
Damuthu Technical publications/ Fax. 2835030 / E.mail rotaryauto7@gmail.com

Rotary Auto Training Centre -Nugegoda

Advanced Auto Technology
(Part-2) Course Director / Lecturer

D.M.M.Dassanayake☎ 01-2835050

Auto Transmission  02

Tfgdaueála .shr l%uhgo †.= b;sydihla

we;s w;r wo ;sfnk fldïmshqgr® md,k

bf,lafg%dayhsfv%d,sla .shr fmÜáh olajd th

†hqKqfjñka meñK we;' fuys wdrïNh tmsihsla,sla

.shr fmÜáh f,i ye¢kaúh yel' fmr ,xldfõ

nyq,j Ndú;d jqkq vn,a fvlr® nia r: i|yd fhdod

;snqfkao fuu .shr l%uhhs' fuu uq,a hq.fha

tmsihsla,sla (Epycyclic) .shr l%ufhka wOHhkh
wdrïN ls¯su Tfgdaueála .shr fmÜá jgyd .ekSu

jvd;a myiq lrhs' ma,ekg˙ .shr l%uh (Planetery
gear train) kñka ye¢kafjkafkao fuu tmsihsla,sla
.shr l%uhhss'

Tfgdaueála .shr l%uh
Auto Transmission

fuys oelafjkafka ma,ekg˙ .shr® ù,a

lÜg,hl ls%hdld˙;ajh myiqfjka jgyd .; yels

f,i ilik ,o wdor®Y ksujquls' fuys ika ù,h;a"

(Sun wheel) ̇ ka .shrh;a" (Ring gear) ma,ekÜ ù,a
lÜg,h;a (Planet wheel) fjka fjkaj msg;ska
lerleùug;a tfukau wjYH úfgl tajd fjka

fjkaj isr lr k;r ls¯ug;a yelsjk f,ig  .shr

fmÜáh ;=, ksu_dKh lr ;sfnhs' fuf,i fuu ù,a

lÜg,hla fyda folla isr lr b;s˙ lÜg,hlska

t<jqu ,nd°fuka .shr wkqmd; 07 la ,nd.; yels

w;r fuys° jeä jYfhka Ndú;hg f.k we;s .shr

04la ,nd .kakd wdldrh my;ska oelafõ'

■ m<uq .shrh (1st gear)

r:hl m<uq .shrfha° jeäu .shr

wkqmd;hla fhdod tka‚ka fõ.h wvqlr thg

idfmaCIj n,h jeä lr.; hq;= fõ'  by;

igyfkka tu ksu_dKh olajd we;' fuys° ˙ka

.shrh th jgd we;s fí%la nEkaâ tllska fyda fjk;a

Wml%uhlska isr lr k;r lrkq ,efnhs' bkamiq ika

ù,h tka‚fuka lerlSug i<iajk w;r ikaù,h

u.ska ma,ekÜ .shr lÜg,h lerlSu is≥fõ' fuys°

ma,ekÜ .shr tl,i ikaù,h iuÛ lerflk

w;ru ma,ekÜ ù,a ;=k fjka fjkaj ;ukaf.a

wCIh jfÜo lerlSfuka fuu ma,ekÜ ù,a lÜg,h

(Carrier) lerflk fõ.h ikaù,fha fõ.hg jvd
wvqfjhs' fuys° iEfok .shr wkqmd;h tka‚ka

fõ.h wvqlr lerl=ï n,h  jeä ls¯ug fya;==fjhs'

Ring gear driving /Sun wheel locked

Sun wheel

■ fojk .shrh (2nd gear)

tmsihsla,sla .shr wdor®Y ksr®udKh

tmsihsla,sla fojk .shr wkqmd;h ,nd .ekqu

fojk .shrh i|yd wkqmd;h ,nd

.ekSfïoS ika ù,h f,dla lrkq ,nhs' fuys° tka‚u

u.ska t<jqu ,nd fokafka ˙ka .shrhgh' ˙ka

.shrh lerlSfï° th u.ska ma,ekÜ .shr tl f,i

th lerflk †idjgu wvq fõ.fhka lrljd .shr

wkqmd;hla ilikq ,nhs'

˙ka .shr®

fí%la ,hskr®

ika ù,a

fí%la ,hskr®ma,ekÜ ù,a

Sun wheel Ring gear

Planet gear

Sun Wheel driving / Ring gear locked

tmsihsla,sla m<uq .shr wkqmd;h ,nd .ekqu

Ring gear

Planet gear
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■ ;=ka jk .shrh ̂ fgdma .shr®& (1st gear)

Planet Wheel  & Ring gear locked
together

Ring gear

Planet gear

Sun wheel

tmsihsla,sla fgdma .shrh ,nd .ekqu

fgdma .shrh (Top gear) hkqfjka

y∫kajkafka .shr wkqmd;hla fkdue;sj tka‚ka

fõ.h tf,iu .shr fmÜáfhka ksl=;a lrk

.shrhhs' idudkHfhka b†˙ fõ. ;=kla iys; .shr

fmÜáhl fgdma .shrh jkafka ;=kajk .shrhhs'

fõ. i;rla jqks kï i;r jk .shrh fgdma .shrh

f,i ie<fla' fgdma .shrh tmsihsla,sla .shr

lÜg,hlska ,nd .ekSfïoS lrkq ,nkafka ˙ka

.shrh;a ma,ekÜ .shr tl,i;a tlg f,dla lr

;ks tallhla f,i lerlSug ie<eiaùuhs' túg

ma,ekÜ .shr tl;ek lerlSu j<lsk neúka uq¨

lÜg,hu ;ks fldgila f,i tlu fõ.hlska

lrlefõ' .shr wkqmd;h 1:1 la jk neúka th
fgdma .shrh f,i ie<fla'

