yels,Su wdrïN jkafka f;rmqu ,ndfok

fl<jr we;s oÛr fndfyda fihska yels¨kq miqjh' fï wkqj

jE,ajhla újD; jkafka iqΩ ≥rla neúka jE,aõ iams%ka tllo

yels,Su is≥ jkafkaa tys by< fl<jfr® we;s oÛr lsysmh mu◊'

fï ksid tu oÛr lsysmfha fgdaIka .;sh jvd;a jeäúh hq;=h' fuu

;;ajh i<ld ksIamdolhska úiska jE,aõ iams%ka ksr®udKh wdldr

lsysmhlg is≥ lrkq ,nhs'

jE,aõ iams%ka

jE,aõ fldgr®

iS,a

˙fgkr®

jE,ajhlg ˙gka iams%ka tl iújk whqre

 Wi jeähs

 Wi wvqhs

 Wi jeähs

 Wi wvqhs

 Wi wvqhs

(A)

(B)
jE,aõ iams%ka oÛr mr;rh
fjkia lr we;s wdldr

fuu A igyfkka olajd we;s

jE,ajfha my< fl<jr oÛr w;r

we;s Wi wvq lr we;s w;r by<

fl<jfr® we;s oÛr lsysmh w;r Wi

jeä lr ;sfí' fï ksid jE,ajhg iams%ka

tl iú l, miq iams%ka by< fl<jfr®

we;s oÛr w;r fgdaIka .;sh jeäjk

w;r jE,ajh we¯fï° iy jeiSfï°

ls%hdlrkafka tu oÛr neúka ;o

fgdaIka .;shla jE,ajh ls%hdlrk iSudjg

,efí' tu.ska jE,ajh blaukska jeish

yels jk w;r fyd| uqødjlao ,nd.;

yelsfjhs'

fuu Bigyfka olajd we;s iams%ka
tfla jeä mr;rhla ,nd° we;af;a

iams%ka tflys uOH oÛZr j,h' ta wkqj

th yl=Ωjd jE,ajhg iúl, miq jeä

fgdaIka .;shla uOHfha we;s oÛZr

j,ska ,nd° ;sfnhs' by; A igyfkka

bkr® iams%ka wjqgr®  iams%ka

we;eï tka‚ka j, jE,aõ i|yd iams%ka folla fhdokq

,efnhs' fuys° igyfka olajd we;s l=vd iams%ka tl úYd, iams%ka

tl ;=,g fhdod iú flfrhs'  fuu tla iams%ka tlla T;d we;s

jE,aõ iams%ka folla fh°u

olajk ,o iams%ka tl u.ska tljru ;o .;shla ,ndfok w;r

th iqug lr .ekqug fuu.ska yelsfõ' ukao jE,ajh újD; lrk

úgu wvq fgdaIka .;shla ,nd° bkamiq ;o fgdaIka .;shla fuys°

,efnk neúks' by< fõ.fha° jE,ajh wjYHjdg jvd ;†ka

jeiSuo fuu.ska je<lS jE,aõ iSÜ flàu je<lS hhs'
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jE,aõ i|yd fhdod .kakd jE,aõ fldgr® tkï f,dla

.Kkdjlau fuys olajd we;' jE,aõ iams%ka yl=Ωjd ta u;

˙fghskrh ;ekam;a l, miq fuu fldgr® fol iúlr ̇ fÜkrh

ksoyia ls¯fuka jE,ajh fyd|ska isrùu is≥fõ' fï w;r jE,aõ

.hsâ yryd oyk l=àrhg is≥úh yels f;,a ldka≥j je<elaùug

fuu jE,aõ fldgr® j,g my<ska uqødjla fhfok w;r ta ms<sn|j

ó<Ûg oekqj;a fjuq'

jE,aõ fldgr® ksr®udKh jk úúO wdldr

■ jE,aõ iafgï Ths,a iS,a

jE,aõ .hsâ jE,aõ .hsâ

bka,Ü
fmdar®Ü

tlaiafydaiaÜ
 fmdar®Ü

jE,aõ .hsâ ;=,ska f;,a ldka≥ úh yels whqre

tka‚ul jE,aõ .hsâ yryd is≥úh yels f;,a ldka≥j

fmkajd °ug fuu igyk kej; b†˙m;a lr we;' fuys bka,Ü

fukau msgdr jE,aõ .hsâ fol ;=, we;s bv jdish tkï la,shrkaia

tl ;=,ska gemÜ ljrh ;=, bisfrñka mj;sk f;,a jdIamh bka,Ü

me;a;g úreoaO me;a;g wfkl T;d ;sfnhs' tka‚ka by< fõ.fha°

we;sfjk jE,aõ jhsfí%Ika ùu je<elaùug fuf,i iams%ka folla

fhdok w;r iams%ka folu tl;=j wjYH fgdaIka .;sh ,ndfok

neúka iams%ka oÛr w;r mr;rh fjkila lr fkdue;'

jE,aõ fldgr®

jE,aõ ˙fghskr®

jE,aõ iams%ka

jE,aõ iams%ka jE,aõ n|g isr lrk whqre

jE,aõ iams%ka tlla u.ska jE,ajh jeiSu i|yd jE,aõ n|

by< fl<j˙ka iams%ka tl u.ska wdmiq by<g weo .ekSu is≥úh

hq;= fjhs' by; igyk whqre fï i|yd jE,aõ iams%ka tl >klu

fjdIrhla u.ska jE,aõ n|g fikagr® lr ;nd .ekqu;a jE,aõ

fl<jr tu fjdIrhg iïnkaO ls¯u;aa is≥fjhs'

jE,aõ iams%ka fikagr® lr ;nd .ekqug iy ord isàug

fhdod .kakd fuu úfYaI fjdIrh y∫kajkq ,nkafka ˙fghskr®

(retainer) hkqfjks' ̇ fghskrh jE,aõ n|g iïnkaO ùu i|yd

fÜmr® yevfha mΩ folla fhdod .efkk w;r tajd collets, ke s,
fyda cotter  hk kï j,ska ye¢ka fjhs' fï w;=˙ka jE,aõ fldgr®
hk kñka wm rfÜ ldr®ñlhska fuh nyq,j y∫kajkq ,nhs' fïjd

iú ùug jE,aõ nf|ao úfYaI ldkqjla fyda folla (groo es) lmd
;sfnhs'  by; igyfka tjka ksr®udK folla olajd we;'

jE,aõ ˙fghskrfha fÜmr® yevh;a jE,aõ fldgr® j,

we;s fÜmr® yevh;a tlu fldaKhlska hq;= w;r tu.ska b;d fyd|

iïnkaOhlska hq;=j jE,aõ ̇ fghskrh isr lr ;nd .ekqug jE,aõ

fldgrhg yelsj ;sfnhs' tla tla tka‚ka j, jE,aõ fldgr  úúO

yev j,g ksr®udKh lr we;s w;r ó<ÛZ igyfkka tjka jE,aõ

fldgr® yev lsysmhla olajd ;sfnhs'
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