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1.3.3 (WpeoTYm 6T6oTZS\60T [HT60T (& FHST
Bwsasld (Front Engine Four
Wheel Drive)
eTeTedl6tT FHE®W BTG E FSH(IhISEHSGLD
R0y FwsHHed QFeydHflein @wdsLd
BT &FS51 @udsd (Four Wheel Drive)
AGLD. BT FoH5T BUudbssHe) @)Tev(h
G LITGTFWIG) AMLDLILY, BHIGHT G W6vfleuTFed
omulessl, @) psrersivL el GeueuTdL g

Ser_&

o

_____

= T

-
]

"
1]

&wFunéeno

muiedr amnd
P
L TedTeroLIT |
L]

(120 ’

wesfleugged sgmufleer” (Constant Velocity
Universal Joint), @peser(p LjOmiievevr egmii”
wnmitp 1grersuuGseu(Transfer Case)
Q(HSGLD.

eTesTdlestlalr ) Hlar” &, Hwiumde,
Al <1d4 (Small Shaft) epevid g grestsiouy
Gseiin ( Transfer Case) sLgslIL(HS DS,
wqrrestsioLy GaerSledmibds @evst(h LT ILIGGUT
QQITLIL eLPGULD (LPGSTHEF &, LIGTHEF FeD 2 6iTerm
Qg UIGTHWeY %S CFvEnG. 1gLTeTH W06
Q) (Bh&I (LpeTINGT AT FBET LPGULD [BTGH S,
FEHEIBIHEHSGHLD Fohd HLSBLILBSDI.

-

e e e 2 . B, i

ULLD 1.3.3 (21) (WedTym 6Te0redl6dT HT6iTGHEFHST QWSS
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8bs Yuisss5He ibles Quikigdnetr
Qeuafltiu(hEml. B LoHMILD FE&HWITSH 2 6iTeT
FI®VEHGHS G TDDII.

BIGS & F&BT @uidaid G hLbLTeLD
@uneyieu aunaserd (Military Vehicle), o1
(Jeep), Fmiiygs eunserip (Special Vehicle)
LopmILd 2wed L (H eunsehiseafiey (Foreign
Vehicle) vwesru(®g g1k Hermen.

LLID 1.3.3 (8) (WedTLm eTedTesl 6T
BT & FHBT SUISHHLD

Blemmae6iT:

o  Qupdlmesr (Pulling Power) <idlsib.

o hr, Gamy LHMWILD  LOGHTHLIMTHISHTES
Q) misarfleh euTseIdemd QUIdHeTLD.

o Hlov FLOWSFD (I FESILD Blenev LOTMILD
FLOWIGEILD LDDD) FSHHIBIGGT @UIGBHST60
QUTSHETISHMS 61610 @QUIdBEUITLD.

(60T SIES:

S ————

i
i
e =

SEDDBHET:

o AUTIDL enev ALBLD.

o ugmofliiy OFevey HHsLD.

o  Hssevrew (Complicated) augeuenioiy.
o FHHLD ALHLD.

o ALTeYFET 2AHSHID.

1.3.4 Yedrym ereordletT KetTFssTr Wi
(Rear Engine Rear Wheel Drive)

19657LID 6TGTESNGHT 1965TF 55T @i SS5F)eH
Herl &, Swirundsiv opmib 1guesTFch Gy
ADLOLILITS B)hS@SLD. 6T681e8lesT6tT Fdidh), Lo &,
Swigundeiv guyeTFlieh opmib APl &%
epeuld 6T AFADNG SLSSLUUBE DS .
Bppewmuileh 6T6iTegl6tT Ljanas GleuerIGuimybeuLf]
(Exhaust) <iewiotigy eterflgy.

UTHe (peTuGHuied oL (Hewr T
Quluugsned ereTedler Herl & Lommib
Swiunganen sl (PLILBSHIIS] HIgGSILD. [HETL
@aewtiyser (Long Linkages) Gaavav.

BlemmaeiT:

o cTaflw GuIgQULOLIL.

o gaflwns yOgaliuever agrii’ GHaey
B)svemev.

o 19674 Fmett 2H)HLD.

L A==
eTedTES60T A
o |
|4 [ |
E
G OTedTeN Sh&HH6) — [ 3
1
f 0
i o
g ‘; [] I|
HemL_& ey

UL 1.3.4 YedtUm eredTletT eoTeH5T uisHSHID

c M
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‘e

© e 2010 @b R LN6LeSNILIGHT HTTH @R GLo6D 2 6V0\BAIGLD 61" L L1LI(HEIGTMENT GTEH HITT BT
upPlw ssau6d QsfelsEng. Aermed 198660 @bs eralleh LTH FTIECer @) (HhHHe.
Qibwim opmitd Ferralleh Lol (B 2HseTelled FTTH6T LO)GbhS) (HHEeTmeT. :

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

o OouafiCumid eumuydbsenied LGS IHEHS:S, o ugmofliiy FHL.
FLotb @evanev. o Gaflield@Ld SD6T GH®Ma).
o el yOpmiLeheur et Caamauuiicheney.

& 14 sMHm TSHINIYS SHemL

&emmaer (Disadvantages): (Air Resistance)
o HdVG HHTDLO GH®DE). Fraauuileh auraed O\ FevepIb HlanFd@, eTHIns
o hawr @eewitiyser (Long Linkages) NFLD THTHTOMILD, UTHATSH 6T FHwF
GCapmal. GoUdLd SHTTGRILOTS ABGHT LpSHLIN) GTHTHGHLD
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STHMID UTHEILD BHJ SOL WITH D GITETG.
QoG sTHm THFlIs S®L eTeTm)
ADLPSECDILD.

STHM THILILS SedL W SLSEVTL
&SI TSMS LWeTU(hHSd) HewurddlLeumib

s1Hm 1Hlitiys s (Ra) = Ka AV?

Qi@ A = wpedr wpsLfest ugLiy, & .5
V = aunger Geusid 4.5/ 1oessf]
Ka = snpmig s uilesr @emrssid
= 0.0032 (s1756HdHS)

=0.0046 (i9g& OO LD
QITIf&bEH% G

& 15 2_(HEDHL S6mL
(Rolling Resistance)

UTSHTSHEET afeVTaTSH FTMUHETICH 2 (68T (H
(b Cung AFFTameEaTeh 2 6T LDGwT6D,
Gxmy, F54) Hmid CLo( LIGT 61T kiHeres Teh
FOB@HESG 2 (hun@GL TSIy SwL G
2 (H@HLD HEOL A&LD.

O (h@HLD SM®L MW &HLD I B UL
&SI TSMS LWeTU(HSS) Hewrdd)Levmib

2 ;@pb L (Rr) = KW

Qi W = aunsaidher Tl &.4)
K = wrpled
= 0.005 (Bebev FT®VHS)

= 0.18 (@aLpeuTed LDGHITED
FTDVSS)

& 1.6 &nmileys HemL (31) DM HEmL
(Gradient Resistance)

Q(h UTHGILD LOMLILTMSHHET LDMHM)LD

© WTLoMes LMevhisafleh G)Feapitb GLImg 16t

Owrgs eTawr yall FIliy &l udes med
DerGarrsd @)pshasliul (h UTHESILD BST
Ty 2 (haunHng, BsmenGu Fruicysd
SdL (Ahevgl) THMSS®L 6TTHCDTLD.

Qg Spshsarr HSHIsdH
LweTU(hSS) HesrdElL eUTLD

Fieyd soL (1) annd s (Rg) = W sin 0

Qi W = aunsearddlesr eranL, $.4)

0 = Fndieyd@Lo CrILILTM®SSH:GLD
@ewLuled 2 6irenr CHTewiLd

& 1.7 LOnélq.6) 6TeGumiL

(Tractive Effort)
UTserd Frouiled OFeveyid Gumgy
Gt @y LW, Fowew GLoed
UGSHHGL @ Cu L &G afangFulles
AMYdh@ Lgmsiger eTsCuUmiLl 6Term)
Quuwiry.

1.7.1 1qwonsaeot (Traction)
gonsgal r&Gurrlanl BEpeueil M6
BLSEHIUBNDG 1QTTHFGT 6T m GLiwiy.

& 1.8 seoflwnél eurnseor
Siq LB emHUI60T LTSkl &6t

1) 9Ggip

2) eretredletr

3) Hen g

4) Hwirundev

5) yOpmiuehevr e’

6) eTid s

7) (PGS TATF T

8) FebetTF6HT LI

9) eiguwiliy HeoLoLiL

10) (9G4 eiotiLy

11) #4710 LoPMILD L wiff

12) 18es1&my SiemLoriL
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1.8.1 gnevflrkidl eunseoT Siq.LL(H em&udledr
LwlesTum (B &eiT

GLoma (B bhIsevnSE 19D LUMSHIE®ET 6)FTe8TL
TG LIYS%G CFedlev erestmy GLwiy. @)Hesr
erafw ewiolienu UL ip 1.8.1 &mewrevrib.

B BeBoTL FL' L hIB6HT, LGV SIS FL L hIBEIHLGHT
feul” eLpeLd @ miblinss @enewtdsliLL g (HdESLD.
Qs 987D eurHesIHletT (LP(LD GTEDL GDUILILD
STHIGLD QLB (h HILOTGH 6T B)(HLoLewTTeh
swinfléasiiuBEngl. Gaedlsiv 9CTLD 6T6TLIS)
UTHRTHEHGT (LpFI0EeILDL] CLTGTDHTGLD.

1.8.3 ere0TES 60T

UTERILD BUIS@SISNE CHBAUWITE FSHFeiL
aerdlesr 2 pusd QOFuig OsT(HSEMG .
O Grreb LopmILD 1eF6d 6Tif] QIT(HETTS LG
UBSSUILBE DG . 6165 B GH T ewr b ahr
UGS CurBSsILGSHDSG. DI
QautiLFsdlews @QuibEHT FEEwITS LTDMISDS].
Ta1Gar @g aTsaISSHesT @FWiD 6TeTm)
ADLPSBLIL(BSDS.

o

&5 BT hISEIT

\ (6T DNES

Her &

Swirunden

LLLD 1.8.3 eredrgdledr

1.8.4 Herl&

Taredletr Hpawesr Csarwmer Gumg)
SLSBAYLD, HIGOTIQ GB@YLD LIWIGTLI(HLD HlarL’ &
eTaTedl i & @b Hwiumsevg@o @ uied
OUTHSBLILL (HETET).

ULID 1.8.4 HeTl &

weofleuaed gmuilesor

SN

yermiuevevr eqmit

ULLD 1.8.1 gnevflwrad eunsent siqlLBend (Baerdleiv)
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1.8.5 &Hwunden

Sugundev unpFsEsgl Quiiig ereTm
2ADLPSSLILHENS). CeuaiGauny Gaus hlaneuullsh
Qubisd gmiguw Hwismer 6% TetrL
QUL IGUIMTE@LD. QUTEHTHEHIGHT GTL , FTEeVUIGHT
Ay AHuanmsHCsnu Carsdms
Fa L' L Geurt, @ammdbECeur (Lpigujip @&/ LIL LD
1.8.5 @b &1l (Herengy.

ULLD 1.8.5 &wFuméen

1.8.6 Y6 6L LoHMILD
wevfleuraed ggmuilevorL.

@& (b hev amrGevr el A@GLD @)%
Swirun e Lo 19 ugeTHliey @b Qe ulleh
ADLOGSHLILL (B B HI@GLD. HwiiLimserSedmh
Smeer Cunny wesfleuiFed ggmuilessr uLplwims
QUIGSTFIWSI S Bndbs Carentshled %Lpeh
FEHow $L$%5 2 saydng. @& ULID
1.8.6 @b &L L L1 (HeTeng).

ULLD 1.8.6 Yermiuebevd aqmi

1.8.7 (peoTi&Fs:

wer o F et @@ 1w ® e s afl gy b
UPTFSHBTHISET LT Hd SR E 6T D6 .
sioigwiiflir wpmitp 1987d FHer &m e
ADLOLISET QBTHTL (Lp6sT HFF eivLiflrhi
ELPGULD QUITHEUISEIGHT (LPGITLIGIHEDaU BTHIGHEDS).
@z uLib 1.8.7 saL LUl (HeTens).

1- §&65BLSHHID Siemioli] (Transmission System)

‘ ‘ BAE_Chapter_0L.indd 10

10

®

ULLD 1.8.7 (peOTI&s:

1.8.8 Leirai&s: LoHMILD 1qLIT6dTSIed

196t121d 5T @)(1H (LpeTHATGVILD LGHTF BT ThIBEHT
QUM (BSSLILIBEGTDG. QUTHISHHGHT 16HTLISS
CTML W HTHIGHEDEI. QUTHGILD GUMGTETCH
FTeeuLileh FN(BLOLIIBNS, IGLITGTEILIE) 2 FayEInd).
96T 2 FFletT ®LOWISHGVIGT AT 1g LIT6dTFuwi6h
Swirun et mmba LOTTILGeT gl eLpeuLd
CBT1(HSGLD FHpDFufest Coussms G
9657F S 7h156HS@ 90° Blob HLSHIENT. B&i
uLip 1.8.8 @eb &’ i’ (Heireng).

LLLD 1.8.8 LYeoToi58

1.8.9 F6V6ILICOTF60T SieMLOLIL

stuliflrht, @qd SALFTITUT LpeSTLIGT &L gILD
DCTupL eitd @) et d & LLL (B 6T 6T & T 6b
AUTHATS®DH FAMVEN e e MU LD
2 Te B0 (BhSGI HT1dSI GLOGT®LOWITHRYLD
OLogITHYLD QUidS 2 Haybngl. &I LL LD
1.8.9 @b &L L (Heireng.

LLLD 1.8.9 &606IL6OTE60T SH6MLOLIL]
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1.8.10 eviqwiflri SiemLoLiL]

FTDVENG THaTSmE S (HrILmL (L 6o
O FISHALD, (LPGTFEBTHMB FITEVHGIIGHT
UDMTYS@HS G ThU FH@BUU 2 H6Lb
OLodsmesflFid @b, @& ur o 1.8.10 @b

STLLLUL (HETeTS).

ULLD 1.8.10 envigwiflrkl SiemLoLi

1.8.1 UGTs SlemioLiy

QUTHGT S G BTG G &F &k e ey b
QurmsHLILL B BHS&GL. 98Td @ H6r
Ouwdsasnellssed & ey ar,
el gredld nHmitd sTHm epevld Geuamev
CFuiflesTpes. ph GBI L HTTSHDSET
UTENSDS HNISHasHDGLD, Caussms
s HUUBSSHIusDGD 2 Fayid 1987 FetuL b

9G@mé 9.0

UTSATSEHGT (PSS UTHOTGEHD @& LL LD
1.8.11 @b &L iul (Herengy.

1.8.12 §5&[LD OHMILD LWITSH6T
FEBIBIST QUTHESHHGT Lp(Lp 6TEDL LI
SMTHIGUSHILGT QUTHEILD [BSHTeUSHDEGLD
2 sofms. Pmeu (wpeTAFH LoHY LD
et FHeD Qumpd iUl (Berarer
FI®H6M60 TNURHLD AL Te|E®6n FThiEd
Qsrer(h LwiserT QoeTeiowins @)uikis%
2 50/EDS).

1.8.13 letTamT SiemLoliy

QuL Ggmed eratredletr @uibisg Ggaaiuwl e
161687 SUIGUITIEDW! 2 68T THSAYLD, AITHETSHMS
Qrailed CFausds Qaflww 6051(H%%Ha b,
eauliug GurlLmg, 261 ollerddser,
Cruflsasnirg, CreagGumi® aflerd@ser
e1iflweyd CEHmauuTes OGTFTTS®S 2 MHLidd)
iz NFCwrsd QFdiv @bs Lol
o gayflmg. @& urip 1.8.13 @b
STLLLUL (HETETS).

efieh fledlevorLIT

UL 1.8.1 NCTS SiemioLiy

y /4
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emeuILT / eunair

8sevflAwiedr

G Fe0FTe0

ueur eleSor@Lmeiv
HemL& . .
Fe0EIIEOTF 60T
Ly eueh QetTeéE60T 2

arLflereiv
6IOLMTIq.M LoHMILD

Lo LiymedTenoLdl&eor
Mgl (pemm

N
S [H61 HeoTL.Bmed \

L., 1 ueu & e
&6)|600TL Sl6ivL LD

GLn eoméen

ULLD 1.8.13 LHle0TENT SiemLoLiL

Py
N 4
m Lonevoreu a&weoun(® (Student Activity)

1. LDM6TOTEUT &H6M6N LieTar] SiHSeI6T6 LI6oflLoemenrs @ Sisnlildl 19 TmeoTevLilFe0r SHEmLOLIL|
eTeueuTn)| SWirkiGEDE) eT6dTLEMS SMHE AN&Hemd SLOTLILNSHS60.

2.  QEIEIEN(H LOMETTTEUEMEUTLLD LqTTeiTeLAG60T SiemioLiiledr Gev 6L euemITHE HMLLE O1F1LISH6

3. uenfloement&earfleh 2_eier (WedTLm eTedTeSledT UISHELD LHMID L6TUD 6T6dTedledr SuissL0
unm) Siih& SiGILDI AN&Hens FLOTLILNSS60.

&Hewed aFmM&eT (Glossary Terms)

Transmission HLSHHIHED

Gear box UDH&FSHSIL QLI LG
Universal Joint weofleurdeL SemevoTiiL]
Air Resistance &M THITLILS HemL
Rolling Resistance ©_(HEBLD THITLILS SHemL
Gradient Resistance MG HewL

Wind Velocity

sMmnleor &HlemaBeudsLd

‘ ‘ BAE_Chapter 01.indd 12 @
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&b LoFILIOII6T0T 6Xl60TTES6IT

siflwneor eflemLemw Caimha TBSHE! 2. eergdlenfled g et HFsHS
6T(1R&I5 LB §&HFH eI HLSSHID 6UTSHE0TLD

6ThS 6UEMSHEMII FMIHSH]?
Sl) (PEOTUM ETEOTEI6DT (LPEOTFEHESIT

ereotegleufledlapibg 66T LD

gdHlemw gremeouish BID @U.-I&'aJ:LD -

FHHISHNE OEQISHID SiewLoLiL| &) Webp ererefledr letradzair
BSuissiD

3l) WL SemLoLIL]

) eiqirflf SiemLoLiL

@) 5IETEHGID SiemIoLIL]
FF)  190ME0T6LOE60T SI6mLOLIL]

B) metT® FHHT QUSHHID
F)  (PedTym 6Te0Tesl60T LI60TE &I
BuwissIb
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| T T

6T60TES60T SHemLOHGI6TET L LD
LHMID s&SHlemwt smemevuiled e(BLD
FSHHTHHHS SHLSHHID (PEDMEMLILI
CILIMIH S CUTSHEDTHISEMEIT 6T HSH60)60T
QUM H&HETTS LiflédsHeomd?

3) 8

) 3

8 4

) 7

LOEMEVLILIG U6V 1qTTES60T LONHMILD
Fnemedfll iFl 1D HlemLSHGLD
6Te0T2dl60T B IHHEUH D

) a1FlaCeus QuIs®HD

H 2 mmn [

) 015Ceus SWwisHsID

8) BT &FHHT QUISSHLID

/)  LedTym eTeoTedlent 60T ST
Buwiss1D

Fmemevdifll 2iFlsD HlewL&HGSLD
eTeTSl60T DUIHS EUEMS

o) BIEOTGHEHST QUISSHD

) Wedtym ere0TeSl60T L960TEEH ST

BwiksID

@) (LpedTLM ETEOTEIEDT (LPEOTESHEHIT
Buissid

) (WedTm 6T60Tesl60T LI60TE &I
JGITNEY:3)

cLpeoTm) L FILIEILIETTT EXl6uTTE ST

1.

g omeoTerLdlFeor FlevLHHleL ©_aterm
(PHE LITShISEDE 6T(LDSIS
eUM&EuTSHHl6L eTeoTedleufledlBiHg)
QU(BLD sHFlemI FTemevuiled e(BLD
FSHHTHIH DG SLSHGHID (PemmSH6rfleor
GILILLIT SHEW6IT & M)|5.

SMHM)| TSHILIL|SHSHEWL. 6T6OTDIT6V
6T60T60T?

©_(HEHLD HEWL 6TEOTMTED 6TEOTE0T ?
DM SHHEML. GTEOTMIT6D 6TE0TE0T?

ehg) Lo&ILIOLIeT0r 6X160TTES6IT

1.

F&HHBLSHFID SiemLOLIT6D 2_6iTem
6UEMSHSET LOMHMILD GHem6USHEMET
gnrfl, ICHEMID 66vTHl6mEDT

UL SSHIL60T 6Xl6m&H & .

2. gneoflwrhid eungeot SiqLiLBemauied

9_aiTen SlemioLiGHeman eleurfl.

US| LFHILIeIetor eXleoTné ST

1.

58 HLSGID SlemLoLIfeor
6UEMESH6II6D 6E0TMIEMETT LIL S8l 60T
eleurfl.
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SHlemL_& yy eofl -
Clutch Unit - a—
( ) | 0
l I
i
GILIM(H6ML&&LD
20 arwsb 25 e et eUemBHHET
21 e _dleor BeuemenaeiT 251 & .06 Her &
22 Herl& 55gl6uD 252 ue LB e &
2.3 &Hlen et &evohide6i 25.3 Lwnimb Her &
2.4 HenHedr (PSS LIMShISET 25.4 yepull temerelied "
241 el & NGl 255 eger flily, &6 STKIWC
2.4.2 den& emeveuflril Her_&
2.4.3 Yreqr 9GemL 2.6 &er g ugmorfliy
2.4.4 Henl & el 2.7 el & Siemioliiled ermu(BLD
245 ffleSev Guifl &emMUMBE&EIHLD, Hleul H& aFiub
2.4.6 Hel & Qeme6vorLiL&H6i (LPEDMEB@GHLD
® ®

&nme CrmesLo (Learning Objectives) "m]:>—@

1. eunsennddHled Herldleor Chemeu, SiemioLiy, LUwledTun(h, SussLD, g urmofliy,
LR8I LT $&6L LoHMILD &6 & Siemiolifed eemuUBLD GewDUN(B&Henenud Bled s
QFLILLD (LLEMMEEMEITILLD TS 6V.

2. 554 sL5gIb semwlitled eretTleNBHE F&Hemw HwunrsedinG ereueiign
SLSHFHDE eTeiTLemS SinflHeD.

& 2.0 amwsd (Introduction) CoemauwnpnGuUngl FIewTiqssa|b 2 501D
ST & GTGTLZI 1qTTGTIVLEFGT HAMLOLIL6D OLod 51l LD GLD.

LPSQUITLD LITHLD A&LD. @& 6TetTed)edT LoD mILD

upFssg QuiLnsgn QoL Gu &2.1 e Seir Geuenev&6iT
Oun@dsliul Hereng). (Functions of the Clutch)

STl & ereTugG FipHF®W 6 o crTSlaslled @ BhH @B FEHFHow

aQrLig e (Bhel HCF AFFe 2 6Ter LoHEMT(H Caamaeuwnes Gumng HwFumdev o 1 6
aqLig & Caamauwinest Gug Qeawestdsa|LD, Qe»essid:5 LONMILD HIGBT S LILIGTLI(HES).
2 - éen’é yeoflL- (Clutch Unit) N /4
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o erahTEgletr vl As1E Gug HeTer
stoL L. GFuiw uweTu(h S .

o Swig wrpmip Curg OoeTedLowims
Q1S D, UTEHSMDS [hMISHa LD
LoMMILD 6TeTES)GH £o19.6h O\FuIweyLd Her g
ALl LWGTU(RSSLILBHEMS).

& 22 sanlden spzad

(Principle of the Clutch)
ST & A o gruielest g liueL ufled
Qi GEDSI. FLPSVILD 1967V D LGS & LPGVIT
1geivd @ewewti/id Curpg CFibSI LpsILD
6TasTD g LiuenL ufled @uiki@Eng).

& 23 e dein geiser
(Qualities of Good Clutch)

1. Lagé wonersvblFest AFsons @)(Hd:s
Gouessr (L.

2. ugliguns @eewtub LIquins B (Hds
Gouessr (L.

3. Qaliugamas pebew DU FHL 555
Fa 1QUIHTH B (HS5S Caucser(hLb.

4. Quissd Fioblaevd CHama.
ASTFHDWS SMThISS Falq UIGTH Q)(HSHS
Geuatar(hLp.

6. 19 GuLed 19Gar CHamar.

TflsTs QusEs dalgusTs Q(HdS
Gouessr(h'Lb.

8. ereflu Sewioliyib, oeITHAYLD, HUJ6T
AFBLOTE LD B)(hdH Couassi(hLb.

9. @opaTer @Lib CUITSHILDTESTHTHa LD
B n5s Couasst(hLb.

10. 9fgenetr ewevesflibifletr 2 guiey @ewTsLD

2AH B0 2 DL WSHTH B)(hd% Cauetsr(hLb.

2 - fené yeoflL (Clutch Unit)

‘ ‘ BAE_Chapter_02.indd 16

& 2.4 der_fedr (WS LMkl H6T
(Components of the Clutch)

1. SHer'd 19Gar”

2. Seor & encvestlhi

3. Ogeyr 9GerL

4. el

5. Guiflbi

6. ST dF B)MeuILiL|HeiT

241 der g 19G@erL (Clutch Plate)

Hom” & 19Ger.” sturequred QFu i (h @me@Lb.
wwdhHed antt @rs@o. antifed (Hub)
aufliuereriser (Splines) Qewr L i’ (B
QpSGLp. Her' & eyriiged ot d 19CerL’
BEHLD QUFH) QFHTGETL &I anll 1 65T wLOW
s (H&6T QuThSSLILL (H B(hSGLD. LOWI
SL(DFGT 2 L 6T L &aqgedt 6L ki@ 6ir
FOPIILD QuThSSLILL (B B(hdEGLD. B)HatT
GLoeb Slar” & emevestlity (Friction Lining) el
ELPGULD A6VeVG LUMF eLpevlb L L 1L’ (h
Br&@Lb. wLows NCETL1g6h 2 GTET HiTIg Herfleh
Oamedldsed svflhi@SeT UMbl (H
Lpm1E NevFamiid SThiGLD. BNE LMTFeTeH
2H6vevgy) GL Lol evfifibi ereiTay Guwir.
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24.2 denlg emevevflral (Clutch Lining)

Sor' & eweverilty Aesig Hlerl F 19CerL g 6br
Qw wsUuOeip flaefl L oepevid
Qe ewstdsL1LBHET DT HDVSH 66V 6 bl
FIOoeverL” eLpevid L L L1LI(HHeTDEN. eDevesTIhi
196tru(hLD CILIT(HETHETTEV HILITHASHELILI(HEGTDGT.

1. <eblusivemen

2. GpllusiuLmeiv

3. euury

4. OQevsr

5 o s e
- TS 69VFRP

UMD HEHET

o FTL QGUGH CUEDS UGk

o GLprevL L aIehdk m6eV6sIh

&m0l 66)60T 6U6ME EMEVETSIrhI:

Caxmauney 2eney OLordsddng (Thickness)
Qeipsariey CpUIwIILBESTDI.

14

------------------------------

H 2 mmn [

GomeLLL. 6u6m& 606060 I

< s6lusiumsiv (Asbestos), ewuwy (Fibre).
seTenimg SHserser, el (Cloth)
Gunesrmaummir 6t 2 Gevrras grerser (Metal
Powder) epeuid sevbg gL (hLb Glmm@pL 6t
Corgds GOOOLL SAWdS L DUi6d
LRGOEEINNCE TR

2.4.3 Ygeqr WGerL (Pressure Plate)

Hor & 19CarL g6t GLoeh L6V FLOLOTGH
ALpSSSMS TDU(HSS 216t LgLiLenaileh L e
(True) Qe (h @pd@Ld. @g 2 griienal
OFT1(HSBS FalgUBHTGLD. AHSE CauliLGams
SMhi%s SN auens 2 GeunssEmed CFd L (h

Q(BSGLD.

2.4.4 denl & evliliflfu (Clutch Spring)
@agetr (Cushion) <webevgy Lrjaesr svfiflb
(Torsion Spring) feri'd e1607G5gy LoHmILD
196/ 6T60TGHE ClFuyLd OTLpS AS)Te saman
BIHIGE DS

----------------------------------------

aerdO” - !
paier F1 & ewfls@ 192 £ 15 Cousddled &imismisailed Osead o wigLomeT |
] fupo ’
R SAOVG LO)FB@YLD LGTATLOTG LOHMILD FASTIGRT Hlawevsafleyd 6roflsms -

QuikiEs Falgui).

Tia ey
A MODERNET CAR CAN

DRIVEHPSIDE DOAHN A
TUNNEL AT 120 MPH

2 — e & yeufll (Clutch Unit)

‘ ‘ BAE_Chapter_02.indd 17

12/10/2019 1:32:01 PM ‘ ‘



245 ffleSev Gurflu (Release Bearing)
Slor" & ameydits 2 GTGer Lo’ F eqrLiq et Lig
o116l L91g L1 LBlesT) (LpadTGavTTdhd), LGt GavTTdhd)
BE(BLD. CLoayitd @& 1NhisFEemen fleSsiv eSeurr
QG o)) 21(1pSgiD cuessesstLd 2 cirer Guiflib
fleSeiv Gurflis (Release Bearing) erawriii(hib.

246 Hens Qemevorysei (Clutch Linkages)
Hor' & Gureded @rha MeSev Cuifltiens
Bwid@Ld Cunid Lol & ShGaHgy 616515 GDITLD.
Qb F557 SIS CHINMTHLD, BTG,
FEHE] QUTHEAIBET6D sivIe6) [7T(h %@L 6T
B msFlesTest. @lwett horr terreysemer FHIL(HSEHS
OMET6IT@ILD AeLOLILILD CBT(HSHLILIL (B B BHEME).

& o5 sandeir uevaser

1. o sL® Sar s (Single Plate Clutch)
2. uev &' (H Har' & (Multi Plate Clutch)
3. rwmigd SerF (Diaphragm Clutch)

ifleSehv 68 eurt

oLl

4. eLow flevd@ Sler & (Centrifugal Clutch)

5. Sgeu Ser’d (Hydraulic Clutch)

6. yenuil 9eereiey Her'd (Fluid Fly
Wheel Clutch)

7. esignns Seri & (Electric Clutch)

251 @ SLG HerL& (Single Plate Clutch)
SiemLOLIL

o QdeieiTen LpSELDTET LITHAISHET

19emanaieh

Hor" g 19CerL”

Eleri’ & eevesflhi

geqr 9GerL

Hruded sl

fleSstv eSaury

St F agmrii’

fledeiv eSeurr Guifli

. aﬂml_& 19Gar L mewgy (Clutch Plate)
Omeraieys@o (Flywheel), @regr
19GarL (h&@Lb (Pressure Plate) @anr ufled
QU BSSLILL (BTG

PN DD

Wirkb gy t oL o GLITEOL.
%GDUTLQ.GGDI_LUQJ LeD&ATID Lil6dT

uLLD 2.5.1 (81) @ SL0O Her &

Y /4

2 - fené yeoflL (Clutch Unit)
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Hor' & 19CerL ige6tT ewowliLGd) Heorl &
Q1L (HL 68T et SLILIL (HeT6T).
reg 9CerL 19 D@L, STl F Fau(hdEGLD
(Clutch Cover) @ewr Gus smulled storifliu
SADLOGSLILL (DTS

MeSeiv eSaumesig (Release lever) 9gagr
199G (HL 6T @evewrdaliul’ (HeTeng).
Sori"F saugneg Deeneiey 6t Gumedr”
eLpeVLD B)eessig:BLILIL (Do

R SLEH Harld Aag @IS
QUTHGHIFETG) LWIGTLI(HEDSI.

Beuemen OFLILID 6XFHLD

HeT_& QL6 Si(RSSLILIBLD [Flemev

Hlon & GluL_emev Si(LpSSILD ClTLpd), flebsiv
Guirfii uev1gy MeSsiv eeuewy Si(LpdaIEIDSI.

e & sHeur

® CH ||

o Qaeuned gagd 9CerL L mesig eiflhi
NwFd@, 61815 19651Cev1TdHS) BHTHDS.

o Qs Hoeuuied Herl & 19CGerL 19 HGLD,
19767 19Ger’ 19 HLd ewr Gur antGlaverf]
(Gap) anuBEng.

o Qaoarned ereredefled FB& @ hHLD
%mmed (Power) Hwiunsedne
S SBLIL(HaISVam6.

e Qang Harld @mewrwng (Clutch
Disengaged Position) flenev 6retrmy Gl

Hem_& 616D SiRSSHUILILNS Hlemey

o &muiled vl wFwrcs Ngagr
9GerL L 2H(LpS&HISDS).

o Qaared gyl Y9G LTS , Sl &
199G L 19eralleyL 6T QenessidEng).

Her & emeveuflril

Her & QL6 @

)
o\

.

f
L i
.
1-:_.
A
Y

Hem& eqmi

feSev 6Seur

uLb 2.5.1(2) Qb LG HeTLs

2 - dien’ yeofl. (Clutch Unit) o M
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e @UOumups

QU@L ADDed FeTldF egmiil epevib

HeT & Q6D
UeLEILD 19607

Guiflri

Hem& e

el 9GeT
— SHlem & 1NGamL

327

Y e Nifl&5 6T emevenflil

S’ eolifiri
_;nL‘rg
A T

uLb 251 (8) @ 506 Her s

.;‘

agardafled mbs 252 uws@d SHer s (Multiplate Clutch)

SiemLoLIL
Swgundedng sLSSLILEEDS.
® o QoG Har'd mewihg Hlavev (Clutch e @dladb Quaw(h s ASDG &
Engaged) er6tTmy GlLiwiy. Guopul'L Herl & 19GerL’ (WH@nBLD, Tag )

P
JONINE:H:Th) j

eqmi’

2 - fené yeoflL (Clutch Unit)
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HemL_& 19GerL

UL 2.5.2 (81) uewsL(B Her &

20 M

®

| L Busslin@Bo

eqmi’
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| T [ ] @ (. T
uesL (B HlemL&
Uigstr NCaT &6
= e
= e e
: ¥ rrr= | =y | o | == S
Bws @b ¥ 1dkHilk H @whsb
(Semenefich) (Bleml & aqmil)
= e =
o _gmiey NGem &6

uLID 2.5.2 (24) uesL® Her &

199G (h&@pLd LwestL(hSSLIL(hHleTmert. Qaerred gagr 98Tl Lreg Hmuied

adaGos @@pPauTe QLo s
Fhdowd HLSHEDSH. ComlLmy
DFSEGTHGT LOHMILD LhGHUWIG: HTTH6r6H

svifii flewsd@ e1hns 1961Ceasrndd)

BSTEDS.
Qg Hoauisd Heri'd 19CGerL 19 HGLD

LwGTL(h S Gregr Gy n@E QoL Gu

Qa1 Ceuer] LB EMS).
o Qsanned eretredles el (B @I(BLD 2HMEY
Swgundedng SLSSLILMBS BeVanev.

o Hord 9CarL g6t owliL@d) Hlerl F
QLI ST LBGy BlenesstdalILL (HeTengy.

o Fled s hisTen) T G 19 HELD,
Seri’ & seumdGd @ Guw (wLowisHleD)

LTSI 1 (5@, o Qan@ Har'd @eewiwing Hlavev cTedTm)

Oy,
Beuemev Q\FILILD XIFLD:
Hem’ & QUL 6D SRSSILGID Hewey Hem_& 6ILIL6L SiRSSHIILILNS [Hlemey
o MeSsiv Guiis ergy MeSev Sauamy o smuiled sl ewFwrers Ngeagr
AWSSIEG].

2 - fené yeoflL (Clutch Unit)

9GerL L 24(LpS&HISMS).

>N /4
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o Qaaiied geyd NCerLLnes Herl &
19GarL L 19meneiayL 65T @eesuidEng.

o @UGTps e16tTedlenle0) (BB Gu(HLD FLpeD
levF Hwifundedng SLSsLLBEDS .

e Qan@ Har'd Qwenths Hlaev 6T6 M)
Oy,

Blemma6i

1. <udlas QupallevFaid s 5a5nT5.

2. Oocrentouins Beewrdng.

3. F$&LD GD®DAUTE B(HSGLD.

4. [HGHTL BTGT 2 MLPSHSLD.

&HEDMSH6IT

1. seigs aunsaibiseiley vweTu(hds
LGS

2. ugmofliug) HiqeeLD.

3. 0oL OFevey 2H LD

2.5.3 Lwnlg Her&
Qs auwsd Lo’ FHlev 2 6irer wpdEuiLome
LIIT & 1% 6IT

1eeraieh

Hor" & 19Gar”

gegr 9GerL.

o' & emeverflhi
Harl & agmii’

e’ iy (Pivot Ring)

AN

Her & sHeur

dlen & NGeTL | Lwimimid erotiflr
y 9 ITeTenLSleN ENIHE
Guflri

red 9Gem.

LLLD 2.5.3 Lwmimb SHer &

SiemLoLIL
Qv smufled s@fmENG ubevns Lwmligip
stutiflm LweTu(h S SLIL(h M)

2 - fené yeoflL (Clutch Unit)
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o Hor'd NGerLLrewg, ewereaieydELo
Ggeagrg WG HS@&d QL ufled
uUIRSSIUL (R 2 6TeTF).

o Hlar g 19CarL g6t wLoWiLGHS) Hlerl &
QLI 2 1 6T @ewevtdsLiL(HEDS.

o LwmrtigLb svuifhifle OleueilLpeneTiTesi
9geqr 9Ger” o 1 61 Hermips (Clamp),
siugers (Screw) eLpeuptd, HemL’ & Hau(HLGsT
@ (h eur” fidy (Pivot ring) eLpevepid
QewessdaliLL (HeTeng).

eFWwebL(BLD eXBLD

Hem_& eILLed SiRSSHILIBLD Hlemed

o Hlgegl’ Guiflty wpeiTGernddl BaIHE,
Lwrlgd svfidles eowliu@deaw
2A(LpSSIFDS].

o AF@ITE® LwmlgLd 619 i) ki & ebr
Qaraflgpamaer gegr 9CerL L
eirCanrrdid) @) LpsEma).

o  Q@uiGung Bgeyr 9GerL 19 H&GLD, el
GGy @oLCw B Oeuaf
THLBEDS!.

o araiGau, eraTeSletr A MHMEVTEIG
Swiundeting sLssLBH s Bebane.

o Bamaen SHerl' & Qavevning BHlavev (Dis —
engaged) eretrSlesTGmITLD.

S GILIL6L SiRSSLILILNS Hlemev

o Lwrligib evuiliidlett OleuarflLpenaeT ey s
ey 19GerL L SH(LpdsISm

o @zeumed Horld 9CerL (HLb ewaraieLd
Qe ng).

o @UCuUTE eTTZlGT  AHMEVTIH
Swgunden@d sLSBUILHSDS.

e Qsmenr Harlld Qewihs [Hlaev
6TasTHGSTGMITLD.

BlemmaeiT

1. <dls QupalilewFamwd SL&a51EDS).
G®DAUTET LIFTLOHILIL.

G®DauTeT @ GLo CUTEHILDTESIS).
BEOTL BT S6T 2 aOLpSHEDS.

OISO

. FS&LO6TY QLoesTenLOWITS @UImkIGEDS).

sy /
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y

98 7-MILLION THE PRICE OF THE

MOST EXPENSIVE CAREVER
MADE, A 1931BUGATTI ROYALE
KELLNER COUPE.

25.4 yepull Wemerefieb (Fluid Flywheel)

Qv 2 6irer wpdbEW LITSHIHT

NSO

Egbid agrii
Swigumdsiv eqii’

utols (Pump)

Lenuett (Turbine)
Geuetrsiv (Vanes/Blades)
2ufed F6b

24U96L

SiemLoLIL

LI®UGT Aeld SHwi umdhenv eqmiil
2 1 65T @MeTdHLILL I (hdGLD. B)FHmaer
QuigsLd Gumib ursp (Driven member)
6T HGTGmITLD.

uLbLl LopmILD L FeoLeTaHeme o L 1mddeh
Gauatiser (Vanes) <ramwdsiiul (3,
@l L
Bliuiul g heb@LD.

2Aarall D@ <2 U9 b

2 - fené yeoflL (Clutch Unit)
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2ufled QeuaflGummioed QBLILSDSTS
2960 F6b QITHSSHLILIL 19 (HSGLD.

BSuwikiGld edsd

LweoTHmBeusld (Idle Speed)

Qs Causdded erarghlesr & mHmib
Gurmag Honkd eqmil o L6
Qg sUiuL (NETeT LILDLI 6Tef@LOWITS
Quirig S .

QLi1Gung ®Lowelevd:d IaF GHMDalTH
O TAMHMT6Y AUNVTGTH L [J6DLGHGT
Gr1dd) GausLons G)FeLeuTL).

TG LTLGHT &LpeuTdy. QICLTLpS
<24 D D 6V 1T &1 &
SLSSLIL(HaIE BeLanev.

Swiumdedn

a1$Hs Geusld (High Speed)

@Qips GCeassdbded ubll Geusons

F LGOI

=y /4

®
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BussILELD (LienueT) e

LT 6mLI60T [T60T60TIT

(€220

b . BuwEGb eqmil
WSHGSLD e | -
Bussliu@Bo ]
eqmic o= ;
=]
— freu Sews Buwisslu@BL aqmil

BuwEEID (LbLl)

efieb

bl SibLiebeot

ULD 2.5.4 Yepull Nemersfieh

o Qaared dowelevdd allevF b SLoME)
il Lieuesier 19Carewr  Gmrdd)
GousLons OFevHns).

o o1aiGey Ljeuad GaubLonss & LpGITm)
aerdlelr Ammev  Hwiumdedns
SLSSIEMS).

BlemmaeiT

1.  eretregledt &) ) iailesig) s SSUILHEDS.

2. ugmofliug) eTefs).

3. <l gesiv Oloevr Gapaneuuilehanev.

255 eesearLiflily &6 deré (Centrifugal Clutch)

. emeveuflhl
x i 4 1 rﬁ
- .
eVEmLILT E ! M ?
X LANNANANANNY.
@ILI{B.@LD ;E | e ﬁ@m&:&ﬂu@fe
eqmic g | eqmil
7 Fﬁ
|
Bt

VEDLILIT ‘\

4. @smer Qusis Her'd Gurev CHemey
B)svemev

5. ereflu iewLoliL

6. F&sL006511) GLociTeanLowiTs @uikiGEDS).

7. BlgSFH 2 @LPSHGLD.

8. Swijsman 61efl%M% LOTHMEVTLD. ®

&HEDMSH6IT

1. <imards Coasmhisafleb 2% <%Hmed
@iy (Power loss) @pd@Lb.

2. Slgaud s bsie Herld Fiflwuns
O FWEHLIL M.

3. 2w CLrGiol’igd SwiundatinG anms.

oLl

L
Eg_—'«wé +¢ ;z:.w_—gg

e

Py H!