■ ˙jia .shrh (Reverse gear)

Planet Wheel  carrier locked / Direction
of driving rotation reversed

Ring gear

Planet gear

Sun wheel

tmsihsla,sla ˙jia .shrh ,nd .ekqu

˙jia .shrfha° ma,ekÜ .shr lÜg,h isr

lr ;nk w;r tu lÜg,hg wh;a frdao j,g ;u

wCIh jgd muKla lerlsh yel' tys° tka‚u u.ska

ika ù,h lrljk w;r k;r ù we;s ma,kÜ .shr

lÜg,h u.ska ˙ka .shrh wfkla mig lrljkq

,nhs' tkï lerflk †idj fï u.ska udre fjhs'

ta w;ru wjYH .shr wkqmd;h ,ndfoa'

uq,skau Ndú;d jqkq tmsihsla,sla .shr

fmÜá j, tla tla .shrh i|yd fjka fjka

jYfhka jQ tmsihsla,sla .shr lÜg, Ndú;dùfuka

th m%udKfhka b;d úYd, jQjd fiau n˙kao b;d

jeäúh' tfy;a Tfgdaueála .shr fmÜá j, fï

i|yd fhfokafka fujeks lÜg, tlla fyda folls'

tlu .shr lÜg,h .shr fõ. lsysmhla i|yd

ieliSfïoS ksoiqkla f,i jfrl ˙ka .shrh

tka‚ug;a ma,ekg˙ ù,a r:fha frdao j,g;a

iïnJO úh hq;=h' tfiau ;j;a .shrhla i|yd th

udre ù iïnJO úh hq;=h' fuu l%shdld˙Fjhka ,nd

.ekqug th uola ixlSr®K f,i ksuúh hq;= fjhs'

fï w;r fmr  i|yka wdldrhg tmsihsla,sla

l%ufhka ,nd.; yels jQfha b†˙ .shr ;=kla jQ

w;r ;=kajk .shrh fgdma .shrh úh' tfy;a

idudkHfhka uekqj,a .shr l%ufha° jvd;a fhdod

.kafka b†˙ .shr 4 la jk w;r tys fgdma .shrh

y;rjk .shrh fjhs' fuf,i Tfgda .shr l%ufha°o

w;S;fha b†˙ .shr 4 la ,nd .ekqug tmsihsla,sla

.shr l%uh úúO whq˙ka fhdod f.k ;sfí' my;

±lafjkafka bka tla me/◊ l%uhls'

fuys olajd we;af;a me/◊ tmsihsla,sla

.shr  l%uh u.ska b†˙ .shr y;rlska hq;a .shr

fmÜáhl ie,iqu i|yd ;=kajk .shrh ilia l,

wdldrhls' fuys° lr we;af;a .shr folla fY%a◊.;

f,i tlg tla ls¯uls' tys° tla tmsihsla,sla

.shrhlska ;j;a tlla ls%hdlrùu is≥fjhs' túg tu

.shr foflau wkqmd; tl;=ùfuka wΩ;ska .shr

wkqmd;hla ielfia'

fmr fudagr® r:j, by; wdldrfha ksr®udK

w;sfr®l .shr wkqmd; ,nd .ekqug fhdod .ekkq;a

bkamiq fuh fjk;a wdldrhlska b;d l=vdjg ilid

.ekqug yelsúh' ta fuu .shr lÜg, folu ;ks

tallhla f,i ilid .ekqfuks' ta flfia±hs ó<Ûg

wOHhkh lruq'

tmsihsla,sla .shr wkqmd; fuhg fmr

i|yka whqre 1 jk iy 2 jk .shr wkqmd; ,nd.;a

wdldrhg uq,sl f,i ̇ ka .shrh f,dla lr ikaù,h

lerlùfuka fyda ika ù,h f,dla lr ˙ka .shrh

w;safr®l .shr wkqmd; ,nd.; yels whqre
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lerlùfuka ,nd.; yels úh' tfukau fuf,i

,nd.;a .shrhl ikaù,a iy ̇ ka.shr  oe;s .Kk

fjkia ls¯ukao ;j ≥rg;a .shr wkqmd; fjkia l,

yelsh' my; olajd we;s iólrK ie,iqfuka th

jgyd .; yelsh'