:

LLb 255 (21) eFerLflfly &6 dler s

oa N

2 - fené yeoflL (Clutch Unit)
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SHerm_& L9GerL

Uireqir NGeTL

Nemeresicn

eTeoTetr QML

GOLMLILT

Q6L Al eSleurT

eretL

HeTL& eqmi’

UL 255 () ager iy sed dleré

SiemLOLIL

Qihs ams Harld @wwelvdd
elewFuler eLpeuid OFwied LI(haUSTe BBHNS,
OFetr iy sed Herl dF eredtmy OGLwir.
QFeb o (¥ Gugar eTanLHar (Ball
Weights) Gueb Symiud eSeurr (Bell crank
lever) epovions Dgegr 9Gert’ (hL e
QemewerdHLILL (HGTET).

Goegg ev@iflh Aewsy  FHerlF
9Gar(hé@ b, geyr (GerLl (hé@LD
Qa1 Cw QurmssLiuL (Herens. 19gagr
feSeiv e fliuGser 1eereie & @&LD,
Hearldg 9GBS QoL Gu
DUSGSLILL (HETETS).

Qs e’ FHed e’ F Gl b Febavev.

Beuemev O\FILID 6XFHLD

eTe0T2dl60T LOBSH &MY Ceud &6
Buinu@b ewms (Idle Speed)

QUICIT Lp) 2 (HEBTDL QLG 6 GTEDL HeHTGHT
L&) wLow 66vd @ afland CIFWIGOLIL M.

2 - fené yeoflL (Clutch Unit)
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@) & e M 6 6T ® L &% @ L 6T
Qmewgasiul Herer Qued &Hgmmid
87 &g
ApsHlaudimea. erarGes Dgagr
9Cer (W& @D, Hleri g 19CerL (hd@Lb
Qa1 G @avr_Gevarfl LB

Qi Howewuieh ereiTedles AMHDEVTEEE
sLSslIUBuFdmv. BsNE el &
Qe blevev e16Tmy Oy,

&S 1 7 1T 687 &) 19Car i

ereotgleufleor Geusld SiFl&flHEID LIRS
(High Speed)

Qb Fleveuuileh eLowiellevd@ ellanduilemey
O (HBTDL QUIGeU 6TML BT hEl 6lLI6H
Slgriud eSeurt eLpeuLons 1Ngeq T 19GeTL ewL
geqr sty eflensd@ 61HIMS HETDTS
S OEETAETN

Queumreps KNgegi NCerLLreg)
Ger L

STt & 19 e o1 i ey L 687

BSTDTS AWPSHEDS. eTaTCGay

25 M

®
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GTGTESlGhT AMDMeVTed &L &SIL(HEDS.
Qsmest Horlld Qi Hlawev
6161 HBmITLD.

Sy :

erairedasflair Gausip 1000 RPM <verailng
GLoed @(mbsTed e Feans Fiedsigdhs (Dis —
engage) @uergy.

& 2.6 dlerL& upmofliysé Gmlliseir
1. Her’d Quredesr 19 9Cer @Bl L
1w QoL Qeauefluiled uflGFrdsa

FmsH SmLoda Garass(hLD.
2. Harid  OCarl BSGd, Dyegr
GG hdG Q@oLCGw 2 6rer

@1 Oeueflevwr uflGFnSsa Fil QFuiuw
Gaver®ib. (0.3 1048 t0 0.5 16).45)
flarld odaaflhos GOIUGLL
Qe Geueflufieh ufGFnHdg, @ammLm(h
Qwidetr &if) Gl Goueser(hLb.

Sort’ & O eSer 6% OBTL b HT®6V
DUSEH BUISES Fa L TF.

Flormt” F6b 6L AH6VVE HFTVLIGUITSITD)
unig&id QE1eiTen Gauessr(hLb.

$lorl & <L ggeiv L’ 6o ever L e L
2AaeuliCung ufGFrsmen OFuiw
Gouessr(h'Lh.

Hord @eenriiysmer (Linkages)
2Ae1alIGUTE Filwmes Qe Geauefluieh
2wl Geueser(Lb.

& 2.7 Senlg siemwLiled erMUBLD &emmUN(B & EIHLD, Sieunmin&Teot
&ITT600TTRI S 6THLD, HleUT SHF OFIILLD (LM S ETHLD

. &em’ & m(peysev (Clutch Slip)

&[T 600T MR 6T

Bleuisd e1swyo

(LEDMSH6T

1. Hem_& LNGeL1q.601 L5g Spudled (21) Aifeiv LIghe Sméseond | &ifl eFLWweD

2. Hem_& emevevfiral G| (HESEVMD H&Ww&) LomHmeDd
3. Wreqi el ueveleotons SH&HSH60MD LOMMHMEYLD

4. Ureqi WIGeTL. 2_emL b ([HHSH6NLD LOMMHMEYLD

5. ifleSeiv 6Seur 2_emLih&mHoH&He0nid LOTMHMELD

Il. &er & ILLemev SiRSHID ALM(IRS (W(RemLwwing el(BuLTg Hlemev (Clutch dragging)

&[T 600 [l 6T

Hleuisd 61sio

(LEDMSHET

1. &g ewLe L9l NGer siFlsL0ns E([HEHE&HEVNMD &rfl g6y
2. SHEUDTEOT HlEML_&F SiIL_96M0L_6ILD6TOTL. &ifl g6y
3. ifleSev eSeaur sigevl euetor. siflufsbevmemio &ifl esweyd
4. Her_& L9GerL. 2_emLIhH([H&&H6MD y&lwg omHmed
5. eroL9ifir L6 EOTLOEWLTH (15 HSH6D &ifl e&weyd

2 - fené yeoflL (Clutch Unit)

‘ ‘ BAE_Chapter_02.indd 26

cc MM

®

12/10/2019 1:32:03 PM ‘ ‘



| T T ® . T ||

lll. SHer _&dleb #5510 ermLBSH6L (Clutch Noise)

el &IT[T 600T Rl SH6IT ‘ Heui & S (Wemme&elT
6T600T

1. Guiflral 2_emLIh ) (H&&H6VMLD LOMMHMEYLD

2 6m6Veuflrl 2_6mLhE(HESHEMD yHwigns LomHmeYLD

3. HeT_& el 2_emLIbhFH [HHH6L y&wg) onHmed

4. ifleSev Guifla Ga\iih S mHH&evid &lfl e&iweyd

5. el @ &6 2_emL S ([HEHSHEVNLD HHWSNS LMHMEULD

IV. Serl & NGerL. eflemmeunad GaileusmLged (Clutch Rapid Wear)

el SIT[T 600T Rl SH6IT Heui & D (emmS&H6T
6T 6007
1. UNHEOTHS6L SIHl& Si6l6)| 6T6mL SIfluImeoT Si6TeY 6T6mL. GIMHMEYLD
2. HeL & 6ILIL 6 L55) 6TIGLINEID 6L (F60TT STemev | ST SBaD
D6USHD(HSHSH6V
3. SILD &HEmMEUTET A& 6m6v6vfIrhI SITLOME0T 606V60 Ik
® LWeOTLI(B S81560
4. Hem_& si_gmenL ewetorL &fl @eveondlpesev | &fl O\FLWIEYLD

Lonmevoreuy agweoun(® (Student Activity)

1. Si0IDNLLD Shiser efiBaerfled LLTLBSSILGL SHEHST eunaeThigeT aGHenID
@revonged Hem’ & euens, siemoli, SuwiSSD SySweuHenn Jbe Syieur&Hens
FOTLINGHSHF 6\FUISH6D.

2. aGsenib @nevor( SHESHST EUTSHEDTLD HMID EH HTEOTS FHSBIT UTHEUTLD SHENIUDMISHE

2 _flui eungeor 2_iflemwowinen emasGwiBgHemer (Vehicle Owners Manual) G&siflgs)
SieuMMled LWIESTLIBLD Hem_FledT euem s, SiHedT QUIS&LD, LMol Syéweunenn Sirlibs) L
6NleM& & hISEHL60T SleunlEemnd SFONLNS5HE O1FILISH6D.

3.  SimFIETET HE0TTS Listoflloemnenta@hé&S (VWorkshop) 61&560Tm)| &60T18 6)T&H60TMHISET
aCsen)ld Smevoriqed LWIETLBSSUILGBLD Herldleor Siemioli), Lamorfli, SlbSHH SiemosESLD
(e SpFeUNeHD BB LIL SSHIL60T Splieurldemnd SFoMLN55HE O\FILIS6D.
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&HemeVF 61FMM &6 (Glossary Terms)

1. Friction - 2 fgmiley

2. Single Plate Clutch - 8 sL0 Hers

3. Centrifugal Clutch -  emww elevsE Her &

4. Engaged -  Bemeoihg Hlemey

5. Disengaged -  Bemeoonlns Hlemev

6. Fibre - BT

7. Driving Member -  BSuWsLD UNsSLD

8. Driven Member -  BSuwssIuBLD UTSLD

9. Multiplate Clutch -  uesL(B HerLs

10. Automatic Clutch -  gneoflwrhid) Heml &

1. Co — Efficient of Friction - 2 _[Mil6) &600T&HLD

12. Metal Powders - 2 Gonsd &IH6MSH6T

13. Linkages -  @emevorliyseT

14. Fluid Flywheel -  dFlgeu Llemerelicd

15. Pressure Plate - SWRssIb 50

16. Diaphragm Clutch -  QBemLsdlemT Hem &
@ 17. Qil Seal —  6Te00T6l600LIS Hdl6Y e

18. Splines -  eufllueiTenThigelt

ﬁ &mlilyemr (References)

©

10.

2 - fené yeoflL (Clutch Unit)
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@ Bemevorwuzen (waeaurfl (Webliography)

http://learnmech.com/introduction-to-clutch—clutch-types/

http://www.industrialfriction.com/clutch-lining/

http://auto—hubs.blogspot.com/2015/10/types—of-friction-material-used-for-making-

clutch—plate—friction—lining.html

https://haynes.com/en-us/tips—tutorials/troubleshooting—common-clutch-issues—and-causes

https://www.yourmechanic.com/article/how-to-test-your—clutch-by—eduardo-ruelas

6(b LoFILIOII6T0T 6Xl60TTES6IT

giflwneot eflemLemws Gaimba TBSHE!

T(R&IS
@ 1. 1gomedTeLdlFenfley Slemlg eThs
8L 556D 2_aiteng)?
3. @revorLmbd L 1D
3. (PSHEOILLD

8. mreTHMOILLD
. o SLib

L6V SL(B HeT & 6T&HHemeor
euemSLILI(HLD?

a1 8. 2

& 3 . 4

HeT_& emevenflrhl 6TrhIE

UM SHSLILILIQ (HEHESLD?

3. Herl & L9CerL1q60T EXIH (LPSHLLNVID
3. Lememeiled

8. Yigeqr VIGeTL

. S LHnIo @

egeoTL iy &H6L Hem& erhg Geus
Blemevd & BLoeL 19610 eTeoTGHY AFILILLI
(PLQUITE)?

2 - fené yeoflL (Clutch Unit)
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2. 600 rpm 2. 800 rpm
&. 900 rpm .. 1000 rpm

HeTLE 6Thg HS5GI6USHSI6D
BuinhiGHmg|?

QL CaMeD HHFI6ULD
. LIM6I0&60 SHSHSI6ULD

2 _miiey &Si6uL

unrGL HSgI6uD

AL P

61ThS 6UEMS HlaTL_FleL Hlem_g EIL6D
Gaemeuuilevemen?

&b HLB UM
. eFeTL iy H6L Hlem &

uev LB Hlem&

AL P

Lwimlmid el &

Yepuil e _dleb ehg LIM&LD
Hlemeuwins 2_emeng)?

. 19emgell GLoLIT

). 19.6MITE16U6DT GILOLDLIT

8. emerelicd

. @eumniled ergi6)LHl606em6D

oo MM

®
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8.

Her_& seu SigbLiefl sipeid Gums)
SiIHET)IL 60T 2_6ITeN LiNshiserfled [Elemev
6T60T60T?

3. Gsmha SLPID

. Hlemeowins HIHGLD

8. seofluns spaid

. @eunmileL eTgIeL5l60606V

Seumnleb L& EILOEOTEmLOWINES
BuIhsd Falqul Ser &
6ThS 6UEMSH?

o1. Ganeor el &

3. Uew HLB Hem&

8. e sLb Her s

/. Leerpuil Lemenedleh SHlem &

10. uev L (B HleML& 6Thd 6UMH60THH 6D
LwieoTU(B SSLILBEDE)?
N. @revor(B FHHI GUTHEDTLD
). HTEOTE FHSHIT EUNEHEDTLD
8. M| F5HT EUTHEDID
F.  CLP60TM)| FSH&HIT 6UTSHEDTLD

cLpedTm) LoFILIeIevoT eXlevTT& &6

HlerL_dleor GeUemeVSHEIT WITem6U?
Hlem_& emeveuflihl SUIMTlSHEGLD
EILIMIBL&6IT WIT6m6U?

Lwimimid e &dledr mHe0TemLOSH6T
Wwimemeu?

HeT_d6b F5HHID ML & SHITT600TTRIGHET
Wwimemeu?

Hem_& L9GerL eTedTLIS) 6TE0TE0T?

6. U6 FL(B HeN_&F 6UDHEH6IT 6T HBHEME0T?
SiIHEMET S N)].

7. &eTlé B eusnaEITeor
SITTE00TTRISEWET 6T(LD5I5.

8. &M & 6UMHSH6IT CLPEOTIIEMEDT 6T(LSI5.

9. &l &dleb erMLBLD L(Q&ISHET WITem6l?

10. HlemL et SiemelFHemg LD &nm)

eoh&)| LoSILIeIe0oT 6Xl60TTSH 61T

1.

HeTLE 61hS HHGleUSHSHI6D
BuItiGFHME) 6T60TLIEMS LIL SHSHIL60T
eleurfl?

Lwimimd Senl& UL euemIhs)
LN&SH6MS FoM)|&.

3. &erdleb eHU(BLD &6DMEBEMEILLD

IHEW6T [HleuT H& C\FILIEUEMSILLD

i L 6U6m6T0TL(B S5 5.

Lepuil NemermefiableoT medTEmLO

SeMLOSED6I & M)].

5. &l & 9GerL LLLD euemOTHE)
LIM&Mhl&Hemend Gm.

US& FLIeetor 6XlevTTE ST

1.

2.

& S HeTLF LILLD 6UeDTHS)
efleurfl.

L6w LB HeTL& LLLD euemIhHE)
Beusmev G1FILILID 655608 eXleuifl.

2 — e & yeufll (Clutch Unit)
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3. eger flily &6 Slem g uLLb
euemIHE eXleurfl.

Hlem_led erLBLD LI(LRSHISHEMeULD
SIFH6m6UT [HleuT &l O\FLILILD
(LLEDMEBEMEIILILD SiL L 6260600
LB SEIS.
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ST Lméen —
(Gear Box) T
i

AIF3Z 7

GILIN(H6ML&&LD

3.0 9il(WsLb 3.7 uh&&aT eNléFHD

3.1 Hwgunéen SiemoedlLLb 3.8 el 1 em6l

3.2 UDHFHBHITRIGHET 3.9 HWTUNSH6N LINShISH6IT
3.21UD5FHST 6UMSHHET 3.9.1 ST uUNse &b

3.3 AT unsen CHemeusdser 3.9.2 Hwir unden Q6oL el

3.4 S U6 FWeLLI(BLD SSH&I6ULD 3.9.3 Gev eqmiiL

3.5 &f LT&HeN EUED&HSH6IT 3.9.4 HwTundev S L e’
3.5.1 flemevlqhleIneq SAFLTS6m 3.9.5 eoT@eotmd ST eqmiiL
3.5.2 &MedTevL60TL61L06)q SILITLIMEEM 3.9.6 60II6LT BLLIT 1q.6mmed ST
3.5.3 AriGumenelq SuirLimden 3.9.7 A 6OF60SELIT 6IL&HSHMeuflFD
3.5.4 dAmiGrneneordimi ) eufl 3.10 Slwir uméero urmoflii]

3.6 A unseiin@ SHsHs Geuetoriq L 3.11 igomedreou Gasen

seoremLoei (Properties of Gear Box)

&nme Crmesd (Learning Objectives) um]:>—@

1 sneoflwmd eunserhisefled Lo euemsLULL Hwiundenevll upml SiMibHs
GG ITEIT(61H S 6D

2 SHwugunsenley LweTuGSSLLBL LGeum UNEFSSTMRISemeTL DMl ABHE)
G\ B MEIT(ETHFH6D

3 dHwiunsendled MU &emMEBEMEILLD Sieunemm AUl & O\FWILD (LP6mMEEMEITILLD
ailih&l E\ST6TEHSH6D

3 - AT undeiv (LNHFSST GILILLG) (Gear Box) 31 'I
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& 3.0 sl &b

BT UTHNEH®S Quid@Hd CUTSH FT®6V
(Road) Gy wrdifl @upLiug HedLwing).
GLogitb aunsaIdms GT Cauadbled Bwide
UPIGUINTE). BLOS:E 2id)% B Lpalflend CaavauliLi(hLD
Cungl aunsaidms Gmnalrer Geusd;dhed
OFpds Gouadr(hid. GLoeyb & mamevuiler
Hleada@ anu ueveis Gausid (Speed) ommib
Yupmaudbner GsmauiL(ib. QsNS U
uev g upsFssrmiser (Gears), Hessr(hEe6r
(Shafts) wHmitb 2 H®erd b er
(Bearings) sdwumeusmaer 2 6rerL bhlw
Oy Caaauliu(hSnsl. sHE HwFumdev
(Gear Box) erartiQuuiry. Qs unsFsHsn
Ouilg ereTmib ADLPSHFTID. P
uweTu(rsd L (e uewalsg Goushblewev
LommiLb BLpaaudBImenest GILmEUTLD. ST
eTarug GevelCGearpy Goudsbledevuled
QuihiISSFa 19Ul UDFSBTBIS®ET 2 GTTL HENLI
DAMLOLIL] ZHGLD.

& 3.1 Hwigundeiv (Gear Box)
SiemLoeflL LD

F&d) sl S50 Adiolied (Transmission
System) wiiundeiv @IeSTL TUSTS 2 66N
wnsardHled ereiedlerd@ ABISH el &
o areng). Har A ABSSH HwiFLmdsv
o Grengl. Hwiundevneng FHerl HAn@ib,
YOgriusheu agriign@d @ Gur 2 6rendg,).

& 3.2 upssaImRIGeT (Gears)
Qurnaauns vwerTu®dsLlu®Lb
LINF SBTTBISEDGTULD HGUDIIGHT HGDLOLIL|HEGTULD
B)hi@ HIGIGVTLD. LUNFSSHTBIBET (LPGULD FrLpGH
FHHmw QamesrwnsGour, @evewtiunBmi,
GLoayiLb O\F @S BTHCUT HLSHITLD.

QuibFnbisemleh gLpeh FohHlanis BLGgILD
@ L i & afl 6
LTS SLIL(HHesTmasT. GLogILD 6T(h% IlSLOTGs

umoeF & &I h & 6T

aupdaablesty) (Slip) &iped FoFlewws s 5%

3 - wii unéev (UHESST eILLl) (Gear Box)
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UDFSSTHISST LWTU(HFGTDGT. SGH®mbS
QL OGeaafl QsTerL &Hipaid &b
BL&G&5Fa 19 W @) HISNeYILD LIHTF &1 kISET
LS (h FGsTmes .

3.21 uhsssT euemsse (Types of Gear)
LUNFSSIHISET LV aISLILBLD. Heumnmnled
APSENILDTETOUD®DE HTGRTGUTLD.

1. GpjJ unsssrip (Spur Gear)

2. Opefley unpsssrin (Helical Gear)

3. ®@wuss Qpefley unsssgp (Double
Helical Gear)

4. gifley unsssrip (Bevel Gear)

5. gL whmib Hpunsssrip (Rack and
Pinion Gear)

6. Geungip opmitd Gaurmieveieh LPFSHEILD
(Worm and Worm Wheel Gear)

7. 2.6russ unsssyp (Internal Gear)

8. euigrdsL aied (Sprocket Wheel)

3211 Gniumassmw (Spur Gear)

Ll Lwrer SLEH CuTeTn 2 (hameT QUi el
2 Govnsdhlett Fmm aul' L LTI AFH S,
Qmewrwins unpser (Teeth) Qe L tiut @
Bwds. @snE& GBI UDFSSILD 6165 D)
Quuwiry.

UL 3.21.1 GhI UhHFSHSILD
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e (h Qe Tes %68t (b % a6
(Shaft) o' HGLo Qewewid g Fipeh Fohflavws
SL &% LWGTL(HSDSI. FLomImest ellewd LopmiLD
Cusdms L4555 gNDE. QUIH TS
Swgundelled wpsed oHmid 1eTGesrmdidlw
Geous Hlwevulled Cpi upFssrhiser (Spur
Gear) uwestu(h$esTmes.

3212 emefley unassaw (Helical Gear)
L' L el L (H GuUIeTD 2 (heeT 6l e
2 GovnsdHlett &HmILTLINGH BT AFFDG,
Qmewrwins @eveurioed & heir GumerGmm
1606V FIULIUTHEGRUT AHeDEVS QUSTEUTHSCUT
up&er Qe L (h @pd@Lo. Bsna@ Glpefley
UDFSSTLD 6T6T M) Gt .

UL 3.2.1.2 empefley UHF&HBILD

Opefle) UHFSESTLD epeib &) H
Qmewtwines wHmitb Peewruicvevrs @)
se(h5@nd@ (Shatt) @en. Gui & 1peh FFlenws
&L 5% (plguyb. GBI UNHF SB[ HISH® TS
ST 196YILD OYBerfley LINFHHTHIGET eLPGULD )%
®) & ev

SIGTL VL GTL Goey Hwi umdbedeid,

dwFmw SHLbF LIguLD.

HhgECrgnGwey FHwiumded gy
LwesTL(hS LI (hHFeTmenT .

3 - wii unéev (UHESST eILLl) (Gear Box)

BAE_Chapter_03.indd 33

33

@

3213 &fley unassn (Bevel Gear)

Fifley 2 (meverudesr (Taper Shaft) Gopugiinded
UM Qeur’ Ll (h @pd:@Lp. @l OLnsieuns
O FhIGSBTH 2 GTAT AFFHBDNT BT
FLOILD Fhblow SL55 LweTuBE DS .
2AsTag 90° Qob dwsHSLIULL @)
CauaiGaumresr gesar(hamar (Shaft) @emesigg)
FLPGD FEHFMIWI HLSFeUTLD. B)F 1% llewFemis
STHIGLD UDFSBILD ZHSGHLD.

g ugciTHlweded Nesflwiahr, Hyeyetr afev,
Germerl wHMLD FeTHwiFsarmTs
uweTu(hEmSI .

UL 3.21.3 &ifley uHF&HSILD

3214 slLewL LOHMID FM UDHEFSHSTLD
(Rack and Pinion Gear)

SL LTS 2 &6 Beroren 2 Geurss UL e uled
upser (Teeth) Qeul il B Qs @Lb.
Qa1 Gud ereriuBHng. Cuddler GLoed
Alw upFSSILD entdaliul (h @HSEGLD.
B)bs auenaiileh gLpaiLb Fohdlavws GribGsHTL 1qeh
WeTe b NTID BHHLLD FEHFHWTS
wrnP sguuUBGSEDSE. @& evigw il b
2ADdI6) 2 6Ter uNFSHST GuL 19 uifeyLd
Cueyip vwals @ uwikddgbsaefeyibd
LwesTu(hS S (h EesTment .
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LLID 3.2.1.4 sLemL LoHMID ANUDHEFSSITLD

3215 Geumilb wHMID GeuniLbefied

umessI (Worm and

Worm Wheel Gear)
QeTNIHCBTTY OFhiIGISHTE 2 6irer @)
sevr(haaar (Shaft) Qeewisg #ipedssdleu
SL&$% UweSsTUHEDSI. CHIUDFSHBTH® B
(Spur Gear) Gumelip A®LOLILY®L WH
Geurgid upsFssro (Worm Gear) @Lb.
Berid gepaunen seriged (Shaft) nem
yrfl (Single Start) <veébeva wveyrf
ey (Multi Start Thread) Geuc’ i’ (
QpLiug Caurtiid se85(h A@LD. 2AH% Caus
@dpLiy OFdiuyo @ hisefleh opmib bHs
NdF®W SLSSH D &L el eyid
uweTu(hSSLILBE DS .

QLI LbLIMTeYILD tvig wiifliby Ewifuimdemdleh

uweTU(h SSLIL(HH DS

UL 3.21.5 Geumitb wHmib Geunioefied
UM &FHSILD

3 - wii unéev (UHESST eILLl) (Gear Box)
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3216 @muss amefley LUNE&HSILD
(Double Helical Gear or
Herringbone Gear)

Ll Lwrer LB CuIeTp 2 (haeT aUig ey
2 CaunsgHleTGLoed AHedT FMHm LTI
bl erpdH V' Guren euigeudbled
um&eT Qe L (h @s@Lo. @sn@ Q)(HLS:S
Orefay unsssrio (Double Helical Gear)
o681 Oy, @eveu AFS FLped Fod) HL LD
Q1 tigefled LwesTu(hHE D).

UL 3.21.6 @wmuss amefley UHEFSHSILD

3217 2 _6MUdHsd UDEFHSBILD

(Internal Gear)
2 GTL&S UDFSSILD GTGITLIG GUL L DTG GLOTUI
Gumettp 2 Geuradleh 6VVG QUMSTIILOTS
o2 6Tan 2 Cwnaddled 2 &TymidD LDHSBET
Bs0s
o @ruds upFssgip (Internal Gear) ereirmy

Qaccourl® Bws L.

Quwy. Qe GoHwu QL hisefles Hs
FoHdlow s4% LweTuBEDS. 2 miSwimes
ADLLN®eTS CBTeueTL &. @& 19 TTdHL T
OodsnestlFdHled LweTU(HSSLUILBHSDS).
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LULLD 3.2.1.7 2_eTUdH& UDHFSHBILD

3218 enlnnéasL efied
(Sprocket Wheel)

QUL LLores 2 GounadssL’iged Geuaflliymid
umser Geur’ i’ (h @@ Lo. @& LoHemT(H
Fo_ [JOLOWITGY LINFSHHTSHHIL 6T Cprig GHmL L
OareTeuglevemev. @Tevst(h LIMHFdS5(IkiSHEHLD
Qe Gw GlFulletr (Chain) epevrd Fipeb Fdidh)
LSS vwaTuBSSIUBEDG . B
cTer e safleh 2 arer i by Ewijsemeh
(Timing Gear) Lwettu(hdsiLBEmgy. GLogyiLd
Gom’ L evFdflefleh & iped FShFlewiids S5
uweTU(h S SLILBE DS .

UL 3.2.1.8 elgnésL. 6fied

& 3.3 dHwunsedleor GxemeuseT

1. or6br 28 6t7 G®DDI I
B upailensFemws 21 %f5 051(H 5.

2. aargdler  @upllwsow GodDHH
Causdms 215)%flds.

Caussmsp

3 - wii unéev (UHESST eILLl) (Gear Box)
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3. oL (el er CesameaudGsmnu
wrpiiul L Geus Hlaevsamer (Speed)
G015 (H & 5.

4. aunsaisams MNearGeandd (Reverse
Direction) O eygs.

5. erehrhlelr FShFldw FL 5% Gl ng
Blemevulfle By ged (Neutral) GaFuigy

6T Gevr 6lmids.

& 3.4 Hwgunsen aFwedL(BLD
SHSGI6ULD

Hwiumrsdev GpibyGsmed (Lever)

SSHUSDS AQLUDLWTES 6)%T68(h

QuitiGE S

& 3.5 HWTUTSH6n 6UemEHSH6IT

o HemovigiGloey Hwigunseiv (Slidingmesh
Gear Box)

o &G 6L 6L O L6
(Constantmesh Gear Box)

& wi i um g e

o AhECrntlosly Hwigumssiv (Synchromesh
Gear Box)

o erFdafld Swrundsiv (Epicyclic Gear
Box)

o 2A'CLrGol’igd Hwiumgev (Automatic
Gear Box)

HwiumrsHeaded L oS SHGEr
B)(rSHGETMENT. SAUDMIGD (LPSENILOTCTIDRISMET
Q)hi@ HTERIGITLD.

3.5.1 dlemeviqrkl6loe SwTLIméGen
(Slidingmesh Gear Box)

Fdevig miGloeg HwFumsev 247LDUHT6V
UTslhIEafled LweTuBhdHLILL L F.
QS CriunsFssgmser (Spur Gear)
2 GiTees. @) STH QUTHThIBGHS S, 6T DD
Qe unFssyhiser psiba (Slide)
Qawewraugsmed HawevigmiGlioey Hwi Limden
6TaY AMLPSHSLIL(HE DS
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RL GBI ebevrs ariser 2020 &@er Fraevseaileh Lwes UL (h%E LD

ereirLg ellbanswmer aflaguid QL KT @evevns HTF wHYID LU allg
1SHCUNTS STTH®ET da 6T hlmieuetid SwrflELb Lessiuied UL (HeTeng).
BssaaW L (BHBT V6T HTTH6T XlLiddl T HMBMIL GHE@MLILIG/L G,
QUM HGTEIHGTIGHT 6T6YTeEHEBUILLD &M GHLD.
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3

—

Swif wHmd eSeurr

2 R

| il

Hemé Ay Lnd Seml & L

4

i

ewouflest exqmii’

e=""

1960 iy

——

Bev (21) BEYEOTLLIT
aqmi_

Bedryl ‘, 'E
Qqmi
=
UL 3.5.1 demeviqriiaoelq wFLmen
SI6WMLOLIL]:

Swiumgeiled Gev agrii’ (Lay Staft) <vebevgy
sajerf eagmii (Counter Shaft)
SAdwsHSHUL B 2% CGudlm epevid
ST 19 SS0UL(H @hdb@Lb. Gov agTLigeh
UDFSSIHIGST Bleveuwms Qummdsriul (h
Qm&@LD. GlLoudlesr agrLiged eufllILIGT aThiIg6T
QarLtiul® AHd UDFI ST b6
B&HHLDOLIG AMLOSSLILL (H Bl(HEGLD. el &
g6 2 6rer unFssgd (1) wmmib
Gov ay/7LiIg 6b 2 6iTer UNFSHSHTLD (2) 6TlIGLITGILD
QdeiCs @ (hs@Lb. GLogyb LUNFSHBILD
(7) ez (8) 61681D £319.60 UDFSSTSSIL 6O
(Idle Gear) @mewrhCs @B GLD. eLpGSTMI
Gous hlmeusmand C)&TeETL Famaevig hiG)Loeg
Swgundedier eioriewu ULb 3.5.1 @eb
HITGWIGUITLD.

3 - wii unéev (UHESST eILLl) (Gear Box)

BAE_Chapter_03.indd 37

37

@

Buiisb ssgieun (Working Principle)

o) By Lred Hlemev (Neutral Position)
Ooullest @ TLig e 2 GTer UMF G ST hISGT
wHm Qo (h a2 6rer
UDF & &I %@HL 6T Gewewtliy GLDTLogYILD.
FLPQUTLORYILD B)(hS%&GLD. @b Hlewev BluyL’ 6b
Bl AG. Byl g BHleeuied & Lped
F44) &1L S51LHaED@®ev.

) (W6 Swi (First Gear)

unFsH&Id 1, 2, 4, 5 @ewenthg % LpaLD.
@1Gung) Goudlest @i’ GLogieuTs S LPSYILD.
SMTIILD UNFSHETLD 4 8 il uDFHSTLD 5
Ouilwgy. @uCung Qupalleds HHELDTH
Qmrsad Qbs Hlmeuuied LPFSSET aildHLd
Lo 3:1 Gum wpigu/id
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&F1pe) &) 1 — 2 — 4- 5 epevrd Glouflest
LI DG SLSSLLBEDS.

1_ 5
=k & [H| ==
1] o 8

u3
=
2 3 s

UL 3.5.1.1 W6V iy

&) @nevorLmb &Swiy (Second Gear)
UDFSEILD 1,2,3,6 @enewuihg g Lpapitb. @UIGLITZ)
1w & & $ w il et Cal s » &
HTL'19VILD 455 Gausd el @ )b hlaneuuileh
unFSHET NEBLD FLomy 2:1 Gum wpiguyib.

&FLpe) F&HFH) 1 — 2- 3- 6 eLpevLd GlLoullesr
QTG D& SLSSLILMHEDS.

—; [5 5
1E Eﬂ
— o —
| I— (S |
T E 8
E 4
2 & ?

UL 3.5.1.2 @MevorLmb i

) eweotmmb iy (Third Gear)

unFSHSTLD 1 LommILd UPNFSSHTLD 6 AHeuHmlest
ugseurliged Lrd Hear'd (Dog Clutch)
2 Greng). Lg% Ser’'F @ressi(hid @aewralsmed
HerF aqriigesr CousrdFGeoGuw 6)oullesr
Qi (B FLpauitd B)gGeu 2 FF L' F Gaugsid
(Top Gear Ratio) <@ib. @UICUIS LDFSHST
aflsip 1:1 e @HSGLD.
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FLpeb F& Crrguwns Lasdler &
epevtd Fleri' & agriig el (mhgk Cryiguims
OlLouliest agrLig H& HLSBLILBHE DI .

P
| I—
3
[' 4
T
2 |

ULLD 3.5.1.3 eedrmmbd iy

HeorGeorna il Sy (Reverse Gear)
unFSEIhiseT 1,2,7,8,5 B)enemrauds et aUmsesiLD
61 Gavrmdrd) GFeveYtd. AHTaug 6loulesr
LIl 1)) HlewFulfleh FLpayitd. NeTGavrmdS
Gouss FlangFemis Lommm 8 6768 g1 6L LUNFSHBILD
(Idle Gear) uwesru(Bé$s1LBHE DS

&Fiped F&HH 1 — 2-7-8- 5 euflwuns
OlLoudlest agmLig H&Hs HLSSLLBHE DS .

il

L] e

UL 3.5.14 YerGeornéelul iy

Flemevlqraleoelq SwiTundenSledr Hlemmaer
o 10)% 1MW SemLDLIL
o eraflws ugmofliiy

o EGIJ% QUTHGIhIHGHSS 6l DS/
°  GODAUTET a6V
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o Quidly et (Mechanical Efficiency) 3.5.2 SMeOTEL GITL 66 SWITLIME 6N
2AF)BLD (Constantmesh Gear Box)

« swmfitn Glseway Gepay HMGTVL L 0loely Flwif umdedled Goulesr

&EODEET QQITLIG 6V 2 GITQT LDFSSIhISGEHLD, Gev agTLIqg 6D

. Hu wTPmieis FHL St eni. 2 GG UNFSETHIHGHLD 6TLICLITSHILD BenewsthCsh

o A% FSHLD. QB GLD. ASRTTD HTeTevL 6iTL 6)Loeig

Swiumdeiv e1er ALpdSILHEDS. B)deh
Omafley upsssgio (Helical Gear)
uwesTu(hSSLILBEDS .

o FHwy rHm AeiLed Caama.
o UM af e Lp & 67 ey elms
CETOYETREA T TR

e AT no ey i

Gwuiledr exqmi

21960 Swiy

Gev Geqri”

LLLD 3.5.2.1 &HMe0TeL 60TL6I06Y] SLITLITEE
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SI6WMLOLIL]:
HI6TeL 6T Ooeg HwiFumdedled Ooudesr
QITLIG 6V 2 GITQT LDFSHSHIhISET 6,7,8 61LIGLITSLD
Gev g mLiged 2 676N LUNFHSTRIGHET 5,4,3
2 1 61 @ewertbCs B)(hd:@HLD. Herl’F agriigeh
uUNFSHILD 1 2 6ireng). @seiL et Gev agrLiigeh
UNFSHILD 2 TLICLTEILD @ewewsihCh B)(Hb@LD.
OlLoudlesT @qTLig b 2 Girer UPFSHHIHIGET 6,7,8
2aFwmaer oy (Bush) b o 16t SiewLopbg)
QGRS

Gev e1L11q 6L 2 6iTeT LHFSSTLD 5 2 1 65T
1960 unFsaid 9 (Idle Gear) Qum g s (h
QB GLD.

Ser' & aQrLiged 2 GTer UHFHBILD
1@ 2AWBda wpmihb erCendhd Gors
hlewev LUPFSHEILD 645G LpedTeLd Feaweviq i
g e’ (D1 wpmito D2) o éreng). @i
OlLoudlesT @q TG e 2 6iTen eulLILIGT aThiBereh
B&H(HLD UG ADLOGSLILL (D 2 6Tendy). Hwir
Lm&eleh AETH QML B@HLD HWTLITdHe
aneyfhfled (Housing) Gulm epevib
uTmSSLILL (R Bl(hdSGLD.

Buikib ssgieu (Working Principle)
By L meb rBlemev (Neutral Position)

Quass(h Lind Fer’ FH@nd (D1 woppid D2)
Thd UDFSHSTSSHIL @D 3)amewri Lo 6D
OlLoullesTay mLig 681 5% @(HIHGLD. UDHFSSILD
1,2 & 3,8, & 4,7 & 5,9,6 b LnHF&E7HI%6T
FLPEYILD. AeTTe) GLoufehr eI’ &LpeVTdy.
eTaIGey FLPGY Fohd) BLSHSLILIL 1.

(WHev S (Firt Gear)

Swionpmitp Seuewy (Gear Shift Lever)
Quis@o Cungl Lrd Her'd D1 @ riymib
B&I S OLoudlest agmiiged @ 6Ter UPFSHHILD
7 2 1 6t @dewrdngl. QUGG LidsHler. &
eLpeuLD OlLoullst @griig M@ Fobd) HLSSLILIHEDS]
QuiGunag Fnm Causld GH®DaY.
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BTG FLped Fhd 1 -2 -4 -7- D1
auLflwis Qoudlsst agring H&s SLSSLILBHEDS).

=1

3

UL 3.5.2.2 (psebdwy

SrmevorLmb &wir (Second Gear)
Lrgder & D2 auevliymibd paihg GLoufesr
QTG 6D 2 GG LINFSHHILD 8 2 1 68T @enessiflng).
QuCung Lasferd epeid 6oulesr
QTG DGS Fod) sLSHLILBENS. QUICLTS
s Hwewg i Causid HHHD @) (HdGLD.
AT FLped &) 1 —2-3 -8 - D2
euLpwTg OLoudlest @qLig D& SLSBUILHEDS).

TFOE B STeeree

S
5

4

2]

UL 3.5.2.3 @mevorLmbawiy

eedTmmid &Swif (Third Gear)

Lrgderd D2 @ iiymib paiha SHert &
QTG 6D 2 GTRT LINFSHHILD 1 2 1 6T @enesstflng).
QuiBungy Her'F agmrigesr CoausddGauGw
OlLoufledr @qriil & LpeyLh.
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&1ped o 1 — D2 euiplwins Goufesr
g H& CrIiguimsd sLGHlLHEDS.

!

FE

2 3
ULLD 3.5.2.4 epeTmmo&wy

HeorBeot&H A Beus Hlemev

(Reverse Speed)

Swg wrpn Sy Qusbaid Curg
Lagfler’d D1 eueuliymid paidd) Gloudesr
QTG 6D D GITRT LINFSHHTLD 6 2 1 6T @enessiElng).
uDFSSILLD 5 HmId 645 QL Gw gigeb
UDFSSTD 9 2. 6TaTHT6L FLped HlanFai
orHmIENg aunsettd (NesrGeurTsd G)Feveyib.

Flpe 5% 1 -2 -5-9 -6 D1
auLplwinas Glouflstr Gaglig H@ L SSLILBEDSI.

4

2 3

ULLD 3.5.2.5 feor@Georméil &wirr

HITEOTEIVL 60TL_6IL06Y] SWITLIMEHErSl60T
BlemmaeiT
o  Suweng orpmieusy (Gear Change) erflgy).

°*  GDDUTET FHHLD.
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o UNFSHISSGHT LUDBET 2 WL h% CuUTS
QUML) @evevev.

o QoesenLowimest @uissLD.

o G®DGUTE LIFTLOHILIL.

&HEDMSH6IT

o Swedy ormm Lyer e SHer b QOFdiw
Gouetsr(h'Lh.

o GaUioresrid )LD,

o L& Hleor'd Cauiaue wl aImuiliyHeT
2 GITGTGYI.

3.5.3 dAmGrmeweq &SwirLméen

(Synchromesh Gear Box)
ArGrnwey Hwiumbev or6TLH
66V 6T O)peg Hlwif urdemen oL FHmi
ImIUL I (hS@&LD. LTd STl Ang udevns
BSled HriudGoenew Sty wyesfl” (Synchronising
Unit) vweru(®ssiiuBEng).

SI6WMLOLIL]:
FhiGrmGIoay Hwirumdedle Gloullesr agmiig 6b
2 1T UNFHEIHISET 6,7,8 e1liCUTHID Cov
QTG 6D 2 66T UNFSHSHIMRIGET 5,4,3 2 L b7
Qe CGs QhdhGLd. Herl dF agmiig ed
UDNFSHaILD 1 2 6ireng). e et Gev agriigeh
UNFSSTLD 2 e1IBLTSHID @emessibC% B)(Hb@ELD.
OlLoufletr ey Tig6h o GTer LNFSHSTHISET 6,7,8
yelg (Bush) 5g @ms@ib.

Gov ag1Lig 6L 2 GTQT LPFSSILD 5 2 L 6T
2196d upFssd (Idle Gear) Qur@rs sl (n
Qpd@Lb. Harl'F T 6h 2 GTAT LNFSHHILD
14 24(Hd&! LopmiLd 1eTCes1TS SN Coudsihlenev
UDFSHETLD 64 LpesTenLd FhiGrmenesrslbs
wyesfl. (Synchronishing Unit) (S1 wmmitb
S2) odreng. @ Quuier agmiig e
QurmdSLILL (h 2 6Terd). FiuGrmenesd b
wyenfll” & 1petimned Hredt G)oudlest @grTiiL” SFLpsyiLb.
AMTE| AYITLIL HGBLD ENLIFTLITH6T euneydlhibleh
(Housing) Guifiis eLpeuid Glim(md i (Reireres.
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AriGomemeot &I
CPETOMD &wIf .. R
Ser§ dwir
SretorLmb &wit BMTEOTSMD ELIT
A Grrmem 0T HIT
W56 S
QbsMD &wiy

s -

AmBrnemeoraT

CLOEOTDMLD Wi

QbSMD iy .. .
Sreimmd S Sems s

W56 Sl
feufeo i
LULLD 3.5.3 AraBrmeweq SHwirumdsen

3 - AT undeiv (LNHFSST GILILLG) (Gear Box) 42 'I

BAE_Chapter_03.indd 42 @ 12/20/2019 11:28:25 AM



9_6iT &n bl

LIT6D 60

ArGrmenevt il y, eofl

Qwufledr eqmi

&ifley LebeSlemevoT
Qleuerfl dleSel

Lay Shaft

66uerfl gnlbL

LLb 3.5.3.2 SAmiGrmemetdimi y el Siemioliy

5& @G, unpFssgmsear 1,2 &
3,8 & 4,7 & 5,9,6 xHweae
FLPGY/LD. UDFSSIHISET ULl LIGHT 61 bl b 6IT
B et (h AmGrreawe b el (Hser (S1 tpevid @aeruimioed 2 6Tengmed Goufasr
wonitb S2) 6ThH UDF&EIHEEGHL @I LD Il Fprg. aTaIGe Fiped Fod
Qwewrwmwed G uler &g Ll 6 BLSSLILILTF.

Buiieb ss&ieun (Working Principle)
Bl med hlemev (Neutral Position)

1 i8 T €3
al
. . 5

£’ 3

| 1
I
L

=t -
UL 3.5.3.3 SAi@rmeloely Ewiunsen By, med Hlemev

3 - AT undeiv (LNHFSST GILILLG) (Gear Box) 43 'I

BAE_Chapter_03.indd 43 @ 12/20/2019 11:28:26 AM



Qmwewdng). @1Cung AiuGrrenestdlbs wyesill
eLpeuLD GlLouflest GaygLig meh Fobd) sl ILIHEMS).
QUICuTg FDHm Causd G®Me AHTIE
&1ped F&5F) 1 — 2 — 4 — 7 S1 aurfluins Gloudlesr
Caylign@ %L SsLUBEDS).

(W&6L dAwi (First Gear)

Swi wromip eSeueny (Gear Shift Lever)
Quid@id Cung HiuGrrewerdlis wyesfl iq6b
(S1) Awevigir HeSall @ 1ymid ST b
OlLoudIGsT @ TLIg6) @ GITeT LDFSEILD 7 2 L 6hT

1 % 5
e 0|
+} o C
= —
: -
£ 4
= - B

ULLD 3.5.3.4 (p&ed Hwif

eLpeuLD GlLouflest Gaglig m@ Fobd) s ILIHEMS).

SnrevorLmb i (Second Gear)
QuiGuna wpsed Hlweng oL Ceusid b HLD

HiuGrrenes &b wesil'1ged S2 o 6irer fevevig i o
felear eaeiiymid BHFhHH 6 Loul e Besei

TG 2 6TeT UDFSHETLD 8§ 2 L 6 ASUTG FLPed FoHH 1 —2 -3 - 8 -
Bawewiflng). @IGungy FiGrneendlis wesfll S2 aurpwuing Gloufistr Gagrig H SLSBLILIHEMS].

8y
B 7 §
2 3 4= =
¢ |= S
[ =

UL 3.5.3.5 @nevorLmb wiy
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Qe dlngy. QriCungy Herl'd agmiigesr

eedTmmid &wif (Third Gear)
Gaus GG Gloullesr @qrii’ & Lpeyiib.

StiGnenendlihs wyesil’1g6b (S2) 2 6irer Flenevig b
FeSel @ LiymLd BE TSI LUDFSSILD 1 Hevevig b &Fipeb Fhd) 1 — S2 euifluns Glouliesr
FeSe @LLIymLd BSHFhG UDFHSTLD 1 2 1 6hr CayLigm@ Crriquins sLGHl1LBEDS.

\

!
1 —
= (4=
g )
J
- =

UL 3.5.3.6 ewermmd &Swiy

UDFSSILD 5 HmID 6 &G QL CGuw gyg6H
UDFSSTID 9 2. 6TaTHT6L FLped HlanFai
orpmISng. @UICUTH aurseiLd (DesTGes TS

NeorGeotnsH A Ceuds Hlemey
(Reverse Gear)

Swug wrpm Sy QusG Curs

SAiGrrenew i wyesfl'igeb S1 o 6iren Favevig b Ol cbgid.
Fellewar auevliymid ks Glouflesr agmig eb Flped F&HH 1 -2 -5-9 -6 - S1
o GTer UNFSHSTID 6 21 65T QwerdHng . auLplinas Glouflstr Gaglig H@ L SSLILBEDS).

_L 5y

Wi i
| 8 &
= =Hn -y
2 3 ‘:' <

v 3

U =

-l - -

ULLD 3.5.3.7 WeorGeormé il &lwirr
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3.5.4 SAmiGrmemevraii yeofl

(Synchronising Unit)
AiyGrreerfh wyefliged @) ever (b
Fa DL QUIQQU LITHHIGGT 2 GITETGS. 2 6T Fa LDL]
2e1g sreviflesr (Collar) s ugdunsaip
Oouelld g bl HTH UDFHSTSHT 6 (B
UGSHWTHe LD 2 66T @)Te8sT(h Fa LDL|FHGHLD
OleuaiGaum Gaussdled &Lpebdletrment.

Oeuefldhga (bl Fipaid GuUTg 2 6T
Fa_LDL LUQLILIQ WITSH BT hI Oeuerldda LbLjLcbr
Qwerdng. @setr srgewions @)reser(h
ugliIys@pdh@&Ld @ Gw o gruiey epuL’ (k)
uPpFSsg Gausid ALHsMGEHDG. @UICLTH
Qyer(h ga by GaUBUPLD FLOLOTEGHT DG .
sy (Collar) Guogyitd B&id&ID G
Oeuafld ga Lby ATSH LUDFSHSTSHE® 2 6iTer
LTS Herld o L1 Qmeadng. &iped
FSHHWITesIZ) CLoudest ag TN L SBUILHEDS).
Qs 1BLTeVGa @)L LILIdBLD BT LoHGmT(H
UDFSHTHSIL 6T Blawewhg) OlLoufletr agriig Ha,
FhHoWw HLGSHIHDSB).

Oouarfld g 1L CeuaiGaimy Fleweusarfleh
2 GTLI&S Fa LDINGV 2 GITST LIT6D LoMHMILD 6TuLf)rhs

fiiy &mq  SruGonementdiriy feSeu

(Ball and Spring) epevons ewrd (Lock)
QFdiwiu@BSnas. Caraflliudss Hamevig i
FeSalleb (HmevT) 2 6irer Hmquileh Hwif LommHmyLd
Gumgd (Gear Shifting Fork) o r e
ANUCEENCEAETR

At GgrmGiwey el e
(Synchromesh Unit) flevpser: -

e Qdeaww Ceouewwmigw  FHwFsef er
wrpul L Gausdams pGr Gaus Flaedd,
Caress(h aubg GLoeTeLowIns B)eesid;s
2 5y S

o craflwwnes Hwi wADDSEH DG
2 S &SI

o LuaT 10 Hort’ Fisi GHamanuievenev.

o B&IBG, Qoavbg Fédow SpiouL
S &S 2 Ha|FDF.

o Swjser aflewreuns CsuiauamL audlevanev

o FHHLD GHDDGY.

&HEDMSH6IT

o aflewev HFHLD.

o UMy SigeuTLD.

o LD UMTLILG| HIQGILD.

gnel evLiflr

ArGrremevra rfirku amll

ArCaremeotai ik

LLD 3.5.4.1 AraGrmenoelq yy eufl. Lmahigeir

ac N
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=

3.6 Hwy unsedled QH&Es
BeuevoTiq Ll S60TEmLOSH6IT
(Properties of Gear Box)

o Fwgundev BeTL HTVID 2 ®LPSS

Gauesor(h'Lb.

o Hwi undedled FESHD GH®DAUTRTSHTS
Bhds Gouatst(bLb.

o Hwgungeled Hwri IHMIQIS
eTeflenLowinas @mss Gaueser(hLb.

o Swgungeded Cauihs LHMILD 2 WL h
UM&hIG@®6T 6Tefdled LomHmibLg @) (B
Goueser(hLb.

e GsmausGanm Causmsafleh ereflded
F1p6d Fhdledw S5 Gauetr(hLb.

g 3.7 uph&ssT NS
(Gear Ratio)
FLOQILD UNF&HSHT CoudsddD@Ld, FipmmriiL(hLb
unFHsT CausddN@d QoL Gu 2 6rer
afgip unsFssy oHsip (Gear Ratio)
GTQILILI(HLD AGVGVS] FLOGVILD LNF (T LiHSerletr
TGN B GHLD FLPHMLUILBLD UHFHST
UD&eGT cTevess ldamBaH @D 2 6iTer alldlsLd
uNFSH%T ASSLD e16vTlILI(HLD.

$leri’ g aqriiger Geausid
LUnNF&&T NEHLD = s

Oloufetr agmiigetr Geussid

uUNFSHHT NlElHLD =

SFLODDLILIHLD LDF (T LNBTIGHT 61688165515 e0h

FLPYILD UNFSHSHT LUDSEGT 6T655Tews1dhams
r = upsdsy alflsip (Gear Ratio)

N, = sipaiib upsFssy Geusid (Speed of the
Driver Gear)

N, = ootk upsssy Gesn (Speed
of the Driven Gear)

3 - wii unéev (UHESST eILLl) (Gear Box)

BAE_Chapter_03.indd 47

47

@

T, = sipauitb uDF ST LDSETGT eT6vsTenflsms
(No of teeth in Driver Gear)
T =

2
c1avsressiidanas (No of teeth in Driven Gear)

FLOODUUBLD UDFSHST UDHE6r 6T

HTEETH

\

BwsGIb HwiT

Buwsslu@BL Awir

UL 3.7.1

& 3.8 geaur 19emged (Over Drive)
e168188l6tT Goudsdang el LGITLILIGHGT agTLig6hr
Gauasld 2AHSL0M% B)(hds QFUILLD (LPdDSHS,
aurigagal (Over Drive) erentiGuwiy. Gens
UTsdI S0 OFUieugy Qaufigange el
(Overdrive Unit) <@Lb.

Qeuerf] i wi

NermeorL. &t

&e0T &t

UL 3.8.1

Sugumseaded Ooufier &g mLig 6
CauasamsailL LOTmLiLcbevr agrLigesr Gausd
A BL01H B HHSTEL QR 1gTae) 2 6T
GTGI M| Fa DGUITLD.
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14

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

o b éﬁ@j'@& - :
: ' > QipFHwnaied aiteunm @uar(h GBIy dGd Qb )(h F&HSI QUTHILD
o o DuUGEWTHDS). ,

-

g gorel wefll Swiunsadng siemLoliL] (Construction)
ABSaH QuamSSOuUBLLD. AHTaH
Swrgundedn@d yegTusbevF agmiig HE@LD
Qa1 Cuw Our s sLiLBHE DS .

Qauf 1gagalled @retr(h eIl S6T 2 6Teme.
Al Qedri LIl Lopmid ey L el
2A@LD. GTLL QLI 6TGHTLIG HIWwiTLITSendletr
OlLoullelT QT @D, SHeyL L QT GTGHTLIS
YOgmuebeuT egrLil <A@ LD.
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LLLD 3 g6 gemIel

Qi @i et L5 eTIF Gl
ungsasg Osmrg (Epicyclic Gear Train)
o grangl @6 Ferdwg, Dermert Huirr,
Caflwi wpmid AhHwur 2 6rens. Qs
UL &&)6) HTEET6VTLD.

BSuikiGLld elsd
FerHwigmesig Cab 2 1 681 euTd GFuiwiL(hLD
Gung Cafmi Flevevwins 2 ereng). QUG
Qaufigagel @uidard Qunn eyl Ll agriil
Cousld AHHLOISLD.

garHweng Caflwiy o L 6T T
OFwiwiiu® Curg eipdsioness eyl
il CGusGw eyl yl Gagligng
SenL GEDF).

66UITIq 6MIT6 [FlemMEET

o GTGTESIGHT BEBTL FTGVLD 2 LPI:SLD.

o GrflQUTHET G)Fevey LESLOTEING).

o 2dliey GDDa).

°  FSHHLD GHMDa.

o Fa(h&6L UNFGHTANESLD Hlewt_GEMS).

o or6t7eS)6tT GHUILDITGEILD DG

o QAT QDTG ADLOLIDL B)EERTLILIG

GTGIZ).

AwTunSerSled erMUBLD GHEMMEEHLD SieUMHemM HlUT HF OFILLD (LP6mMEETHLD

1. Swiungeiev #5510 (Gear box Noise)
snrevurral&er (Causes)

* Gurfifa LRSHEWLIHS S([HSSHEVMLD

Heuf s asb (wemmaser (Remedies)

Guiflral ommmiLL. Geuetor(BLD

* 9_lLI6)] 6T600TEMEODNIL &H6MMEUTEH EHEBSHEVILD

Gundlw siemey HiTLiL Geuevor(BLD

* UN&SSITRISETIED LD&ET 2_6mLhg SXHSH&H60MD

UD &SI TRIGET LMHMLILL. Geuetor(BLD

B6vevoed ([H&&6EVMD

o FHwTUNS6 6TEhF160T S16MEVEOTEILDETOTL. SFIfILITS

gflegiiw Geuevor(HLd

2. Quii worpmieusn@ sgerons @iug (Hard Gear Shift)

snrevuraiser (Causes) Hleuisdl asw (wemmaser (Remedies)

* Slel§ S Q6L 6ILD6TITL. SH6UM)

&ifl e Geuevor(BLD

* Swiy wrHmib SiemoLifled 2_eiter el
&iflulebeummoed ShH&&60MD

ydHlw enolfifliral ommm Geuesor(HLD

* oclwulledt eqmiged ©_eimerm Slwirfled LigLiL]
Bm&se0mD

sMilenwlLBSS aunss Geustor(hd

* Swiy wrHmib SiemoLidled 2_eiter GuMTSH
(Fork) SigLiy &pssHe0MD

gMilenwliLBsd 2 well Geustor(BLd
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3. dwi pepaysev (Gear Slip)

snrevural&er (Causes) Fleuis$H asb (emmaer (Remedies)

* Swiy wrHmib SiemoLifled 2_eiter GuMTSH giflegiiw Geuevor(BLD
(Fork) &rfluflebeunosy EH&&60MD

* AWTUN&en LTSS & Siebevg) y&lwig) wmmm Gevevor(BLD
friiComementsir CollieuemLiHE E([HSHSHEVMD

* Swimomdmid SienwoLifled 2_eiterm eoLilflrs enoLiiflral Lompm Geuetor(BLD
SH6MT6Y E([H&EEVMD

* Guoudledr eqMLIg 6L 66T LUMH&FHSIThigerfled SHEMTEUME0T LIMFSHSHIThISEDEIT LOMHM
FH6NMT6 S([HSH&SH6EMD Beuevor(hLD

4. Hwiungeded o wey eressOewins s5)ge6v (Lubrication Oil Leaks in the Gear Box)

&nrevorhiser (Causes) Fleuisd asb (wemmaer (Remedies)

AT underdled 2_eitem Spufleb &ob (Oil Seal) | yHlws Syudled F6b oMHMH Beuetor(BLD

L(R8 S[H&H&H60MLD

o ST um&Hendled ©_6ITeI ©_U16) 6T600T61600TIL 3iFl&b 2_etem Spuilemev GleueflGuIDHM
Cxemeusmi 6l Silad EH&HSH60NLD Beuevor(BLD

« uleh sdley B&H, L& Si6evg) yéHwig) wnbm Geuetor(BLD

2_emL[h& S([HSHH6EVND

o Hwunsen eiquied o _etem GumebLserfled @mniss.d (Tight) asiwitinL. Geuesor(BLd

S6Ni6Y SHHSHEND Smhsned
& 3.9 HwIf UN&e LITSHISET 8g1 Gungieuns aumiliy upLoume
(Parts of the Gear Box) Quiiwiul B udsLb.

3.9.1 Hf U6 dn.(B
(Gear Box Housing)

ari(hsmer (Shafts) srid & ipeyib
Guiflbigs6ir 2AemLowjid Q) LD, 2 116 6TeT0lewL
o 61 OFausgid eaufl (Filler Plug with Air
Vent Hole) wpmib 2 wey o16870) eworu
QeveflGummib euifl (Drain Plug) e ewrw
Fa_(h Gunetrm SAeolnn@ Hwiumdev ga(h

eTatTmy Ouwir.

ULLD 3.9.1 Swif unéen &n(d
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é:é..éma‘:]u.lfrurréeiu SettyL e (i66V &)
&er& eqmil. (Gear Box Input Shaft)
(or) (Clutch Shaft)

@ Yoib e & 19CarL 196d @enewth Levern

afed epevid HTARISLUL (D LOMILYDLD 6 (H
LUDFSBTSMSBUILD 2 DLW QGTLL HSHLD.

ULLD 3.9.2 &wif unéen QedTyL g’

3.9.3 Gev eqmLiL (Lay Shaft)

Swi undsv g lliger Fipu@Huled
OuTBSSLILL (B @hd:@Lb. @b Hwiiimderdesr
Gouds Flewev 6TesTess b @ Bh@ GTMLI LIDFSHThIBET
Bewewns Qurmssiiul (B @(Heh@Lb.

UL 3.9.3 BGev — eqmiL
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3.94 &wi unsev s L eqmil (Gear
Box Output Shaft) siebevg) Goulledr
eqmiLC. (Main Shaft)

Swgunden gL igetr Goeh L@GHuieh @edriyr

Il nE oeamwns Qurmesliul (B

B\mdb@Lb. @Flev eufliiciTeniseir Gleur L i’ (h

Q@ Lb. @F6tT eLpevid Fhd) O TILILIGHGVT

Qrlg DG SLSSUBEDS.

-:-B:é..':;;";.‘i]s&r@smrréseﬂu_l AT eqmi’
(Reverse Gear Shaft)

Swir undelled APlw el @s et G

Q(h UDF&HSILD QuTmSSLILL (B Swfumden

Fa L' 1960 QU BSSLILL (B Bl(hd&Lb. D% Cov

QTLIg6b @hhgl Fohbleww GLoulest agriig mHa@,

&L & LWGTUHEDS.

396auﬁ(BLn BLULIT 1q9emmed
(Speedo Meter Drive)

Goufetr el o Lebr svdlyy, (Skew) Hwir
ADLGSLIUL (B B(HS@LD. sivdly, Cai@rL et
Fa g Hwi Qewetssliul (h Gsi9ef et
wpepaet Gumiiged sulFGL mibi L (HL 6br
Qmewdsliul (h Bhdh@GL. Q& QITHGILD
OFebaud Causdamsd AW 2 Ha N .

ULLD 3.9.6 eliGLT LB LI 196mIed
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3.9.7 S esesLl ewssneflsn (Gear
Selector Mechanism)

Swir ungedletr GLoev eLpiguy et Fwi pL
(Gear Knop) o 67 gaiqu afliig i eSaur,
QFevsLy gn@® woHmid aflligh Gumrds
Gunerpemey Gaweawrdsliul (h @ hdhE@LD.
Qan@ Hwui OFevsL j Cdssrefldn (Gear
Selecting Mechanism) eresrpy Guwij.

S OFELT CodETeflFLD HLOS G
Gaamaiurer Calspleavev Siany CHimols(H%%
vwestu(hEm .

UL 3.9.7

Swir edliing ki Qs TeflF eUem&HHET

o LGarmy Swii afliig i GLodsmesflFLb

o svquilty Swug afliigh GodsTeflF LD
GUTTHEaI 2 GITETET.

LGemmy &HwiT ekl 61L& meufl&D

S undedler Comu@uied Hwii ormHmib
Seu AMSGHLIUL LT 2Ag LGermy Hwir
afliig i1 GLodEMestlFLD A GLD.

eolquiflral SlwiT exdilig ikl L& amenfl&D
stuiquirfii ErevLd A(HCE SAF TSI LIGSAITL IQ 6D
S mHmId Sauf AMLoEBLILIL G (BHBTEV
2| sug it Swg afliig i GlodsmesflF b
AGLD.
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& 3.10 S unsev 2 _wel(BsHed
(Gear Box Lubrication
and maintenance) LoHmILD
urmorfliy
Swig ungelled SAE 90 &7 2 wey eTessrOevor
2armm Geueser(hLD.
2 we) cTevsolemTani Gev @gTLiL" eLpLPEGHLD
sHeneiNG 2anm Ceuessr(hLb.

2 1) GTGYTO\ewTL I AH)SH LITEHSSHGTMLD
(Viscosity) Gsresr. s1s @)(Hdhes Gousss(bLb.

Ewirr undeleh 2 GTeT LN &E1HISET
(Gears) Geauaswns Fipeib CUTE 2 wWey
aRlewus OgaflGEiiul (H <1 aersd s
UM ShIb@HD 2 weilL 1L (hElesTDey.

aurrseLd 6pai6leurr(h 1000 HGevrdi L iy
epiqut 196871y L't 2111 (Top Up) Glunus Geuavsr(hLb.

aunsard 10000 HGevr O LT Qigw
ety ulled prpauasulip GleuaflGuimn
A (» yHw 2 wey ereverbleweryt (Lubrication
0Oil) apm Geuessr(hLb.

Swgumdeied Huled 2erHm 196060T
Ga11 (Filler Cap) @@ps@o. @Fleb Gevafld
s1Hm 2 6TCar auy sTHm Haurgp (Air
Vent) @pdaLb.

Swi unsalled Quphs 2 waey
eTaOeew GeuaflGumnm GeueflGuimmiib
gieungip (Drain Plug) $wi undsiv Sip
UGG AmLobsl B)(HdEGLD.

23

3.1 gnedrenour Gasen

(Transfer Case)
TGS F BTN GLD, GTeTESleT 68T SrLLBVILD 4NHDEDGV
B LILIGSTLI(HLD AGDLOLIL| (TG FHlT @NLIGHLD
(Four Wheel Drive) eretrmy Giwi.

BIGT & F&HET QS aTHehiHere)
Swungang BSs OuTmSSLILBHLD. Qs
TTEw) QU QM6 hSafle b, &511%afleib
vwesTL(hSSLILBE DS .
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UL 3.11.1 1gonedreroul Gaen

SiemLoLIL

OlLoullett @grLig 6 @) LINFSHTHISET 2 GITGTGH.
Qe (h %@ BHaNed Hewevig i LHFSHBTLD
2 GITeng). OLouflest @il LUHFSHIHISET §91q 6D
(Idle) up&danhisenL 6T @eewihd 2 6iTeTe.
QoL 61 LPTFHST QWS UDFIHSTLD
(Front Axle Drive Gear) ommiib 196515 &%
Quigs upFssgip (Rear Axle Drive Gear)
QanewrssLILL (BTNl (PTFSHST Quids
UDFSHBISSILGT HGTLF ST AHMLOGSHLILIL (B
2 GG .

LLLD 3.1.2 1qpmedTeoLT Basei

BSuwiki@ld ez

S egri'i” GLodamestieLb eLpauLd GLouSlesT agrigeb
2 GG FleWeviq Al LUNFSHETEMS G LIYDLD D6V
QUGVLIYMLD BSTSSHID CUTH 196D LIDFSHHILD
eLpeVLd @ewewtienu (Lpett/ 1968 FhabT @idHLD
GDDHS AHeLVE AHHLoMeT Calsdms (L6,
19657 HFW @)1 AFFESLD BLGSLILBHEMS).
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Geyib weTFssg5HDEG Fdb
L5555 Corpmauuilcbamev erayib GUT LD
wWer F&&7 Qudss UDFSETSH DG
Seor' & Adliovu UweTuBSd B midH
Qasrarererip. Caamar 6Teslc) Qv evrd g
BI6TG Fod) @Quigssams (Four Wheel Drive)
OumevrTLD.
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Lonevoreuy a&weoun(® (Student Activity)

1. eswdssnerser (News Paper), 2_flemwowmeny enagsGui(B (Owner's Manuals),
ugmofiiy woHmib Gsemeu AFILLIGUTSHEHSHSTET m&GWI(BSH6T (Service manuals)
SyFweunemnm Csaflsagl, Sieunmiled b SWITLTS6 ASTLITLTE0T eXILITHIS6m6r
CeaflHg sieunnBinssner elensskisener SMhg Spleurlsens soT5H8
EMEUHHEV.

2. SHHeD 2 66 LItaflloenettdHE Q&0 SN[ ST 6UMSH60TSHS!6D LILIGOTLI(B SEHID
Swiunseniledr L& LOHMID SFlOEFLILD (Wenmulemenr SIPGemSIITS FLOFLN58
EMEUHHED

3. SiHE6D 2_6IT6l H60TTS EUMEHEDT LIEOTTILD6MEDTE @ LOMETITEUT &H6m6I HeILILT
Swirunéerdleor GeusHlemeuse, 6T600T600{1&H6mE LOMMILD SITLITS6 E6m6voTLiemL
&e0uTLMIH& Spleursens FILINSS DEUSHH6D.

Hewend aFTM&6T (Glossary Terms)

Gear UMH&FSHSBILD
Gear Box UN&&HSBT 6ILLLq
Lever &r600TL.
Shaft &600T(B
Axis NEG
Idle Gear LWI60TDHM LH&SHSITLD
Main Shaft (WaHW sevor(D
Link S emevorLiL]
Cable 6uLLD
Gear Ratio UDHF&HST eNldHID
Counter Shaft BemLE 516D Si58
Spur Gear Gri UDH&FHSILD

3 - AW UMdeh (LHE&ET AL L) (Gear Box) sa N
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6 LoFlLIe1IevoT 6Xl6oTTE:SH6iT

giflwner eflemLemwid CaimHesB S8
6T(L085.

1.

Ay umHev SWIrkIGLD SiqLiLemL &
SSEl6UD

o) 2_mmiley

o) umoGL el

&) umeuaed el

F) 6B G&HITeD

Flemeviq il 61061q HwFLmSBerdled
LweTuBSSLILBLD unFssT (Gear)
6UEMS

o) sifley umasan (Berel Gear)

) Cmi UH&SSILD (Spur Gear)

&) Geunio up&ssHwL (Worm Gear)
IF) eberfley un&&a (Helical Gear)

o FFulLg Hwg CradiGuin
(Top Gear Ratio)
31) 2:1
@) 111

eTeoTdle0r GousmHems 6Nl 6UMEHEDTLD
Q00 Coussams Sidl&if158
QFILeUGE0T QLT

31) 55 LOAHMILD (DD

Sb) E6UT I96MT6

@) UN&F5ET &S0

rr) SriGomemeoT &Ikl

op) 1:2
) 1.5:1

Huwgurssendled LweoTLBSSLLBLD
9 _\LI6)| 6T600TE\6T0TLL

31) SAE 50

&) SAE 60

&) SAE 90

/) SAE 120
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10.

D32G5 M

54\ LOMHMID (PemMUT6D
(Transmission System)
OT6tuTLTEUSTH 66T LIM&SHLD
1) Hen_&

&) ST LIM&6i0

&) yeomusvevy el

F) Wweofleui&eb egmullevori

&lpe GeusHems (Speed) GHewMSE!
Bpellemgemwi (Torque) sigl&ifl58s
e\FIeug)|

1) dem_g

) 1QLIT6OTSILIED

8) HuFunéen

FF) YOUTMLIELEVIT 62 MLIL

ST LTSHerdleb 2_U16) 6T600T61600T6m
eT&HSemenT HBe L L (H&S 6
(wemm nmHmLUILL. Geuetor(BLD?

21) 1000

24) 2000

@) 5000

/F) 10000

L& &lem_& (Dog Clutch) ewpeuld
SHHMEL SHLSGHID ST LITSH6D 6U6MS
1) Flemevlq il G106 SITLITEE

S}) STEOT6IVL60TL. 61L06Yq HLITLITEEMD
8) Aru@Grmeloelq SwFUmEHem

) eTllemasefls Swrumese

SHem_HAM@GLD LeWTMLIELEVT 6L MHELD
BemL_ G 2_siTelr LMSHLD

1) eTeoTed\60T

Sy) ST LIm&6i

8) \qureoTdluien

) 60T 155

sc MM

@
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CLpeoTM) LFILIEILIETDT EXl6uTT &S

1.

Hwrurssendled LweoTLBSSLLBLD
uUD&S&ITRIG6 60T (Gears)
EUEMHEHEM6N For(M)].
HwTunserdleor SeuduID 6r60T60T?

HwTumsen SiemwedlLLd 618)?

Flemevlq il 61061q SwiTLImSenSleoT
FlemM&6IT WiMTemeU?

CLIMZIEUTS LDEFSHSHT 6U6DSHSH6IT
wimemeu?

10.

ST uMSHerdledT 6UemSHEHEIT WIM6m6U?

uD&HST eflESI (Gear raio) eredrmmed
6T60T60T?

eeur lqemed (Over Drive) eredTmimed
6T60T60T?

SWIT LIM&61L 6T60TLIG,)| 6T60T60T?

Flemeviqraleoeq SHluirLimaerdleor
&SEMMSEIT WITem6U?

ehg) &lLIeLetor 6Xl6DTTES6IT

1.

@i una&sI (Spur Gear) @mily

6U6mIT.

HITEOT6IVL60TL. 6ID6)q SLITLIME6erOleoT

Flemm, &6mMSB6T WIT6m6)?

5.

SruGomewoelq y eufl (Synchromesh
Unit) umbm) er(pgs.

FAraiBGrmewoeq Swiunsendleor Hlemm,
GEDDSHEDET & M)].

&ifle) UMH&&SSITID LD 6T(L05I5.

uS& FlLIeLevor eXl6oTTEHS6T

1.

Flemevlqrkleoeq S LiméendleoT
SiemLOLIEmLILLD SWIrki&LD

556msWD LLSGIL60T eXleuflsHs.

HITEOTEIVL 60TEI06Y] ST LiméerdleoT
SIeMLOLIEMLILLD S IrkiGLD

N55emsWD LILSGIL60T eXleuflsHs.
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3.

AraCmenerq Swir LimenSleot
SIEMLOLIEMLILLD SWIrkiGLD
6¥5&H6mSID LILSGIL60T eXleuflsHs.
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4.0 smlpsb
4.0.1 YemmiuevevT eqmi
41 o _Geun&ld
4.2 4emmiueeo 6607 LILI6OTSH6IT
4.3 yemomiuebeur eqmillqeor Suwidbs
EUEMSHSH6IT
431 emnLg Hlelgemre
4.32 L& 1qyy L 1960l
4.4 4emmliueLeVT 6L 60T LINEhl&H6i
45 weofleursed gmuilevor
4.6 dledll ggrullevor
47 wevfleuiged sgmuiletongeor GHemeude
4.8 weofleuraed Lmueooriq 60T 6UEmSHSHET
481 enféen ewLLl (Hooke's
Type)
4.8.2 unL emL (Pot Type)
4.8.3 guur suerflil emLLl (Rubber
Coupling Type)
4.8.4 uneb emL LI (Ball Type)

LOTMIL6DeVT QML
LoHMILD Ll60T Q(H 5

4.9 1quTeoTdluled yy eufl
4.10 6Wweued AT SemevoriiL]

(LEDMSHEIT
4.10.1 el eIl 6lLeueL &y
4.10.2 60emLIT6D 616U ST
4.10.3 smamuiiB 666D &lwir
4.10.4 Geunfiid LMD GeumiLd 6i6d
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sormulevers” Lot” (HGLo GLIT(BSSLILIL I (HSHSLD.
Ly 1qupiesr wpest peest GHmer
agailed AdWSEIULIGHSGD. B
SwigundeSesr oS 1967 LmEHeb FHmy 19edr
Harerf] Lmeh e (h FTdH0sL muiesers’ eLpeuLd
OUITBSSLILIL G (S EGLD.

BSuikiGld elsd

UTHTHISAT FTameuileh 0Fevayd Curs,
gnuBb pms@ e, gagaih Hrsvl
Gurnestmeunenn dFletv Cadflibs aupliims GaerSlsiv
9CTD&G SLSSULUBEDSI. LT 1gU,96h

&rmeio GLOLDLIT

SHwTunden
SAwfundenn Sy’
aqmit amneydh

SAMLOGELILIL (HGITGIT LIT6D H68TL" FTH0MBL L Te8IZ)
Gomevg Gufli epeuid Hrud) 19g LiLGmed,
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3. goug steflh e (Rubber Coupling
Type)
4. wumeb eor 1 (Ball Type)
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AHwenpmn A lumLwTsd 6 mesr(h
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1. s G’ Gueued Huijsiv [Straight Bevel
Gears]
sivewLITed Gleued Hwif (Spiral Bevel Gear)
3. eanurti(h Hwisiv [Hypoid Gears]
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QRGN BATDTSH B)DETUBTCV, FhHIITT
QLocsTanLowins®, 1% HLSSLILBHE DG @Heb
Syayest afedlesr iouidCHm (Kb, 19eshwicslesr
Lo sCH1(HD Gy Cmams Semiouyib. GLogy/Lb
Qa1 FHH10600TLOD RukIGE DS, AFS
BIL ST 2 ®LpSEnS.
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LLLD 4.10.2 eemLTed 61L6U6D Hifen

heoTemLo&el (Advantages)

LIGULDITGST AGLOLIL] O)ETGETL .

A% FIMGHT O\HTGETL 5.

SAdhHwmer woHmitd 6LoGT Lo 76w
QuissLD.

Semioaer (Disadvantages)

LITSHISEGT 6p(hhIbIenewT LIS L8)5dhHIq GuTLD.
B)s6t1 aflewev HBBLD.

4.10.3 emaDUMLIL 666D dlwir

Qs ausuled Hwifer UHSET VELITGD

[Sp

iral] angafled Geul’ L i’ 19 H&EGLD. Dbs

2>l Deflucrmens Hrayesr afedesr
®LWEHSDSG FHnl $Cp A®dBIIUL (B
QLiugTed, CFededesr 2 wirh G®ME DI .

LLLD 4.10.3 emamUMiL 61L6u6) SlwiFei

4 —
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LermliLiebeoi el Hmib Wedr Smse:

Qa1 XIS QUTHTHSN 6D G (HLDLITEY LD
LweTU(RSSLILHEDS!. Blaveu @uirkigLd Cumd)
21$)% Qa1 gHLU(HIBTeD, HBET FHeusid:d
<2$)s 2enailed 2 we) eTevorblew’ [ Lubrication
Oil] CamauipEng. e GLocTewLowiTs
Quikif), AH% BT ST 2 ®LPGEBS FalgUid).

THEOTEMLOSH6IT

LITGIBTLILITEGSTSHILD, HGDLOENLITGT @NIdH(LPLD
O DL UIF.

GFallsiv 2 Wb &H®Ma).

ASSLQUITET FLPDEF) ST STk
Fn 1QUIZ).

SemLo&6IT

@®pauTer Framev @ Gauef [Ground
Clearance] o eireng)
LT & 16l & & QT Qummd & e b,
QRUHAIE®ETILG/ID  OMID  ULPS
UMTLILUGILD HIQEILD.

AP AUPSBHSDS BMThISS Falqll 2 1)
cTaBaT0lewen1 GHemauLiL(hEmg).

&mily (Note)

4104 Geunjib wHOID> Geurit efied
[Worm and Worm Wheel]

wsTGermy wopmitd GpTwmeflser
vwesru(h S
LweTU(RSSLILL (B I(HEDS).
Qavaflprl(h STrisefled Abs araied
LwGTU(RSSLILL (B QI(BEDSI.

& IT & 60T bl & 6] 6V

ULLD 4.10.4 Geunfb wHmib Geuniid effied

ec M

@
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Qs AmLolied Desflwer wHpmid Fyeyesr
ofeVi @ Lblevrs Gaurid Lommitd Geuriid afed
LwGSTL(hSS IL(HSInG). @Feb 2 6irer GaurmiLomesg),
QOFN%GH S&HSTHOLTD Cauniid eied@
GLoeh 216bevgy 6L aug LS BLILI(HEIDS).
GolLumTS
vweTu(RSSULBEDSGI. &I GloestenLowimes,

S [JH QT %G hl & G 6»
fAptiuner, 2 pHunest Quidsd S eas;
OBT(RSEME!. CauTiLoTesis [FléH6b siuiesh LoHmILD
© MIFILIHSSLILIL L 61Le0l6wTT6D HUITAGH ILIHEMS].
Geurritp efevrertay Limsivuy (9restsiv (Phosphor
Bronze) epevid swimflssiuEns).

TH60T6MLO&HEIT

o 2AHFNFBGHe Couddamsd: GHMDEEDI.

o &LGFID FINetT 2AFHLD.

o AWLOHWITEST Hmbd QuisBLD.

o Gaurjiblenest GLocy Gprdd) GLImhdaIaIE T
Syeyesst HeflwgereSeanes 21855
OFUIENS).

S6mLOGBEIT

o uUnEHmISs®T OUTHhSHIQE LOMHDI LD
FAUTTLILS SIQGULD.

67 6307 O w7 U1

e Ay ads

2 wa|

CapmauliL(hEng.

o Fgeyesr Seflwgetisiv LOEa LD &HMDE).

o 2AH% aflewev LoHMILD AFS GTEOL .

o QI FXTH UTERTHIS@HSG LOBQLD
TDDS/-

=

19657 2155 CHFhI AVVG a6yl cTGTLIG

4.1 1quretTdlied emeydrkl

QUIGTFILIC) WSl LoDHMILD AT AT F H6NT
(Half Shaft) getrewyeirGer ewauliLgn@ip. @
AFFS@HSG 2 TCaT HTHFBET GUITLOGD
UT&IHTHEMS. 2465 CBIdHleh 2 L6y 6TesT0)ewmL
CFiliiugn@ o M @ sdawer 0%1(hsSns.
Ba Qungains Qe elesw TS
19 f&sLILHE DS

lQLIT60TEIIIED QD6 Ikl 6U6mSHEH6IT

1. GuetrGer euewas (Banjo type)
2. svu9ed euenas (Split type)

4111 Gueot@Gmm euema (Banjo type)

Bgetr (wpp ALotiunesdy CueTGegm eT6sTn
Qs da(maflevwis Gumev ) mLiLgmed, GLetTGegm
eTeILIOLIWIT QupN). BF6sT B(h (LpeeTH6IIeYILD
CeunpiL @LpmuISeT @enewnTdBliLL g (hIhESLD.
Q61 LS LGS g uTesTEILIcD wyenfll

UL 4.11.1 GueTt@Gmm euema
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QuISSLILLIG (HSGLD. @& CUTH TS
OGS 5 TSI hIGGTIRYILD LLIGTL(HSSLILIL (h
QU(HEDS).

TH60T6MLO&HEIT

°  GHDODUTG GTEDL .

o ASBLILIGUITEH TDL WIS HTHIGEDT.

e @Hld @opuUTHSET LHMID  Fifl
QFuwiuytb ULPB@RSG HdeeTern
uie)sSloquimer o1(hd I B &ifl
OFunwevrTLD.

o Qs Al TCHLD LIPS FHET
gDuUL L mey 19) Gb7 ANEFFH G T
19%55m10CevCw Fif) G\FuIwIeVTLD.

LLID 4.11.2 el6e9L. euems®

s A9 2 érer @ress(h Ceummli
GLTUS@HLD, GuUTeTHwed Gk e
Quugdsaflqd CGumedl epeLdTS
QawewsaLILL g (hH@GLD. Baauamnaiileh TCHeyiLD
Updl DUl LT, Sefldseilums spnHml,
ULpS! UTiSSLLBHEDS. %HevTed, Qb auends
ameyFi h Fev aursehisaiey ol (HGLo
uweTU(RSSUIUL (B auHEDI).

=

1qUTeTEIcOe) @\(BhS aUTddn 1g W 6161l las

412 Yeor o158 (Rear Axle)

FohHullemaer 96T FHHTSSDG HLSSHIFGTD
o miFluine sevngm@ (Shaft) (et <1da (Rear
Axle) erettmy Q. @& aursesidgdleh @)reser(h
SIGTT(HENTSH AHTaIS BI_FI LODMILD QICVS] LiD

4 — yemiuebeolT el ommib 16T s
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@&

4

. - 1892 <410 4688119 6V eBLTGVLT
:/ Qe 0 g . o
: - leFe ereTm G QoG |

Qumidwmery ydw erifl
C QubFlisms algamodSTT. HsHGel
© e 1897 uLb HewTg e (LS (LPSGVUTS -

¢ 10F6) TRl 2 (hauTSs LflGSss.

19657 24 &SNS LWGTL(HSSLILIDEIDS]. A5 Flebt

2 GIT (LpeweTLITaNS] siulflananasisiv (Splines) eLpeuid
FedT ENLI(HLew)LD, Oleuarf] (LpewedTLITET) 66 QDL
(Wheel Hub) o 1 gyitb Quim(mdsLiuL iq md@Lb.
Bhs AFFTHG AUTEHATSEHGHT 6T ®UIULJLD,
2AFlTFFeowup wHmb B)rpelewFa b
BTHIGEGTDS.

Bzmemeu (Requirement)

o ansarddler MeTyn TDL®US
BTHIGHEDS.

o cretTFastler Fohblulewer 6T FhHISHDG
SLSSIEMSB).

e 5457059 DG
OFwebu(hHHm.

e Qmd) Qusid, 1QuIeTHWE) LoPHMILD
AW AFE JEWUDDISHS eLplguITS

< F F T W TH

OFwebL(HHm.
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Yeor si&&serletr g SnésLILBLD eflenaseT

(Forces acting on rear axle)

1. wpmisa erdliallenes (Torque Reaction)

2. Qusg afews (Driving Torque or
Driving Thrust)

3. wssear (h aflews (Side Thrust)

4. aunsarsHer erewr. (Weight of the Body)

1. WM& erdledlement (Torque Reaction)
yOgmiiuevevd emiig el phl g LITeTH W 6h
eLpeuLD HLGGHLILI(HLD Cumg) Glieued estwiTesig
Hrayetr afeder hgy an L aflewipuib.
2ALCuTE 1QuITAWe ameyfiudlna@, THli
SloFufled & LpabLiguine & 66Tm)
2 (hUTGLD. B)h% NdFWTeTH 19 an7edhi
LrgsHng (Driving Torque) @evenmwuimseayd,
adlidoFuiain QFweuBip. Dbs e
2 Logmiused agrigng (Bending
Moment) ae®eruib &GeeLoaeuw
2 GWTL 1&GEDS).

2. @wsL eflems (Driving Torque)

T dlasiley @B AHHd CHHmdH D
(Axle Casing) &L $aLLED NdF AGLD,
BFTTH 2 WBILTGLD AUPSSHLD A5 F6h
CaAmfled(mhgk CGFfev 987D epevLoms
umgs@ sLEHSUUBIDE. Crigwesv gr(h
Gumerm GFedleiv Qewewrliyser Qb
Qus@ osFuliomear LTS SLSSHLI
LwiesTL (h FG8Tm 6N .

3. usseunL(®B eflem& (Side Thrust)

B)g) 2FFH@pdGHer (Axles) far aurdsdFled
apu@ Yupalwsmw GBlssng. Qbs
eFuwinerg GeuefliiyngFed afs b Smmmlest
A(PSSSHSTILD 2 GV TSI, LeTamTL mrL
(Panhard Rod) Guneérmpeumem
Gadleiv 199G messidd UdbHaUTL (B
AMdF PeULD 2 GVTL THGLD LG e 6o
GHDDEHBGTLD.
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4. eunsersHHleor etemL. (Weight of the Body)
UTHRTSHGHT 2 6iTerl(hd:@LD GILIT(HL H6IT LoHmILD
Luwcwflgaflesr Qords 6Tl ujid AHTeyd
SMhIGG6T eTeriiu(hib sflhiIGS6T eLpeuLd
2AF & H61M60 OFwebL(HLD TSt OLonds
L@BeuTes AHFFeT g Geul’ (h aflens (Shear
Force) wmmib areru/b HeremLioemw
TgpuBssID. BsHDSG HpeT wTlhs
§VL9 1 & BT LW GHTLI (B &I ST eLPGULD
GumnOsnerer aflewFser udHer GLoed

undd &g auesientld OlFwevLI(hdd (LpIgULD.