R/GEAR G/R = T/R
T/S

2nd GEAR G/R = T/S+T/R
T/R

1st GEAR G/R = T/S+T/R
T/S

T/ Sun wheel = 18
 T/Ring gear    = 42

1st  gear      =   3.33;1
2nd gear      =   1.43;1
Revers  gear =   2.33;1

by; olajd we;af;a ±;s 18 lska hq;a ikaù,a

tlla iy ±;s 42 la iys; ˙ka .shrhla tlalr

ilid we;s tmsihsla,sla .shr lÜg,hla" m<uq"

fojk iy ̇ jia .shr i|yd fhdod .ekqfï° .shr

wkqmd; ielfik  wdldrhhs' fuys° m<uq .shrh

,nd .ekqfï° .shr wkqmd;h fidhk iólrKh

by<skau olajd we;' ta wdldrhg fojk iy f;jk

.shr j,°o .shr wkqmd; .Kkh lrk wdldrh

iólrK igyk whqre ms<sfj,ska fjkia wdldrhg

fhdod .; hq;=fjhs'

by; iólrK fmf,ka wmg ;j;a tla

fohla jgyd.; yelsfjhs' tkï tmsihsla lÜg,hl

ika ù,fha fukau ̇ ka .shrfhao ±;s .Kk fjkia

ls¯fuka bka ,efnk .shr wkqmd;h ;j ≥rg;a

fjkial, yels njhs' ikaù,fha fyda ˙ka .shrfha

úYalïNh fjkia ls¯fuka fuh is≥ l, yel'

.shr wkqmd;h            =  G/R
ika ù,a ±;s .kk      =  T/S
˙ka .shr oe;s .kk    =  T/R

by; A iy B igyfkka olajd we;af;a
tmsihsla,sla .shr lÜg, folla jk w;r tajdfha

˙ka .shrh tlu úYalïNfhka hq;= jqj;a ika ù,h

A tmsihsla,sla lÜg,hg jvd B lÜg,fha l=vdh'

fï wkqj fuu lÜg, fol fojk .shr wkqmd;h

,nd .ekqug ika ù,h f,dla lr ˙ka .shrfhka

t<jQfha hhs is;uq' tfy;a fuys° ,efnk .shr

wkqmd; fol tllg tlla fjkia fjhs' fï wkqj

fuu .shr lÜg, fol C igyk whqre ;ks

tallhla f,i ilia lr úYalïNfhka fjkia

tfy;a fmd≥ ika ù,hla fhdod .; yels fjhs'

(B)

fuys olajd

we;af;ao .shr wkqmd;

ixLHdj jeä lr

.ekqug tmsihsla,sla

.shr lÜg, folla

taldnoaO lrk ;j;a

wdldr folls' fuu A
igyfkka olajd we;s

ksr®udKfha° fmd≥ ika

ù,h ;ks úYalïNhg f.k we;s w;r ̇ ka .shrfha

úYalïNh fjkia lr we;'  B igyfkka olajd we;s
ksr®udKfha ika ù,h fukau ˙ka .shro úYalïN

follg f.k we;' tys° ol=Kq mi tmsihsla,sla

lÜg,h i|yd ma,ekÜ ù,a úYalïNh úYd, lrkq

fjkqjg thg ma,ekÜ ù,a folla fhdod we;'

tu.ska tys lerl=ï †idjo fjkialr .; yelsfõ'

input

output

A

A

B

B

C

■ tmsihsla,sla .shr ls%hdlrùu

.shr fmÜáhla ;=, tmsihsla,sla .shr

l%uh fhdod .ekqfï° jeä bvla hefjkafka tys ika

ù,a" ma,ekÜ ù,a iy ̇ ka .shr isr ls¯u i|yd l,aÉ

ksr®udKh ls¯ugh' fuys olajd we;s tmsihsla,sla

.shr hdka;%kfha fuu la,É iú ls¯u myiqùu

i|yd tmsihsla,sla .shr folla tlg taldnoaO lr

we;' ta wkqj fuysA la,ph iïnkaO ls¯fuka fmd≥
ika ù,h bkamqÜ Id*aÜ tlg iïnkaO ù th tka‚u

u.ska lerlùu is≥fõ' th ,sys,a lr B la,ph
iïnkO l, úg bkamqÜ Id*aÜ tl jïmi

tmsihsla,sla fldgfia ̇ ka .shrhg iïnkaO fõ' C
la,ph iïnkaO ls¯fuka ol=Kq mi tmsihsla,sla

.shrfha ma,ekÜ ù,a lÜg,h isr l, yelsfõ'

±;s .Kk wkqj .shr wkqmd;h fjkia ls˙u

ikaù,a úYalïnh wkqj  .shr wkqmd; fjkia ls˙u

tmsihsla,sla .shr folla tla
lr .shr wkqmd; ,nd .ekqu

isr ls˙ug myiq ùug .shr lÜg, folla tla ls¯u

(A) (B)

(A)