=

19657 AF &, HeVT(H 6T LOHMILD 66D @uDLT O L 6T

413 eor S15H60T 6UEMSHSHET

Qe dsiuLl g Hd@GD A®LWL®LU
SAQ UL WTHS CIBTEET(H CLPGT M QUHBUITS

D& BVTLD, e

l. @oguubg Wasdar AFsH [Semi
Floating Axle]

2. @papliumig pener 2da [Full Floating
Axle]

3. wéared ukiEg Wesmes wFsk [Three

Quarter Floating Axle]

UL 4.13.1 SiemILumn@ WOGene 158

Qb 2FFd; Hevs11g DGLD, AHFFH CHF IS HSGHLD
Qe uied Cult Qurpdsriul (h @(HIGLD.
2AEHS Hewig et Oeuaflliu@Huied afeb ami
A& WTEHEBL OHMILD Frel epevLd
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OUThSSLILLIQ (S GLD. AFFd HVTL TTH
(Axle Shaft) aunsengdler e @uiuyip,
gegaii Fgsulerwb (Driving Thrust)
SMhEG OF1I(h, FhHW F&HHIHISEHSS,
SLSESHEDH. D& wHDOD®S IlL
GTATGLOWITGYIGILD, LDGOQITGISHILD AGLD. B)hS
2raLotiy e mesere 7(n (Standard) 20 ommyd
Dwe 100 Gunrerm e % e &6 6

uwetTU(BSSLILB S DS .

4132 (PpRUUKIG HFHEmeU Si58
(Full Floating Axle)

]

8
b,

ﬁrﬂﬁ&-rffrm'
I itewstr B -

---- i o . e . e . e, T
e

e ——————————————.
e T B e T T T T T T T L T T T T L
Ty T

AR
Fldta S

N
\\“\\‘K\‘k\\\%

-—— 6fieb @ml

LLD 4.13.2 (WRUURIG LOIHem6l SiFs:

BQbs ALV 19 LITGTHILIG) QDeyFlbi LIGHLD
Qb Cuilhigib, &% aneyfhidHELd afeh
antidn@Lier Gu @ueser(h GL iy Grmevrr
U@ BEBLD AHMLOGHLILIL 1Q (HhELD. GLogILD
(2dFed 2d) ameydhifleyer sevsr(h (Shaft)
Q&THSSLIUL(H 2AH6T LomILpeaTuiieh afeh
antiuneg Nermergy (Flange) epevib et
QFCIWIUL g (hdGLD, UTH S 6TewL
WppuedBL b 2455 sevLnag (Axle Sheft)
Wp Bomar Flevevuied eLohgi, gL (Kb
Spewer (Driving Torque) wi (b
Fagh5en%G% (Wheel) sLa518n81. @bs
UME SAMLoLIL ACFTH ®eVeVTERT(h L Ty6i,
LaLm, &7, GUIGTD 6T %6l k%6 6

uweTU(hSSLILBE DS
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TH60T6MLO&HEIT

- AFHS SETLIMIGE (PP LSy
Baevuiled @mhs, AMHD®e Lol (HLD
FEEIHBIS@HSG SLIFHAUST6D FHDair
Oeuafllium(h S HLons HedL SEnS).

- g&a0ip, GL (Hub) xHweaipen
SLOMDILLGeVGIW 45 5 & HetranL CleuamIGu
eT(h &I GUITLD.

- AFHSH(H TCBHILD 2 WL hHIGIL L T6D
F & &)
e NN CE TS

ol (HLDb &L &&LILLTLDGY

4.13.3 (Pp&HSMeL Lk Hemeu i&s: (Three
Quarter Floating Axle)

Whee! bomirg

Z

F&E elq

LLLD 4.13.3 (0&&Med Lki@ LIGHemeu Si&s

Qbg AL 1gUTGTFIIG) LSSLOTSE (M
GuilhigLp, 21d& epigdGd (Axle Housing)
afeb amiiys@ilan Guw (Wheel Hub) LonGnms
CuilbigLd SHLOSSBLILL (D, HF S HCVTL TCNE]
F5a7 GL S 6T (Wheel Hub) Fraflufiesmed
(Key) epr i pr' (Revrd (Lock Nut) eLpeurd
QmISHL0MS B)DeWISSLILL I (hGLD. AFHD
L mevgy) L (hib Fmetr (Driving Torque)
wHmitb wpige) 2 s (End Thrust)
LPLOEOLOIITS TDMIF FLPGOGUSIL GIT, QUTHeTSS)eHT
L Ufled &ML UGHlwWw AFHI Hess(hLD,
bEuflemes <& epiguyio (Axle Housing)
udlihg ShiGEGSTD6T. @& GLHLOLTeYILD
AUTHLF wopmib 81 Gumest meumHmled
LWGTU(RSSLIL(REMS).
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@&@&@5 !
v 1769 b 9gneireiv prLl e CFihs bloHCamevev CQnFl $SHBIL LpSH AP -
] Gafu” 3 . . % .C !
) QUG &, FUWLDTH FDMIFGTD Srcsilwbid) cursardwsd saTBHINNQSSTT. A% .

brmel F&Hwmed @uiridlur epesin FHET UTHGTLD.

s 414 HermiLedeu eqnii’ L&Is6T HmID L8 BéSGLD (pemnaeT

Hemmiuebeoly Sevor(® (Wwemmwmm] &MHmIgHed (Improper Running of Propeller Shaft)

6)1. 6T600T ‘ &nrevurralser (Causes) ‘ HFeugsd (Remedies)

1 Heoor(B euememHGsM (Bend) Sisbeug) LLLI6D 6IL6VLIT CLOGULD [T60T SiEYL6TL
FHmd (Twist) @ap&H&6e0mD. Gendlsa &ifl O Geuevor(BLD.

2 LemILIEV6VT &H600TLME0TS)| FLohlemend @ 61&Me0oT(H 6T
FLoiflemeuulebemosy EHSHH6V. uflGangement 61FLIGH6D Beuetor(HLD.

3 evLlemevetteiv, Guiflfu@ &6 HmIb A6l | LflGandHe CollieuemL b
somuflevor_aem GalileuemLbHlheseomD. | EHhsMed LHWwHns omHmeLD.
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yemmiueveu sevor(® esn@Lillled Sl §530 euhsGed (More noise from Propeller
Shaft Assembly)

6. 6T600T ‘ &nrevurral&er (Causes)

1

H600T(B SlHHEWIT (S16D6V)) EUEDETHE)
S([H&HSH6VMLD.

‘ Heugsd (Remedies)
uflGendl S&! HleuT SHH \FUILIEVMNLD.

LemmiuebevT OFM@SGLILI6D 2 _wiey
6T600TE1600TLL @6L6VMLDED E)(HEBSHEVLD.

©_1L16)| 6T600TE6T0TILIMED 2wl LIl
Beuevor(BLD.

Guififu@serfled &maseT LIqhHl[HESHEVND. | &SI 1&g SHLLBSSHELD.

enuLlemevetTely BalLIEUEmLIHS(HSHSH60.

uflGendl & ydHuig LomHmeLD.

1quredTdlLIed LHMID Y eofllig6h s &5 eumS6ed (Over noise come from differential unit)

snrevurralser (Causes) Feursd (Remedies)

1 ureTdiey GadhidnGeT Gumdlwl Gundlu 2_16)| eTevore6ooTu6m60T
916 eTevoreleoonil &evevnoedlhéden. | Gadlhidle 2armm Beuetor(HLD.

2 SILOMHM 2_U16) 6T600T6I600TIL SITLOM60T ©_UL16)| 6T600T61600TIL
LwedTU(B S H ([HSHSH6L. LwedTL(B SHS6LD.

3 1quTeoTILIED W 6uflliqed 2 _eitem Queued | LFIGETS S5 LSHwg) LoMHMELD.
LHMID fevfluiedr SuwiTserfledr Lbae
2 _emL[h& S([HSHSH6VNLD.

4 S eme6toTud LUMHEFSSThISEHHE gflwneor emL6leuefluilemeor SiemLO&HBH
BemL G Gungoneor emL 666l (BeuevoT(HID.
B6LeuMoedl(HSHSH60.

5 lgumeoT&wley e\EM@LINeL Cuiflfi@aet | Udlw Guiflrki@aeme QILIMIHSHSHEULD.
2_6mLIHhH([H&HES6VNLD.

6 Sneyer el et Cae W el Lners | @retorenLuld SH&HSIons eneusHs)
&M Heneuns SHSHSH6V. B emnetuTHSHEYLD.

7 lUTeoTEILIED OHTGLILT60 266l HyHw eunggsemen Lonmm Geuevor(HLD.
EUMEIT &6 2_6ML[H&| HEDEVE
GaliibhF (H&&H60MLD.

8 lqLITEOTEILIED OBMGSLILIEVIGTEIT 6TU6TLILIT Y& LoMDDEYLD.
Smetv Gaibg) / 2_6mLIhg SHSHSENLD.

9 lqLuTeoTHILIEL BT GLIIe6TET LonF& &Ikl LMuieoorL L 6meoTd \&MetoT(H,
UD&SHSITRIGET FIWLIMS Semevonnos) | LUNEFSSNIMhISEHHES QemL Gl OSTLIL
Bm5H3e0. anu@sd Fflegiiw Geuevor(HLD.
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aDL_&&le 1q.emIe LHMID LTS gyl enTeysE BenL G 2_eter Geunun@Gser
(Differences between Hotch Kiss drive and Torque tube drive)

6). 6T600T | DMLE &6tV 1q 6WIT 6 LT 19y} 19 6miTe

1 8dleb Brevor(® Wevfleumaed BFl6b @G b Wevfleurged gymuilevor
sonuilevor_ g6 LWeTU(BSSLILGSHDS. | LweoTLIBEMDE).

2 8dlev dledI1 yrmuilevor HeOl) ymudlevor. Capemeu Sevemev.
GCaemeuli(B&HmE.

3 8dleb yeammiuebevT e’ Hphd 8dleb epL LB LT 1y}l
Hlemeuudled Si6mLD&SBLILIL LY (HEHSLD. SIMOSSLILL B E[HSHSLD.

4 B4l 6511 sioLifiredT 61 (LemeoT @dleb 6511 e IfiriufletT S
SRS LI60T CLOBVLONEEYLD, LOMOMNIH | (PE6DT&EBLD BFsHa&ledl60r eLpevld
(wement BasHaled L60T CLPELLOTSHEYLD BemettTSHSLILL LG (HSHELD.
BemnettTHHLILLLG (HEHELD.

5 SM60T LOHMILD HEWL& CIFLILS6II60T B5l6b @ UmLd L BE Si(pSSD
SipSLoneg & UnSIHID UGS
9_evor(h.

=

415 yeomiuebeod eqmii

ugmorfliy
e YOpmliueder Qg il & 68l 11
orheaTl s@hd@& GDIUNLL  &Te

QL Ceuefld: @ (b wpedm Hifsiv G5 Tessr(h

2 wey U(hdHD Ceuesst(hLD.

o wesflougFed oymullever’ (hd@Lb Hifeiv ol (h

2 weju(hsés Cauesst(hLb.

Lonevoreuy a&weoun(® (Student Activity)

& & LD
QFuis Mery Hifev epeud 2 weiL

BIeT @  Gul@sernu b

Gouaessr(hLD.
Gulty %11 (Bearing Cup) evepuL
(Spider), &gdefls (Circlip), Feb
(Seal) xHwemen CFndsg 2 wall
Gouetor(hLp.
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SiHEHI6D 2_6iT6r LIetoflloementé@ 61560 &H60TTS G)MEEDTRISETI6D L8] LIMT $86m6eVWLLD,
HermliLeevlT qiigedr aFuwIeoLn(®, Swi&sLD LoHMID EUENSHSH6T Sp&EIUDII6T HTSHens

FOTU5HS 6meUSHH6V.

Si[HEIEL 2_6IT6IT HEDTIS EUTEHE0T LIGTTILOEm6eTSHSHE Q1F60TM) WievfleuTs6d gmuietor SiemLoLiemL

Mg SpeurSHens FILINSHES 6meUSSE.

IqLT6THILIED GHeDMLIT(BSHE6IT Si[HEH6D 2_6iT6l LIGTOlLoemenTs @ 61&60TM) LI SIILMTSELD
6B (WemMUTeT SHeUTIHEnSHEMIL SFLOTLINGHS WeUSHSHED.
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&HemeVF 61FMM &6 (Glossary Terms)

1.  Propeller Shaft —  &LpeD Heoor(h

2. Rear Axle —  Uer &ma

3. Bearing — 9 _(HemeNd Hrhlid

4. Universal Joint —  ue@smeor (SiF8r) EemevoTLi]
5. Differential Unit —  wmoulL Geus euprhis

6. Synchromesh — Q5% BunhiG

7. Driving Gear —  BWHGID UDHFHSHILD

8. Driven Gear —  BuwssluBD UDF&HSTLD

9. Half Shaft —  SlemnH Heoor(h

10. Sliding Mesh -  BoIHE SenevorgHed
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) Her&
&) HwT unsen
/) lquTeoTélwien iy, eofl
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6UMS6E0TLD &Memevuied HlpLoL Cus)
9 6TUSBF FHSBIILD &6mMEUTE0T
Geusld, eleueflliLGS F&HHID SiHlH
Geusld OILM C\FILIGUS).

3l) 1quTeoTELIed Yy 6ufl

) LOTMLILIGL6VT QLI

8) weofleuraed sgmulevor

F) 9601 &5

LermiLeLevT eqmligeSlhhg SrLo6D
g&lemw 60T 21FHDG HLSHHI6US).
S1) YemmiueLeLT eqmii

o) erebnedlsin

8) yureoTélweD y,eofl

F) Slerig

=

10.

§55) HLSGHID SiemLoLILT6D
90°ulleb &iLpeL & Hlemul
SLSHGILD LIMSLD.

o) eTeoTeSl60r

o) quITeoTEILIED Y eofl
&) Hwir unsen

F) &SSO

6UMSH60T 60T GIDMEHS 6T6ML 6D
Sh&6rfleL eI SMTRIGEUS) 6THS
euema L60T SiFa

9l) SIMILMIG LOFHemeU JNFS:
) (PRUMIG LOISHEm6) SiE6

8) WP&aMe L@ LOGHemey SiFe
F)  &ITeL LMkl LOIGHemeU 58

cpedTm) LoFILIEILI6T0T 6XleTSH &6

LemILeLeVT 6qMMiq.60T Beueme 6T60T60T?
weofleu&ed e3mulevoTiq.60T EUEMEHSHEIT
Wwimeme?

Geg&&le eTedeumm)| OFWIOLIGEMDEI?
LOTMUILIEDEVT 6XQMTLIG.60T 6U6MEHSHEIT
Wwimeme?

o N O O

quTeTduedeor Geuemey 6T60T60T?

L LTeoTEILIEN60T 6UEMESHSHEIT WIT6meU?
LLITeoTEILIeL Bkl 66TEHHET WITm6U?
60T 15607 EUEDSHHET WITEEU?

&oh&)| LoFILI6LI60T 6Xl60TMSSH6IT

1.

2.

L& &6 1qemreiledT HeoTemLo,
S6mLOSHET WITemeU?

quTeoTdliedlsd ermU(BLD &emMEET,
Bleui & QFLILLD (emmaemer eXleurfl.

3.

aCaHenID 6([H 6UeMS WevfleuTFed
egruflevoriqeor LLLD euemIThgl eXleurfl.

US& Lo&HLIeWevor eXleoTTES6T

1.

2.

LG UT6OTFILIED SieMLOLIEMLI LIL S 60T
eleurfl.

LOTmILI6VeVT eQTLIG6D GILIMTE|6UTS
erHUBLD LIRSS, [HleuT &S| e1&u|LD
(Wwemmemw! eXleurfl.

3.

6(HEUEMS 60T 15 (Rear Axle)
SiemioLiemL LIL S&IL60T eXlefl.
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F&HGHIITRISET LDHMILD LUWIT &6 =
(Wheels and Tyres) T =
l I
i
GILIM(H6ML&&LD
50 ai(wslb 511 &MI&men eUen&&6T
51 &s5a15dle0r CHemeudHear 511 Coguweb Memer
52 556a1535M& QbhsHsH Geusvoriq Ll Lwir
HEOTEMLOSH6IT 51.2 aSll;rr[du Nemer
5.3 56053607 6U6mSHSHET Lwir
531 sl (BeUems FHSHILD SM.3 Lwimen Hlemer
5.3.2 &l 6uemad FSHBOLD L
53.3 &q;g?@ 6UEDS F&HBILD gg fﬁ;ggg%;mm
5.4 &&HHT 6 :
55 |_u_|frﬂ ® 514 Lwi Gaiey 6D (Lpemm
551 LW 6U6nSSBET 515 Lwg Glliomeorod
5.6 LW &600ThI&elT 516 L I:IUHL?LfIUL! .
® 5.7 LwIT ueoofl&éelr S17 "u".m o0 gD B HRSISEDLD, f
5.8 LW &L (BLOMeDTLD . ﬂz'llju'lw (PEDDESEDLO
5.8 |S|._ . 519 1y LI LILIEOTE6IT
582 uss &eul L& 520 LG
e (,39"”‘?”“‘-6""- LS 521 uehs sflegib (wemm
584 LIl UGS 5211 QaIILILGSS QU Go6
5.9 Lem. ”@5] L 5.21.2 Geflf (wempuled QL BEH6d
591 eLL6lems LWL 5.21.3 aueb@eneotdii
592 dlewLflaed LamL 5.22 19} 196) erHLIBLD LIRSISETLD, LRS!
5.9.3 efleorL LeamL BEGHID
5.10 Ulemer GrLig i 5.23 LW &pnd (wemm
5101 Lwif sierefi® 5.24 &&6&0MGET FL0HeneLBSEISHE

&nmed Crr&so (Learning Objectives) um]:>—@

aUM& 60T H P60 LwedTL(BSHSLILBLD LevEeum Lwll SHemLoLiL|&emerll LUpm Sirlsev.

2. LW wopmib gyl eTeueunm| 2 miSls seotemiow|L60r HWflesULBEME 6TeTLemnsS
SN &6V.

3. &5&IMISET ereueumn 2 midluLer swnflésiuGHng wHMID 66T HSH 6D
eunmSE LWeTUB S5&ISH6D LUDM AHTSH6D.

4. &&&ID WHMID LWIT eTeleunm| 2 midls SH60T6mLOU|L 60T 6UMSHE0TSHS 60T 6T6WL ML
SIMTHIG6US|L 60T, FTemevUled 2 _(HEHH DS eTeoTLEmS SinjlSHeD.
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& 5.0 aimlwald (Introduction)

sreflwmid) aunsarddled FoHEsIUPLD,
LUW(HLD TRIRIGTE (LPpSHENISHIQULD QUTUIHBE]
GTGOTLIGN (HTLD HGDGYGU(HLD HDBIGEUTLD. HABTAIS]
(I UMEaTHH6D 6T6t1edled B)ebaneuoILIGhDTeYILD
UTHEMTSDD B)(LpSHHIF O1FVGVGVTLD. 66D
UTHRTSED FEETCLD Bevanavbliesfleh cTaieummy
B&THS @uieyip? GLoeyild F&HHILPLD, L WI(HLD
UTSTSHGT LY LE@HQ BTG S/ L 65T
OociTeTawoamwu/d C&THEEDSHI. ST
UTEX GG 6vig wifl b Eleir 2 FeiluyL 6t
&L (ROUTL (BL6T 0FSS 2 HaFnS).

& 5.1 555055601 CxHemeusdHeir
(Requirements of the Wheel)

l. @& ansarsdler wprp UE@HDG6
BIHIGEDS].

2. Qg aunsaisdler Tl 6TeMHTdhE
svguiflil ofwev eTeflsTs Qudsd
AEIEE TR

3. eretregdletr @eveuToCGaGuL QTSRS S
Bpds1F CFevev 2 Faybng).

4. @& Faameuuiled anuHid AHTesamaer
SMhiEG QOF16TS DS

5. 9674 19198Geureps gnu®Lb
199G Eb1 lewFanit Hhidld OFTeTH DS .

& 5.2 565015560 HéHd
Beu6toTiq U F60TEWLOH6IT
(Properties of the Wheel)

1. aunsangdler ppUE@H®IUILD HThi%dh

Fa IQUIHTH B (HS5% Cauaesor(hLb.

2. F&a0D pleveuwns @ mdkGLd CumipsiLb,
Quiiglo Qurupgb FLoBleevuie)
Bmd5 Couassr(hLb.

3. FEHSIID TDL GDDAUTHSTH B)(Hd%
Gouessr (L.

4. F&a0D eTafldled SHLHHMeYLD, LOGT(H LD
QuUTHSSHIUSDHEGLD TDHD UEHUIH B)(Hd S
Gouessr (L.
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5. evig wifl eLp 6v LD oTafl & 11 &
sLBUUBSHUSHCHEDL B (hdS
Gouessr (L.

& 5.3 58055 60T 6U60HH6IT
(Types of the Wheel)
OITSHIITS FIHHTSHHG CLPGIT D] QUMBHGIT
2 GITQTGI. ADA
1. &0 euds F5&ip (Disc Wheel)
2. &1 auans F5%rp (Wired Wheel)

3. 255G auams F&57b (Cast Wheel)

UL 5.3.1 SL{B euemad FSSHILD

SHTeflLirbi) euraeuhisgertich GL(BLOLITEILD
Qs s FESIID LW6TUHSSUILBSEDS.
gOeafleh @FHetT Awinlily eTaflHTeIHI LD,
SL'LDLOLIL| @ MIENITESISHILD, eIlenev LOGOUTGI /LD
AGLD. 19605 fedletT AemLoLiy @)k LGS TS
A& BTLD. AaUseT LpedDGu

1. Ao (Rim)
2. &' (Disc)

ULID 5.3.1.1 flib opHmib -G
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Bbs ererilis Heiolienut b 5.3.1.160
STeTeVTLD. fibiblesr CopL@d) Lwewy Fesr@,
OLIMT(BISHIUBDHBEDD AHGDLOLIGDLIT; OWHTGEST(HGITCN).
geivd fibletr 2. ymddled Gleuebig iy eLpeuLd
Qe HLILIL (RGO FHTLD LONMILD 1q sTuElasT
2ATULT OWIT(BSSI (Lp(LPLOWITEST 6T LITHLOTS
B)(BSHITLD, AT HTEHNITS Qenewsidd)
Bmdaeurip. Lwiy 9 (Tyre Bead) eretriigy
fb1Bed CIIT(BHIHILOTH HADLOBS 2 GTETE).
Mibidlett @Lhleyls uGF) Bevanevbliiesfled L wiey
SLoHDGaeu, QUT(BSSCeuT Lpiguing). MibLbeh
Lwi Qurmdgitb ugd 5° wpsed 15° auewry
FTUIITS B (HEGLD. QBesITev L Wileh HTHEDM
Bty Qurups 151 eis fibdled Bedrd
QuTbbHld Osrerdng. guynisveor (Tubeless)
Lwifled @bE FOUIQITE H®LIDLIL [H6VGV
2L Liunens (seal) QFwebuBEHmS).

gevssTearsg sofuier (Spoke)
uesfleowd QFISnS. FhHgd GUTEOL eLpeuLD
AFHD QuTmSSUILUBIHDEHI. UL SD 6D
o GrerauTm 6f6h 196&Hle) Fev HIWETHET
Os1(hSsLILL (HeTereT. @FFIamarser euLfliims
QaiafldsTpm 9875 1ggbler 2 1 u@d)
Oty 19874 i Goflgd CFuiISng).
afed evdsdDE Swms epiguyib
OsT(HSSUIUL (BTN 1gUL1 UTORSHEBTS
MbLbled 6p(H Fyewanip O\sm(hSsluL (HeTeng).

heoTemLo&e (Advantages)

o Q@) gair A ® LD LT 67 61fl & 1T GO &/ LD
o MIKWITGTHILD, LOGOQUTGIHILD A GHLD.

o Qaetr LugmLoflliL cTONSTCH ).

o Qg AdATSH Q@ LOHMILD HCTTSE
UTSRISFHDS TDDSTSLD.

o FHar5Hl0 Opafle) wHMID aImeTa
Guretrm @&emUT(HEHET THULTS].

5.3.2 &L euemd &M (Wired Wheel)

Bz 19608 fewevrs Gumev @evevTLoeh
Qsetr dwgHEHD anliyd Goed L@GHuled
fibaptd sefldseflluns o erarer. Qhs
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flibentoujid amliewuuid suGumdsiv (Spokes)
eTILD HLDLNEGCT QenessidSlestmest. B)BetT eT6rliLs
SmLoLienU UL LD 5.3.260 &rewteurid. Qalicuends
FEHHILD wFSHEGT, CLor LT evFdEler Guimesm
Qb F&7 aTseIhISeNe) LWGTL(HSSHIM®S
BILD SIGTQVTLD. @(h FHHTHFD 2 6iTer
VGUTHV UTHT 6T®L WU LD,
QupaiewsFanwiwib, 19875Em ellewsFa b
SMTHIGEDSI. DIl FSE®an ShiEasnBENLI
sivGurdeiv Sp0%6r aniifeb MibLdley b
QuTHSHLILB S STDET. AHFD agmLiged
OUIT(HSSHIUSHBENL DLILN6D ufILILIGT 6 hib6iT
(Splines) o eirene. @F6T 6TOL F®DAITERLD,
@afielld@Lb M6t ASSLOTHaLD 2 GTETSHTEH
ubSW STJsefed LweTUBSSLILMBEDS.

ULLD 5.3.2 &L 6uema FHBILD

hedTemLo&eT (Advantages)

o TIDL GDDAUTHAYLD, 2 MIHWTHe LD
2 GITOT.

o 9Gpd pbedw eTafllans  Gaflgd
AT

o Gooauliu®io Gung ereflgsns spnHol,
OuT(mSH S OB TSTETETLD.

Semioaerr (Disadvantages)

o ugmofliiy OFeey AHHsLD.

o FEHSBIHS D
QUTULILIL ST

Opafleyser amnuUL

o WGBundsiv sbsefeT Fewar fipised
o arengmed @b gulievsv Lwif
UMSE®TL OIT(hSSB (LPIGUWITI).
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UL 5.3.3 2_(Hh&® 6Uem& FHHILD

FSNBTV HTGTNLIHIE) QUTHCST FSBIhIBET
<Aaybestluitd 2evevgy OLodesfHuid 2 Geurs
Fuamailed ClFni(hEng). CGasul” aisb (Cast
Wheel) Quupbuneyib &m1i%ens &
LWGSTLI(HSSLILIHES]. B)H6HT 6T6rliLs SewLoLIenLILT
uLLb 5.3.360 srewseurid Gumisy(h afev (Forged
Wheel) Qupiouneid ses17% eurnsesthisefley
uweTu(hSSLILHEDG. Balas FoHTsder
TML G®DAUTETE. ASTaIL GLodeTFwILD
2 GurTs HVMUUINGTTE) AT FEHEILD 6T
FIHT5H6 eTadLew i 50% FHmmalnsa)Lb,
S )estlwid 2 GeurTd HVEeUUIGHTE) <2460
FEBILD 614G FHEISH6T 6T ol 70%
GODRUTHALD B\ HHGLD. SITN] CTeOL DTS
QBhsTYILD 618G FHBTSHT aucdlenLoemis
OuDP(BEGLD. Qbs 2 CevTs Heeal H6H S
OuLILILD HLGGILD HmesT O\HT6ET(HGTETSHTGL L Wiff
2evevs LICTSHGHHa e aTDU(HLD CeuliLdams
eTafldled @GamsEng). GLosyid isevLomest b
(Rim) swnflés o gaydng. @ aunsaisHnG
2AH s HlovdsasTawwomw 0&1hHEEDS.
OLodasfFwid 2 Geuns Hevemat AHH% LIGHM6
SMTHIESF IQUESTS Q) HhSGLD. GLogyid
AFTEFBDMUILD STThIBS Fa 1QUISTH B)HSGLD.

& 5.4 g&aT Sienel®
(Wheel Dimension)
F&HLD OLITSHIaUTS SHemall(hLD (LPEDDEDILI
UL &&6) HTEsTeVITLD
‘W 6T65TLIg FSHBTHSGHT HHHGLD.
‘D’ er6tTLIG) FIHHTSHEH6T @I L LD.

‘C 6168711 (AILDLOIGHT GuanFEIL GHDIGES).
F&&ILD GOUTL (B erevenfletr (Code
number) epevid T LU

o FIINILOTS FhETdbHesr @GBluiL (h
eredsr 5.50 B-13 wpmyib 4 Y2 J-14 erew
GO I (hHHTO G SLDFHGVTL T p)
CEENNCEETR

sise (W) flb euema  eflLLiD (D)

5_50" B 13"

4" J 14"
mLWEBHTH

GumebL.

WETUESD -\ NeTuSSLD

flibidledr el Lib

SIBEVID
F5515FH 60T GNISHS.BSH
GanhmLb

ULLD 5.4 &5&ILD

& 55 Lwy (Tyre)

Lwiy enserddder flibibev
QuTmSSLILL BHeTenTsl. @S 6T 2 6rer
Qgutded sapmy Hoouliul Berers. @
UTEHATSHSGT T ®UWd & Tkl 6dH L 6T
UM SH D& OoetTewoaww 6151 (hEH ).
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5.5.1 Lwifleor euemasear: [Types of the tyre]

1. Q& igumer Lwi (Solid Tyre)

2. snpmy BHooucuce Cwi (Pneumatic
Tyre)

3. Gaw® smeardsnsg Lwii (Bullet Proof
Tyre)

4. Sgeup Hgoudiu’ L cwi (Liquid Filled
Tyre)

5511 esLlgwimeor LwiF (Solid Tyre)

ULLD 5.5.1.1 Q&LIqWITedT LT

Qb auems 1w Holiyaiens @rimmed
(Special Rubber) G\ 1qwins swimfléasiLbEns).
Qv 1qull Qwe:ETs. B CO&L1gwTs
QBLILSTH ASH TSN HThIGHaSO®6V.
AS@TTO Qalaieds Lwi Gu@hLdLTS)LD
2" CLr6reueded LweTL(hdSHaIbevemav.

5512 smhml BEITiuiucL L
(Pneumatic tyre)

Qs s Luwf OL@HLDLITCTE
UTEaThISaTe) LweTUHSSLILHEDS. STHMI

uLLD 5.5.1.2 &mhm HiFdudilL Lwiy
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Bl vwestu(hSSHIuBTed BIGLOL 1gd LwiF
TG M ADLPSBLIL(HEDS).

Qg QOungians @m ueamSLiL(HLD.
A

e QUjll DETOT LT S16V6VF 6ULDSHSBLDITGI

QUGS L UWIT

o gLt @ebeuns Lwi.

QU1 266 LUIT SI6D60S] 6ULDSESLOME0T
6U6mS LT

LWBS @6 1quyls Qurpesliul (B
Bhd@&LD LW Ul euend LW eTertiu(hLb.
Bsetr Qau’' (W Csmmmee®s L b 5.5.1.2

(1) smesTeVTID.

L@rLg6d SIQUIED o iy \AflciLImdr
o_eemiiLy i

T g;ana)ﬁuq;ﬂ

SHOOLILGS L emL
LeL ueTerd

92 _aTuHS emeveufim
-Baerfl sIB&ES

UNGBHSID
L CGan®

S Gamr
s

SC ungemiy . . r
&@&@ g afled —=

UL 5.5.1.2 (21) 19yl 2 _after LT 66u_®
@GsmhmLd

1911 @6060Ns LT

Lwifleb 2 6rGar 1qult QuIT(BSBLILIL TLOGY
Grriguns fipfleh FewewtdsLiul (h @saier
STHED BITLILILD QUEDS L IWI(HHE UL Bevevris
Lwij eresrtiu(hip. @Fed Qaur’ (Wg CHTmmeamS
uLip 5.5.1.2 (<4) snewieumip.
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Lwiflédr emevliL@H

GameTuLemL

FfiiuneT sGE® 3

. auemenhgl O&TB&G LGS
Ly 2 _6TuSS emevauflm ;
geu

S

6UIT6LEY
b
uLD 5.5.1.2 () 19,0 ebeons Lwif
eeu_ (B Gamhmid

hedTemLo&eT (Advantages)

o cTaflw eLoLiy.

o UEHF JOULLAG) LWeDT HLHDMTLOGY FIfl
OFuIweLD.

o gyl Cramer Bsbenev.

o G®DEUTET LIFTLOHILILY.

5513 &6001(D &I6WeT&H&Ng LT
(Bullet proof tyre)

ULLD 55.1.3 &6or(B Sl6WeMTHSNS LWIT

Qb IS LW HILILUTHS S @68 (h
UMLIbETE) Fo L STHIIGT A(LpSSHLD GLI(THLOLITEVILD
Gonadime. @b anu®d UGhFT
ST d HTCH AdLSH Fifl0Fuig
QsTerdns. Qaleuems Lwi @mew e
UTsesthiEened LuweTuhSSiubHEnS .

5514 gloeud Biriuiuc L Lwig
[Liquid filled tyre]

@rbs auds Lwifled &TevFuw b
&Carmang(® 15%tb, H7 85%b sk
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Fevaauai L wiflesr Gonsds Gsmereraraled
75% <remeiln@, Bl uwetu(hSSrLBHEDS).
Qalaws LWITHT @@ FHov Hergs
QT & GO bl HQfl @I LD, 19 7L [J &gy LD
LwiesTu(hS S (h EesTment .

& 5.6 LwifleoT & 600rrhl&eT
(Properties of the Tyre)

o uUwewnd CFIuENS OFTGFTH (Comfort)
Qps55 Geuasst(HLb.

o FTMV AHTED®ONTS BHThI%d FalQUISHTH
Bhds Gouasst(bLb.

e amaraysafled  H@plys  Cumy
UTHATSIH DG D6V S 6T LD W
&1(h%s Couaser(h'LD.

e 19Ggs g s@p Gurgh Frmeuied
o gndie)d S@T@w®W TgnuB s
QULPSH &L FlN% Gauersr(hLD.

o G®paurter 2 (henb s (Rolling
Resistance) 0&1(hd55:9a 19 WIHTH B)(HdS
Gouevsr(RLD.

o Lw Fipetmy Faemevuieh O\Feveyid GLm
wnsasHneg unssmimu (Safety)
OF1(h %5 Couaser(h'LD.

o BETL STV 2 DPHHSH FalgBHTS
Bhds Gouatst(bLb.

& 5.7 Lwifledr Lievofl&eT
(Tyre Function)

o QUTEGISSIGHT (LP(LP TEDL I SHTHIGEDS).

o FTdVUI® 2 7MUIe) HET® LD U
agnuBsd Fameuile o (Hevr(h GlFebev
REETEAET

o Fmameuuied Fleaveviiyd serentoanus (Road
Stability) Qs (hdHng.

o Frme Gy UeTeThSe6) 6UTHETLD
OFevauid Gung apuBLd AFlTe|smaern
BMHIGEDS).
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& 5.8 LW &L (BLOMEDTLD
(Tyre Construction)

Lwi &midh@ Geul (B ULy b6
u@Hsearns 19MsE0UHE DI .
o (9 u@d) ( Bead Region)
o uds Hauf uGF (Side Wall Region)
o Gomer uleL ugd (Shoulder Region)
o L0y ud (Tread Region)

5.8.1 1S (Bead)

F&& HDLOe) QUM (HSSHILD Lilg 2 6Ter
U@ 19 (Bead) u@Ld. @avar @\h LdHhigeTeh
o267 2GuTsd SHDONWMe UL LLIDTH
gadwssIuLBH QHSGL. Lwifled
QUL LIDTGT, Q6TM A U 2 Ceurs
SLDLNBGT eLPGULD OMBL'1q UITGYT GHBEVTGHT AV
Cpuwmest Bmrevser epevib OFL 19 wms
QamewtdaliLc (h @@ Ld. 19 6TetTLIG) L wirflesr
2 (BQULD LOTMTLOGY @)(h&d 2 G CFUIENG).

582 usas aeul UG (Side Wall Region)
USE &l TflGEMTE 6leerha
C&sT(HSGLOUG aulg LS SLILBEDS. 15
(Bead) ugds@, L0gL (Tread)
2ADLLIIDGHLD Qe Cui OFhIESSTH 2 GiTeT
UGH%G uss weuf ugd (Side Wall Region)
eTeIIL(hLD. @)F6T 2 6T LgHullev 1guyts (Tube)
QuIrSSLILBEDSI. Bhd LGSO et
Lwiflelr SAeneyseir GBlESLIUL (D @B GLD.

LGOL usd .
A, GameTuLemL

US S eUT
ugd

~ EbiueH

LLLD 5.8 LW &L (BLOM6DTLD
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5.8.3 @aner LLemL LG
(Shoulder Region)

ussHay uGHowup (Side Wall
Region), Qg (Tread) vgdHowuid
Qmessis@Ld Q1 ddlev 2 cirer Fiflaurest LGSCw
Garerulewr u@d (Shoulder Region)
eTliu(BLd. @& LwF A DEG FHMI
UMTUTeS CHTDDEHME 2 GVTL MHSHE D).

584 el ugd (Tread Region)

LG

LIGIT6IT Il & 6IT

ULl 584 LegL

Fneev urinder (Road Surface) gy
QsTLILY CFTeTeTS: Falguw Lwifles &M
Ll L ey 2 6rar Goed LUGH @ L)L
(Tread) eredrmy Quwig. Freweuudleh pevev g LiLy
(Road Grip) serewiomwd Cs1(HLILSDHETS
uevGaum g auhisafled Gleur’ (bLILIGT 6rT i %6
@565 165 ML B)(HSHGLD.

& 5.9 LOIL euem&HH6T
(Tread Types)

o LI euandg L OL"

o HOoL’ fH6) auens LGy

o NGTL [ auandas LGy

5.9.1 evLL euema LamL (Stud Type Tread)
FASTIERT QU1 LOHMILD L FTSLIT (LPGT
F&&1HH60 agaiamndsiiul (h @meELD.
Pl Fflwr vl L6sr angeudFled Lwifler &mmy
'L ugln9ed Aemwdsliul (B @mhGLb.
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5.9.2 dlewLflse) euems LWL
(Symmetrical Type Tread)

Qov@ 75 Lpmitd HPlw s Cumesrn
UTEXSEHGT FHHTSEH60 B)(BSSGLD. FoHHTHH6HT
FOMIQIL L UFLIeh cuearhsl )(HsELD.
5.9.3 efle0TLlT 6uems LTl

(Winter Type Tread)

Smiiyes aunEaISHeT FI%r55)60
QuUTHSSLILMBLD. ASTUS 1QTTHLT 16T
FEHILD, 6107F eLpallhi 6ThblTLd GLiTesTmeummletr
F&&TL0m% LweTU(HSSLILBHENSI. @aun st
UL LG 2 wgLons Qulsns @)hd@GLD.

& 510 Wemen@rLigril (Ply Rating)
ST LG (LU(hdH)) VUG BTG

2AVVG CruIme BIeLVSTT6L LN6ST6d LILL L

Lwiflet uagHld@ Weawer (Ply) erewss Guuwir.

oooooooooooooooooooooooooooooo

Adarss mearsend F1° (Bead)
eTeLIL(R&IGSTD UL L LDTGT 67VLe6D QUILT eLPGULD
OB 1q WISl 19enenTdSUILL g (BLILGTE L Wifletr
2 (hauLb 6TaMEleh Lommyeudlebanev. auL' L LomsGeu
GTLIGUMGILD 2 GTETS).

Lwfledr @ miFluyid, HidsesTemLou/LD
(Tread) e1dsamen Nenar 2 GTETET GTGTLIGNSLI
Qg LomiL(bLd ener (Ply) eressressfldbenas
Fa L Fa L LWIAGT 2 M) AHELOTSLD. 67VFa L L [T,
GLom L mj v &Hleir GuimesTpenausariley GlLimgieauns
@®ODhS T CBTEETL LW HLD, HTFTHeT6D
FDMI ASHBLOTGHT 106 ONETGYIL L I(HLD, HGOTH
QUTSHE hi%6r60 HFBLoT6 1Nener 6% messTL
Lwiis@BLDd LGTU(RSSLILHEMS). Lwiflet HTmmi
ALPSSLD LW eFev AHemel 196 serlesr
cTavTEews TG amEIL OLIT(HSSSHTGHLD. CLITHIITS
ever GrL'iq b 6T6dTLIG) LWifles 2 mid) LommILD
S & FeTLODW FHDISGLD TCHT ASLD.

oooooooooooooooooooooooooooooooooooooooo

2 G BB LD 2 WTLD G®MbS HTJ 19 SAhkiGev 2 wird OETesTL g). -
Qsgsmasw “Lerml Qremued” &M udsdnismibaquerd CFihs Quid

QML EGST6IV GTGTLIGUTTCY GUIQ QUGDLOGBLILIL L B

19 INCHES [HEREIGHT.0F THE

WORLE'S |

W R e L

BWEST STREET-CEGAL

CAR THE "FLATMOBILE' WAS

BUILT BY PERRY WATKINS FROM
* BUCKINGHAMSHIRE
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05 /75R x15 92 H
~a ™ Gass 6rISG
semod GMuS®
ENHGAQLE Az SLBULITQIADS fibifleor e Lib
S1BEVID OIS aflens Girig Wwed
LILLIM6ND 61LI6DLL
LILImeno
UGS
SIBHEVID
! o
HRZ7F9
[0
@@j&,@ aeul(® u,pqgsng.jl.b SMHD) SNIS&6eU.® 2 wribd(H)
o _wimib BirouuCL flepey G&NISGEILH 21s60b(W)
Y

ULLD 5.10.1 Lwifledr SiqLiLemL Si6Tey&e6iT

5.10.1 Lwif dereli® (Tyre Size Marking)

D GTJGILOTS L UG L& BGUML G 6D
3.5”x 10” x 4 PR ere07 @pluf" 19 (hhBT6b 245
rwi <enef(® (Tyre Size Marking) <@ ib.
LW 246Ta SLpHHTL UTH &DISHBLILHEDS).

iflibLbleor

Lwirfledr

el LID 2_midH SseoTemLo

@oliy: PR - Ply Rating

& 5.1 &MIsmen SiqLlilenLuied
Lwirfledr euem&BH6IT

1. Gruuweb Yewer Lwir,

2. Egrs 19enerr Ly

3. uwwren 19ewer Luwi

5.11.1 Griqwed Yemer Lwiy (Radial Ply Tyre)
L wirflest @ever(h LS ShISaTIeVILD  GiTeT
151 semar (Bead) @ewewsis@Lb aoBeUITGHT 216060/

5 — &85 LoHmId Lwif (Wheel and Tyre)
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Grwmer ABSGseT Gy HavFulGaGuw
ADLSHIUL (B B)(h:EGLD. BaIeUend L LI(HSE
Griguwied ewer Lwif eTerliu(hd. Qe
Lwiled Hlevevliygsereniouyd (Stability),
QFn@gHdsereowp (Comfort) xdsons
2 GTeNgl. aUaTesefled FHLDLLbCLTE
HlMELIL|S 6T GH®DeUTH G(Heb@LD. UL LD
5.11.160 &rlL il (Heireng)

Bresor(B SB5HS e

Gogwed IB&ES

Grmigwed Lwiy

eoiged 1S

ULLD 5.11.1 Griqwiev Newerr LwiT
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/

o

UL 5.11.2 &gmev emen Lwif

L wiflest @eser(h LS ShISETIeID 2 GiTeT
151 sewer (Bead) @)eawewsrs@Lh aoBEUITGHT 216060/
Crwmest 2ABSGHBT 1hHF 61HT FlewFulled
Frwiouns (40° wpsed 45°) wodasiul (h
BQpsHGLD. Balauams Lwhdb@ Himsv ever
rwii (Cross Ply Tyre) erewts Guwi. @elieuens
Lwifleh (1 1965 @I HEUTSH AHGDLDBSIGHT T HT6H
LW(hSSG Fa(HdeD 2 MIFlSBSTMLD HlewL FEMI).
uLtp 5.11.260 a7l tul (herergy

5.1.3 uwnev Wewer Lwiy (Bias Ply Tyre)

LULLD 5.11.3 uwmev fewer Lwi

Griquied edar Lommib Flgmsiv ewer
2w Quessi(hid @ewennbg auews HL°(HLomest

5 — &85 LoHmId Lwif (Wheel and Tyre)
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2ALoing Lwmsiv fever Lwiy (Bias Ply Tyre)
TR ILI(HLD. BRIGDS L WLIT 2 MISISHITLOLITHALD,
Bl SeTLOWITHLD B)(HHGLD.

ﬁ 5.12 Ceon(®BCrLligril (Load Rating)

Lwifletr u@pbSmenevt ClLmmidgib,
Lwiflest enefl et Gummidsib,
ASBUL FLOTS TG R) TDL W 6T (hSHI
OFevev wpgub ereitug Govm(h GoLlig b
eTGuLILI(HLD.

& 5.13 LW S|(PSHID
(Tyre Pressure)

QUTHETSHH G GTGLGVT LI@MHED6Y I LD
DALPSSLILIL L STOMISTGT HThISGEDS]. @SV L
AT L Fa (HHVTHCT, GH®malTEGalt
B pL16T 2ASeTH LV G®DUT(HHGHLD,
SdH@HLD learub. LwFmFev, Ak
TS ST LNMOTHET D_GTETGH, 6ITHGH D)6
Gausid, 2Adled 2 6rear Govr(h Afuwaineamn
AQLUDLWTHS OHTe8T(h 6T al6l6ra
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A(1PSSSHSe0 STHMI DL 5% Gouersr(h6)LoewT
QUTEeT 2 HudbSuneriser GUli)BHEDTIH6I.

& 514 Lwi GCaiiey & (Wpemm
(Selection of the Tyre)

o BRTL BIGT 2 MLpddbds TalqUiTSH B)(H5%
Gouesor(h'Lb.

o 1oc8laumeet elleeuuyLb, HTLD QUTUIHSHTHALD
Bhd5 Gouatsr(bLb.

o  Gomeuwimes L 0L SeioliLy, CHamalimest
Gewer Gpligh o erTarsns Qupds
Gouaessr(hLD.

o &ILD Ui @ILILT SUIULITS B)(hdS
Gouaesst(h'LD.

& 515 Lwiy Galwneord (Tyre Wear)
SLDHGTL  HIT[J T hIHGTTE L U

Gaieuent ElesTmes

o Lwiled GPIO L AeriDE GH®DUTSE
SAV6VE AHSBLOMSH HTHMI HILILLIL(H 6.

o 2ARGHg 96745 gHsed, Hieblge
19674 199S5He0 GUTGTM /1] 6OTAIBENT TGV
T MLILGUITLD.

e & & & [ ID F il wr s
OIT(HSSLILL TLOGO (ThEBGVTLD.

o FhaHIHHe o arer  Guifl i@ er

CaUIbB)(HIHBVTLD.

£

o AP TOL W THMIQIBTCV 6T HLIL GUTLD.

o GaeivL iy, Cxibury CHTewImhiser Fifluimet
sarafled  @eveured (BhsTed L wif
CHUII L UIGVTLD.

o Guevetev AH1H Cour(h B)(HHSTeILD
Lwiry GHUIGIGHL WIGVTLD

& 5.16 Lwii ugmorfliy
(Tyre Maintenance)

o Lwifled GHIII L SHemey STHedD BTl
Gouevsr(hLD.

« wiiSHHG RG WYOD STHDWSHS
wrefluied Lwifler FTHDUPSBSH®S
CFrndlgas Gouassr(hLb.

o Lwifled e, Hifsv  wpsdwen
Q&TLIQUI(BHSBTH HDH HIDL &L
Gouevsr(hLb.

o AP TDOLDUW TDDHFn L TH).

o  Gamauullebeurioe) aurseridamds CalsLons
pLIg Fler, Hetger 96G7s g liLemg
FN75% Gauesst(hLb.

o QUMGTATE FTMUI) UTHGTISHMB
GousLons H(LILS: Fa L TF).

o Lwi Qurmssiiul (Berer flito GrImseLb,
& Lo [ & v ud gy LD D GTGMET 66

uig&I500&m6Ter Geuessr(hLb.

& 517 Luifled erHuU@BLD LIRSS EBLD, [Hle)T S8 QSIILILD (LMD & EBLD

LR &I &6 &fl &b Wemm

LWIT 66 UpLons GaliieuemL ge.

6fi6h SiemaVedTEIDEDTL. Fiflo\Fiw Geuetor(HLD

Lwifleor emowiliLigd GaiieremnL 60

Lwifledr SMHM(R5HSH6mSH CHEMEUILITEIT SiaT6)
swimfliuremy sem Lflib&ienTsGsmu Lrmorfless
Beuevtor(HLD

LwirfledT SMOM(RSHSHID Si95HELq &DMSH6D

19 19l6b 2 _eiTem eumebeme Fflegiiw Geuetor(Hid

Lwifleb Qleuiq i (21) Emed erHUBSHe0

ufiibglemT&HSLILLL Liehemned ermm Geuevor(BLD

LwiT elemreund GaiieuemnL 6D

Si5l&GeusLD 61F60TM)| 6LMSHE0T HemL ML HENIT S8
SHILOME0T LUlemT LeOTLI(BSE Geuetor(Bid efied
SIemELETELDE0TL. Fifle\Fiiul Geuetor(hHLD.
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& 5.18 gyt (Tube)

2 ewm Gunetrp UTssE DG gyl (Tube) erebrmy

y

mm@g,@éb :
18886h om6hr LeiTeLl eTGTLIGUT HTHDHEDL SSHLLULL LUWTHDTS .
Sl L

i sev1(hLiNg Saimir. 1840 wpsed 1921 euany aumLpbs Qe 6p(ih HTOBML LO(BSHIGUT
QT .

John Boyd Dunlop (1640 - 1921)

A Veterinary Surgeon who invented Pneumatic Tyres

= (> DUNLOFP

------------------------------------------------------------------------------

3. unasdISHletT T W HThIGEDS).
4. FImVSGLD, UTEMTSS DG BewL uieh
LW@HSGHT sT1Hewn CFLOSHS 2 FHeyLb THu@ A Feaseer  Hmisd

16T EMS).

Quuiy. @g @uinensuwinet (21) OFuimesuimes

Quiiugmed AG. QULIDSGET STH®D @

2 1'00FaYI$5aLD, CeuaflGunDDa LD g U4LT QUTeH&)
2 gayflng. @& h wplIGUTSEG uTevay

&% 520 uehel (Puncture)

QULIND Fo FeLoWTes O)LIm(HL H6iT

(One way valve) @h. 2sraus @& @) gl anuL (B STHYI $Fe) eTDUL LT

STH®D G LNIDSGHET 01 FLev AILDSHSEDS.

S LIGHF[T 6165 M) Fa MIHCMTLD.

21160 GeuaflGum enodliLdeanev.

& 5.21 uehsd &flOFlgHe

& 519 191 LWIEOT&6IT 191960 gPHUHLD HIDGTHET, AV
(Uses of the Tubes) Oaul’ (hd STWID AEWQUDMIGT 2 GETL TEGLD
1.  gflwnest 2emey siHeon CFLiEg ®alsEng. sflevarajsamen &ifl GFdiujib Lp@DHS LEHST

2. QFT@EHFIeT LLICTS®S 2 GVTL THGHEMS).

Fifl OFU1%56Y 6T6dTMY GlLiwi.
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eLpadT) (LpeMEaTIeh &Fif] O FunLILIL(HSIMS).
A
1. Qatutiu®ss oL (BHse (Hot Patch
Method)
2. @efljalld@d wpapuiled L' (s (Cold
Patch Method)
3. auebsmanlhl wpewp (Vulcanising Method)

5.211 eauLlLBSE) QLBSH6

(Hot Patch Method)

BFOFwed LhdME G 6U6LHW e S bl
QuinFyio Camauli(®EnS. P

QupLbumed Guiflu FeerulevTes
UGhFIT, 1q ULt Qeuiq iy tommiib Loayd; LEGEST(HLD
QuIhS SIS AHweaunmlesr Curg, @bhs
wp@n LGTL(HSSIEDSI.

19Uyt LighFmest @ sews e1iorf] [Emery]
(=4) <@gip [File] Qsnaw(h Csuigs
OeFmrCFmIlILTSG:S eSS0 TriLT LeFeiLl
SLaf 2y dadg 6T LGHFT HiarT
2AMIDCHDLI 61VIq S&T | 1qU)L1 HievsTanL OlauL’ g
T (WSS 1qu19651 GLoed L' 1g QUCLEHMEHFh
QuipdysHer Cams (Bed) 1ba maidg
SHermioi CQFdisg Csmerer Geues(HLb.
2A(HSS515 LSO @uibETSENE, Lo6tT
QaerianLd CFT(HI% Falill s 46T OlFuiws
Gouadwr(hid. @UCumps BwbdrsHevieren
QL 1g bl 6TeUOILDGHTL QIO L hg 16T
HTTGILOTS 1q UL 1N6HT LiGhFTTes @) Lb QleuLiiLb
LODMILD A(UPSSSSNG 2L UBSSIUL (B &l
O EnS).

5.21.2 @eflf wenmuieb QLBH6L

(Cold Patch Method)

1QupL11960 HI®ST THUL L LIE@HFTTET
Q1 sHb e1Loifl afL” (1) SAnSB C\HTHT(H
Calidsl, L (HLD LUaFemw 2Ag6T GLoch HL il
fla Cryb 2 vT®aISFH  FH @ 6T ud e
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<terlnCanu FPlw griug sieaer Gleu’ g
2L SHeb LIguaIdF FDMI HTUIHSLNGHT
A(LpSSS BT eLpeuLDTHEBe Bad1S L LLILIHEIDS).
SDOuTLpg CHmawner agaibHnGsnu
WLIGHTIY 6 61VIG &EBTHGT LIV 166 H6r 6D
SlenLddlstrpewt. GlLihLoLIme I APl Sereilevrest

SIDETWGTET LehF T Ceuamevser @bLpammuileh

Fifl Qi EesTmeyt.

UL 5.21.3 eusvadementdl QuibSlmip

qunfed Al geverwns mbHTe0
Gopa Pl m panseieh aGseID &b
wpamuiled FHCFUIG CBTETATETLD. 26T T6Y
Qg u9ed Quiflw Oeul (KbHMWLD, 6uTeLey
19w 190wk CeuarflGu eu(mBeb Gurretrp GlLifiu
GDDHET TDLL L T6) UeIHTFAI (Lpeomuileh
FROFNIILHEDSS. 191960 LLpSEL % LigS)
LOMMILD SAHEHT L0 6L L L1l Geuesstiq i LIy
GuL' & S QTSI 11D AHSNHTGT GDLIGY
eLpeuLd Caplid g O\ FmICFTILILTSS Goueser(hLb.
Wetrerry Cauihs @)L hisariled evehdbemes i
umFow i HPlar Cryd sTHMPled 2 6uy
s 19n@ @uLiug svg dser LI(LPS L [h%
QLGS daudg QL Ig 2Apds Cauass(hLb.
196t7681T QUL dHEeTShI GLodlesfleh GLim(hddh) L L
OFuiu Geouasst(BLb. aucvEmeTdhi GoFenes
Q5% @)evsng G L eflerd@; 1l 471019510
aveny O i(hds Ceuetst(hLb. 196576811 GLoFlenest
sl (h guliewu QeuafllGuw o1(h&%
Gouaser(hid. Li_1p 5.21.360 @5 S 111" (HeiTeng).
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& 5.22 1y Uleb gHUBLD L(QSISHEHLD,

sl BS@SD
ST 600TLD &fl &b Wwemm
19y Cudled 19y Lidled rCaoenid
sneaGeu MM | glemenaset pLifedr
&6y armUBSH6D SiGHeme0T FflE\FI
Beuetor(BLD.
1911 EUTEDEMEY
gflegin Geuetor(HLd.
19U (1 Sl SHlq LSS 191y L1&6m6r
LEhsT UGBS0 | omhm Geuedor(HLD.
Qi1 eflemTeuns | LwihéHEL
GallieuemLG6D 19y Lin @ GemL Gl
WerrmLs (Flab) emeuss
Beuetor(BLD.
QYL QU 6SH60 | LfihgiemIéaLiuL L
LIEH6meN eDMIHED
Beuetor(BLD.

& 5.23 Lwi egn_GLgeor

QUTEGTSHIGD 2 GG [BT6HT FIHHIThIBEHLD
F11% CHUIaIFH®eV. AITHNISHG) FIid) HI_SHILD
LpdMUI) 96T FFSVIGT T LGS &F (1 kI HET
dwgaled GCHulauedL HeTmeT. oG
etred Heyieren 19651 FoHHImISET fledgaileh
CaHUIUML FGTDES. e 19657 F&HILD, @i
19687 FIHTHMS L B)(1h LOL b1 CHUL 16U EN).
eTaiGau Lwiflest Gauieamey Fioesr G Fuiw
swirifliunery Sumfle OFdigerer Lg Gulnd L
HCeur LB fleb LwiHeT, FLpnd) Lpemuileh
wrnoliuhETMeT. ST LHMID UTHSHs
aungarhisetle 8000 &). L5.4 (HALPEdD FLODHSF]
wpamulled Lwirflest Blenev LomHDLIL(HEIMS).

STl UV LNGTFSHTLD @G (LpGST
FEHTSEDS LOTODILBEDS. BIBI (LpGST FSHETLD
QUGS (LPGST FSHHTSSIN@, LOTDMLILI(HEDS]. QUGS
(LpadT FSHTLD Lommm) FSH&ILoTS% (Spare Wheel)
®USSLILUBEDS. LOHD FESTLD a6V L6
FS$50155D& w1HoiuBhEns. sH@ Lwiy
T GL&F6iT 6T6TIY AMLPSHSLIL(HEIDS). UL LD
5.23 @b @)as HTL L L1 (HeTeT).
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Wwedr mmsu Bwsasd

\ ‘f|

ufibgleoréaiulL spHd WD

l i l l @mumml

L a_mel &l djah
L

F L |

ghmibesnereriulL spHé (Wwenn

Sedr enbsu Buwsasd

ULD 523 Lwif &endl (wemm

& 5.24 &§&5hIS6T FOHemnevL
uGs&IFHeL (Wheel Balancing)

ULD 524 &5&[D soHlemeoliLi(hSHIHe0

FHEBTBIS®EN FIPUIL LT AF
QRpmisIes Lpemuiled & LpeTm 6% merGL
B(wdas Gouahr(hLd. AIQUTD FLPeVeieDEeV
6T6oTI6Y F&&IT ALDLO)GHT 6TewL_awut FLOGHT G)Fu'Iu LD
LPDDGS Foa FLoblaeulit(hsgised (Wheel
Balancing) eretray Guwig. LebGaupy eTent Herfleh
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sl 2 Cevnssd saialsmer (Lead) nsigd) o aursar 2 meb (Wobble) genssti(hEns).
Mib1Bledr eTewL FLoch QFuiwitiL(BE DS, LL LD .
5.23 @b @& &L L il (HeTeng). cuema&e (Type)

o KDL BHdew FioBlaevliu(h e He

Luwiebrese (Uses) (Static Balancing)
o Lwi GHUINDTRTS®SBI: HDDGEDS. o Quiigd BHlwev Fiobl®eliu(hdmHse0
o stuewdlh QFiieug) 6TeMgy. (Dynamic Balancing)

Lomevoreuy Q\FwevLIm® (Student Activity)

1. LDMEDUTEUT SH6WeN 6U6DSHEM6E0TEIMRI LITOflLoemenTs @ Q1860TM) Lieh&T &fl QIFIILLD (LPemMEmLL
Mg ANHems FTLNSESE OFLIGED.

2.  LDM6TUTEUIT SH6M6IT LIGUTfILoemeTSH&E Q1F60Tm) LT &Lphél (wemmemi Sinflhg Cam B
6UEMTLILLD 6UDOTHE HML L& QFILISH60.

Hewend aFTM&6T (Glossary Terms)

Wheel FHSIILD

Hot Patch eeulLlLGSS L (BSHeL
Cold Patch GefiTeneuss L (BHED
Vulcanizing 6U6LSHEM 60T

Wheel Balancing FHSTRISHEEN FLOHlemeVLILBSHSHISHD
Spoked Wheel &Ll FHSBILD

Tyre Ply Lwifledr 210G

Cast Wheel 9 _(hH&F FSHSHILD

Disc Wheel S (HF FSHBOLD

Dynamic Balancing Buiss Hlemey FLETLIHSSISHED
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9. Lwi ewer CrLiqrhl 6T60TLIS)
9l) FHBI 66
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8) i sere
/) Lwifleor 2 mifls HeoTemio

10. Lwifleor @b eNlerflibiepid SapLiug)
a) §C
o) &MTG&H6
8) Yemer GrLigrhl
F) 196

cpeoTm) LFLIGILIEor eleoTTS &6l
11. s&eT8S5l60r Gouemen Wimg|?
12. Lwifleor Geuemev eredTenT?

13. 1t ugmorfliy &redoriq 6meoTs
EnMI&

14. sMI@&H6 6T6dTMIT6L 6TE0TE0T?
15. Lwifleb SMOHDIRSSID &emmeUTs
B mLleor erevTenT [HlEH(QLD?

@& FLIOLeTor 6X60TTESH6IT
16. 196108 660 LILLD 6uemIHE)
UMSHHemS S

17. rwy GCalleusmameot gl
ST600THISEWET G M)I5.

18. LwiT &Lpmé (pemmemIL &nM)i&?

UuS& LoHLIeevor eXleTmES6T

19. LEhsd &Ifl OFILILD (EDMESEIT WIMEmEU?
aCsenib eevtmlement eXleurfl.
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SHEML SI6MLOLIL]
(Brake System)

-
IFY QI

6.0 am(WwaLb 6.81 semL 2_(Hemear (Brake Drum)
6.1 FemL Siemioliiledr GeuemevdeiT 6.8.2 emL& HLemL &6 (Brake
6.2 HemL Siemliied EHEHes Geuevorigul Shoes)

SHEOTELOGH6IT 6.8.3 semLL L emL &6 (Brake
6.3 HemL U6 EUEDSHSHEIT linings)

6.31 @uihdlr HemL 6.9 semL HapeaLun(y (Brake Adjustment)
6.4 DML HewL Ul6dT EUEMSHSET 6.91 dAnw Hmssiun@® (Minor

6.4.1 dloeu HemL SiemLoLi] Adjustment)

6.4.2 MO HeML 6.9.2 (W&HW FHmasiun® (Major

6.4.3 iGeun HemL Adjustment)

6.4.4 6Te0T260T 6TSHEMMENL. HEmL 6.10 semLLHullett uisHsHmHn Siemnge)
6.5 &L euemd HemL (Disc Type Brake) (Brake Pedal Free Play)
6.6 al(pelsgl Nig&E&D HemL SiemLoLiL] 6.11 semL & Flmeor (Brake Efficiency)

(Anti Lock Brake System) 6.12 FimissIo M (Stopping Distance)
6.7 em& gemwL (Hand Brake) 6.13 semL Gangement (Brake Testing)
6.8 semL SiemLILl6IT EILITE)6EUT6DT 6.13.1 Ll eun& Gangemeot

LIM &kl &6iT 6.14 L&l B&&s6L (Trouble Shooting)

6 - semLlemioll] (Brake System) o4 'I
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&nmed Crmésd (Learning Objectives) um]:>—@

1. oL iemwLifledt GHemeusaT LMHMID EUEHSHSHemET JAMIHE 618 M6 EHSH6D

2. pemL MWL QENEIEUTIH EUEMSHUNEID 2 _6TET LTSS eNaTW|D Sieunsleor
Buss5emFW D IBHE &T6TEHSH60

5.0

SmedlLir

& 6.0 aiml(wsalbd

AugFHeoevm LWERTLD <46 LD W
Gouesst(h6)oesfleh &1 (LML (LG QUITHETSHMS
Quwss GCareer (Hhib. o6& esmed
ST (HLg GBI L @IS THISET AH®ETSHGILD
weflgarmed &L HUIUBSHE: 19U HeTaleD
Q(rd55 Couctr(hLD. ATLOLSTE HTewHw i)
uTSeIhIG®eT QLINBHOCUTH $DFTVSHH
LIWGTUTLIQ 6D D GITGT GUTHGUAISHET AHMGISS/LD
2AFs Caus aunserhisGer AEGLD. @ainmns
S (HUIL(HS&10uSMSHTHL LIGSTLI(HLD S (HUILITL (h
wpepsafled (Control System) genr ewioliyy
(Brake System) t8laayLd @ettmlenLowInST@LD.
TSN QL (HUT $eSGHLD, TS S5H6H
LILIGSSTLD Qafi/u@lﬁ&@a%@m, ung&nﬁ?&@a’s@ﬁo
Thsalls QL wmnib BT & e
Boweards Crrdded anseardo®sp
UMSISTLUTS HmIdHiaIsn@GL w6 (kLD

6 - semLlemioll] (Brake System)
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97 & eot S 6dl 6voT LT

SHemLLOFH

2Amlidn@ seL ety (Brake System)
TG GlLiwi.

& 6.1 HemL SlemoLiileT CeuemevaelT
(Functions of Brake system)

1. aunsarsdler Caissmsd GHana s Tes
AaTADGT GDDSHS OHTTETL
LwGTL(H SIS

2. gnoowiet Hdwd&d SGhHHaTMH
F1e 6 ger Geurm, S G
GO L 1TSS DS TS
BDI$SIouSDSL LWETL(HSIDS).

3. aeUuT®Suiled, UuTevsHled SLOGHTHE)
@mrki@Ld GUTSHILD, QUGETAITES LITEdSHUT6D
OlFeveIb CuTgLb eueteriquiett Ceus s
& (HrIL(BSS 2 HaySnS).

4. ansardms GCsmauliul L QL gded
BIBSILONS HDISSHIUSDSLD 2 F6|SDS.
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& 6.2 3emL3AmWLINDHESDmHE
& (86)600T1q. LLIGH 60T EWLO SH6IT
(Requirements of Brake)

l. Qusgasn@ Tafl &M% a LD,
FEHSQUTUIHSSTHAYLD, [BLDLISHD ST LD
2 DL WSHTERYLD B)(1hd:db Gouessr(hLD.

2. goLibdemw (Brake Pedal) if)fgsey et
allemralled euraerid Blesmieil Gauesr(hLb.

3. sawrlulewr (Brake Lining),
sl dasl el (Brake Shoe) <fwemeu
allewgailed CHULITSH &HewTLd CEHT68IL (hdhFH6D
Gouessr(h'Lb.

4. o1 enquns QFwed(pb Hetranto (Over
Sensitiveness) @\(pd5S: L M5

5. B19dgl 2 ®psSGLD HM6T, GH®DauTes
ugmofliiy AHwemer mss Calesr(hLb.

6. gL <Adwl0et Qudsid O
ALl seflet @uidkasFng L w,ni
THUBSSTHUTN B)(hdH Caucter(hLD.

7. BQudsE FSBLD B (HI:BHTn L TH

& 6.3 HewL ulleir aUEmBHH6IT
(Types of Brake)

l. emLemW @UISSLD (WewmemW! QILMIHSHE

1. FASM765T $EL HH6VEVH]
srevTed Quis@d L (Normal Brake
(or) Foot Brake)

2. ®aBWTeH QUIGGHLD ML AcOVG Hlaev
HMISSHILD HwL
(Hand Brake or Parking Brake)

Il. HemLLIu’emL (Brake Shoe) @wirki@Lo
(PeODEMWILI OLINHSE
<) 2 pever auanad gL (Drum Type Brake)
1. o arudaons aliflhg @uki@ aums
gL (Internally Expanding Type
Brake)
2. Oeveflliugsions & mhid @uiki@Ld
awams sl (Externally Contracting
Type Brake)

6 - semLlemioll] (Brake System)
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<) sTOLUT aems (1) s (H aUms FOL

(Caliper Type or Disc Type)

lll. HemLemw SuwibsL uwieotu(BLD
SHMHMEMEVLI OILINIHSHE)
Quindly e (Mechanical Brake)
$rau sevr (Hydraulic Brake)
smhml e (Air Brake)
Qeumml sewr (Vaccum Brake)
esrFng semi (Electric Brake)

AR S

6.3.1. Swihdr semL (Mechanical Brake)

BHed Qressr(h AUMDBHET 2 GIT 67 68T
2A®ULIGST GUIHLOTD.

1. oarudasions alliflhg @uiki@Ld L
2. OQeueliLgsLonss & (B @ik SeL

2 emussons eXlifiibhg SwirkiGLo SHemL
(Internally Expanding Brake)

Qhs AdLoLII6) F®L 2 (HD6Tudes
2 1 1 MSH) ADLOBSIGTOT FML L L uilest
SLppevertaerr ‘Ahisiifer (Anchor Pin) epeuid
s®L HMhidld &' (HLetr (Brake Carrier Plate)
QTS SLILIL 19 (hHSLD. BB ABTTLOTS
DaUSS] HDLGBL ML H6T [BAH(HLDLILG O GITGIT 6.
FL 5L L6 GLOGY (LpenesTah@Mhdhdh Blent_uileh
“ganLGa1b” (Brake Cam) ety SHewLob/GITNS).

s 15d) (Brake Pedal) eunsen
L (WG cuevdy HTaYIdh@ HH(Bhbleh 2 GiTend).
DS ALPSSILD CLITH SAHGy)LGHT QanewriiL)
Ol TeBTL LD eLPGVLD [BT6STS, HThIEN, oL (hFarflepiLd
o 6irer ‘FanL Gl baair §pGiT FLOWIGEI el flevemL g
FdL 2 (hamaruileh 2 gruienes TMLbSH HeoL
1919 55F QFUIEDGI. ASTAUSHI F B[] hIH6T
Fipevaianss HbhSsl HnISSIENS).

SDL OIS FTT HA(LPSSHIUDS
il LayLetr < s Gsip’ (Brake Cam) wanipws
Howd@ auhIns. LIS S ML FHET
(Brake Shoes) suifldifletr @)pailensiwimed
UL HVSHG QUbdH SL 2 (HDTMIWLI
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HEOL 2_(HEmET

SemLLULemL

HWLSHL_6WL

Bmaapy

HWLSHL_ WL

KQ7ELS

uLLD 6.3.1.1 2 semussons efiflibe ki@ semL (Internally Expanding Brake)

(Brake Drum) Qa&rrLmwed Hp@ibd.
TarCaugmL 2 H®aTCuT(hH &) ewths
FSHTRISET WICHT(H 2 gruieysleT)) eilenTeurs
& LOQILD.

eeuerfllILGSLNS &i([Hhld SWIkiGLD HemL
(Externally Contracting Type Brake)

Bhs aIwE ML AMLOLIL HTFTHETGH
s swLwrms (Hand Brake)
vweTu(RSSLILBEDE. FdL 2 (HhaaerTudler
FOmit ugtnded s il erujcir (Brake
Lining) @mewnhs s 45 (h (Brake Band)
Qerm QuTmSHLuL HeTeng. @bsHmL &
s Lnerg (Brake Band) ewwrg (Lever)
opmitd FewewrtiLy (Linkage) epevLons ewssuwimed
QuidsLILBHUSTED FLPGST DI C)HTEWTIq (@ LD
SML 2 (KT HISHLILBEDS.

M5 SHLDOW QUG HDEA®W
Bpsgit! 195G CUTEH SML FHbL LTI
(Brake Band) @wpgedleh gL 2 (panerenws

6 - semLlemioll] (Brake System)
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(Brake Drum) o pdwns <apsi
919 GETDG. TATCou HML 2 (1w arTuies
Quiss1d s®LLILGEDG. TRTCa QUTHETLD
Bmsstiu®EHnH. Q@D HibYedw
N(HeNS B L 6T, L 2 (HMGTUIGHT LELHIGHT 6T
SOLUUL@LU6T 2 midld 6L W
Qudng. TarGes F®L 2 (haderuLb
2AHCe11(h QWb FEHIUPLD cTaleNBdh
LD Bes1] aflenTaUTS FiLpev HTLOING:ED).

& 6.4 HMHMEL HEWL UNETT 6D EHE6IT
(Type of Power Brake)
QuibSHy L ADOIND 6UTH6T
QL Berg, savLfldomw (Brake Pedal)
BEHEG Cung Quibdyg ewmuwptb
(Mechanical Advantage) @eewrhs
FSHBIHISDET HMISHHIMUSDSHS CFeneu ey
soL Bnmoevd; (Braking Force) Qar(hd e
Bniss 2 FeleTng). aursarddler GeausepLd,
TL LD AFSBLOMGLD Cung @uibSHT HL
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BusEb Qenevoriiy

SN ——

SHemLLILIL6mL

K,

| 2 _(pemer

SHMLSHL. ML -“"'.‘H#

SemLLILL 6L —

UL 6.3.1.2 eeuefllusswns s@Hiiéd @wirki@o euend (Externally contracting type brake)

SADLOLIL eLpeuLld CUTSHILOTGT HAGTR HL
nmee (Braking Force) Qan(hss
wyademe. eTerGou ol der
FSHBIHISDET HMISHHIMUSDSHS CFeneul ey
8% Hdlgenailevies gL pmevevd (Braking
Force) Qar(huusng 196666 eumn)eir
TJCaH@ID B MM 6V H 6O 6T LI TS5
LwGTU(HSSHIFGSTCDTID. @h% AHMD HL
9esteu(meunm eueSLiL(hSSLIL(BEDS. e
1) $lyeu e (Hydraulic Brake)

2) amomi L (Air Brake)

3) Qaumml sewr (Vacuum Brake)

4) 10etrgny sewr (Electric Brake)

5) &7Geur samL (Servo Brake)

6.4.1 ey HemL Semioli (Hydraulic Brake
System)

Fay @I AMLOLIL] LITeivEed elldluflesr
(Pascal’s Law) <@g tiuenr ufled @uimbigEng,.

6 - semLlemioll] (Brake System)
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LO)FQYLD GTANGLOWITGT HGDLOLIL], HF)BLOTGH
sl SHmer (Braking Force) o v wagns
Qg1 eriudpg. Cogyib Gr Fowdshed
GTGUGVT F& &I MG EHLD O)LOGT D LOW TS LD,
RCr Fonsab soL HHmed (Braking
Force) udlihgeflgsiiuBeismed G npLbLmevmes
HTTHATGVILD (1 Flov BN BFHHIT uITHENTRISETGVILD
Hrea SdL AdWOY AFHESWDOTH
uweTU(h S SLIL(HH DS

é:él.-..{.;IGtDLDI.Jqu, eFwebL(BLD ellg(pLD
FlraugmL ALoLIL 1716t Fledlevere i

(Master Cylinder), #é&7 fefleteor ;i (Wheel

Cylinder) «dlw @uaw(p wpddHwiomer

LITHAIGHGCT O GITGIT 6.

g mes HeSeTL [ 6165TH ALDLIL
19674 Slneudems CFLAGS alddid O\ETTENS).
ASWIL T (h LUald sl (Brake
Pedal) wpiudsid @pmii QeewiliLdser
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HleSevorL

oLk SepL

L)
wered mnngmé

shuser  HeSlevurLiy

(O

191607 & & &[T Tl & 6T

9

YWrngeor ledlevorLi
ong I sepL 108

O

@

5

@

SL(BeUnS SHemL

2_(HeWETEUEmSH FHeWL

ULLD 6.4.1 Fleu HemL SiemLoLlL]

eLPGULD [BiT6tT& SMhiflSsL 1geitd (Back Plate)
o eirer 457 Fledleveriaemio (Wheel Cylinder)
FestlS Bl G @amestdaliLl (HeTeTes . i
Few (Brake Pedal) wvupsgiib Gumgy
ggmer Hedesorr fled 2 6rer Hgaud ks
AUWPSSSHSHIL 6T BTG G & Lp Tl efley b
OeuarfGwip] &5 FeOGVSTL FH@HSGH6T BIDLOBSI
Aunmled 2 6rar 96V TS®eT e u)L 6o
OeuaflliudEHTHd 6T @hSDSI. ALICLTS
2AbG 16V GTH@BL 6T DaventdaliuL’ (HeTer
soLGsLdLs@R0 (Brake Shoe)
Oevafltiudasons alflbs FnHHldh 6)&TeTGL
B)hIF@LD HGL 2 (heverTenis @mIbEL (N LILIETCH
FSHBIBISGT FDHMTLOGY [(HlMISSLILI(HEIGTMGT.
sl WFowmw (Brake Pedal)
2ApSHI®S Bnisd I Lmed Hreudesr
LBBTEN 2A(LpSBLD GiLpdF &) AL ). 197Hmew
Fledlevorfleb 2 6irer HlpLbyd g mer (Return
Spring) snpewwms 19svL e

6 - semLlemioll] (Brake System)
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967 CerrT &5 S HT1CT BSTHSHI HETLMLPILI
hoewdHd FHwmbaal® . &) sermed
GLoTiISafled 2 6Tem AUPSHLD LPpLP&USILD
biigal) (hLb.

TGy F&H&y FHedetri fleb 2 6rer
LT H@HLD 2 T CHTHE BEBMHLD. ASHGHT
Sewareurs L ds L s6r (Brake Shoe)
S wioLyd g mafler QupallewFwimed H&Ibe
gL 2 (raerawil (Brake Drum) 9ig ufed
Qphs A HIBHLD. DETTD FdbbThiS6T
S W61 B&ST @ FrLpeVILD.

Qeliautm 57 Hedessjaerfley (Wheel
Cylinder) o 6irer (fsivLeirHe6lr Hemerd;siLd
2 GTGETdHS) BaHhLd Cung sl FHlyeud(Brake
Fluid) fessr(hid Dgsmes Hedevsri (@6l
ubg CFIEIDS).

Floeu HemL SlemLoLiLfley 2_erer

IHl6emM&EBLD (&6MMSHGHLD

i) Blemmaerr:

1. sawg (Lever), @mewriy (Linkage)
2AFwemey @ebevrs eTarflus SiemLoLiL

2. gL oflews (Braking Force)#iowons
QEEVEEIN G L

3. @b5 AWl 2 6TeT LITEHHISHET
FrerTHCar 2wl Liu(hFesTmey.

4. goparter QLimsCu HHH T
OF IS DS

5. saflswner sdLsHpeir (Braking
Efficiency) £ (hSlmay

6. BITIEH FESIHISAMY LD SDLNDF
(Braking Force) Gy swwsded
CFIdsLILBHENS).

7. LB HTTed AUPSSHILD GH®DHS
2lenaflevrest ellenFenit 1NyHmen Hedlessr i
6TGHTLIZ LIGV LDL MG 2 WSl H(hausbmed
2wH)s0n%5 Quindgeorurd (Mechanical
Advantage) Sl sEDG.

Al gsafled & hbS

CFeaid @Lpruisefler il SmS

8. F&H&

wrny A®wiiugsmTed Csaaliiu(h b
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FEEIHIGNe ol B  HL uler
Fmeer ormiulL Aereied anuhsS

QEDET

i) Hreu HemL SiemLoLidled 2_eiter
&6EDMEHEIT

1. e gL A®onied Hraid HHay
TDULLTE) SOL AMLOLIL LPLPGUSILD
OFwiebuL ).

2. $gauy oL AL  FTDHM
BIDLPHST ST FD6t Olou@auTss
G®DhESIN(B1LD.

3. sHspfAITLTsNS (BHhH FS®L
Sgeurd(Brake Fluid) sfey @b eumdiciy
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Cn@D i Lanper 19756
Hellevwr 7 (Master Cylinder) 447 HeSevore i
(Wheel Cylinder) fwearpemrs upm
Nifleurnsd HmessGuUTLD

(1) Uipsneot FleSleUoTL (HLD SiH6DT 6UETSHHEIHLD
(Master Cylinder and its Type)

Frar oL HeLoliest @siid GureTmg)
NgHTes FeSeTL 7 AGHLD. SL )Haw
(Brake Pedal) smevmed <1pgFluwayr ebr
Gosres Hedewr;r (Master Cylinder)
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fellevrL fs@pdHdS (Wheel Cylinder)
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9A) FASIIeT s Ngsmen  Fedessrr [j
(Simple Master Cylinder)
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(Tandem Master Cylinder)

B) ®@wwaTel aims NTHTET SO i
(Center Valve Type Master Cylinder)
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CGoah gL aflerd@ svail s (Brake
Light Switch) Quwé@g ewiiyib
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Port) Hw Quesa(h UTeSSHET 2 6GTeT6.
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GLomisefer eplums 2 61 auLhls
siaungsams (Inlet Port) oiewi ha ibigerer
Qe eirsemar Geual! Gprdhdldserpdngy.
B geed LS s %er (Brake Shoes)
Qe (hib Sl Fmaflesr (Return Spring)
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ST FT6U ALPSHLOTIS L& HL L UI6H
QuibHrefluicd pasieuns wmHmiiBHEns.

SI6mLOLIL]

FedessrLifledt 2 TGS FHe0 Pyevor(h
L6TVL GOTSHET LIGHeUTL Q6D BHIHLD cUaHUI6D
SAdLohEIGTeTeT. Gaunmled B(halleh S Fiyau
2 61 auLfldgeurgid (Inlet Port) iewLopgieirendgy.
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FeSlarL fleht A& A G e
(Compression Chamber) G#ebdngy.
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System in Hydraulic Brake)
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700°C euedg 2A&waausne) Qerewmis HeTerl HL < e Lol Ledr

unsmisefed Cauionerid $(HG@GLD Fod), Qauliud BHG@SLD Fod) LoHmILd SHBeTew BmidgiLD

SImett AHwemer CasamailiuhHermer. Lbgsw LweuT(hsafled fmy srisefsy 400°C LpsHed

600°C eueng GeuLiLILD @ BT THMG). Lwesis6T S Lopmitd Quiflw ubSw STFEefed Qeulid -

800° C wpseb 900° C auenyg AHFBLoTaUHTe) L AMLOLILNGT 1g61Vd FQULIL] HADVS| AT GhSF

Blmons oyl @aflnidng.
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(LS55 FeT SHeneail’l OLTNISHCH SHenLoEIng).
o1 Gey 24FBL0m%5 L aflewFawil (Braking
Force) Gup Geuar(hGloasfleh gL (Havrir HewL

Quigsiiu(pivgamr (Air Brake) <iflsinns
uweTU(h SSLIL(HS DS

FASTIGOT STHMISHLUNGT SHLOLIL

BEGesT GLocd GBI TG AHS A 1pSSLD
QOFess Cauadwmguerers . &) erTe
L (H(hI:GS SNl DU ENS. Dsmerd;
FNT G5 A Siene) oL afleanFemwd (Braking
Force) gomhs <are) dnesr 0Fes L
OUMIISDETS STHDLPSSLD, CluDMILSFeTanLD,
OestFTILD GUTGTDEUHMIGT eLpeuLd @wirki@Ld

UL Lp 6.4.2 @6b &L L LUl (HeTendy). 6T6Teg)esr
epevtd @uissliuB sTHDLpdFuiled (Air
Compressor) @Qumbs HdLSGLD
ALPpSSSHTHBIGHT eLPGVLD SEL SIS 5L 1q 6D
(Brake Carrier Plate) 2 6irer S’ Gsib (Brake
Cam) QuésliuBIng. @sarmed $®L &

s %61 (Brake Shoes) alflouent hay
S®LEET LWGTL(HSSHLILI(HSGTHET. H6uDmi6iT

STHMISD®L UG Quidsdmsd QUiuEHuled
HTBTGUMLD.

FEHSBIHISDET FDHDTLO) H(hHEEMS.

auesTIq UGS RAUCGUT(H F&HBTSHDSLD
A p L 2Aemp (Brake Chamber)
FOMILYDGSTH®D 2 Plehd) Hbhs

s o AL SLILL G (HSSGLD. AU GLOTUISGHT
2AS5$SSDG 2 1 LBHSSLILL (B 24SGT eLpevLd

epevLd GFLAG @D GBmLiquL et (Reservoir)

sMHDWRSH
sMHn — > &MHOI snhm C&lA&EELD . .
bo AU BL LG s ——> D FN56hISEh&HES
@ Q@ UESSH DL euneiey @
SHemL SHeWL HEwL
iemMm aumeLe) Siemm
SHEOL SHemL
SiemM Siemm

LLID 6.4.2 (21) SMDHM)] HemL

1 T
9Gré eumevey

D

I & 6T 60TIT

smhn Caé&H

(weTuss NGTS Yetué s 196GTsS

sMHnRs
LLLD 6.4.2 () SMDHN SHewL

wos

6 - semLlemioll] (Brake System)

‘ ‘ BAE_Chapter_06.indd 108 @ 12/9/2019 1:26:31 PM ‘ ‘



QaessissliL(hSlermer. s 1Faww (Brake
Pedal) <@iupsgib Gungy e eumebey (Brake
Valve) Qudéstiu®Hng. a6 epevid
C#FLilg@Lb Qs iguiieh (Reservervoir Tank)
Qs sdL AdnH@ (Brake Chamber)
AWS5%5 s1Dm OFSHSUIUBEDI .
saL2Aammuiey (Brake Chamber), enwimtigid
ST, AHCen(h QaewibgeTen Haia)
SmsHeow (Slack Adjuster) Quid@Hna).
sarjeybmsHuier (Slack Adjuster) Grosd
e Gauelliugsons HLpssliL(hib Gumgy)
Sppawer ‘S’ GsHib getan H(pLLEDI.

218U S CHLD @ 1 6T Q\TL [TLjewL W
FSDL &L L ST alliflouerwid OFui1fesTmes.
TG AHIGDL 2 (HweTuilest Quidhsdams
BISSIEDS-

semL LOFHlemw elBesH@o Cuns)

sl 10Flow (helSSHalL 6T S®L aITeeled
o ¢rer QeveflGumnmitb eumevey (Exhaust
Valve) dnsasiinBdng. @samed s
2AdnHflBhS AWSHSSHETOM CF6TD
auLPICeGwW LBe¥sT(HLD &)(HLbLd) CleuefGuwimHmiLd
U6y auLplwns GeuefGumdng. SiiGuTgy)
SML ADDUIG) 2 GTT L WITLITLD <SG
stufifiiglstr @ Lpallens wrewtonss 16TGeuTd:db)
sereriL(BEng). A1GUTG Heniey SmdHub
(Slack Adjuster) S’ GawpLd eummletr LiewLpws
Hoewdmw AdLFeTDer. &) &6 men
SDL &S DL &6 2 6Tafl(Lpdhsliul (h SmL
o paar g 196y @Bhg aevGEn).