(C)
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fuhg ;j≥rg;a la,É iïnkaO jk w;r fuys ta

ish,a, olajd ke;' flfia fyda fuh b†˙ .shr

;=kla iys; tmsihsla,sla tl,ila ksid fuys .shr

lÜg, foflau ikaù,a iy ˙ka .shr tlï

úYalïNfhka hq;=j f.k we;' tfy;a fuhu ika

ù,a úYalïnh fjkia ls¯fuka w;sfr®l .shrhla

.; yels f,i ielish yelsfõ'

fuy s  ol aj d

we;af;ao tmsihsla,sla

.shr lÜg, foll

tl;=jla jk kuq;a tys

miqmi lÜg,hg jvd

b†˙ lÜg,fha ika

ù,h fukau ˙ka

.shrho úYalïNh

wvqlr ksr®udKh lr

we;' fuu l%uh fhdod

.ekqfuka ksIamdolhdg wjYH .shr wkqmd; ta

whq˙kau ,ndf.k ;sfí'

fuys olajd we;s tmsihsla,sla .shr lÜg,

tl,i i|yd ;ks ika ù,h úYalïN follska hq;=j

ilid we;s whqre meye†<sj olajd ;sfnhs' fï w;r

fuys ma,ekÜ ù,a lÜg,ho l=vd ù,a mka;s folla

iys;j ksr®udKh lr ;sfnhs' fuys° fhdod .efkk

tla l,phla muKla igyfka olajd ;sfnhs'

by; wdldrhg .shr lÜg, folla tlg

noaO ls¯u l%u lsysmhlgu ksIamdolhska úiska is≥

lrk w;r ta i|yd jeä jYfhkau fhdod .kakd

ie,iqï folla fjhs' bka tlla m%xY cd;sl

rúfkdlaia (Ravigneaux) kï úoHd|hd úiska

ksr®udKh lr we;s w;r wfkl wfu˙lka cd;sl

fydjdr®â ví' isïika (Howard W. Simpson)
úiska fidhdf.k ;sfí' fuhg fmr igyfkka olajd

we;af;ao fuu isïika ksr®udKhls' tfy;a fuf;la

wm ksoiqka f,i .kq ,enqfõ jgyd.ekSsug myiq

f,i ilia ;lrk ,o wdor®Y igyka jk w;r tys

kshu iajrEmh olajk igyklao ksoiqkg .ksuq'

fuys olajd we;af;a isïika tmsihsla,sla

.shr lÜg,hla jk w;r th úYalïN follska

hq;a fmd≥ ika ù,a tllg noaO lrk ,o

tmsihsla,la .shr mka;s follska iukaú;j b;d

l=vdjg ilia lrk ,oaols' fuu ieliqu muKla

f.k b†˙ .shr 4 la iy ̇ jia .shrh iys;j kùk

fudagr® r:j, Tfgda .shr fmÜá ilikq ,efí' fuu

igyfkka tu ls%hdld˙;aj jgyd .ekqug wmyiq

ksid fuhg fmr ta fjkqfjka wdor®Y igyka

.Kkdjlau b†˙m;a lrk ,°'  fuys° ta ta .shr

wkqmd; ,nd .ekqug tys ika ù,a" ma,ekÜ ù,a iy

˙ka .shr tla tla wdldrhg isr ls¯u l< hq;=fõ'

ta i|yd fhdod .kakd la,É ksr®udKhj we;s

wdldrho fuys° iqΩfjka fyda wjfndaO lr .ksuq'

fuys olajd we;af;a tmsihsls,ala .shr

moaO;shl úfYaIfhkau ˙ka .shrh isr lrk

yhsfv%d,sla ir®fjda tll ksr®udKhhs'  ˙ka .shrh

msg;ska we;s ksid thg igyk whqre v%ï tlla

iúlr th jgd fí%la nEkaâ tlla iú lrkq ,efí'

bkamiq th ls%hdlrjk yhsfv%d,sla welapqfõgrhg

A újrh  ksoyia lr B újrfhka f;,a mSvkh
iemhSfuka tys msiagkh b†˙hg ;,a¨ù fí%la nEkaâ

tl u.ska v%ï tl isrlr .kS' .shrh ksoyia ls¯ug

B újrh újD; lr A újrfhka f;,a mSvkh

A B

úYalïN folla iys; ;ks
ika ù,la fhdod .ekqu

úYalïN follska hq;a ;ks ikaù,hla iy ma,ekÜ ù,a
ihsia follska  fhdod .kqu

isïika tmsihsla,sla .shr tl;=j

yhsfv%d,sla welapqfõgrh u.ska fí%la nEkaâ  ;o ls˙u

welapqfõgrh
v%ï

fí%la nEkaâ

■ yhsfv%d,sla ir®fjda u.ska fí%la nEkaâ
      ls%hdlrùu
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˙ka .shr® v%ï

welapqfõgr msiagka tl,i

fí%la nEkaâ

yhsfv%d,sla welapqfõgrh iy fí%la nEkaâ ksujqu

iemfha' we;eï úg fuf,i f;,a mSvk fÉïnr

folla we;=,;a fkdlr m%n, ˙gka iams%ka tlla

fhdod ;ks fÉïnrfhkao fuh ls%hd lrùug ilik

wjia:d we;'

fuys olajd we;af;a fí%la nEkaâ tll

ksr®udkhhs' jdfka ñY% f,dayfhka fuh ksr®udKh lr

we;af;a th fhdok v%ï tfla úyalïnhg uola

úYd, úYalïnhla we;s jk f,ig neúka th

ksoyia wjia:dfõ v%ï tl yd iamr®Y fkdù mj;S'

tfukau tu jeä yevh ksid fuh u.ska ≥kakl

wd;;sho ,nd fok w;r th nEkaâ tl ksoyia

wjia:dfõ v%ï tl iy ,hskrh wE;a lr ;nhs'