SMHM)] HeWLUT6OT LIMGRIS6IT

smhmi angsiig (Air Cleaner)
s1HLpdd) (Air Compressor)
2e1GaurrL 1 aumeva) (Unloader Value)
s1Hm CF&Md@b GO%mi g (Air Tank)
2ALpSLd &L 1g (Pressure Gauge)

AR S o

2A(Lp55LD Al(Halls@ LD auTevay

(Relief Valve)

7. soL aimevay ( Brake Valve) &geanr )4
(Brake Pedal)

6 - semLlemioll] (Brake System)
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8. gL aflardams Puid@Ld svall’F (Brake
Light Switch)

9. L <2emp (Brake Chamber)

10. gariey S (Slack Adjuster)

sMHmWR&S! (Air Compressor)

sHL QuUiiGausDGd CsHaluw el
(PSS SHHTH®D 2 PUSHH) CFunuriweru(hLb
sl STODLPSH (Air Compressor) @Lb.
Qa CrisGanl(h Qubsaids®uF
(Reciprocating Type) #nipss. @b
o 6irer sivrer SLpCETHE D Cumgy
o araflps @b eumebey (Suction Valve)
SnGasiul B Aser uflunsd H1pHmy
FOGTL (%G BIdLPEDS NeivLer GLoeh
Crrdd) QFevaid CGumrs Geuafl Guipmib
amevey (Exhaust Valve) HmsasiinbhEng
DB QULHWITES 2ALpSSs ST1HMI GCleueflGuin]
CFLilG@p Gsriigewuw (Reservoir Tank)
SADLEMS).

Bi(RSBID HENTHSID 6UM6LEY

3160608 SLBLLBSHID 6uM6LEY

(Pressure Release Valve or Control Valve)
s1Hmn CFLiHGLD 0BT guiled CHamald
AS BT SA(1pSSHHFle) STHM CFLOSHSHL
vhams Yhsande s 0HLURGSSSDS
FISTIILOTS STODLSSLD (7.5kg /cm?)
7.5 $18)&.Q0F .15 & LOSLILLTLOGY HTHMIGHT
WSS UTTLMSSIUREDS 21(1pdSLD
2S5 sI0M6eT 2 16T @)hHalTeve) HTesrTsGar
Snba Qsnas(h sTH®Dn Gleuefl Guma
UTWLOGTL VWSS &G A LULE DI
STHDPS S 6.5 HF/F.C0F.156 auewry
GopUb CungHauneve) HretTEGar eLpiq b
OENGIEETR

GG 63Nl ( Reservoir Tank)

8a s®L S®wily QuissHnes
GaautiL(HLb STHYlenest CFLOGE auliLsnHG@L
et EmS. @& 6V1e6h SHL GG eLPGVLD

oo MM

®
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sWrfl&GsUuB DS sTHM 2 61 C)Fevey/ LD
aiplyp (Inlet) sxsssamHm (SHcbevgy)
Brliug wiisamer GeuaflGummitb euiflujib
(Drain Plug) Qsn®éstiul Herergy.
Baunamns eiTSTHDIET AUpSSS®SH FInsL
ugnwfés Qsmlguie Ged u@Huled
Qb UTgSTlY eumebeyb (Safety Valve)
OUTHSSLILL 1G (hGHLD.

FHemL aunevey ( Brake Valve)

oL WOFuer Spliymons Qbs aumevey
QUT(BSSLILL 19 (HBGLD. L (HevT L LAl
AUPSHNGYL T HLaUTeLaI6H 2 aiTar siuL 6t
SPUYDLOTS BETHH DL A DS 6T
AWPSSHHTHMIL 65T vt Ens. cTerGeu
PSS FHHTMMI BTG S FIBTh%GHSGLD
ABHID 26T DL ADDEEHSGHF
OFidsiILBEDS.

HemL Semm&e (Brake Chamber)

QIOUT(H FEHBIHIBEHSG AHEYILD 6(H
SDL ADD PG SLILL I (hSGLD. D&
6TVLCG) HBL1Q GBITCD GG/ [TLILITTCY 2468 63 (1
LWIlg epevlond Q) (H < DEErnHLD
& SLILBHESTDET. (hH ADD SDL QUT6H
N (BBSH QUL AUPS DS S TDH ML G
QmewtdaliIL(hENS!. LoOHOWIT(H DD LWTLITLD
HEBIT(B CLPGULOTS HEOL MWL @I SHLD CH(LPL GyILD
Qewrdasliu(hEDS. LWALTD 2 DIy (b
stulQiflbl eLpeuLnmaes AApSSLLL L Blewevuied
S®L AdpUiled CumhdSLLL I (hd @G LD
SoLLOFleww SAupsbsid Cumg eividlhidlesr
NDFSHG THITS AWWSSS HTHDICTS
LWIILITLD LTSS baTdd) Sl d S L HE6T
alflauenL wd CFuiFmg).

senrey Hmsd (Slack Adjuster)
HL ADDUINO (BB QU(BLD L WITLITLD HETLq6HT
(Lpigeleh @)zas1 GLOGY (LpaesT B)ewesstd: sl iLI(HH.

SLD(LPOSTGTILITENS] HDL eI @idGLD “GabLd”

6 - semLlemioll] (Brake System)
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Hae8T (h LT @ewrd LB EMSH. 16 G
AUPSSSHTDVIGHT eLpGULD L WTLITLD (LpesTGavtdhd)
B&EIhEH S G eredTL®SBS &)(HLIL6UST6D
SO GHL DL ST ailifleuenL b bbbl HL DU
OIMEAEEETR

SMHMISHEWL HeWMLOLILIN6D 266 [HEOTEMLOSH6IT
(Advantages in Air Brake System)

l. Quidyg soL wHmiId FHrial SoL
AdWL®US STLIGEYILD  AS ST
Fohlujp Hpayib OFTeTL S 16 Gou
SRTSH QUTEATHIGaN6 AHSOTS
LwehTL(RSSLILHEDS).

2. Qo@y®Lw  UTSHE®T  6Th G
Govetor (HLomermaytd  GUT(hSHeTLD.

G & e 6lv

eTaflewLowmEnSy .

T &1 G 6u A ® Lo L1

3. snpwp CFLHE@GLD CHTLliguish 2 6rer
(PSS SHSTH®NS OHTeET(H L wSHerile
STODI BTG, STHDI PEOLILITET ST
(Air Horn) Quwé@sed, sHetmentmig
gL iurmer (Wind Screen Wiper)
Qw1 @360 GLITEHTD LIw @& HhI%HEHI:GHLD
LweTL(BSS LG SIDSI.

4. sapm S®L  ADWOLO®U  LO)EH@)LD
eTeflapLOWITeS @IS (LPIgaUBTE) 6L (HewT T
SGTLILIGNL UE)6OEm6V.

5. ugnwfliyd OFevey &mDay,

6. HTHMIS FWDL AMLoLIL NeDTaITHe LD
sivelwiwnsen  OFwedu(helsmed
SR TH QUTHAIBIGND ASBLIOTSH
LwGTU(REIDS.

6.4.3 57CGeun semL (Servo Brake)

S [% QUTHBISWET [hMIbHIaISDS,
2% sAaraile gL aflews (Braking Force)
Camaili(hSns). s ldFmws AHHfldbsF
OFiougsn@ 9615 GluL el L% L (Hewrr
AHs dAemalled ApHHD COHTH S S
Gouerig g AuAWLTEDG. HeSTL FHTTLI
vweidSlest Gung 2AHs 2A1pssHib OFed%

y /4
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Wlgwroed LU (hey SarliumLEnar.
Qoowarsd sadlisds RLEMBSG
2 50|USNSH1% 6T CHGYILD (1 HDDE6V HEL
AMLOLILL 65T Bawewidg) L (Hevr CbT(HdGHLD
G®ODHS ALPSHSS®BLI L6V LoL I GlhdhS)
SDL®OW QU@L AdIODG ‘FTGaum
oL’ eT6Tm QuwF QUTFHeunTsd G®DhHS
AN ADHPDOVF OFIGS) AHE SHaTa)
el Qumpeusna@ “FiGeum QFwed”
eTaT M Gy,

b QUMD SH(LPSSHS HTDMI A6V6VH/
Qaummlg seirenio (Vacuum) xbur g (hHed
FéSowls vwetu(hsd) Quissiiu@®io Hiyal
WL ADIIDG ‘FIGaum s’ (Servo
Brake) wiebevay ‘Foari L gL’ (Energised
Brake)erewr Guwiry.

6.4.3.1 smpm) s7Geum HewL (Air Servo
Brake or Air Assisted Hydraulic
Brake)

Qihs s L ADLLN6D, DTV [}
fellerL fled 2 6rar DevL et =4S
AWSSSHDG 2LUBSHUSHDETS
2Apdasamnn (Compressed Air) gyanewmuimsL

SLBULBSSID
SMHm| eg&SLIq 1 7:31)

l |

| |

smHD S|
LY Gasd

uwetu®SSLUBEDSI. Tl Hraisar
2ADdLLIND ‘SO EUNHT 1O CF&ISSHILD
APSFSHe0 LTS Senemais 6%1(HdHTG
GungLoness). GLosyiLd 2i(LpdsdsTHnI GXFebeyiLD
uTeSUIed sFley UL L meYib, FTGaUT HmL
ADLIND SdLdW Qubs wpgHnG .
QoL w Aamioliy uLgled 6.4.3.160
STLLLUL (BT .

@bhs molieh s@L®W Puisbsd
CHanauITeT 2ALpSSHHSTH®DLI CLDIUISDGHS
seflwrs @ s1pnepsd) (Air Compressor)
whmib s ELUESHID eurebe (Control
Valve) abwenar uwesiuhEesimest Qauneams
a7 FiGeur G\&m@Lided (Servo Unit) (Dgsmes
FeOGOTL (hL 6T @eewibgl HTHMLPSBLPLD
OFwedLI(HLD cuedHuieh GewewrLiLjd @BLOTIIHET
eLPGULD B)eweruTdSLILIL (HEIT TGyl

QL (e sL LBl Si(Lpditb GLng)
FiGoun Og1@LIf6v 2 6irer feivL e Hevsr(h
e TGaviTdd) pEIEDG. AICUTH etTOlevL”
uT6vay SMSSIUL (R 2 Wi APSSSSTHMI
wrsvLj el (hd@Ger o ereor b
AWS55H DG 2 LB S8SIngI. TeCGey
SDLFTULD L)% AFGLOTET (LD Heh

SemL &7 Geur
LE) eLT

F&H&T
—> AeSleToTL 65

g eor
HleSlevorLiT

LLID 6.4.3.1 &MHM FTGeur HemL
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| T T

QeueflCuy) F&s7 HederL (hd@GHF CFetrmy
SDL DL BuidSEDS

QL (pery gL Flewiw all(halldse L air
AL OClevL” auTevay FINGHLILIL (B AT QULAILITS
ApS3551HNI CeuaflGudPDLILI(HEDS). 6Te5Gou
DL SDL &S ML HeM6T 1N1g 11960 @b
HDL 2 (HD6NT eilevd] FEHBTHIZMEN ledT6UTS
& HDGED 6V &%) 6T DG .

6.4.3.2 aeunmiL FTGeum HemL
(Vacuum Servo Brake)

uLgHled Qeupmle FrGeun gL 6pairplasr
Adwly sTlLiul Berars . @bs
A®WOILUTeTE 6T et & et 6ovr”
GLoasfIGuimebig 6b ermLI(hLb Ceum il SEesTaLOGHILI
vweTu(Rdd) s (Hsed smL afews (Braking
Force) Qumidnsi.

SMHMI eUTeveYy

/

&MHN) euTehe)y
emLWIMITID

4-"'

etvLeoT

&u(BQ.lrr
&ledletuTLIT & @15 5 &

siBevell LileivL 6dT

GoeoflGumiTig 68l BH S
QU(BLD GleuHMILLD

&edlevorLfled®HaI

creiredlestletr @etrGlev” Groesf] Guimed(h
TGO LITHSHIL G H(HLDL) ALILITE QUTeV6
(Non Return Valve) epeuid Qaupifl g G
(Vaccum Reservoir ererug
Qe dasliul Berers .GLgyib
QeaunmlgGssHwinerg (Vacuum Reservoir)
FiGeurt Helever_fleyierer (9sivr_esflesr @messr(h
LS bIGTIRVILD B)enesstdbblILIL (RGNS, ABTAIS]
FiGour HelevorL fleyiemen (fevr esfledr aucvg)
ymdled Crig winsayip, @1 simddled setr” Grmeh
WS eLpevLonseyld BewewtdsliuL (heTarems
uL gdletr (6.4.3.2) eLpeurd imlwieurip.

6L Grme Wyl 1gepiLh p(ih LNeTuLGdr
SADWHBHTNTH AbSLU N6Vl g L 6T
@ haTede b6 B @ 6T [h K G G GIT .
A hBaUTevey 56T @yess(h stufiflhi@s6i eLpeuLd
2AWPSSLILL L ledevuiled AeLohH (hdhSLD.

yoeufl

emL WMo
g

1

Y smeor

BeravL

ULLD 6.4.3.2 (1) eeupmiL s7Geum HemL

6 - semLlemioll] (Brake System)
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eeuaflanhenmn Conéd

SLEUUTLG ueH \

s Geun #edevorLt

#—

WGréema

_"\I BwsEasHG

Yy smeor
HleSlevorLiT

-,

T

QeupniLs
Gaod

Q aulfl auneey

SeraeL
Goeoll BUTeLH 5 &

ULD 6.4.3.2 (8) eeupmL sTGeum HemL

67l Grrrmed wyesl 161 GLocbLIdsdFleb 2 6iTen
arTerTearsg Oeaflliymdsmpn er
2ApSBS PGS0, F7Geur Fedlevori fleyiairen
e eflesr @LriyndHn@id e il L
Qaewriowud; s (HLLBHSSHIE DS

24Gg Gunetrmy Hes1LGrmed wjevflL 1 6br
SLPLILISGSSS 2 6Ter euTebaunearg Oleunml g
Gs44Hd@p (VacuumReservoir) #7Gaur
FeSavorL flest @LLiymGEH@GLd @edL i
Qaewttionud; s (HUILBSHIEDS. S6v1L Grmed
wesli'1g6b o 6irer 1siuL 6T LomeivL T FledlesorL
eLpeVLd @uidsLIL(HEMS).

gL 10)F) (Brake Pedal), siwpdsiiu s
hleevuileh &es1L Grmed wyesiliigeb o 6irer GLosh

6 - semLlemioll] (Brake System)
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LS&aUTeVa) eLpiq il hlaneuudleiLd, SLPLILISSaIT6VE)
Snbghleeuulevid B @Lo. @sevned FiGeurT
Hedessieyieiren (fstvrevflest @\ mLimepLd @esTolovr”
GroasflGuimebig 6t Qeumml gL et FLo Heralleh
OBTL I GlHT68T(h 6T T

gL 8Hlew (Brake Pedal) <iwpdgib
Gumgl wrevL [ FededrL feyerer L
Soeuggler (Brake Oil) rwdsdsme
1L Grrmed wyeslligeh 2 6irer (NsivLer GLoeh
Crrdd psTHDS. BBHeTTed Hever” Grmed
Wil 1968 SLpriLdsaumedey eLpl UL (h GLocOLIS:S
ardald HnsHng. @searmed FiGeur
FedevsrL feyeirer Deivresflesr @ ymib
QavaflGETHMILGT QBTLIY CFTTH DG .
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eTeGau OleuDMIL S&esTewLD (Lp(LP&ULILD FTGeurT
&) &9 evor L 1f] 6
VSIS EHCuCuw Lgal DevL 6T HessanL
24Gg SosFuied psTs55E0SH Dbs QL1
CuuwidHluncig Gevewtiydseiler auLblwims

2 or o1 19 6V L 6vf) 6ir

SOL W Bdsmauddng @aleurmn L (heur
s 10g) (Brake Pedal) gy GFayggiib
ewF G®DSELILBHE DS .

6.4.4 6Te0T)60T 6T&HEDITEL. HEmL
(Engine Exhaust Brake)

B (h KD SDLWTH LT GLreTn
SIS QTSN HIFAT6) LGTU(HSSLILBHE DS
O TLIhs $p Crrdd Lwentd GlFuwiuyib
CGungitp, CurndsGagsdsa 06 niflFe
Heonbs Frdewsallayid, 6n® bHSHTTLD
OsTLIhs S®L®WLINGSHHT 61 mevr(h
UMTSISTLUTS@LD GLogiauTsab OFHaIsNG,
O TRV TR

Balouans L Loawsfld@ 40 &.L55@LD
@nauTer Calsddleh OFebaID aumsaIddnaE,
seb TODSTG. @Hhs GurHeyb
wHPAU®S ML ALl Gumem)
UTETSMS 2L GeuT (LP(LPSDLOWITE (BlISSHIISDS,
2 FaUMG 6TaTLIE @D 2 6iTem GH®m AGLD.

HewL smedluf asn@Ly
aFweL(®
Blemev

€—— FHOL OFWHM [Hleme

& 6.5 5L 6uems SHemL

(Disc type Brake)
SDOCUMTE CLoTL LT eUTSeSIhIS6T6) 2 (heerT
asdsmL g saiy (Druim Type Brake)
&L ( auemsg gL uyib (Disc Type Brake) <ifs
2660 LILIGSTLI(HSHLILI(H BTG, BIa BB
SAmLotifed gL 2 (paers@L (Brake Drum)
udlevns el Langeausgsmr s (B (Circular
Brake Disc) vwesiu(hEmg. Crogiid s d
sl L s@h%@Ll (Brake Shoe) udowrsd
L e wimes 2 grdieytt (Mg liumesr (Flat Friction
Grip) vweru(hSSLILBSDS.

s5LBS
SHevor®

gég,u' ﬁ']i’)@]Lb ELG
LD 6 [T UIIT 6001 & 61T

<— Unnseor feSlevorLifledmHa

L

=
1L
A

UL 6.5 gL euemd FHewL (Disc type Brake)
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UL $He) H1'(H UDBSHHML_ UGS HGDLOLIL
parm STl LOuL Hererg . gL B e
soL LOSdw BuisEGLoBUng FTsmIest e
AUPSS AMLOLIL bl ALPSSLILL L FanL
eTerO eyt Hreflliug OsT@&HIN6d 2 6T ar
Qressr(h 196V STH®TUILD BBTSHHIE DG .
Qaaed 196V iTE®aTd QST Fhg 2 6Ter
o gnuie)s Hew(®Bser (Friction Pad)
1507l dlawsFulley o GrGmTHS SH(LpSSUILIL (B
2AuDBlH@G L Gw 2 6irer &Lpapih HL el
(Revolving Disc) metr@ <i(wpsSliig sdlemmet.
Qseried s (HLetr (Disc) Gumeb (B eLpevid
QaewrssiiuL (Herer sésyamts (Wheel Hub)
ommud #si7io (Wheel) sipeurrioed Blndlestmen.

LB soLbfFow af(halldELb
Gung sredliLT OsT@ 1ed 2 6iTer (NsiuL_csrerlssr
BsTe ASHD GdDEDS. 6TeTCeu
o grieysHess(hser (Friction Pads) & igebr
g 1n9ed (Disc) @phg eMevd 6% e (h
sdLallvgdngl.(Brake Release) @dmg).

FL 2 (Heer Amiolifeb(Drum Type
Brake)os erarewsit GurnewGBeas s (3
2emLoniepin(Disc Type) smheon bé@asn@d
S&hsaTm sTe0luT CHTEGII6H STHMI
b%@&0 wegwmenf (Bleeder Screw)
&1 (HS&LILL g (hSSHLD.

S (B euemd HeWLUIN6T [HEOTEMLOSHET:
(Advantages in Disc Brake)

1. eTe™L GHMEUTCI HeLDLIL|

2. sl 10%ab 2HHLD

3. pr@err saoLllFullsr G G@mbs
2A(LpSBLD COF IS lentTCev GUTSILDTEIS).

4. un&mISeT GH®Dey GLOgYLD HeuDHM
eTefB M BLOHM] LOTOD LPIQEDS.

5. eaunseib sevsesst ey G\Feveyid Gumdleyip
SdLU6T Hmetr @emmaublebenev.

6. GFndliugl ommitb ugmLofiiLg) eTerg

7. &L (Disc) snmGmrL Lionest @) gdlev
ADLOBSIGTOTHT6L CVULILILD © 1 G¥Iq UITHS;
SLSHLILHE DS
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Semioaer : (Disadvantages)

l. gngnges SdLSSL®L  LHMLD
ul e safletr (Brake Shoe and lining)
Gauionerdams UB Cuig S
FHaw(hser (Brake Pad) aflewgeunsg

Gau 106 L FetTmes

2. 2AH&Iw0Te &) 17 6u SAUpSS LD
Carmalliu(h al&mae FgrGaum
Osm@LlieulL U wettu(hd & el H
2AuFuLonSng).

3. WerymssFsasghisaiies &L (Hards
DL ADWDSHLIULL T Wb HDL
(Hand Brake) <ewiwiiy & Hsorns
Coamauli(hEngl.

4. A% QUTSETHEND Qh% A®LOLIL
$miour & OFwevu(haidleemev.

& 6.6 al(BelsgIl Nig&G SHewL
siemwli (Anti Lock Brake
System)

OuUIgITSH HLUNGHT (LpHEL Coremeui e
R(h UTHASHT Cousdamsshal (HriL(BSH)
P GO L STTSSH DG AUTSHTSDS
BmiGsF OFlieusTGLD. FanL Lpamuileh 2 6iTer
FEL JADLOLILITCIS] UTHRTHIETGT CalsdmHd;
s WOuPBSssS Cord@arwne fladFeuw
wiphGEDS. Qe FHieb) et m
THTUMITS NBLOTS UTEXTSMS [HMISSHILD
Cungl UTHUIGHT FHT®LD, F& BT b 6T
g onesidgestenio (Tread), euassngullesr #ewio
SSwaumednL! OLMTnIdSH! 2 L GTqUITS QUITEHGHILD
BISsLiuLmoed @Lpssis CFcvevliL(BEmS).
B)51Ceu GG TMLIL I HTTGEILOTS AHDLOEMT).
Bd@GapunL L g sailiss, ey Bipddis
Qb UGaLNS QLpdsIdF CFebeuliL(heusnd
petTunHGe SMLUIGT A(LPSSSDSSSN TS,
FEHsIANLH LGB 2 @mard OFuicuGs
NS HIL 1919 &@GHD DL 2A®LOLIL 6T
(A.B.S.at1) fmriyd sestewio @ Lb. @He8Ted
Sreu s Hourt (BHd Osn@ly (Hydraulic

Control Unit) 6 6T M 1D,
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iestevtandat” (Wi (hd Gsn@tiy (Electronic aN(halldaitt 1NgS@& LD SL HALOLILNGHT
Control Unit) qermid @pdflwiwmen (A.B.S.) peirenLoseir

unsmhigerns o ererer. ECU erettugy LsbGaumy . ansad 9@ ubswrs @updsd
NCg&dlis HdVS@hSSHS &SbDSTMN LQaloss SOOI,

FHhIseM) @b CupliL@®Lb Haraney 2. sdaghisefier Apdgid STIdoss
(Input Signal) .1 ewer Hdearevrs (Control o ADE

Signal) o)) Elgeuss’ (B’ (hd OsT@LILISSE 3. 9Gys eveverlil LoPpID Sidey BAGLD
(Hydraulic Control Unit) <ieyiiyflmis,.
e1aGou L Hrau aumcvemar ol (H i (B

AL  UTSHBIGET  [h6STL [BIT6T

o . R 2 LPIEIGST DG
57/1)55:9‘5& QJUJWQ”@ afc.qsc%g/wa;m CRCR s 4. UGG BTeVHISe YLD 6tuig wiflhi LOGTew
ﬁ@ogguu@mmgg (Lock gaims) SLGHOUT(RH GH®ODWTLOE) GUTHETISHMS
2G40 Quiss 1pig ).
ABS

ABSECUE="=] |

1

|
ST Gromed :I
k.

dreu 2iRsHs1D

FHemL eFWweoLn® LorHu) %IGO)LDii:@Lb
GUMEDEY & 6T

ABS 2_emL W SiemLoLiy

NCr&Ara umuleorL.
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F1 upsw smisefled 2 6renr gL eiolinded LwerL(hid s ghlassr(h (Disc

pad) qerdletr aflewev FpmFflwns em 17,500/- %&b, ubSwWib oHHILD
RULF CFnemspamarsafet Curg @aibleur(s @&eoajb @ U(Badded 1000 !
SdLSFlevr(hsmar LweTL(hdHibeTnes. Boarneh AT QeTNISHS@ (b
Gaimig G 6T(LpLIGE BB L FLD(HUMLI QFevauTGHLD. BFear saily CuaL Ly,
ST, L Seuhiser wpmib 19n 2 Fifl unshiser CFidal Hewidd)(hLb
Gung (b sMav PL (HausNd AL OFevemer ST i1geid 19674 2 LIGWTSSENSG
G OFevey ASSBLOTEDS). '
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MS HemLemWw!
Buwiii@b eSeuf

ULLD 6.7 em&HHSHemL

Frsmgesnst Quiss Hlaeuler Gumg
UTHATSDS HMISHUSDSGHH %T6MT6D
Quiigsmr (Foot Operated Brake)
uweTU(RSSLILUBEDSHI. AQUFTLD LOHMILD
LSS BTAIGTGILD, HTeVTE) GNIhIEHLD
woHHwu gL QFwed @pd@Hid GuUTg b
s 2 L Qe Hlmisgsieusng (Sudden
Brake) awadger (Hand Brake) Lwesii(hEmg:
GLogILd FIfleumes FI®eUBETIILD, aUTH,EGH
FLo FLolopm Hleevulled @mdb@Ld Gu/Lb
UTHGTLD HTRTTHCa BEHTHHINNL T Fn L TS
araTusN&ETS w%sh sl (Hand Brake)
Qusstiut(h aunsardms [Hla®eums
BnigsiaugsDGL LweTuHeagned Qg Blme
Bloysaid s (Parking Brake) eretrmyib
ADLPSBLIL(HEDS.

FTVMTD QUG HaoL UL 6T
Q&L 9681 SHest) AMLILTSE DSBS HDL
(Hand Brake) @ieiwhgiereng). esdsamL
(Hand Brake) <ewiotifed Gupibumeyiid
QuinFlis s Gu LweTu®SSLILBEDS).
®ESSDLWTrs @mid @Qussin (Final
Drive) Guuydleiin Fd&rmisefleh Lo’ (HLb SewL
QuikiGusHCEHL BT BLILIL 19 (hGLD.
®adFML MWL @Uid@Lb Hetrig (Lever) g’ (hewr
Qps@BUIGHT auevgl LNSH6L B)hdGLD.
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BuisasID

sds®Lwneng Gyl gl & umed (Ratchet
and Pawl) GoganeflFib epeuid @uikiGEns).
&S CLoch u@GHuleerer Gl
MeSsiv eSauany 21pdSl 1919 S@Lb Gurgy Limeh
(Pawl) Guoed Gprsd) psiha Gl sl e
(Ratchet) afl(HallgHmg. Cogyid ¢Seuansy
Goed Gprsd Qupd@d Curg GaidemnLb
Ged Cprsd) QupdastiuBGEns Gasiier
2ASHCa1T(h @ewewibgienen Godsnesild &Hev
19CGr4 Qewewitievy Quisd) 19651 F5H75%)60
96gd 19 G&F CFu1Eng. CLogyitp G &L
fedev eSeu eNHuL (B sviflii epevid LImed
(Pawl) $pCprdd) BsiBH CoLFL oL LiessT(hLb
Qg Sng. @eieunny 9874 COHmL b
Quikid) aunsaISa®s Hlblnds 2 $ajEns.

& 6.8 FHemL emLoLiSledr 1T euImeoT
LI &SRl &6t

SDL ALOLINGT OVLITIH QTGS LMk % 6T

19681 QU (LD M)

1. s®L 2 (pewer (Brake Drum)

2. soLd s el ser (Brake Shoes)

3. gLl ul e ser (Brake Linings)

6.8.1 emL 2_(pewer (Brake Drum)

SHEOL 2_(HEm6IT

emnl

LLLD 6.8.1 SHemL 2_(HewerT

=N /4
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FOL 2 (HSTSHGIT OILIMGIQUTS 2 L' LDLD SIbSHILD,
Qavariliiyngdled epquiib @psG. Bsesr
2 I'ynsHeb L& Hi L H6T (Brake Shoes)
olfloudL b sdL®W Quidsd QFdiIfns
SOL W @uid@Lb Cung) erhu(hLd 2 gl eilesmed
HDL 2 (HDET 2% Ol ). Qsemessd
G®DULSHS et Olauaflimddled Fim@ser
(Fins) <ieoLodaLILL 1g ((h@LD. SL 2 (HeaaTuilesr
o L'ymib 2 grieflesred eTefFled G Gewid
2 DL WSHTHALD, 6Tafldleh OeuliLD HL dILD
FGTDLD 2 DL WSHTHLD B (5SS Cauessr(hLb.
GLOGYILD 6TEDL GEMGUTHRLD, CLITSHILOTETEUGSLD
o DLWHTELD BhdS Couatsr(HLb. HaL
2 (HearT GILIHLOLITEYILD euTFLiL @)(HLDL AHeHeV)
@)(pLoL)L 65T &CImLiluiLd, Kléseh FeVbS SV
DG IO GBVmer GLITETD QUNHDITEY
SWIREHSLIULIG (hSHSLD.

6.8.2 semLS sLemL&6T (Brake Shoes)

dq
i o

LLLD 6.8.2 SHewL& HL WL SH6IT

Qalbleunp sl HThidds1geb (Brake
Carrier Plate) @uao(h s®L & S ®L H6T
(Brake Shoes) 2 érenen. @aneu “T° Gumetim
@NISG 0L’ (W% Carmmdemed: O\BTewumg (Hdb@LD
QUGVLILIGBLD 2 GITGNT HEDL &L LI “(LpB6D Hlewev
gL s L ”(Primary Brake Shoe) eretrmyip,
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Q) LILSHLD 2 GITAT HEL L ML “@)Te8sL LD
Blevev s s ewr” (Secondary Brake Shoe)
GTGSTMILD QLILIT. WL S eI UGS BHLPLPEHGITHET
@)e8e1(hLD “hiH LGS eLpeVLD HThIEN, HbL” (DL GST
(Carrier Plate) @wewdaliuL g (hé@LD.
SdL s HLmLUGeT GLoch (Lpew e s @ @
Qoruled “smLGsip” (Brake Cam)
2Avevg) a7 Hedlevsr i (Wheel- Cylinder)
OUTRSBLILIL I (HFGHLD

DL S S DL FHT @uavsr(Hib HpLid
stu9rfli (Retracting Spring) epeuib @)Lpaneu
BHomeuiled eudsliUL g (HdhEGLD SL S
s L uflesr CeuafliiymgHled s 1 ULl L
(Brake Liner) flafll <ebevs uams
(Lining Cement) @apewidb 2 mHuns
QUIBSSLILL I (hHGLD. HDL 2 (HEDETEDILI
W O AUPSSHID FDL S HL L Ul
e (Cedepanar) wphaild HL &
s oL (Leading Shoe) eretrmyib, omy
e (SLpepeest) 16T Fki@LbFHML &
sl e (Trailing Shoe) eredrmyid & mevrib.
SDLE SLDL BT OUHLOUTSLD UTTLIL
Qwivy (2edevg) 615 Gidy epavid
SWTifléa 1B EGTmET.

6.8.3 emLLuULemL &6 (Brake Linings)

HWLS SHLemLudleor
Buo6d(p emeor

Grm

anilé

QULILLL eneveuflri

fleeul (el SemevoréaLiLILL
emevenflrhl

LLLD 6.8.3(21) SHemLLULemL&6T
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LLLD 6.8.3(8)) HEWLLILIL DL &H6iT

SOLLOUL DL 6TTUSH HML &EL L ul6hr
OauafliymsHled CUTmISHLILBHS DS SL
Feww (Brake Pedal)oiwpsgib Gumgy
SOLLILUL DL ST SL 2 (Haaruileh 2 74
FEHIHH6T Causdwsd GMDIEDH AHOVH
FdL OFuIFng). BFermed S®L L1 L L uieh.
2$ % Qeuliuptd (350°C) GauiomespLb
gnuBhFng. adarCGas AHs GesliuLd
SMThISHG T 1QUSTHYLD, CHWMH LoHMILD
2 (HLOTDTLOGON(hSSLD HETGOLD O\ETGHSTL FTHaYLD
Qa1 Bdhs Couctr(HLb. S®LLILL L HET
Qe (h udSLILBHLD. AMa

(i) #mell geuett euens (Solid Woven
Type)
(ii) Gomevr L euewss (Molded Type)

&Me0I 66U60T 6)EWE HEWLLI LILemL

(Soild Woven Type Brake Liner)

Qa1 2 Cunsd HeTdLWDD LPMISBLILIL L
26V0EILISTVL 61V HT6D B)EDLPEGTTRTGTHTGHLD.
Qa6 Fpnsifl o grdie s Gewsn 260°C
g 0.4 A& QeIueds L LILL L HET
350°C auang e10Mbled HThi%d FalqUISTGLD.
aTafldled G UIDTRTID AL WTHSH
26V0ILISTVL T61V BT6D B)DLHGBLGHT LS FHmarn
wHmIb SHS5SHT55HD056T CFiid
o MISWITSSLILHEGSTDGY. ST LODHMILD ST
QUTHThISeT6) Balauand HL LILL DL H6T
LweTu(h S Sriu(h Hermest. @bl LL L H6T
Mefligis (Rivetting) wpemuied
HL bL DL HGHL 6T BeweuetdsHLILI(HETDey.
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GLomeLL L. 6U6m& HEWL LI LI 6mL
(Moulded Type Brake Liner)

B@bs UwS FOLLI LIL DL BT @QUINHEDBILITGCH
2As6lLIsTUL 61V MTedlenLpHEnL 6tT GlTlstr GLiren
OFwWmHEnL] LenF L 6T CoFidd) it (pemmuied
(Moulding) swrflgsiiuBEn). @sest Fynsif]
2 grieyd Gewsisd 0.4 @b, @ 400°C LpsHed
450°C cuen eTalialied CaliLomest(LpLd @t Trhibs:
CB168T(H @wikiGEnS).

L

&% 6.9 oL FpsHsuun®
(Brake Adjustment)

LW 1L FhH LweTU(hGSHID Cumg)
s L1 L6 (Brake Lining) tommiib genr
Qe ser Gauiaiamt HeTmes &)%esmeh
gL ullesT Flmett Gonhg oHENS Sevevg
OFweSlppgIl(hEnS). eTes1Car GBI L HTev
Qa1 Caerfizarleh Hevr HaLolieoL’t LfiGFTE G
$&bs HpssLun(h (Adjustment) Cruigy Fifl
OFuiw Gouatsr(d. sawL 19eiTauHLd @)yevsr(h
wpam&arled HmebHriLm(h CFunlihEHmngy.

i) Adw Hwpssiiun@® (Minor Adjustment)
ii) wsHw Hmwssiun® (Major

Adjustment)

6.9.1 drlw HmszLun®

(Minor Adjustment)
BVl F b1 HLODDITLOGH WL LIL GHL 6T
GHUILOTGITLD HGDL [hh/GTTT ATl HSBIGUTI
FpsHriunp QFuig Fifl QFdiwutiuBSns).
OUT&IITSE QUTHEISSHGT 1965TFSBTHH6 2 6iTerm
SOLLI LIL L FMT L (LpadT FHHTSHSHle) 2 6iTen
ST UL L 56T aflevreuns CaiiauemElesmes.
eTeTGa (LPGIT Fo&(T HL 2 (BN HLOHHM]
UG5 Couess(hLD SLbdBeHITL @GH@MLIT(HHEIT
Qv wefled FAPlw < mev’ 6oeir”
GuUGILDTCEIS).
i) soL 2 @moer CauiauamL seb (Aehevs)

dLowiGams el (h aflevd) @pbHed

ii) gL liu’ oL HrausHed peavetthd)HdHeb

2oy /4
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iii) sevLtuC L Caiiouei hg f6leuL g6t
Gonu@d) sl LiLeL smar ailL GlareflGw
Q5 fl%6b.
6.9.2 (p&HWw Hmssrun®
(Major Adjustment)
ADTSS] SO D (DS HEGNTLLD HLHMI] HEDL
o2 pensser (Brake Drum)wmmiib seoi i
L ar_gener (Brake Shoe)uifiGandlss Gasessr(hib.
FEL 2 (K6 §3(h GDILIIL L Heraileh CailieuanL
Sl mdde0 2606V aLOLIGES L (h elevEd\ Hdev
Guinedtm Gemseir @mLifest HenLFed @uibdTLp
epevip (Brake Drum Lathe) #ifl Qsuigy
uwesTU(hSS Ceuetar(HLb. H6bevd CHUILDTGILD
AFBLOTS B)BHST LI DL 2 (HGTWLIL]
Qurmds Ceuer(HLb. SL LI UL L WITIS
MO g6t Goed LUGHE@E 1 10).15 eued
CauihFmLiiesr yhHw gL lul e rnm
Gouesst(HLb. Hlyeu L HLOLILITS B)(BHST6D
S®L Hgeuld &HM) QUIHLD LUT®S®UIF FdHLD
OFuiw Geuessr(hip (Flush) (9ygmesr Hedevor i
(Master Cylinder) ommyib &5:a7 Hellevsrfleb
(Wheel Cylinder) 2 eirer Litabisemnd@ti Lbleurs
ydwiaumenm Lomhm Ceuess(hLD. (6816817 GHEDANLITEST
SHeTeiH@ SmL c1essT0lewTenw KT CeuessT(HLD.
AhIB[T 19607 LOMMILD HEOL & SHL DL WIS
S&hd AMANG H(HdH) 2AdLodE Caucss(hLb.
Grogyitd s i)lgudssr (Brake Pedal) <ienarailesr
STl Lb CFndldg ComaldGd SEGHhsalTn
Fmdd) 2AmLods Gouatsr(hLd. GLogyid alliflaumes
QFILIGD (LPEODH@HHS UITEGTS HWITHILILITETTHET
Qasr(hdaidrer wasGui et (Manual)
unisad FiflGFuins Geauetr(hLb.

& 6.10 sewL Fluledr SwisHs HD
alemge) (Brake Pedal Free
Play)

9Gr% GuL e pdSlwayair 19CTsElesr

Un&his6T @uikis AT ILEeOam6V. LpHedleh

9Grd GuLed h GO L HTTLD eueny

ADFUILD. ATV LICTSHEGHT LITHHISET CFLIch
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UL & &IouhisEnsl Blbs STTSENG “SenL LESuletr
BusaLopn iewFa) ”(Brake Pedal Free Play)
eredTm Quwiy. @b AwFad@L 1IDG SML
BFlevws Gospitb SHpdgib Gurgy 196 dHlesr
UT&hIGeT Quikid) F&BIHIS6T & MHMTLOGCY
F(hdHesTnest “FeL LS WetT @uidELomm SieFa,”
"10" 18)ebed) LB L ewiy g GemmeuTs G(hd@LD.
Basdewr 2 wihg QUSHLONHD HDF®E
ADLDG GG OV BTGHTL M) HTGH QUTEHTSHMSH;
s (RO (BLest @Quidd) Blmids wpiguip.

& 6.11 ewL HFHmeor
(Brake Efficeincy)

UTERTSDS BHlMISSHIUBNDE SeLUINGHT eLpeVLD
FEHEIHIBEHSHGF 0FISBLILELLD ASSULF
Bnisgio aflens (Braking Force or Retarding
Force - F) eretrigy L wiflesr Qeuarflis uglnfma@Lo,
FIDOVEGD QL Cw 2 6rer 2 gmuie]d
Gaassmsub (u— Co-efficient of Friction),
auesriguilest Li& ammliul (Kerer Grds
Faooamwujp (W) QurpdssiELp.

R ENOTES)

F=pxW
GLom g LI’ (HelTerr FLoedt LML 1q6TLIG
FLSEMeT 100% A@LD. 240176V HedL (LP»HULT6D
100 % sewL_g SetT LMGISTLILDDSTS B)(HHGHLD
6T6819; 35 1hh) 50% FewL_GEMGHT HTeVTe) @i ILI(HLD
FdLUIILD, 30% FdLSEMGHT DFSHL1iley/LD
AL SLILI(HLD.

& 6.12 [HmiS&ID HTOD
(Stopping Distance)

SDL DU QUISENIGYLGT QUTHETLD FDMI HTTLD
B&IhS 19e1601CT HMHma Frgmgesions 80%
FOL HINGHT 2 GO 6UTHISH0 HeoL 6ol QUidBNLr
190@ 30 S/ Loewst] Goudrddleh GlFevepILD QUTHGTLD
4.5 15 g15Hled BmidsiiiBio. @bs Hrisdet
2616 CHTITWLoTHGeu HewIdhEL LIL(HSH D).
QUTEGISHEHIGHT (HIIGSHILD FHTTLOTCHIS] ITHTHEGT
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Geusib, Frewevulfledr ULy oHmILD L wiflesr
g omeertd (Tread) dlweummilesr Hlevevanwits
QuTmISSl LommiL(hHlesTmet.

GTGY) @ LD UF [TLO M MILDH LI ] & FHT6V
b 56111687 BLIT I LNGHT 6u (h UG8 H DML LD H 88T F) 6D
051611 GouctsT(hLD. Aeal

i oL@err oL WhHow (Brake Pedal)
(PSS Hlevasid@Lb GrLD.

ii. @l @erg stewre gL dlew 2uipss
2A4GLD GBLD.

ili. pr@err gL Wdow SiupsHu 19mSG
QUTSGILD HIDLSHE AGHLD CHILD.

& 6.13 HemL& Cansemeor

(Brake Testing)
SDL S Fpmer sedd(HeausnN@ LeGaumy
wp®DSHET NGTLDHDLIL(HSGTDEST. i6ummI6iT

& 6.14 us Fé&&se

siu i1 eur’ & GFnganes (Stop Watch Test)
Qb eTafl (LpeEdDH S LD.

6.13.1 6Ll eunL& G&mngemeor
(Stop Watch Test)

Qs Corrgmer QFliasN@ AUTEHSHDS
40 S/ oewst] wpseb 50£)L5/ Loewf] Geuasld euany
Bwss Gauasst(Lb. Femeuulleh 2 cirer e7GHenILb
P(hH ADLWTNTS®DSHS GOUTL TH®ed 5 &
Osrerer Gauasir(hib. @b ADL WTTHMS
QUTSGILD AL bFaL_65T HemL_enil (Brake) @uids
Goeuesst(hLh. 2 L GO UITSH VUL ML QUL eFIULLD
(Stop Watch) @uiss Gauawr(hib etres i
QUTHETLD (LPLPLOWITS BledTm 19m@ L Ll
Tl F Hlmids Causssr(hd &MUTL g 68 b
QUTEHILD HlesTD HTTdams AeraiL Geuesst(hLb.
Q6T epvd FWL G MarileT 2T e
<2ABwIeTLD.

&emm 1. HemL Buwirkiseflevemev (Brake Not Functioning)

6)l. 6T600T ‘ ST 600T IR SH6IT

‘ &ifl @& (emME6iT

1 FemLLI L ewL &6 CHBCHT (&) | yhlwg wmmm Geuevor(HLd
2_ewL G BH&Hs60
2 ST LoHM HEWLLI LIL6DL SHET TH6V6L ST (6T Ll SHEmLLI LI 60L& 606l
N pss Geuevor(BLD
3. FHemLLILILemLufléd 6T600T61600TILIS SHemLLLIemL 6wl 1L Grmed 6\&metor(d
&dl6) [HSHS6VND glemL55 Beuetor(BLD (S16L6VE))
SHemL UL emLemw! ompmiled.. Geuetor(BLD
4 Floeu HemL SiemLoLILT6L 266l 6T600T61600TILIS SHdlemeu CandlsHa HNISS
Slreus et SRS Gemme Beuetor(BLD ( S16VEVEI) HMHMIEF GLOILDSEDET
B&& Geuesor(BLD
5 FHemLemll BuwibHELb CaLiler Gand s seniédlemw HéHH Fifl OFLw
(1606081) BMETOTLIL|SHEET Beuevor(hLD
SHENTEUTSH 2_6ITemeoT
6 FHEWL 2_(THEWaET FLoLoMmMm Galoneorsema Fifl aFiw Geustor(HLd
(wemmuied CHILI6UEML[HGI6TET60T
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G 2: HeWL G FmedT Gemwmey (Low Braking Efficiency)

6. 6T600T ‘ &IT[T 600T 2l H6IT

1

SHEWL 2_([HE6I LOHMILD HELLI
UL emL_&e6rfl6D 6T600T6\600TILIE Sfl6)

‘ &rfl O FILWLD (WemMmS&ET

HemLLILLemL&emel LonHm Beuesor(BLD.
Go@Ib SemL eTetTelevnlis SHdlemey Héd
Beuevor(BLD

B6mevoTLIL|SH&6T LOMHMILD
SIL Q6L OILD6OTL &6 6Xl60d
Bmé&EId

swimfliumeny serfleor Lflibglemmiiig
HmsH siemwdHs Geustor(HLd

Floeu HemL SiemLoLILTed
LomeroL [T &leSlevorLiT L&l
SIDLHS [HSHSHEVILD.

e e\FILIg) Lpsisemer Hés Geuesor(BLD

glre) semL SiemLoLiLfled &MHMI&
SLILDSH6T E([HESH6VMD

Yefiqri e&lg &MTHNIS GLlpsemeT HéHs
Beuetor(hLd. BHEmEUITEDT Si6NT6Y HEmL
eT600TE600TLL 2erhm Beuevor(HLD.

HEMLESL_6ML 6D BT HEHILD ‘GaD
L(RSemL & X L5

yHlw Gsb eunpss Geustor(BLD

GemD 3: LS UIeSBHHE sHTemev 1B LN WwaemLel(BuLeiebemne (Brake Binding)

® 6. 6T600T ‘ & ITIT 600T 2l &H6IT

1

SHemLLILL6mL (S160605))
SHemLLOFlulle 2 _eiterm HlpLiY
enliiflil (Return Spring) eXlemmiis
SeoTemLoeml SHH(HSH0
(160608)) 2_6WL &I AFWIEVDM)I
Lmos60.

‘ &lfl eFLWD (wemmaeT

yslw enoliiflhi@semenLl LTNISS
Beuevor(BLD

B emevotliL|G&6rT 160 2_U16)&HSH60T6mL0
Bl NgluemLbg SbHs60

grfluimeot (emmuiled et 6voTLIL|E:S6m6IT
o _wedlL. Geuevor(BLd

HeoL OFHuled 2_eTem SuissLomm
siemFeleor (Brake Pedal Free play)
Siene Fflwns Sevemev

FHmddH SemodHes Geuevor(BLD

&&&T FledlevorLifleb eTCHemID
Ganemmm)

SplileY 651G &ifl asiw Geuevor(HLD.
S0V LHlwg eunmss Geueoor(BLD

iogneor HledSlevorLfleL ©_eiTem
ymeudlsgieunmido (By Pass Port)
SiemL UL (B S([HSHSH60MD

S(1RHSS SNDHEMMS C1&HT6T0I(H ErHSLD
61FlLg SemLLienU HéHe Beuetor(BLb.
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GOM 4: HemL ki@ Cung) §530 CoHLFna)

6. 6T600T ‘ &IT[T 600T rfal SH6IT

1

F5a05 Hnuidlaer (Wheel bearing)
Senieuns SbSHS60

‘ gfle&WLo(Lp 6D M SH6T

Fanjenel HéHd siflasi Geustor(BLD

FHEWLSHSHL_6mLUN60T 6MLOWI(LOLD,
HEWL2_(Hem6muiledr 6mLOLWI(LPLD
ellevdl (HSHSH6VNLD.

Bre0o1(B UMSMHISEBLD 6CT emIoWISHSI6)

Bm&&wN) HHsSSH SiemnsHs
Beuevor(BLD

65T el L&) HemL 2_[HEmeT
FHeMTeuUns EHSHSHEVNLD.

HEOL 2_(ThemeTeml! hedTd (PHSHSH
Beuevor(BLD

FHEMLHEBL_ ML SH606IT E6t600TEH&LD
Hapliy el LevelieoTons
SHUUSTEL HemL S 6mLSHerfled
1476y ermLL6VMD

FHapiy eoliifiriena wmhm Geuevor(BLD

SHEOLESL6mL &6l LOg)
SHEMLLILL6mLSHET SHEMMT UM
Bm&se0ND

HSW SemL LI emLemIIL eLMTMISS]
TS Semevordd Beustor(hLD

Lonevoreuy a&weoun(® (Student Activity)

LOMEDOT6UIT 606 H([HEH6D 2_6iTen E([H F&HSBIT 6UMSHEUTLI LIETONIoem6uTé:& AL Sirki&

2_[hemer 6uemd HeoL (Drum Type Brake) Spélweumniledr SiemioliLy, uidbasid, Linsrhkiger,

HmHSSILNB SpSweunenn SBHg SA&Hemns SFLoFLIES6m6USS 6.

2.  SimHEHD 26l HITES FHSBIT EUTSHEDILI LIGTOfLoemeT&H&E 01560TN)] STHM) HemL, &TGeur
SOL SpEeUDD6dT LIN&mhigHeT, uigsLd, LTl (Wwenm Spdlieunenm HeT& AMHE
SM&ems FLOTLSHSH60.

3.  aumHed 2_eiter A Be0TES FHST EUTSHEDTLI LIGTOfLoem6uTdH S 61§60 HlTex SHemL LoHMILD
SIBHE0T LIN&hISH6T, FlTeu HemLuled snhemm eeueflGunHmnID (wemm Spdlweunenn Coifled
LNT & SA&Hems FLoFLNSHS 6DeUSHSH6D.

Hewend O FTM&6T (Glossary Terms)
1.  HemL — Brake
2. seoL LG —  Brake Pedal
3. LS HLemL —  Brake Shoe
4. semLL Ul emL —  Brake lining
5. HemL 2 (Hewel — Brake drum
6. 2 _(HemelT UM SHemL —  Drum type brake
7. 5_(B 6uemdH SHemL — Disc type brake

6 - semLlemioll] (Brake System)
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8. HMHMEL HEWL

Power brake

9. dlyeu HemL

Hydraulic brake

10. &MDHM| HewL

Air Brake

1. QeunnL SHemL

Vacuum brake

12. OleOTaMT HemL

Electric brake

13. sewL @& —  Brake cam

14. FHemLd HL(B —  Brake band

15. &eoorlg —  Lever

16. osneor dleSlevorL iy —  omevLF&leSlevorLir

17. HewL FaidHld s_(H

Brake carrier plate

18. &&5T FledlevorL(T

Wheel Cylinder

19. SH6WL 6T600TEI600TLL

Brake oil

20. FHmUys ser

Return spring

21. FHenL elemd

Braking force

22. @uihdr eumuibd

Mechanical advantage

23. 2 araflp&@id gleunmid —  Inlet port
24. o euls gleunmp — Bypass port
25. (BamaHemenT 6UM6LEY — Check Valve

26. Qb Slemss Sl(HLIY aumeve)

Oneway valve
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https://www.howacarworks.com/basics/how-the—braking—system-works

https://www.carparts.com/brakes.htm

https://me—mechanicalengineering.com/anti-lock—braking-system-abs—advantages—and—

disadvantages/

https://shop.advanceautoparts.com/r/advice/car-maintenance/brakes—basics—the-

components—in-the-braking-system

http://www.mechanicalbooster.com/2018/06/types—of-braking—system.html

http://aermech.com/anti-lock-braking-system-abs—working/

https://www.holtsauto.com/holts/news/problem-solved-troubleshooting—brake—problems/

https://www.autoanything.com/brakes/drums-vs-disc-brakes

6B L FILIOII6T0T 6X60TMES6IT

giflwner eflemLemwid CaimHesB S8
610815

1.

HEML IeMLOLILI6D 6THSHEUMS SHMHMED

eredeumm)| LOIHOLUILGEDS?

3) Bwss MM [Hlemey SyMHMeVTSH

) BwsHs MM LBl6T SpHMEVNS

@) 6eeuliu pHMEL BUIsHS SAHHMEVNS

) Sw&s Sphmed 2 _[miley LoHmID
GleuLILl SpHMEVTS

QUTSHETH60S FINISHEUSDS
FHemL SlemLoLIleL ©_6lTer 61hdH
BmUnshisEhdHE QenLuied
2_gmile)y eflews LB SSILGEDE?
3l) WL 2_(Hewen& @i, (Brake
drum) e&s0 leSlevoTL (H&HGLD
(Wheel Cylinder) @emLuiled
3)) HEWL 2 (HEWETHSLD,
SHemL UL 6L &EHHESLD (Brake
shoes) @emLuled

6 - semLlemioll] (Brake System)

‘ ‘ BAE_Chapter_06.indd 126

BemLuiled

BemLuled

Bm&H&ID?
) 40%
@) 80%

=y /4

®

@ Bemevorugen (waeurfl (Webliography)

B) FHemL 2_(HewaT&HSLD,
gsaraniline (Wheel Hub)

F) SHeWmL ©_(HemeMH@LD,
FHemL S 1aM&LD (Brake Disc)

3. 5L euems (Disc Type) SemLwimed
2 _gmieys SL(B eThSLI LT SHEIL 60T
BemettISHLILL I (HHESLD?
o1) WleoLeor (Piston)
&) smedlii (Caliper)

8) gsaraml (Wheel hub)
) @mdleoteplg (Axle casing)

4. Qb U eunseotsHdleor
FHemLGFmeor (Braking Efficiency)
Fonafllng 6T55H6m60T F&H61SHID

) 60%

)

100%
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ST Hefl6D 6ThS EUEMS HEML
aiFl&ons LweTUBSSLILBEDE?
o) Buibdr HeoL

) Slmeu sevL

8) snhm) HemL

) QeummlL SHemL

& dledlevorLIfleb ©_eTer erhaLl
LIM&LD SemL HTeUD SHFeUTSHMO6D
5B&HEI?

1) eoLeor

) eoliifl

&) Levl s6ul

F) &L

M& HEML. 6lhG FHBHITRISHET6D
BuisslLuBEHDE?

3l) V6o FSH&BITRISET

) (LPEUT FHBITHIGET

8) aueLILGES FHSBITRIGET

) @LLL&SS §SHSIITRIS6T

8.

10.

H 2 mmn [

SHemLLI L emL&6T (Brake Linings)
OLIN&IEUNS 6THSLI QIIMHETTED
Swinflsslu@Hne?

i) SIEVEILIGIVL 6N

) ST

&) eumriy by

F)  Sieiblevflis &evemeu

Floeu HemL SiemLoLILTed
RIEBLOHSIETETSHTHEMM
eeueflGwhmieusmhemer

e &LLILpemMUT6OT QWLIWLIT 6T60T60T?
o) &FHIHID OFILSHD

) eeuaflGunmIsHed

8) Weflqra a\F1LISH60

FF) 6T6U0T6I6TOTILI LOMDM)ISH6D

SHemL LI UL emL 6T (Brake Linings)
61560 LOg) OLMHSSLILBENS?

3l) HewL& sLemL (Brake Shoe)
o) HewL 2 (Hemar (Brake Drum)

8) gsar dedlevorLi (Wheel Cylinder)

/) Ursneor fleSlevorLiy (Master
Cylinder)

cpeoTm) LoFILIEILI6T0T eXlevTS &6

11.

12.

13.

14.

15.

FHemL SiemLoLiiledT BHemeudHer
winemeu?

IS0 auemad HemLulled (Disc Type
Brake) 2_eiT6I H60T6mLO&6IT UIT606U?
SHEMLUIN60T EILITEI6UTEDT 6UEDEHE6IT
winemeu?

FHemL Flreusdled B Hée Geuevoriq L
SHEOTEMLOS6IT UIT606L?

BEOLS Hreusdled sevmbgerer

&L (Bl OUNIHLSET Wimemeu?

6 — semLiemoLIL (Brake System)
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16.

17.

18.

FHemL & HLemLulledr (Brake Shoe)

1Bg) semL LI emL&aT (Brake Lining)

ereleUTM)| BemetorsH&LILBEDE?
FTGe6UT SH6mL 6TE0TMITED 6TE0TE0T?
SIGH60T 6UENHHEIT WITEDEU?
elpelsal Ng&&D semL (Anti
Locking Brake) siemioLiLfleb ©_siterm
THEOTEMLOSHEIT WIT606U?

27 M
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19. Floeu HemL SiemLoLiLiled HIemLPHSIeTarT
HTHEOM [HEEEUSHDSHTE0T
e FLI(pemmemnw eXleurfl.

20. 85501 FledlevorLifledr LILLD 6uemIHE
LIM&MhI&H6meTd Gm.

21. semLs sLemLuledr (Brake Shoe)
SiemioLiemL LILLD euemIhg eXleurfl.

22. semLL LU emL &6 (Brake Lining)
SWNfl&HSLD (PEMMDSEIT LOHMILD HEWL &

sLemLuledr L&) Semerors@Ld
(Ppemm&6T Sp&Ewieunemm exleurfl.

23. 2_mHemel auem&GHHemL. (Drum Type
Brake), &8 euemad HemL (Disc
Type Brake) o3& @mevoriqH&Ld
@emL G wjeem GeumunBsemer
S L6Uem6toTILI(B G-

24. g1 (HeuemdsdHemL (Disc Type Brake)
SiemioLiemu LILLD euemIhgiedleurfl.

UuS&! FI6ILI6ToT 6X60TIMESH6T

25. sMhn)| HewL SiemwLifer CaHm (B
6UEMTLILLD 6uemIHa eXleurfl.

26. dlyeu HemL SemioLiiled 2_etem
Uirgneor fleSlevorLifledr LILLD euemIThHE)
efleurfl.

6 - semLlemioll] (Brake System)
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27. eeupmlL FTG6UT HemL SiemLoLileoT
UL LD euemIHa eXleurfl.

28. BLedTLLD omeLy FleSlevorLfleor
SiemioLiemL LILLD euemhg) eXleurfl.
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F|T6) HNIhIEGLD SEWLOLIL]
(Suspension System)

GILIM(H6ML&&LD

7.0 amlpsLb
7.01

7.1

7.2

SIFT6) SMhIGLD
SiemLoLiLfleor CHemeusHer
(Requirements)

7.0.2 21416 HNhIGLD
SIeMLOLISI60T LIGOOTL &6
(Properties)

el set (Springs)

711 eule6d LIl 6UEDESHSHEIT
(Steel Spring Types)

712 T eolifibl 6uem &6
(Rubber Spring Types)

713 &nom) el
(Air Spring)

714 QB&AIS] erolilirfik
(Plastic Spring)

glemevor eroliiiflal (Helper Spring)

7.3 aiFliey Hai@SLD SiemoLILN6T 6UemHBHET
(Suspension System Types)

7.31

732

GULPSHSHLOMEDT SNHT6Y SHMThIEGLD
siemioLiL (Conventional
Suspension System)

B6v0119 O1LIEOTL 60T S| T6)
SMeIGLD Siemioli (Independent
Suspension System)

7321 e&leqBuneitelens
(Wish Bone Type)
616U 560 6m& (D
euems (Vertical
Guide Type)
Lequfedira 6Slrkis
euem& (Trailing Link
Type)

7322

7323

74

75

7.6

733

7324 (Gwd eTFeoT 6ol mL
euem& (Mac Person

Strut Type)
eroeirkl i
S1560l6L6UM S
(Swing Half Axle
Type)

WeoTLSS

600119 G\LIGOTL 60TL.
SIFT6Y SHMTRIGLD
SiemLoLIL]

SMHM)| JFT6Y SMMhRIGLD
siemioLiy (Air Suspension
System)

7325

7326

B600T1q 61LI60TL 60T SIHT6Y SHThIGLD
SIeMLDOLII6DT [HEOTEMLD — &6MLOSHET
(Independent Suspension System —
Advantages and Disadvantages)

aiglie) 2 mlend

751

o_nmiley euems (Friction Type)

752 glreupss euems (Hydraulic Type)

753

SMHM(RSS euems (Air Type)

1FlT6Y FHNMRIGLD SemoLiTed
amuGLD CamemmmiseEnld HleursHdl
QFLILLD (PEmMBEMHLD (Suspension
System Trouble Shooting)

7.6.1

76.2

1FT6Y HNhIGLD SemLoLITed
FSHSID eIMLIL. SHT600TD

UL emL 66D 6O\&MGSLIL] Silq &H&Hlq.
L&l aHLBSHEL

7.6.3 aun&euTHHl6D C\F MG T60T LILIGDOILD

SIMLOWITH 1HSHH60

7 - a1dliTey SMhIGLD Siemioll (Suspension System)

BAE_Chapter_07.indd 129

20 MM

@

12/20/2019 11:49:37 AM



upMIWD Siflib&l 618 M6 6 S 6V.

aIlih&| O\SM6TEHS6D.

&snmed Crméssd (Learning Objectives) um]:>—@

1. gsneflwrad eunsermisefled Sifliey HMhiGL Siemwlibtled LweTu®SHHLILGBLD
ueveuems evlilifli@ser upHn SIMHE &MeTEHSHeL.

FT6Y HMhIEGL ML) eUem&SHSH6T LUHMILLD, Siemer Geauemey AFWW WD 6SlFHLD

aiFlire) 2 nlepduleir euems , Sigeir Semliy WHNID GCeueme OFILLD N55Hems

=

7.0 aml(wsald

sreflwbd) eursethisemey LehGam)
AL Gefled 2 TeTL hi@d wpdbHw
F1SGIhIH@BLD, LITHHIHEHLD 2 6iTerest. GLogy LD,
Boumawm 2en_bLoTELI LILIGTLI(H G LiLewls@rmLD,
FI&HGSHSE@hHLD,
LwessgHeTmest. @areaurmns aunsgerid Gio(k,

Q@ d0asTmealha

UGTeTLD QST LOAMILL L FTMeVH6T 6D
OlFeOaDOILTLpSI THURLD HHT6SEHLD,
BT SMHIBEHLD GHDHBLILLTLO6O HL1Lg GiL
SLGSLIL(HUSHGHTE) QUTHTSEIGHT LITSHHISHGHLD,
Lwessfla@pLD QL LOLIMSIIL|d @G T TUTT &G .
cTe1Got, @oswast $Nids AL Te) SThIGLD
ALY LweTU(RSSLILBEDS).

7.0.1 aiFliT6ey SNrhiGLD SiemLoLiilest

Gxemeussar

1. sdljeysmer snmd OFnm@GaFmes
LIIeTS S H(HEMSI

2. aunseIlp 2AblTeydhd 2 erenn@d Gurs
Gaeflsiv 19Crib opmitd AHed 2 6rer
LITSHIS®ET LTS EHTLO) LITSHIBTHE DS

3. dwF Hlyd Adwliou AHTe)
BTSHEHTLOGY LITHIETSHEDS].

4. eaunserhismer Gy, L6TeThiS66LD,
aIderaysafled OFebeid Curgl Bebev
Bleveuliyd st anu(hdd) aImTEBeLD
SALPTLOGY LITTS SIS CVHTGTHDS.

5. Ggelflsiv 9CTLD LOHMILD QUITHET AFDF
Baewsids 2 Fa|EN).

7 - a1dliTey SMhIGLD Siemioll (Suspension System)
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702 21816 HNThIEGLD SiemLOLILI60T LI6TOTLE6IT

1. elwev woHmitd ugmwfliyds GFeay
G®DUTH B)(hdH60 Caretsr(hLb.

2. Gauiorerid Gammaurs @Hss Caueter(hLb.

3. eTdL @G®DTS @(hdbs Coustsr(hLb.

& 71 enUiifli@ser (Springs)

2AST6y SThHIGLD AL stvLiifli
B& LpHEW LUTSLOIGLD. BF TSI H
B At eLpig St (Axle Casing) g Loemend
FLLGFHD@ (Chassis Frame) @eor Gus
OUITBSSLILL G (HHEGLD. GUTHETLD HT(h(LPTL 6T
FI@OMW HL&@GHLOCUTL 619 H ki % 6T
BawBio, Gy <8 ieswmon
SMhiE S OHTeTHGTD6sT. 6uTEHed S e 6T or
LWFS@pD AFTesmer GodDds
LwIGSTL(h FGsTm 6N .

£

7.1 eolifir @ serfledr 6uemSHH6T
Types of Spring

711 enieed el euemH&6T

v eL ofleb Glsm@Liy (Leaf Spring)
& et afleb (Coil Spring)

Blevev Flmidss #1019 (Stabilizer Bar)
wpmig%&s s (Torsion Bar)

=y /4

@

12/20/2019 11:49:37 AM



7111 ulemLelled OFMGLIY (Leaf Spring)

(P &LD

Qalaiaswmes evflhiEseT Beovd
LODMILD HGSITH QUITHG hIFET6D GILI(HLDLIMGYILD
LwesTu (WSS (h EesTment .

SiemLoLIL]

B)g sivieed) L L $EBHSST GBI L
berid GO L cumeralled Hwmy CFuig)
&L (Waflanewr(Heat Treatment) yflbay epestmett
19651 petTmns 2A(BHS5S) waudg BaEITSHUYG U’
GumebL” eLpevLom s L oL udetT eoLowiLEHulley
QuTmSSLIUL (D UL L BHITH @IGETERTILD
Qwss Qaype b Halllyser
OuUTMISSLILL (h T TG

uL e aileh OBTEGLIID 2 6iTer GevFmes
umaraurey LU@GSHs@ CFiour (Chamber)
eTarIL(RLD. hOTLOTGT UL L & @ LomeiuL [T 6511

uLemLeded aFMGSLIY

I

!'I' il T

i

AT [T

v BGumeb®

T U@ uUwi Berwmer L e ufedr
B)(HLPEDGIHEIHLD QUL L LOTGY FHIeDeTUl(hdhELDLIG
o @il liul g pé@in. @snd ‘&’ (Eye)
e16bT MY QIWiT (b (LpewesT Ak (Netr (Anchor
Pin) epevib @ewFwnseummiid, wnmm
wpamen Gagddlevifetr (Shackle Pin) epevib
™ F W DT M LD 9 G g ap L edr
Qanewu1d HLILIL 1G (HEGLD.

BeuemeveFLILD 615D

QUTHGTLD AT @, 2 6irerm@ L G
ur e uler perid oamiuBSH DS HFH®est
FfOFUIw CagddlevTarg 2mepFed GLimed
wpeiTey b 6T eID BHTEDS . B)S 68 M6
Ll oL el6h QUeAThILD, FILONTh&ILD A Ta Famern
G®DEENE QalcuemLoliNed euewaru/ib GuT)
FEblaoow CFlldbs maudd BLOHLOGLTSH
Fablew CouafIGu OFeIsHIENE B)%EHIHmS

aifliey
2 lepd
M EFEYH BT

ULLD 7111 ulemLedled een@Ly (Leaf Spring)

31
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vweTuhsd anseardhHed o mu(hEerm
SHdlTeyHer OLHLDLITILD &@DSELILHEDS.
Q&% aunsehiseafey sufflbifle
@iy 2evevg auedllenLowinest GYBEILA) Liegs@mpLD
SIS QUTHG hIGaTe0 LmeuL 6)eues ey
yegas@pld LweTuhSsluBEesTmest. Qbs
Yo smar 2 weil 2ulepil 61 EFreuL’ Hevhd
uweTU(hSSLILBEDS .

2 BeunsLd

uL e afled Q&BT@LILTENIE &STmdwLd
OluGertig uiLhb sivecd, FeOGHT Lomhisest s siuiesy),
STILIGH 6vlec) GUTeTn 2 GevTdh HeLVENAIBETTCY
AEITTVTCEAET]

7111 ULemLaflleh OFHTGSLILIN60T 616W &HEH6IT
(Types of Leaf Spring)

7.1.1.1. (1) smevbereul’ L ul e OBTSLILY
(Quarter Elliptic Leaf Spring)

7.1.1.1. (=) Siewgheireu’ L Ul e G60ST@LIL
(Semi Elliptic Leaf Spring)

7.1.1.1. (@) wpdaTed Feiau’ L Li L FOBTGLIL
(Three Quarter Elliptic Leaf
Spring)

7.1.1.1. (F) @paphereul’t Ul enL $60BT@LIL
(Full Elliptic Leaf Spring)

7.1.1.1. (2) @Gl L ul®Lssr@LiLy
(Transverse Leaf Spring)

(&1) snevBeTeul L UL emL6fled OSMESLIL

@) s6tr e1erls Hewioliewuutp 7.1.1.1
(=) smewevrid @ getr pepeaear ‘U’
QanewrLiL 6t Aevevg ‘g’ CGumeb(h eLpevLd
19GTLpL ST Lom(LpenesT Gagdhdleh eLPGULD 4 FL GHT
Qe S LILHE DSBS TOL GHDDOTTL]
Pt &6t swrfliiy OFee b G®na).
Qa1 sTvhaTarl L angaied 2 6Terg @)%
Opmmens (Cantilever) eremayid
ADPEHSIUGEDS. Balouems AMLoLIL
ULPRIBTUSS) LW TU(RSSLILLL F.
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ouetsTewsTLD Gaddlepil 6iT @enesstdbLILIL 19 (hH@HLD
Q6T SAMLOLIL 2 MIENWITEISHILD BeOeV suLiflibs
ST DODWU LD OFTETL TG @&
AdgheTal L ageadded 2 6rerg.
QallcuaLotienu 1VfGg LLpSHILMTLILG L)@ LD
616, BEUTL BTGNS 2 DSBS Fa I ULIF).

(B) a6 Hemeul L L emL6dls) OBMESLIL

B)setr eremMu emiolienu b 7.1.1.1

(8) seweurid
9@

W&&Me HeTeulLIb

UL 7111(@) (péasmed HereulL
UL emLefled

Qa1 sieghereul L svflb oHmid
srevbereu L euifii b @reser(hid CFikbs
FUDUWTEGLD. AhHeTell L sviiflbflesr
(h(LpaeT Cagdidble) eLpeULD LIGT(LPL GOT LOMI(LPEDEET
Cayddled eLpevid HmevbeiTeur’ L euifflibiflesr
PHparuiley b CuTheSLILL (H6Tare,
srevhereul L svlfifliidlesr omiepamer ‘g’
GLimevr” eLpeuid L9CTLPL 65T B)eHeretsbLILIL (HEITeN ).
Baieuans svINflhisTeTg LLpHISTeSH 6H
rueuLons @mhasl. @5 LpsHTed HeiTeur L
UQAULIDL UG Bl FNDEHTVGHSH 6
vwesTu(hSSIL(haudlevemev.
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() wgBeTeul L LIl enLeed Osm&LiL]
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stulbigser Lphisnew ol iphg (Car)seflsh
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LweTL(RSSLIL(HauBlevanev. @)% (LpLpbeTeuL’ L
QULg LD OIHTGHTL ).

LD 7111 () wpegBereulL Ll enLefed
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Baauens ADLOLING) AMTHETIL L
svlfis seiiphs BHoewuled &GmniseF
FLLSE DG AFHS@HS GO mLCGw
QT (BSSLILL (HeiTeT ). @SH6tT B)(IhH(LPEGH HEIHLD
Gayddleb (LpevLd i &L 68T OlLIm(mdBLILIL (HeiTeT.
Bzt wwwiiugd U’ Gumedl epevib
9GgapLesr Hlewevw ms QummdHLiuBE s
uTgerd Geusons Hmioyd Gung HallepLd
aumditiy agnpuBEns.Qalaiews ALy
Curig(® 2CFeser, svGr et (B 20 AHlus
QUMTHGTBIGET 6 LIwesTLI(h GBI (HE6T M6y .

7.11.2 s&mensolll evlifli (Coil Spring)

Smuiled
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"'l\
6LIF rfaudl 6ot :>_ snuilevaearfler
e 61 6001 6001 &6 &
2 — >
* evlq.60 Smufledledr

el LI

LU ST Gomed
SHID Ljeverdlrh

B)ge6t1 e1el 2Aeiolienu UL ip 7.1.1.2
B sTTID. Qalauas AL 6D
stulifiiblstr ep(mLpawet LAGTLpL eILD, LoHOIDIT(
e Gevmwr Hevrl Grmed <71y b
QuTmSSLILBEDSHI. UTHRTLD FTewevuilehr
Gwiliged agmbCGung evidiflh 2461
Qmsaswnd (o) AFiesmen
o areunhGEDS. @mhiGoeUTLps Hes(h
2AFjasmen Geauaflui(hHng .

Qibs @iy Qumgens
B)etriq GlicBert_chrL" FelvGLIGHTF6T AHamLolIeyLD,
Bov@T% QUMEThIFNRILD LWGTLHSSHLILHES.
Qalicuans sulfhiEgs6T (LpeLm LommiLd 16STLID
B)evrig Oicdri_ah11” FevblLIGTF6sT 4B B)yeser(h
ADLOLILYSETILD LIwi6sTLI(h & HLILI(HEGST M6y
Qa1 ul®Laied QOFTGLI®US HTL 198D
Qyeser(h LoL i FoHFledw 2 6T aunhiGEnS.
& (HeT S svdflmismeig Geu (h (Shear)
Lopmith euevere (Bending) <iwpsshismend
BIHIGE D).

TH60T6MLO&HEIT

o  QaiaudLolifed FSBLD B)(HSHTSH].

o GTDL GDDUTE B(HHGLD.

o GODHS @) Lb CUTGILOTETF).

o Guogyitd FMlws aug auedLoLiL] C)HTEETL &).

S6mLOSET
o WmIHG dAdFdwup, ussauTL (H
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ADLPSHSLILHEDSI. @6t SHaviorienu 7.1.1.3
@) HTewTVTLD. B)AIUME AGLOLILITCS] ‘L’
augaiLb Lol Guresim CHTODLPML WL B)&I
wpGHTLm @)everiq Qe 6T’ Hb)Tey Hhi@ LD
SADLoLIN6 LweTU(HEDS.

7114 wms5&S SHevor® (Torsion Bar)

@ getr erafll Aewliewy 7.1.1.4
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YnisS olws sdsiusSld Qusising. Bsi
Qavur1g GluietTL 6t FevblLetTagesr aLoLifeh
LweTL(hEMS).
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&omev GWLT

VNI&GS5600 6
Fflagiluo HLG

WNI&ESSse0 B

Geomwiy
&evor_Gmmed LD

LD 7.11.4 () PDISSS S65or®

UTHRTLD GLo(h - L GIT T Bl & & & &
SLSGHLOCUTE LpmISS&D He5(H LpMISSHLILL (H
96T &6iT LMIpW Bl ADL I
SAF T s®en HMhifd CsTeTdng . s
QuT(hdS G®DHS QL 1D CUTHILOTEIS).
7.1.2 muuf enolifliy (Rubber Spring)
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TH60T6MLO&HEIT

o oTn@, Q@pLbumeumet s iflhki@E®aer
L 2blas Foflsmer CFLISEH ®ald@LD
FIMGHT O\BTGETL 5.

o 2 Gounsdgmed et sivfifliiews Gumep)
FheGlyest 2 e ujib eumuiiL) @svevev.

o AP BILSET BIg S 2 LSS Fa lGUIG).

o Quuug ASTeS®ET BGSTE HTHIGLD
FGTLD O)ETGVTL F).

1)

2ApdsLiuL L sl (Compression

spring)

2) srpdstiu’e Qeull(® sl
(Compression Shear Spring)

3) eawaueyliroule ev@ilh (Steel
Reinforced Spring)

4) wpatiy Geur’ (h svdfli (Face Shear

Spring) <iemay
71.3 &mpm) eoLiflr

B g6t @mwlienu ULd 7.1.3 @ev
HTGTIGUTLD. HTDM sTOLN I TEwI) LiLiessTls@nd:@,
10)% QDG LOUITET, FBLOTGT LGS
C&T(HEEDSI. LEH agPDUIULL BlepevuileylLb,
uEp@evevns Blavevuietd @setr svilbi
FEOTEDLOLITEUIE), sTuLeeD 6L hiend GLimesim i)
elldHWITF D @mLiLdlevency. @Fleb @ mevendiLITesT
s Nfhi@s6iT LwesTLI(h S ILI(H HesTmeyT.

7.1.3 1) woigtiyewiy euens (Bellow Type)

2) 9stuLetT euans (Piston Type)

UL 7.1.3 (1) owgliyenT 6uend

7 - a1dliTey SMhIGLD Siemioll (Suspension System)

BAE_Chapter_07.indd 136

9NGOb awbLT

L L6d ey
8 60T 60 L_60TIT

©

i “HGQJITUJﬂ' efiem Gumedr

ULLD 7.1.3 (2) HevL60T euem&HSH

& 7.2 glemevor evolflifirl (Helper Spring)

B)eIULOLILITEY ) AHHBLILIG UITGST LIETR
TgnmlF CFeOSLD H@TTH 6T H 6T hi%6H 6V
LwGTU(HSSLIL(HHGTNE]. QUTHETLD &HEDGUTES
u@pailed B)(hdh@&Lo6luTs Qaleuans svliflh
Gouanev OFiwngy. G L erelna@ GLosh
ues HmItbCungy ol (HhGLo @alieuands sl
Gauanev GlFuiuyip. @aicuans stulfiflihs (LpSHeTanLD
ulerailed Qgsn@gliyrer CFihs oGr
ADLOLILITE QULIT(BSSLILIL 19 (HBGLD. QUTHGISE6D
uen AHasfdSoCurs ggmes svllb
Wpaugib alifleuawi b blanevuileh Fewewr
suLflbiBlesT (LpemesTEeT sublLaged LNTTesL L
O&T(Hb Cung) FHewewt sivldiflh@ser Gaamev
CFUISlesTmasT. Beweu OLIMSIaUTS 16T 5 Ferfleh
LGt (K S S L1 (H EesTmeut .

& 7.3 aFliey SNrh@LD SlemLolidledr
euem& &6 (Suspension System
Types)
1. eupdSLones ASTa BThiIGLD ALOLIL|
(Conventional suspension system)
2. @erigOuetTL L (LpetT Acbevdy LIehT
2ASTQ) STHIGLD ALOLIL|
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3. snpm ufljey Tk Aoy (Air
Suspension System)

4. ean Ggm eTeumsivigd AHT6y SThHIEGLD
2oty (Hydro Elastic Suspension
System)

7.3.1 eup&SIOMenT FHT6Y SHrhlGLD

SiemLoLIY

BaieuamLoriNeh F&HTHISET 2%d6r0eder
B pymLpLD QUIT(BSHLILL 19 (hIGLD. AHFF D%
UL L ailed QBT LI ebevd) & (HeTsol (Coil
Spring) epevid GFedlsiv 19BTLAI6Y BTk LDLILG
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@&NbaID AFTa|smer HMhidd CsTerHng
(LpasT A& ast @(H(Lpeerta@hLDd Hii-19etr (King
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B)petr alleweneuns sailLptd (Gyroscopic
Effect), aloerey FsHs7id O pefl b
Bsise (Wheel Wobble) wrevevas p(hhi@seb,
(Shimmy) Gunrerp ofedereser
ghuBi. @& WOsed AUSST e
17 FF G IITSLD.

7.3.2 ©600T1q.O1LI60TL60TL. F60EILICOTF60T

dleloLLb

Qevrrig QuehL e AF) ey &ThiI@ LD
Ay QupbUTe) LD, LpesTdF Fed
Quupbumed vweTu®SHLUBEDIS .
Qateuanolifed HFSSTD GLoL'ig b
TMILDCLITE] ASGT THTLISBSFIGT T FHBILD
ST SMSFHCuCuw OFevayid @) e med
POUYDSID gHuUBD SHSlTey adliliypd
LOMIF S BT hIH @RS BLSHSBLILIL THBT6V F BLOTCH

uwestd erHuhSmal.

(P6eOTLESS 600TIq OILIGOTL 60TL. SiFlT6)Y

SITRIEGLD S1eWLOLILI60T 6UEMHEHEIT

1 afleqGumett el Acbevgy Gueheved
g euews (Wish Bone or Parallel Link
Type)

2. OeugLigsed ws(h euens (Vertical Guide
Type)

3. LOpuielhs kg euews (Trailing Link
Type)

4. G Quigesr siu' gL euews (Mac person
Strut Type)

5. sellh 11 AsHemileh euans (Swing half
axle Type)
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QFliaug FHMI HQILOTH BBLILSTC D)%
G®PAUTRT aTserhsafed i HGLw

uwesTu(RSSLIL(HEDS) .

7.3.2.4 @Gd 6WTF60T 6VLIL 6U6MmS

Qaleuemwtieny UL b 7.3.2.4 @ev

SHTGITGVITLD.

SM(LP&HLD

Baleuensds HewLolienL AGLDLHSHTeeudF
Gaibs Quired e16iv. GLods QLITF6T 6TGTLGIT
UGS STT. Zalauawlied 6@
O eivBa g st gL, e(h Fhibleir 47ib
LHYID Qh DL WHeT6D v HHwemey

DAL mSw 1pp Amwlidng God Glufaetr
2ADLOLIL GTRTLIL(HE DS

@dlev $1p elleigGuimetr iib Lor’ (HGLD
o arengl. @FH Qp VLTl HeTH 9T
SALFTIUT LoDDILD 6VINTBIDS 2 GTETL SHNLIG)
AGL. Bsaman suL Ll Adheflev (Stub axle)
SThIGEDS LI AdHaed FIEBTHSHIL 6T
QavessidsLILL (RN .

unsrd Go(h LUGT Tk & er
S GGLOGUMTS F&HHTLD GLogVILD S(LPLD AEDFULD
Qumups 3Aser Gsiburg Gamewtib
ormu(Beudlevenev. @ ereieglanest GlLim (B
255 @10 CHT(HSENE]. BHETT6 (LPGTFHHILD
Qugsio(Front Wheel Drive) GQasmessi
ousaIhiseiey LwWeTL(RSSLIL(BEDS. (Lompd)
800, auresrL i)

TH60T6DLOEH6IT

o cTaflw GuIgQUGHLOLIL.
*  G®MAITG LTSHLD.
o umgLofliiy 10)&ayLd eTeMg).

Gwd eITFeoT eI

Geomwir
SHeoTL_BIrmed
oo \ y.

Gé eWT&e0T eIl

UL 7.3.2.4 Gé 6T 60LTL 6U6DS
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7.325 evediil Sl Sp&erilel euems
(Swing half axle type)

B)a6t1 e10MlL 2AeLolienu LD 7.3.2.5.
Qeb sTewmevr. QIHeyerear @
ADIFTLI(H ST Couaflpamaeuiey FdbsrLid
F_L0r1 QLT (BSBLILIL (HETETGST. HHGTFTLI(HHG TGS
LOMI(LPEHET GUTHTSHGH ewLowidFlevieien CFFlsiv
9Gylled QurmSSLILBEDS. Dbs A7
AFFHaMD UL SO STLIQuUIeTTUIG @ T
ALFTFU@LD Smuded v fl i@ b
OuTBSSLILL (HeTereT. 6TeTGo QUTHGILD

aqné
20&TTUT

ULD 7.3.25 evel Spl1 Sy&erdled euens

Cuw(ueTerhismer sL&GHD GUT
TDL(HLD A4S TeesTTe) i F AHADFEMS], A ICLITS]
HTU6D sTULNFIBISLD @1 SALIFTITLITHLD HA(LPSHSHK(LPLD,
BLFuJD AL hF AS T B®ET HTHIGEDI.
8)Sl6b FaLD GLogVILD SH(LPLD SHeneFiL LD OIT(Lpdy
F&15He1 CaLoui Camessiid ommiL(hEma).

7.3.2.6 He0TLHS B600TIq 61LIGOTL 60TL.
116 SHNhIGLD SlemLoLiL
B)g6tr e1arfl Se@Lolienu UL Ld 7.3.2.6.
B)6d FM6wTeVTLD.CUITSHIITS QITHGS i %6 6o
1965656V H@IHSHSS BTG Fdrdh) HILILIL (B QUITHGILD
BEISSUUBUSTOD, 1966l 6) @65 G
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Q)averiq QLG L 65T FEOILIGT FGT AHLOLILIG)
&H1q GUILDTGLD.

LULLD 7.3.2.6 Me0TL&HS & 6t0Tlq 61LI60TL 60TL.
FT6Y FNhIGSLD SlemLoLIL

Crdlev GmIs&HF FLLGIHL 6T
g UTeTEILIG) 2 MISITS QewesstdHlILL (HETN).
LeLgeTaweYIF &L, eiedln@Ld @ewrGus @yever(h
(A & B) wyeflaugsiv ggrmulesri’ seir, Hupib,
Gogitd smFujd gm stiafli (C), agrd
ALFTTUT AHwmer 2 eTerer. @)eummes
epevld eurserd Gy, LG e h%e®ar
HL_H@HLOCLIMS] QLT(hdBLomest emeiing GLosyiLb,
SUPLD ADFHF ASTa|E®eNTS SHTHEIGHEDI).

7.3.3 sMmhn| iFI6y ShEGLD SiemLi

19 EDTWIT sMHm) »

SMHm| UL

SLOUBSSID a5T&H ]

agmedermiiB
sigliey
SMhIGLD
sMHm)
emu

LLLD 7.3.3 &Mhm] SiFTeY SMhal@LD SiemioLiL
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er eroudigfir

Fhlemey eumevey

(Bl eumevey —ﬁ

S

i J (weor
g soldrfiri

al 315 @L0G60L L i

ST ==

SMHmI
QI HTLIq

g16S SLEUUTLG eumevey

alleoflGWns uTeng

SBHOULD LIT 6D S

arfy eforfiflriy

— N
Fohlemey eumevey

edr

ar enoufrfir

ULD 7.3.3 &MHM) SiFT6y SMhIEGLD SiemoLiy

OBTDVATTLD G\F6OYILD 241 Devt] LisTudeTleh
HTDM] FEVOILIGHTFGST FlsTuLLD LLIGTLI(HSSHLILI(H SIS
6T6dTLIENS 2AMICaurtLb. @)bg HstvLLb Lomm 2 GevrTss
sullfliGaamen il LGV e a UEIS®ENTd
OIBTEBITLG (HLILIHTED SMHTeUAIE6D OLI(BLOLITEYILD
e MOEENMCEETR

HTHmI FenblesTFest FlstvL ddlest G (h
QUL &S UL LD 7.3.3 @b Hessievrid. @Flev
BI6sT @& STOM 6V fhiGS6T 2 creret. @&
GLomaamiiu’ L Lo liyeny auends (Bellows type)
DAoL 16TV 6T auans sINflBISle) eTHTaIS)
P(HeUanS LILGTLI(HSSLIL(BEE. @b FstuLddhleb
TIHDUTFT ANS QLG HLIQUI6sT eLpeuLD
Oauerflammenm 2 Plehd) 1d:@LoGeuL LT GLAigEleh
CF1l5Emg). @b GLhiddled 5.6 to 7Kg/cm?
2A(LpSSLD LTSS IR QelauLpssdams
ugmwiflés GLmighed ungismiiy of(Heliiy
awmee) (Safety Relief Valve)
Cs1(Raliu’ Berener. Qs A% A(1pds
STODITS FT5G S HUum’ (B amevey (Lift
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Control Valve) whmitb Fwhlee amchey
(Levelling Valve ) euiflwins smppy sioififlhiens
DL UG LIL GHlGT eLpeuLd C\F6rleuTss HTessTeurTLD.
SM%& SLHUUTL (B eurebey Aeid Gueeh
Gumigeyerer eSeuF epevidb & Hulles med
QuissLIL(BHEDS.