nEkaâ tl we;=,a me;af;a ,hskrh w,jd

we;s whqre igyfka fmkajd ;sfnhs' fuu iïmQr®K

fí%la nEkaâ tlu ks;r f;,a j,ska keye fjñka

mj;sk neúka th fí%la ls¯fï° f,iaidhdu j<lajd

wjYH >r®IKh we;s ls¯ug fuu ,hskrh isyska

jd is≥re (Porus) iys;j ksmojd we;' tu.ska th
isrùfï° v%ï tl u; we;s f;,a mg,h tu is≥re

m%d:ñl msiagkh

oaù;Sl msiagkh

˙gka iams%ka

fuys olajd we;af;a ̇ gka iams%ka tlla iys;

yhsfv%d,sla ir®fjda welapqfõgrhla jk w;r thg

iú jkafka tla yhsfv%d,sla f;,a ,hska tlls' fuys

welapqfõrh msiagka follska hqla; w;r tys

m%d:ñl msiagkh iys; fÉïnrh m%udKfhka l=vd

jQjls' fï ksid fí%la nEkaâ maf,a tl CI◊lj bj;a

ls¯ug th ls%hd;aul fõ' th msreKq miq mSvk f;,a

oaù;Sl msiagkhgo fhduqùfuka fuu msiagka folu

tl;=j nEkaâ tl ;†ka isr lrkq ,nhs'

,Sjrh

,hskrh

■ fí%la nEkaâ ksr®udKh

;=,g Wrd f.k f;,a mg,h iïmQr®Kfhkau bj;a

ùfuka wjYH >r®IKh ,nd foa'

fmr msgqfõ wjika igyfkka olajk ,o

yhsfv%d,sla welapqfõgrh iys; fí%la nEkaâ tl

fuys fldgia j,g fjkalr olajd we;' fï

wdldrhg ̇ ka .shrhg v%ï tlla iú ls¯fuka th

myiqfjka isr ls¯ug yels f,i ksr®udKh l, yel'

tfy;a tmsihsla,sla lÜg,hl we;=,; we;s ma,ekÜ

ù,a le˙hr®  fyda ika ù,h fï wdldrhg isr ls¯u

wmyiq jqjo tajdg fldgia noaO lr msg;ska fuf,i

v%ï iú ls¯fuka fí%la nEkaâ fhd∞ isr l, yels

f,i ilid ;sfí' tfy;a ta fol nyq,j isr lrkq

,nkafka u,aÜ maf,aÜ la,É fhdod .ekqfuks' ta

ms<sn|jo fuys° hï muKlg oekqj;a fjuq'

■ u,aá maf,aÜ la,É fhdod .ekqu

tmsihsla,sla .shr tl,i

tmsihsla,sla .shr tl,i
.shr fmÜáhl fhdod we;s
whqre

fuu igyk by<ska olajd we;af;a isïika

.shr lÜg,hl ksr®udKhhs' th wdor®Y igykls'

.shr fmÜáhl fhdod we;s fuu isïika .shr

lÜg,hlska fldgila muKla fjka lr igyk

my;ska olajd we;' tys ma,ekÜ ù,a le˙hrhg

úYd, lma tlla iúlr tys n| msg;g f.k we;'

tfy;a th fí%la nEkaâ tlla iú lrkafka isr lr

k;rlr ;eîug mu◊' tfy;a th v%hsõ ù,hla yd

lerlùug iïnkaO ls¯ug kï u,aá maf,aÜ

la,phla fhdod .; hq;=h'  fuhg u,aá maf,aÜ

la,phla iújk wdldrh ó<Ûg wjfndaO lr .ksuq'

ma,ekÜ ù,a le˙hrh

;ks fÉïnrh iys; yhsfv%d,sla ir®fjda tallhla

 fí%la nEkaâ tllg ,hskrh iúj we;s whqre

u,aá maf,aÜ la,É fh†h yels f,i isïika .shr
lÜg,h ksr®udKh lrk whqre
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ma,ekÜ ù,a

ma,ekÜ ù,a yjqisu

fmr igyfka olajk ,o ma,ekÜ ù,a

le˙hrh fuys úYd, lr olajd we;' tys ma,ekÜ

ù,a j,g úYd, yjqisula iú lr msg;ska th isr

l,yels f,ig ksr®udKh lr ;sfí' tu yjqisu

u;=msáka ldkq ilid  we;af;a thg u,aá maf,aÜ

la,phla iú ls¯ugh' fï wdldrhg ikaù,h

muKla fkdj ˙ka .shrho isr l, yels f,i

ielish yelsfõ' fuf,i ˙ka .shrh u,aá maf,aÜ

la,É u.ska isr ls¯ug ilid we;s wdldrh my;ska

olajd we;s w;r tu.ska u,aá maf,aÜ la,É

ksr®udKho jgyd .; yels jkq we;'

v%hsõ maf,aÜ
ä%jka maf,aÜ

˙ka .shr® yjqisu

u,aá maf,aÜ la,phla u.ska ̇ ka .shrhla

isr lrk wdldrh fuys olajd we;' fuu ̇ ka .shrh

jgd we;s yjqisfï ldkq j,g olajd we;s ä%jka maf,aÜ

tkï t<fjk ;eá iuQyhla iú fjhs' fuu ä%jka

maf,aÜ iuÛ udrefjka udrejg v%hsõ maf,aÜo iú

jk w;r tu v%hsõ maf,aÜ jï miska we;s v%hsõ

yjqisfï we;=,; ldkq j,g .s,ajd ;sfí' fï wkqj

fuu u,aá maf,aÜ tl,i tla me;a;lska yhsfv%d,sla

mSvkh u.ska isrlrk úg ;ks fldgila njg

mSvkh ù isrfõ' túg ˙ka .shr® yjqisu v%hsõ

yjqisug iú ù th u.ska ̇ ka .shrh t<ùu is≥fõ'

fuh isr ls¯ug wjYH f;,a mSvkh tka‚u yd

ls%hdlrk yhsfv%d,sla fmdïmhla u.ska imhk w;r

tu fmdïmho .shr fmÜáh we;=,;u iúj ;sfnhs'

tys ksr®udKho wjfndaO lr .ksuq'

v%hsõ yjqisu

■ yhsfv%d,sla fmdïmh

jE,aõ maf,aÜ

v%hsõ .shrh

ä%jka .shrh

fmdïm yjqisu
fnda,a jE,ajh

Tfgda .shr fmÜá j, ls%hdld˙;ajh i|yd

f;,a mSvkh imhk fmdïmhl we;=,; fldgia

fuys olajd we;' fuh .shr fmÜáh ;=, iújqjo

th tka‚fï *a,hsù,hg frdâ tlla yryd iúj

tka‚ka fõ.hg iudk fõ.hlska lerlSu is≥fjhs'

fuh u.ska imhk f;,a mSvk Odrdfjka .shrfmÜáfha

fldgia j,g wjYH iafkaykh ,nd°u" fgdala

lkajr®grhg f;,a iemhSu" la,É ls%hdld˙;ajh

i|yd wjYH yhsfv%d,sla mSvkh iemhSu tka‚ka

fõ.hg iy r:fha fõ.hg idfmaCI f;,a mSvk

Odrd ilid .ekqu jeks ldr®hhka /ila is≥fõ' fuys

we;s .shr ù,a fol u.ska f;,a mSvkh ls¯u is≥jk

whqre my;ska oelafõ'

fuys olajd we;af;a fmr igyfkka olajk ,o

fmdïmh u.ska f;,a mSvkh jk wdldrhhs' tka‚u u.ska

fuys v%hsõ .shr ù,h wv i| fldgi u.ska ksr®udKh

l, jD;h ;=, lrljk w;r tys ±;s u.ska ä%jka ù,h

lrljkq ,efí' fuys° ol=Kq miska .shr oe;s wE;a

ùfuka iEfok l=yrfha we;sfjk pQIKh u.ska f;,a weo

.ekSu is≥fõ' bkamiq wv i| fldgi w;˙ka hdfï°

fuf,i oe;s w;rg weo.;a f;,a m˙udj th jïmi

fl,jrg .uka ls¯fï° ±;s w;r m˙udj wvqùu ksid

mSvkhù msg;g ksl=;a flfr®'  fuys m%Ir® fr.shqf,agrh

fmdïmh ;=,u iú jqj;a fndfyda Tfgda .shr fmÜá ;=,

th fmdïmhg msg;ska iú flfrhs'

wv i| fldgi

v%hsõ .shrh
ä%jka .shrh

m%Ir® fr.shqf,agrh

ma,ekÜ ù,a le˙h isrl, yels f,i ksr®udKh ls˙u

u,aá maf,aÜ la,É l%uh ksr®udKh lr we;s whqre

yhsfv%d,sla mSvk fmdïmfha ksr®udKh

Ths,a iïma

yhsfv%d,sla m%Ir® fmdïmfha ls%hdld˙;ajh
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■ *aÆhsâ *a,hs ù,h' /Fluid Flywheel
Tfgda .shr l%ufha uQ,sl woyi jQfha

la,ph bj;a ls¯uhs' ta i|yd .shrhlska .shrlg

udreùfï° tka‚ka iïnkaOh úikaê ls¯fï

wjYH;djh bj;a ls¯ug tmsihsla,sla .shr l%uh

fhdod .ekqug is≥úh' uq,ska tys .shr udre ls¯u

˙h≥re u.ska is≥ jqj;a thu miqj Tfgda .shr

fmÜáh njgo m;aúh' tys° .shr udreùu is≥ jQfha

˙h≥re wkq oekqu fkdue;sjh'

by; i|yka .shr l%u fofla°u fhdod

.ekqkq tmsihsla,sla .shr l%ufha jdish .shrhlska

.shrhlg udreùu i|yd tka‚ka iïnkaOh úikaê

ls¯ug wjYH fkdùuhs' ukao fuys° .shr ù,a

hdka;%Sl f,i iïnkaO ùu is≥ fkdjqkq neúks' tfy;a

y†is fí%la fh°ul° tka‚u .shr fmÜáfhka

ksoyia ls¯ug la,phla wjYH úh' tjf.au tka‚u

mk.kajd r:h .eiaulska f;drj iqugj mslma ls¯u

i|ydo la,phla wjYH úh' fï i|yd uq,skau fhdod

.kq ,enqfõ *aÆhsâ *a,hsù,hhs' miqj tys l,

kùlrKhla ksid fuu *aÆhsâ *a,hsù,hu fgdala

lkajr®grh kñka ye¢ka jqks' wms uq,skau *aÆhsâ

*a,hsù,fha ls%hdld˙;ah wjfndaO lr .ksuq'

*aÆhsâ *a,hsù,h ;=, we;af;a f;,a ;=,

nyd,k ,o *Eka folls' bka tka‚ug iïnkaO *Eka

tl lerlSfuka we;sfjk f;,a Odrdfjka .shr

fmÜáhg iïnkaO *Eka tl lerlSu is≥fõ' *aÆhsâ

*a,hsù,hla yryd lerl=ï n,h iïfm%aIKh

jkafka ta wdldrhgh' fuh jgyd .ekqug myiq

ksoiqkla my; ±lafõ'

fuys olajd we;s ksoiqk u.ska *aÆhsâ

*a,hsù,a ls%hdld˙;ajh myiqfjka jgyd.; yelsh'

fuys we;af;a uqyqKg uqyqK ,d iúlrk ,o fÜn,a

*Eka folla jk w;r bka tla *Eka tlla ú≥,shg

iïnkaO lr ls%hdlrùug i<id ;sfí' bka msgfjk

iq,x Odrdfjka ksoyiaj we;s wfkla *Eka tl

ls%hd;aulj uo fõ,djlska fuu *Eka folu tlu

fõ.hlg m;afõ' *aÆhsâ *a,hsù,h ;=,o we;af;a

fuu ls%hdld˙;ajhu kuq;a tys° jd;h fjkqjg

n,h iïfm%aIKh lrkq ,nkafka f;,a u.sks'

fmr igyfkka olajk ,o fÜn,a *Eka

ksoiqkg *aÆhsâ *a,hsù,h iudk jqj;a fuys tl wvq

mdvqjla wmg ±lsh yelsfjhs' tkï fuu ksoiqfka°"

tla *Eka tllska we;s lrk iq<x Odrdfjka b;s˙

*Eka tl lrljd thska msg;g úys° hk iq<x

Odrdj, ;j ≥rg;a Yla;sh .eíj ;sfnhs' tkï

Yla;sh wmf;a hhs' my; i|yka whqre tu wmf;a

hk Yla;sh j<lajd.; yelsh'

fuu igyk whqre ú≥,shg iïnkaO

fkdl, *Eka tflka ñ° msgj hk jd; Odrdj

kej;;a ú≥,shg iïnkaO *Eka tlgu fhduq

ls¯fuka tys fm;s w;˙ka kej;;a tu jd; Odrdj

ú≥,shg iïnkaO fkdl, *eka tlgu fhduq l,

yelsh' túg Yla;sh wmf;a hdu j<lS' tfukau

tys° ú≥,shg iïnkaO *Eka tlg fh≥kq f,daâ tl

wvqùfuka ú≥,sh ms˙uefia' tkï Yla;sh wmf;ahdu

jl% wdldrhlska je<lS we;' oeka wms fuu kHdh

hgf;a *aÆhsâ *a,hsù,h ksr®udKhj we;s whqre

fidhd n,uq'

fuys olajd we;af;a fomΩ lrk ,o

*aÆhsâ *a,hsù,hls' fuys bïm,rh tka‚fuka

lrljk w;r th u.ska we;s lrk f;,a Odrdj

gr®nhskfha je°fuka gr®nhskh lerlfõ' ta iuÛu

gr®nhskh yryd msgfjk f;,a Odrdj kej;

bïm,rh miq miska we;=,a ls¯fuka Yla;sh wmf;a

hdu is≥ fkdfjhs' fï wkqj fuu bïm,rh

tka‚ug;a gr®nhskh .shr fmÜáhg;a iïnkaO

*aÆhsâ *a,hsù,a ls%hdld˙;ajh i|yd ir, ksoiqkla

Yla;sh wmf;a fkdhk f,i wdor®Y ksr®udKh ieliSu

fomΩ l, *aÆhsâ *a,hsù,a tlla

Turbine Impeller
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ls¯fuka tka‚fï isg n,h .shr fmÜáhg

iïfm%aIKh l, yelsh' ta w;ru la,phlska

n,dfmdfrd;a;= jQ fiajdjo fuu.ska ,nd.; yelsh'

ukao" fuu bïm,rh lerflk fõ.h wvqjk úg

th u.ska we;s lrk f;,a m%jdyh ≥r®j, ù

gr®nhskh lerlùu b;d fiñka is≥jk neúks' ta

wkqj  .shr fmÜáh yryd r:fha frdao fuhg f,daâ

jk úg th iïmQr®Kfhkau k;rfjhs' tfy;a

welai,fr®grh ;o lrk úg tkï tka‚ka fõ.h

jeä lrk úg fuu gr®nhskh lerflk fõ.h jeä

ù wjidkfha bïm,rfha fõ.hgu m;a fjhs'

by; wdldrhg tka‚ka fõ.h wvqjk úg

gr®nhska fõ.ho wvqùu ksid oeka r:h wmyiqjlska

f;drj fí%la l, yelsh' ukao tys° welai,fr®grfhka

mh bj;a ls¯u ksid tka‚ka fõ.h wvqù gr®nhskho

k;rjk neúks' tfukau r:h iqug f,i mslma

ls¯uo l, yelsh' ukao whsâ, fõ.fha° gr®nhskh

k;rj ;sîfuka r:h mslma fkdjk w;r

welai,fr®grh ;o lrk úg muKla l%u l%ufhka

th lerlSfuka iqug whq˙ka gr®nhska fõ.h jeä

lrk neúks'

fuys A igyfkka olajd we;af;a *aÆhsâ

*a,hsù,h ;=, bïm,rh u.ska gr®nhskh lrljk

wdldrhhs' fuys° bïm,rfha fukau gr®nhskfha

;, w;=˙ka f;,a Odrdj igyk whqre iq,shla fuka

fkdleä ls%hdlrhs' ta w;ru tu iq,sh B igyk
whqre bïm,rfha fõ.fhkau *aÆhsâ *a,hs ù,a

l=yrh ;=, lerlSuo is≥fõ' ta wkqj fuu iq,shg

yiqjk gr®nhska ;,o tu fõ.fhkau lerlSu

is≥fõ' ta bïm,rh fõ.fhka lerlfjk úg°h' fï

wkqj fuu *aÆhsâ *a,hsù,hla idudkH uekqj,a

la,phlg jvd ldr®hCIu;djfhka jeä fjhs' ukao

idudkH uekqj,a la,phlg f,daâ tl fh≥kq úg

is≥jk f,iaidhdug jvd b;du;a wju jQ w.hlska

fuu *aÆhsâ *a,hsù,h ;=, bïm,rh iy gr®nhskh

w;r f,iaid hdu is≥jk neúks' tfy;a ta tka‚ka

fõ.h jeäjk úg° mu◊' tka‚ka fõ.h wvqjk

úg fuu f;,a iq,sh we;s fkdjk neúka tys°

gr®nhskh k;r fjhs'

■ *aÆhsâ *a,hs ù,hg f;,a iemhSu

*aÆhsâ *a,hs ù,h ls%hdlrùug thg f;,a

msrúh hq;=h' tfy;a tys ls%hdld˙;ajh i|yd f;,a

iq,shla f,iska we;súh hq;= neúka thg f;,a mqrjkq

,nkafka  wvla muKh' ;jo ls%hdls¯fï° fuu f;,a

b;d WKqiqï jk neúka tys° is≥jk m%idrKh

wdjrKh lr .ekqugo fuu ysia bv wjYH úh'

tfy;a fuf,i f;,a WKqiqï jk úg tys ≥iai%dú;djh

tkï úiafldisá (viscosity) w.h wvqjk neúka

th j<lajd .ekqug fuu f;,a isis,a l,hq;= úh'

fï i|yd miq ld,fha° lrkq ,enqfõ *aÆhsâ

*a,hsù,h ;=,g ksh; f;,a m˙udjla mqrjkq

fjkqjg ta yryd .shr fmÜáfha f;,a ixirKh

lrùuhs' fï wkqj fmdïmh u.ska f;,a iDcqju

*aÆhsâ *a,hsù,h ;=,g fmdïm lr bkamiq th

moaO;sfha f;,a mSvk wxYhg fhduq lrk ,°' .shr

fmÜáfha f;,a l+,rh yryd isis,a ls¯fï° fuu

;dmho bj;a l, yelsúh'

■ *aÆhsâ *a,hù,h Ndú;fhka bj;a ùu
tmsihsla,sla .shr l%u wdrïNfha isgu

*aÆhsâ *a,hsù,h tys la,ph fjkqjg  fhdod .ekqkq

w;r miq ld,fha° tmsihsla,sla .shr l%uh Tfgda

.shr njg m;aùfï°o *aÆhsâ *a,hsù,h Tfgda

.shr i|ydo fhdod .ekqks' fuf,i jir úiailg

muK miqj tkï 1940 oYlh wjika jkakg

wdikakj fgdala lkajr®grh ksr®udKh ls¯u;a iuÛ

iEu fudagr® r: iud.ulau *aÆhsâ *a,hsù,h bj;a

lr ta fjkqjg fgdala lkajr®grh fhdod .kakd ,°'

*aÆhsâ *a,hsù,hl bïm,r® fõ.h;a

gr®nhska fõ.h;a tliudk ksid tys tys .shr

wkqmd;h 1:1 ls' tfy;a by; A igyk whqre

bïm,rh iy gr®nhskh w;rg l=vd iafÜgr® *Eka

tllao fhdod .ekqfuka fï fol w;r .shr

wkqmd;h tka‚ka wvq fõ.fha° muKla  2:1 la f,i
,nd .ekqug yels jQ w;r fï fya;=fjka fgdala

lkajr®gr iys; Tfgda .shr r: b;d fyd¢ka mslma

ls¯ug yels úh' 3 jk  ksnkaOfhka th úia;r

flfrkq we;'

*aÆhsâ *a,hsù,h ;=, f;,a ls%hdlrk whqre

(B)

fgdala lkajr®grh

iafÜgrh

(A) (B)
fgdala lkajr®grh l we;=,; ksr®udKh

(A)