[HE0TEMLOEHEIT

l. ounseard F&s06TH @) ki@ e L 6hr
Uwenfls@hd @ HBLOTGT  LLIGSTdHM S
Cs1(heSns. Bsarted gL (Herhdb@Lb,
vwesfls@d gnu®lb  F®erlieL
GDDEENS).

2. uep Qevewns FHowulleyd, LEH
agomliul L Hleevuded el iflhi e

& 61 ©) LI GOT & 6T

afl L

LOSGH®DUTRT HTGE LOTHDHLOGOL SMB).

Qa1 Quids LEHDe GH®DE:S 2 Fa SN/
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3. awnsard Famew AHTe %66 i)
RCy Fans CFaUBTed 6uTHeTSSH 60
u@s LommuLl L aeytb, Gamr Gevibifetr
SHDGUGHTOILOGYITL. LOTMI6U6LEm6V.

4. snensCes &L RKUUBSSHID H(HalH6T
LWGTU(RSSHIAUBTEY FIhETSHEHD eThHL(HLD
ADFF@hdG CHameauwiner QL Hms
C51(Hd5% 2 HaENS).

& 74 @wmgeusrar sidiey
SIS SiemwoLidlest [Hlemm
LOHMILD &EWDMSHEIT

Blemmaei

1. @wymsdled QuTmSSLILLL F&H&TLD
THIungng AL rFHuND LTHsEuBLD
Cung 2ABSS FEEISHDG eTalalls
un&iyLblebenev.

2. ueTeUTes FIamevsarfled Hl(BLoybGLITS
ussaunL1qed SeilLpGeurt, OYpeflbg
Ola1eETGLT OFHeVTH).

3. gnevedw (B FoEIhiIG6T OauefGu
Guns Quievrg). eeasiGal, pevev Grm(h

Gamimevig i1 HleoL d@GLD.

4. Fnowuiled aumerauTer U@l
Slpbyarg eTeflsTHpa.  HedeV
Se8TL Grrmeb HlewL HEm).

5. un&dISHeT Faurifl FasL0ms HADLLEMS).

6. Hiufetr eretTums CHrTds) afeL&HeT
SmiLjaamss BHSENSI.

7. WPpSTFSSHTHIS®ET UM EHLDGUTS
TGSy AMLOLILIGNH S GHed el Tes
Q1 1b HevLsEm).

8. ewliflh ALNGST FTHISTSH GTEL
GDDSHLIL(BEDD.

9. eiquwfly grGlor’ fufewrred ermuhEesTm
Nmarasmerd &L (LU S5 EH 6T D6 .
616 Ga, stuig wiflh QFuiBed eTaflBTSnS.

&HEDMSH6IT
1. rwi <fsh Cauiousn@ umiiliL] 2 6Tend).
2. elewev FHmI ASHSBLD.

7 - a1dliTey SMhIGLD Siemioll (Suspension System)

BAE_Chapter_07.indd 144

3. ugmwfliy Fon Hootd
ugmofliing OFeey HHLD.

5. uwewrg et T  OFTGHFTSH
DADLOW  HILOTGT QT ALIFTTLITHGT
Copamauli(hEng).

6. @BNHTeE SL (HLOTEST AHGMLOLIL| HLG GTLOTEHIS).

7. wpeTussSHed LwesTu(hSSHIDCUTI
S sHletrn AareiN@ 967U SSHH)60
vwestu (B & &L
S riulevanev.

LI U GOT & G

Gumgl

& 75 adife o P&
(Shock Absorber)

Freevuileyerer GLo(h - L6 o hi%e6h
afeva6ir a1, @mrbigLoGung) apuhSleTn SHerr
ST5560, Flef fipF& yFwainen sviiflb
FlsivL b F(HOFUIG) LLIGHTLD CIFUILIGITHE@RISGLD,
TDWIF C\FeLeVILD CLIT(HETHE@RIHGLD AF)Tey b6l
THULTE(HEBE OFUIENS. A6T6D, stuLNflhi
@G THTUTTSS AN Qs HLD
QebeurTLoch HigeTioms @)(HLieT b TeH6T
P(LPQUSILD SIS Glarereudlebenev. Galeummi
Qw1965 qurrsesLd GLo(h, LGTeMhig6rIeh &L [hdh
OeTermid QOsmLihs <=Eiba
Q&TRTCLU)(HEGLD. cTa1Car, @) e
sNFlusnsTs AHie 2 1flehd
e NOEENMCEETR

2Fia) 2 Plers) ki@ lsdmeHs
OIBTGHT(H CLPGST M UDHSATTHLI LT SHEUTLD.
1. o pgmiiey euens (Friction Type)
2. Sloaupss euews (Hydraulic Type)
3. amhppds euans (Air Type)

7.5.1 2_[mile] 6uend

Q) &l W & s 0H G um g
vwetu(hSsliuharde®mev. 2 7mulemael
SAQ LML WTHS CHrever(h @)wi ki@ elsmed

Filwuns A Feeu Hhi@&aIhHeHemev.
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752 Hoepss euems

Qaotouew s O uhLbu Ty LD
uweTUBHSSLILBEDS. DI LIT6VED
$SHIAUSEH T 211g 1L uN6d @)uwiki@eusHTeh
K6 & ASTaysmanr HThiGHDS. Db
Quraaws 2 6rarg. 1. VL6 auamds, 2.
O eweVB&TLING IS,

7.5.21 6lLevevBanlis idlirey 2 mlepd

BaiueLoliLneg) HIeubamd ALpddl,
DABGT HGTHGTG GH®DSHB (LPIGUITSH TG D
unsvsed (Pascal Law) sdaagder
2Nq [ ul6d @uikiGE DS .

B&FFDW FH®THET uLflims k%
Causgdlev Syaudamwsd UTwdF OFu16sTed
GL bbb s QupiiuBHEHDEH. Belcaims
SADLOLILTETS) O evsVGSHTL GUTGTNIGTETSHT6Y
QL evsivCaT19g 2blTa) 2 Plehs) 616dTmILD
Slrauid LweTu(RSSLILBHUSTD SlTeu ALpdS
2AF)Ta) 2 Blers) 61T MILD ADLPSSILBHEDS).

SiemLoLIL

B)gatr 6161l emLorienu UL LD 7.5.2.2 6»
snawievrid. @arauaorifed Gamni’ (Head)
o 1" 1m HeSeBTL (L 6T QewertdSLILIL (HGTNS.
Fedewrr flesr Gocbu@Flulevieirar 9eivL cbr
opmitb @peutflaimsva(Two Way Valve )
GLogVILD,B(LPLD (B(BLD GuassTawTLD LsiuL_6HT (17 (hL 65T
Qe asliul (HeTerd. N6Vl 6T [771q 68
wpamawnerg Cagdflsiv 9GTwpLetr g (Eye)
Qwetd s iUl (hererg . & e e ifler
SLpu@GSuievicirer LomGDT®H QpauLfl aumevey
OUTRSSLILL (HeTeng.2ABDS LIL aumevay(Foot
Valve)eretrny Ouwir.@Fsvicirer @ peurpluiieh
Q@ aplwuns Frasmsp CeuaflGuwmnHmeyLb
wHOnT@w awpluns Hausms 2 6rGer
AQIRYLD 2 S NI, FIGOGETLIT (LP(LPSUSHILD
Slgeutd HBITrLiLC g (mb@LD. o L Lm FelesstL eni
Lol L1 6TeSTMILD, 2 1Ly FleOleBrL (hé@Lb GleuarfliiLm
FeSleverL (pd:GLo 2 cirer @anr Claver], 6Tessrolwonds
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. WeLer on®
Qﬂ)f\‘ &

=
ol |- WeoLeor on®B
" @ebreory FedlevorLiy

———6T(RIOLLD SiemM

L] Gauilly ezl

eeuefliiym
&leSlevorL iy

WelvLedr oM mID

e @) auneey

SiRSSILLL -::. E
Siemm

UL 7.5.21 eLeven@anliils siglirey
2 _nflepd

Gadaip(Reservoir) 6161y Siewpdsii(hEms).
Hedessrrflesr GLocbLigFudev sp(p #rinf(Gland)
o 6reng. @ Adiey o Plerd) @)wihiELd
CuTps L ermiged auLflujid Hyeudams
Wifl505@ 55 aamQenis Gsbss8De
2AILSDS). 2 L ym HeSlerL flev 1sivr evfledr
SLpu@dlenw SALpdsiiul L iemp (Compression
Chamber)eretrmid g6t Goeh LGHeaww
erpioLyd iewp (Rebound Chamber) ereirmiid
2ADLPSSLILHEDS).

Belcuems AeLoriiet LOGSTLOTHM) 24u6d
(Transformer Oil) 60%, aflewswmaf
<2960 (Turbine) 40% Feviid) LIGTLI(HSH ILHEMS).

BeusmevalFLIL|LD 655D

QUITHGSTLD FTaeVet GBITeH LTSI
&L d@Lb GLng) 2AblTa) 2 PlerFlufleyieirer (NsivL cbr
SLOCBTdE ST @BEINS. BB ALPSBLILIL L
AN A(LPSSLILL (R, 1DevLevflepiarer Gmibh
wTebe) aULplwTs LOGT(HLD 6T(LPLD ADDE S
2465 CrrdHleb L' aurmede euLHILITS 6Te0leuuTLI
CpdbEd&I5EHLD Hgajb ClFeLENI).
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QUITSHGIILD FLOLDITGY FITaD6VSHS) 6UlbBaYL GT
Detvretr Goeh Gprdd @pshaliuBEng.
19sturestledr GLoch LIGSUIIGTer 2uleh Ao/
ALPSSLILIL L ADDEHGHLD 4135 CHTdHleD L aurievay
QULANLINE ALPSBLILIL L AGDHSGLD UbSL SN,

Qaleunm fevretr Gogyid &HupLb
BEMBasTed Hradded agnu®Fern
ALPSSSTILD 196TVL 68T LoDmMILD FleSlevariflesr
SLPLIGHVIGT T cUTeva HET euLliLiTgs G)FebaVILD
Sgeutd 61(h&FI5005 16T @BLD bl Gprddletr

HTIGSSILOTS 19610165 Fledlevert_fled 16)s OlogiauTs
GLoguib Spid B&sThSGI AToSMET HTihihd
O\BTETEIDG).

7.5.3 &MHD(IRSHS 6UMS

Qaleuens SMHBT 6T hi%ei 6V
uweTU(RSSLILBEDSI. BF STHB6T eLpevLd
QuhiGausied STHDIPSS UMS 6T 6T
ADLPSBLIL(BEDS.

& 7.6 sidlie] sMhiGLD SienwLliiled eanuBG CamemmmisEsLd HleuTHs aFiwD

wemm (Trouble Shooting)

7.6.1 aiFli6y HNrha@GL SemLISle) FSSID erDLIL. SHITT600TLD

6)1.6T 60T &M SH6IT Hleursdl aFwLdb (Wwemm
1 2 _well(BHev Lrmoifliy &emmey grflwimeor (wemmuiled LTMofl&H&eL
2 |yely GoleueLibe Bmss LB Lisiaeme DD
3 eoliifiri HenT&d SiemLihg S[HSSHeL yslw sroliiflil QILINHS&15H60
4 GCeag&dlar e CalleuemLbE S([HSHSH60 YW OLIT[HSSHEULD

7.6.2 ULemL a6l OFMGLIL Siq&&lq L(RF aDUBSH6

6)1.6T 60T &EDMSH6IT Hleui s aFub (Wpemm

1 aigliey 2 Mlepdlamer srflwuing YS! SiemLoLiL] QILIN(HSHEISH6D
Buinkiseilsemen

2 &Lb6IL6vf] Lfh&lemTssLULL L SeTemer | SfILITEDT LiEheme erhmiseD
eflL a1$ls LiEmp ermmiged

3 GCe&dled siflwng Geuemey EFWILITG) G sdlemen LRSI LIMTSHS6D (160608
Bm&s60 H&lwig) onbm Geuetor(BLo

4 3158 GeusLONS C1FE0TN)] HEML WL FHemL 6w B0 GaITsH QU IdHEGHSH60

anUB 5160
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7.6.3 aunsarHFled O\&FMEGSM60T LILIGUOTLD SIeWLOWIT S (HSHSH60
6)1.6T600T &M SH6IT HeuisH aguo (wpemm

1 21F)76) FHNrhiGID emoLiled Fremiol | sflwimeor Fremioliy(Alignment)
(alignment) sflwina evevnoed EHEHH6L | OFILGH

2 g6y 2 _nlehd HenT&d SiemLSH60 LS SiFlTey 2 mlehd] aLnHSHEISHD
(S16060&1) LRSI LIMT 556D
3 U Bolt senieuna SmHsHe0 sflungs Qpé&sLons ILNIHSSIHED
4 Beaxsdley 6o Fflwimg QuirbiSHmosy LRSI UIMT $86D SH6060&) LISISNS
Bm5560 LOMHMIGH6ED

.
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Lonevoreuy a&weoun(® (Student Activity)

1. LDIT6TOTEUIT &H6M6IT Si([HEIED 2_6ITel LI6uufLoements & Sienilidl aungeorsHSled ereueumm) Sigliey
SMKIGLD SieMLOLIL AUMHSSLILL(BETENE) 6TETLENS Sli6) O\FILS Siléems SLoMLNSS560.

2.  LOMEDT6UIT &HEmET Si[HEED 266N LIctofloementé @ 6\&60TM) [HeS60T I8 6uNSeuTmhiS66d SThm)
S1FNT6)Y SHNTRIGLD AHeMLOLILIN60T LITSEISHEMEMULLD Sig60T Geuemey AFLIWD e8iH0 UMM Gl
HMID CHML(B ueMTLLLD 6uemTHE FLOTLISS6V.

&Hewend aFmh&eT (Glossary Terms)

1. Plastic T3

2. Leaf Spring -  uUlemL 66 OFMSLIY
3. Coil Spring - &(her efled

4. Bellow type - oLIemT 6U6MS

5. Shackle - SIMFEYSHBIILD

6. Cantilever -  op(Breems

7. Torsion bar - PDIBES H6evo1(B

8. Shock Absorber -  aidliey 2 _nlepd

9. Face Shear -  (Waly el (

10. Reinforced - eyl
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4. Jack Erjavec—- Automotive Technology A Systems Approach -Delmar Cengage Learning
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5. James D. Halderman, Automotive Technology, Principles, Diagnosis and service, fourth Edition,
2012, Prentice Hall, ISBN - 3: 978-0-13-254261-6

6. KK.Jain and RB.Asthana, Automobile Engineering, Tata McGraw-Hill Publishing Company
Limited, New Delhi

7. RKRajput, A Text Book of Automobile Engineering, Laxmi Publications, New Delhi.
8. AK. Babu & Er. Ajit Pal Singh, Automobile Engineering, S.Chand Publishing, New Delhi
9. Internal Combustion Engines by V. Ganesan, Tata McGraw-Hill Education, 2004
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. eXifluyb Qs
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8. Bretui(h FH&HT EUMEHEDTLD
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cLpeoTM) L FILIEILIETTT 6Xl60TT &S

1.

16y HNhIGSLD SlemLILHES S[HHs
(862600TLq LI LIGOOTL|S6IT WIT6meY?

UL emL 66l QHMGLINN6OT 6U6mEHBH6T
winemeu?

glemevor sl LD ) GULILY
QUEMTH?

a6y HMrhIGLD Slemioli] FFlwms
Siemowlm eI Lmed ermu(BLD
elemeITeY&H6IT WITEmeL.

oL eolflfkisedT HeoTEmLOSH6IT
wimemeu?

10.

116 HNThIGLD SlemLoLILIeoT
6UEMSHEH6IT WITEMEU?

a1 enliflhifledT euemESBSHET Wmemeu?
a1FT6] 2_mlerduleir cuemSSHET
wimemeu?

UL emL&6rfledr OBMGLIL eTeNeuTm)
QUNHSSLILIL LG (HSHSLD?

SIFT6| HhIEGLD SHemLoliiledr
GeusmeV&IT WImemeu?

ehg) LFILIOILIeTr 6X160TTES6IT

1.
2.

LT &Me0T LMY LILLD euemIhg eXlerfl.
aGaenId Qb 6uems LILemL el
QSNGLIY LILLD 6UemIHE)
LIM&Mkl&Hemer Gml.

&M iFlTey Srisluieor
[HEOTEMLO&HEM6ITE oM.
&muiley erollflrbidledT HedTEmLD
SemLo&Hemel LD 6T(L0818.

US& FLIeetoT 6Xl6vTTES6T

1.

B600T19.O1LIEOTL 60T HT6Y STRIGSLD
SIGMLOLILNEDT [HE0TEULD,SEMLOSHEIT
WITEmeY.

aiFlirey 2 mlehd] LLLD euemIhHs
eleurfl.
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661 BumedT SiFlT6Y FHMTRIGLD UM
LLLD euemnThg eXleurfl.

SO HF|T6)Y SThIGLD
SiemLoLiSleor CaML(B 6uemIULLD
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8.0 aml(psLd
8.1 enqwiflial siemlidleor Geusmevder
8.2 enqwifliial S1emLOLILN60T LM kg6
8.21 eiquifll SiemoLieor
un&rhiserfledT LweoTUn®
8.3 eqwiflial Swif UméHen
8.3.1 eviquiflril ST LT&He6n
6UEMHBHET
8.3.11 Gus wHmID Leofluieor
6U6mS 6vlq WIflrkl
SHwTunsden
8.3.1.2 Gslb LoHMILD 61L&
QUM 6oL WIflrh
SHwTunsen
8.3.1.3 Geuniib LHMILD
QFHLLMT 6U6mSH
enolq Wikl
SHwFuméen
8.3.1.4 fei@GeuLIq I LimeD
6U6m& 61l Wi
SHwFuméen
8.4 ueur eviqwiflr
8.5 rfleurdifleir opmd Sifleurdiiler
enolq Wil
8.6 eniquiflral LNGerm
8.7 ewiflial el&&LD
8.8 Lieoflra Grmiguieno
8.9 6li6) SIEMEVLETEILOETOTL.
8.91 6lfl6) SI6MEVEOTEILDETOTIY 60T
(€] 0
8.9.2 6fi6h SIEMEVEITEILDETOTL] 6D
9_eitem B&HMevoTrhlSe6i
8.9.2.1 GaevL[T Bsmevoid

enolq Wirfiral SiemLoLiL
(Steering System)

QE75VU

8.9.2.2 @a&bul
@amevord
8.9.2.3 Hrhaifedr amiley
89.24 GLm — @edr HMID
GLm — ey
8.9.3 6lieh SI6MEVEITELDETOTL.
Fflwins &e0e0Moed
Emhsned anu@Bid
elemereyseir
8.10 Q&5 Menfl&H&6d 6vlg.wiflh LHMID
ueur el wirfli Geumium@ &6
8.1 (peiT GG
8.11.1 (peiT SFF60T EUEMSHSHET
8111 aLL &erdled
[Dead Axle]
8.111.2 emev6l Sh&H6er0led
[Live Axle]
8.12 6oL L1 oiFa [Stub Axle]
8.12.1 6Ll SF&&6I60T 6UDES6T
8.13 el wifliral Siemiolidled erUBLD
&eODUT(BSH6IT, HTT600TRIGET
LoHDID HleuTSHE QFiD
(LLEDMSEIT
8.13.1 eviqwiflral SiemioLidled LNIGer
aidlaons QHsHH60
8.13.2 6fieb 4 B360 (Wheel Wobble)
8.13.3 eiqwiflrbl SiemLoLiemL
Bwss slqeTond QHHSHeD
(Hard Steering)
8.13.4 QUN&EDTLD 6(H LIGHSHLONS
8105815 6156LaVIHED
(Vehicle pulling to one side)
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NWEF QFILGH6D.

&mhmed GmmésLd (Learning Objectives) ‘ HD—@

1 svoiquifii siemwLliflest GHemeusseT HMID EUEMSHSH6M LMD LOMT600T6UT &@6hH 5 S

2 eviqwiflil siemwltled o _6Ten euem&SH6fledr LLMhidemeru, Geuemey Q&WIW|WD
s upMld SIBHE O&T6TEHSH60
& 8.0 am(&Ld stuigwirflir agrii” (Steering Shaft)

R uTsIS®S PLEBBT QL F
LIGBLOTESGUT 216V6VG) QUGVS] LISBLOTHST AHGU[T
N pLoyLd HaFulled HBLILD 6 et et
LI IewsIdend 01FaieuCent QX TL T 2 (heuUTdBLILIL (heITer
[BIGSHBLOTEN HLOLIGLI HlewF HBLILILD SHGOLOLIL|
(Steering system) erewtiu(hid. @ uTHewT
S (BUumL (B AdLoLILTHGeu HHSLILHEDS.
gOlewafled FTanevHafleh AHMLOLILHS@ T DL
ansardms U HUumTl BLer Qudss
Govasaniq u/eiTengy). @eIeUenLoiNet (LpeT &L GiT
Fa g eig il QodsresflFid Hpliuns
LIGSSTILITDD Falg ULl (1§ HEDLOLILITEGLD. @eunmiest
SADLOLIGOLILILD, O)FWGOLITL L U)LD 1968T Gu(HLD
UGSHlFaled STevGUTLD.

& 81 coquiiits sievwiien
BeuemevaeiT
o sivgqufli afeller FHippHewds Gsressr(h
(Lp GOT
Canemishlev H(pLiL 2 Heaybns).
o AUTHEASD®DS QUMGTAITG FTa6evull6h

FhEgmsmar  Geumiul L

FpLiyaugsn@Ld, GCrIme FTmevH6rfed
UTsaIG®S Howliubsd Frrs
OeudgsiasHGd Qhs iy
2 505G

& 8.2 eviquiflrl SlemLoLiiledr
LISl &6lT
1. gl afed (Steering Wheel)

2. eigwili srevib (Steering Column)
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siviquwirfliy Swigurdeiv (Steering Gear Box)

Sgmsiv agrii’ (Cross Shaft)

AN AN

gomt i (1) 9 wer iip (Drop

arm (or) Pitman arm)

9gnd e9mg (Drag Link (or) Pull and

Push rod)

oL gr(® (1) Cord g (Tie Rod or
Track Rod)

. ureb ggruflever” (Ball Joint)

. petr 244 (Front Axle)

. Gy (® afeb (Road Wheel)

8.2.1 ehigwiflral SlemLoLndledT LMs ks erfleor
LwesTum(®:

1. eviquifliral &a&o (Steering Wheel)

Qa1 aul L auig augFled @Tesst(h 1606V
eLPGT M) HLDINEHGT eLPGULD ABGH LD FH)6D
Qwewrd HLILL I (B GLD. evigw b afed
stuiquwirflis @i’ epeutd stviguirflis Swif Lmdeiv
2 1 6T @entdsliuL (HeTaTHTe) 6ivig wilib
afanev SI(BLILILD CLIT(LPGI FEHBTLD QUGS 6DV
Qg1 ypLons F(BLoLyE DS

2. eviquiflrel &mevd (Steering Column)

Qg1 2 arafpm 615@ @HLOUTETGT
GLOMUI H@&LD. BF6v stviguwirflm agmiil Gl
eLpeLD FLpGOEIMG). Flov Falewt b eursesThigeleh
L (Bbflet ugSdanas sivigwirfli srevLd o 1 6br
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Hwig wamns Csmawmer 65 el
QUTHSSLILL 1G (hGHLD.

3. eogwifliis el (Steering Shaft)

BFI BV STULPGTET 675 B)(HLOLITGY
QFtiL(hEDS). B)Hett GLoGOLPeWENT siviq Wwiflhi
ofepiL et euifliiueireriusar (Splines) <isbevg)
Frafl (Key) epovid @awessidsliu®BEDI .
LomILpemeT svig wiflh g Umdhev o L 6hr
Qe ewrdBLILIL 19 (hSEGLD.

4. ol S Lmében
(Steering Gear Box)

SLD HETL LILIGTHG@HHSTS 610G UIHhI
S undev LweTuhSSLILBHS D).

1. QU GBT siugquiflb 65eSleh Gt (D dsd:dm 1q.1L1
flw erey dewgmw osiuh b
Quindy erusamsd 051 (HSHTnS).

2. eviquiflty efellelr &Fiped alwF@u,
svg il @evewiifeh 2 erer ¢ his
[TTIQ 63T (LPGIT LGS HGDFQUTSE LOTHMIEIGTNS/

sowqwirflil gy

6oL Ll

Spberdled Gadrh
| apdedled

5. eng.wiflil emevotli e (steering
Linkages)

siviquifliy afemev &Hmitp Cung, afedesr
QuidsLomens) suiguiflhl @il eLpeLDTS
sivig Wil Ewun e AL En).
Q161 SLOTCYIS], 19 TTLT 24/TLONGST CHTewst
ADFUTSH LOTMIEIGSTDEI,. GLogYILD 1g.7TL1
<7ip (Drop arm) <uewgy 9mhid gr(h
(Link rod) o 1 et @ewewerd i (Heireng;.
Qlhids [JIIQGGST DM (LPEOGTWITG S LIT6H
SOTuSIGESTL. eLPGULDITS 61VIG WIfIhI 4TLD 2 1 65T
Qanesid LIl (HeTend). eiviguiflis iib
21 VLl Hshemledler Sp Lpemeauiled
Qs sl (ReTergl. 6Ll AdHFe)
Quesr(Po @LIT(h AFLD ELPGULDTS
oLr(h 2 L 651 @aessidsLiuL (HeTend).
sivig wifli efemev auevag (<) @& ymib
FLODMIISDSG TDU 6L L1 AFEIH e
LGTLGS ey BIL&l AVEH IV
YmLor s Sl eunsesidans ChameudGHnm
SlaFulled HpLoud CFuIEmG). sivig wirflibs

T

1\

-

SiL 6L

—

\

umed gmiletorL.

il

7 =

L 9oné on® (soL

on@®)

eolq wirfly Swif Lméei —j\

eolq wiflril &mevid
19 6mIel QqmiL

eoiquwirfiu effed

i

g

e onE SHFb

1 wIné on@d (prey
Bemevoriiy

.
‘ L 6Ol un(B_ (i f:3

60lrk &)

QOnéd efrkié Lmed
I E emilietoTL.

190 LD

uLLD 8.2.1 (21) eviquiflf SiemLoLi

154 'I

8 - eviqwiflial Siemioliy (Steering System)

BAE_Chapter_08.indd 154

@

12/20/2019 11:56:45 AM



eolq.wirflrkl
. . . SHMEVLD 19 6WIT6)
etoiquiflia élwi gL
unéen
Qomé edraid Lmed
emiliesorL.

.o edlrié

Wweir flema

Qomé edrkiéb
SHILDO

LLID 8.2.1 (8)) enviquirflil SiemioLiy

Qewewri9etr eiorienou U tp 8.2.1 (<=1)
LommILd (<24)6L HTEwTGUTLD.

& 8.3 eviquiflriy SwiT LméHen

siviguiflil EwFs®eT 2 GTerL SEu Fa (b
sivig wiflir Ewgumdeiv ereurtiu(hLp.

Fde LB
QFTHSBSHF g FLPeh BUESSDS

6iv 1g. w rf] i

OB egletr eLpevid (LpeiTerh 1968 aWILD
B&H(HLD BUISGHLOTS LOTHMISDS).
Qaarned QLU (BHerd svLll PhHFHe
Cormald@ TN Vg AHVVG QLG
YmLoT S 6Tefams H(BLIL (LplgSn).

8.3.1 eiqwiflral SWITUTSH6D 66w H6IT

sivig wifli Ewigumgedled @evessiu/id

Un&bIG@aerufip, 6 &Fuwedum(hseaernulLb

AQLUUDLWTES ®aldS &HLDbOTL auTm)

UBLILI(HSHLILI(HFHGT DT .
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1.

Gourriib LommILb O FSL T[T QUHS.

[Worm and Sector Type]

Geurriib Lopmitd Grmeu euends

[Worm and Roller Type]

Geurito LommILD L QUeS.

[Worm and Nut Type]

Gourrrib LommiLb a6 uens

[Worm and Wheel Type]

Gauritd ommitd L el if-FF&GevL g b1
LIMT6H UGDSS.

[Worm and Nut with Recirculating ball
Type]

GsLb LommILD Ol eUems.

[Cam and Peg Type]

GaLb LopmiLd Crmeu euendd

[Cam and Roller Type]

Grd LommiLd 1BLIGHT aUeDs.

[Rack and Pinion Type]
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8.3.11 G wmmib Lleoflwier euems

enolq wirflrbl SwFUT&Hen

Si6MLOLIL:

Qaruews svguiflis  Hwiumdeaded
stuigwirflihr egriig e Gaib (1) Cauripdha,
LFleurTas 1965TUWIGHT 6T6STM LIMSHLD Uj6sheuTF6d
TUIGBeTL. eLpGULD B)GDEUITSHBLILIL 1 (HSHGLD.
Qs 9estlwesiesig) Grd 6165 LITEHSGIL 65T
QsTLIY G&Ieurig (hd@&LD. 6hvigwiflb
ofme FHpommib Cumeps  19esfwiehr
& Lp&VILD. 9estliast & DmibGurgy Grd e16Tm
UMSLOMeTS QL& H6DVE QUS| LIDLDTS
LISSHQUMTL 19 6V [BH(HLD.

2A65 Cgd  grget ZuuUsHpLD
L 7T(hB@BL 6T Fa_1q LI LITGD gRu)ever (h 56T
Qurmsasliul (B Adeal  LPeTLG S
afcbaafler VL L1 HhHFIGH TLDBHGHL 65T
Q)»ewu1dHLILIL 1 (B SLD.

BSuinkigld elsLb:

PULBeT svguwilis efenev I LpMHpILD
Qumupsd  evgwhlb @9 mLlig 6
o erupearuich o arer eflwer G
B gFl6b FHmIFnS).

ASRTT) Byt awewihgieier s
eTebTLIg estlwestlest FipHFlevw Cumpids
UeVLILGSLOTSCeur, Q)L LidsomsGeurt
BSTEDS).

. GO 6D GUGUED 19160T

eflelq Gumedr
SHId

—

6L Ll

S &erdled
ewL o
SHIDO

umed
egmilieToTL.

oL B D

mi':.r.r.rfﬂfffff

LImed gl‘ll.I.IGUOTL

"

'"r-

...—5
L

uLLD 8.3.1.1 (1) Goé odmib feoflwiedr
auemd elquirfiial Swirunseno

B)F6HT HTTGRILDTS B)BGWIL 65T D)o/
OLITLAGE (h Lids siulquiflb 47eoLo
SGTGMQYLD, LOMILIGS HTLD B)(LpSHEa LD
QFifng). eTewGou, 6Ll AdhealeyiL 6ot
Fa 1 U1 I6VEGT B)DEWTLITHS HIHLOLIEIMS].

8.3.1.2 Gslb LOHMID EILIS EUEDS

enolq WIflrbl SWTUTSHEN SI6mLOLIL]
@Feb srviguirflii e riig 68t g (LpeveTUieh
G&LD 2 GITeTeyl.
Bbs CsLd LEFI (LpedTenLDd NHTEILD BAB(HLD
Q@ Gus (Peg)ser o crener. @aiall(n

uLLD 8.3.1.1 () Gué wmmId evflwiedr euemss etviquirfl HwiFLméen
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Oud@send (Peg) Hrmsv el eLpevid o eviquwiliy eqrliged 26rer Gsibd
QI AFTUPLGST BeanesstdaliLL (HeTens). u@Slunesig) Gr iy Grmevr Guiflibi epevid
B)35657 6161 SIEDLOLIGHLI LiL )6V HTESTGVITLD. ey Fhifled Srbifll 1919 SSLILL (HETETS).

ULLD 8.3.1.2. (21) G&ld LoHMID G LIS 6uems el irflh HwiTLméen

eolq wirflry exqmic

o Ln&en

Y L

uLLD 8.3.1.2 (25) Gslb HMID L& euems evlqifiil SwITLmSen
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Suiki@d eNsb

o sivquifity efenev FipHmid CLTpg GaLd
u@Huied Qumrmpdluyerer Gus (Peg)
261 sivigwirfli efenev & LpHMILD HeF 53,
gmU LpeTe)ILD L96TeILD BB HSHI 1qITLI
fow alreled Gureim AFwIF
O FUIAIBTE) FSHHILD IV AHDVS )
YmLons S)(BLDLEIMS).

8.3.1.3 Geunb LoMMILD QFSHLIT 6UEDS

erolquirflirkl Swiuméen

SiemLOLIL:

o  QBFev 2 6irer Gaurtitb eI @)essIdBLOMEH
B)e»aeweri 11968 eLpeuLd stviq wirfliby g i’ (hL6st
QgL (HeTeN).

o Qv 2 arer Geurritd agrii’ @ GL i
Gomevg Guiliy epevib ameyd)hif gy eir
Ourmd Ll (Herensmed Gaurmib agrii
FGUUILDTH FLpeVISIMS).

o Qaumjib 2 1 687 OFSL T 6T6TN B)eeuortiLf
Qamewrdsliul (Rererg. uLd 8.3.1.36)
Qg1 s L 11 uL (HeTeng)

eFWweLLI(BLD eNI&LD:

o sviquilh efewev &FLpMmId CUTLPS
Gaungid &Lpestmy OFSHLmedr GO L
Carewrdhlev HpLiySns.

. Gioedr SyFb et

ULID 8.3.1.3 Geuniib oHMID OFEHLMT
6uem erolqwifil SwiTumsden

o craiGou QFELT(BLGT B)ewewTh 6T ar
QL LD (ALPGTEILD LGS EILD HDF b
FEHETSHDH QUG 2A6VVSH @) &I LDLOTS
SpLoud CFISNS).

8.3.14 foi@&GeuLlqmMh LITELEUEMS
enolq Wwiflrel Awirunseno (Recirculating

ball type steering gearbox)
siviquiflh gmigetr (Steering rod)
wparuiled H Gaurmid AMLOBE)(HSSLD.
Bbs Geuriidletr GLosbuGFuded spp L (Nut)

eolq.wirflril
QqmiL

uned BLB
oné

f&r@GevLiq i
umed Guiflr

uLLD 8.3.1.4 Far&Geul gl Lmebeuend evlqwifli Swifuméen

=N /4

8 - eviqwiflial Siemioliy (Steering System)

BAE_Chapter_08.indd 158

@ 12/20/2019 11:56:46 AM



QuTmSSLIUL (HeTend). bL1getT Geuafluieh
o Grer @t (h HiauTThiseile auFduims
Fev sluteeh umrevsiv pLigm@p (Steel Balls
Nut), Gaunguiin@d @ Gu 2 6rer
B Qauafluiey ewardsiiuhEermer. Bbs
stulead LImed, BL1g HE&LOCaumFlN@Ld Geor Gui
O GTL @D 2 JIUIdaUd: &M 6 me.
BLiger Gereflliudgsdded Hew UDSe6r
Oy’ L LI 19 (B GLD. ey CF LT Hwirfled
o ¢rer UDF@HLGT Qewewdlerper. B)hs
QF LT Hwir agmingesr wpigelled gt Fib
QuTBSSLILBHS DS

GurmiLfl sL@UUTLG

Y (0]

siviguifliy efewevd FHliyp Cumg
Gaungidlesr bgerer umed (Ball) &mndls
OsreasGL Geaungip Qe Qeveflufiesr Groed
B&Tha OFOFeTmer. @bhs LT BSThe
OFISNG UFSHWTS BLIQGHT LE% @)Tess(h
®&HHT ADLOBSHIGToTeT. 6TesGas BL,
Geunriblesr 16 GLogyid Suptd B&HTEDS .
Bpevrev ClFdsi iy iy sp(h euL'Lailed Guimetmy
FOMIEDS. OFELmT Hwuflesr @hs AmFay
Cgml AF epevid, Obid gr(BdEGs
SLGSLILBHEDSI. BBGH eLPGULD (LPGSTF BT hIHGIT
FlpLoyElesTment .

evlqwirflri 6ffed

e enlq wirflr
ubL
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& 8.4 ueur eniquiflril:

B5BHSST LOHMILD TS QUTHGCH hIEHEET
aumarauTer Frmeuied FHBLLISDG
21 Fahdlanws 0OFeIds Coucsriqu6Tends).
Qserred OSTLIhSH QUTSHTSHDS
CFdad Cureps LB HSGHS
SHGTLIL| TMHLIL GUITLD.

QFlev Hulled GBI L A(1pSBSHeh
uLb9e9(mhg svigwifliy Hwrumdedns,
OraussliBEng. SsSTer 2iwpdsid
agns@@pw 80% sviguwilh vewflew
OFIFDS). LippeiTer 20% uewfl oL’ (HGLo
Lo6sflg FHHWTS A®LHDG). UL LD 8.46D
Q& ST L L UL (HeTend)

o eTeuGoy QL (e UMETETE FTemauuileh

UTEATSWDS HFOULDTE H(BHLLISDS, L. . .
. . . . .. ueu enolq Wirflrél euem&HEH6T
stuiquiflil SieoLoliyL 6T Flgeu 1(LpdsLb
UWG&TU@Q)Q)IJLI@:@Q)@] @g)@)m@u_’ Lairy 1. @G?.STI_dBUGi) QUMH [Integral Type]
sivig Wil 6165 M) Fa MIFCHITLD. 2. OkGsy ewewas [Linkage Tye]

4
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~
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A o (WpFGT (LPFHIG) FTEMVSHET LEoUGHTIq H@HSEThd BTG AHMLOGSLILIL L 6. -
05 !

7] HTTH@HSHTH AGVV.

-
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8.5 (&) eviqwiflral L960T HeBTEY
(Reversible Steering):

o FT®VUWIGT epeVLD TDHUL HIalg W
oL (hseflestred ermL(hLo b Teureg)
sivig wiflib @ewessTLiLS6T LomHmILD eruiq wirflibs
S epevld sviguidlib efenev AL b,
siuiguifliy afeb Li@neuang sivigwiflb (965t
psie) (Reversible Steering) eresrGmimid

8.5 (o) et BT eLevNS etvig il
(Irreversible Steering):

o FameUile VLD THULE Fnlqll
Lormun(h&eflesmed HUBLD AFHTe B6rT,
sivig wirflih @) ewsTLILSET LoMHMILD 61VIg Wirflihl
Swg epevid shvig wiflh efenev AL B,
sivig wirfli afeb Lhemrmioed &HLILSDSG 65T
B&sIe) @evevns suguidlt (Irreversible
Steering) eretTmy Guwir.

& 86 evquwiflii LGer (Steering Play)

o suguiili aieh 19Cer @ebevTLosh @)(BbBT6Y
FEETHISNe TNLUBHEGTD AFTaserTed
sivigquifly afedlesr  Hlawev oMM g (BLb,
QUTSHEILD Hlewev HHLOTMeVTLD. 6TaTGer
siviguwirflit eieoev APlgene) FHMILD U
FBLILLD SMTHDSHTH SHmLod:d Calesst(hLD.
Qan@ eviguwiflin efed 9 19Cer eTedTMY
Guwir. (Steering Wheel Free Play)

& 87 coquiiits cidpi:

o shugquifiti GuAGuim eredTug elvig wiflhi
FeOlGsT FMHMISGHLD, ASGHT HTTEILOTS 61VL L]
2A5Fe0 EmLoyd CHremtdEN@GHD 2 6iren
NEIBLD A@HLD. 6T.5T: 360° : 36°
(ie) 10:1

& 8.8 euemeN6)Y YLD
(Turning Radius)
QUTSHEILD euenanaileh HpLoLjL GILITLpS)
TDUBSBSH T (g W OSFSP HTLD QIR

ATLD GTILIL(HLD.
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8.9 &5 QRMIGUBSHHIH
(Wheel Alignment):

o UTHATSHGHT LPTLDF F &[T hIS® T
o flur gpewmulled Cumpsdd), QuisssEnHeE,
TDauny Hae Hnidsasnd  FehsIn
PuphiGL(B SIS0 [Wheel Alignment]
eTGdT MY G,

8.9.1 Gmn&aiD:

1. wped1ud:s TV EMaErT 6TafHTS
SBLILSGD.
2. wpeTudEs  fvsafled gnu®FHerm

CHUILDTEISHDS SHDDDSH6V.

8.9.2 6li6h) Si6MEVEITELDETOTL Q60 2_6iTaT
Gamevormiserfledr QILIWLIT

1. Gaevur i CHrewiid
2. Gsibug Gasnewitp [Goed Fruiay
G&Tesuih |
3. &mbetr smuiey [gsmes 19676l 6or

FIUIe)y]
4. GLr-@ebr wpmid GLm-el [GoD

iy oHmib tBens Lodiy]

8.9.2.1 GaevL Gamevord

QUTEGNISSHGHT (LpetTLIGSE aTGOHMAT Ih6tT
LSBT IQ60 @BBSHI LUMTHSGLD Qumepd
Slmifeelesr ewww euipldh CasmiligH@ib,
OFhGSH%5 CaHTLgn@d @ Gw 2 6rer

GHTewILD HSLD.

paferr 7& euTEeIhisened GHevL f
Gasmewiid 2° wpHed 3° auang @ hSHeTLD.

urip 8.9.2.1 (=x), (=) wHmito ().

CaenLT Bamevorgdleor GHN&HE®HLD:
1. svguiflhi Awiiier Qudbsdms

eTofSBTdHSHBH60.
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. Q5MmHIG S8
oLY
& “—-j,/
E erym SLgiefied

&fleor

eTUGS

uLLD 8.9.2.1 (1) GasenLT Gamevord uLD 8.9.2.1 (2) GaenLiy Gsmevord

Wweitymid

uLLD 8.9.21(8) GasevLT Gamevord

2. soLWoerts vweTu(hdsd Gurgy Qv Cw 2 6irer CamewwiGLo GsHibui Gabmessiid
UTSRILD (B USHLLIS Qupliuas eraLiL(h'Lb.
ST 55. Gaioug Camewid Gumgians 1° 1psHed
3. FEHIHIGTCD 2 SMILD FTELOMII GHDDI:S. 2° queng AMLOGBLILL 19 (hd@GLD. UL LD 8.9.2.2

(1), (=4) womid (8).
8.9.2.2 @a&lur @&mevorb:

UTEMSEFT (eSS cSshBamar, et GaoLr GamevorsHleoT GrT&eLD:
USSLO(BHSI UMTHGLD Cumepd Aeieiedles 1. ansed euameraied FHmLoyd Gmepg
wwelfld Carlig @b, S ruiled b HApliumer  evguilh QuEsdms;
ugwiiu(p COFhi@GsH s CHTLIgHESLD AER(CEZAETR
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amsL1q 61 G&HevLT u“ urdliq e GaeiLi

UL 8.9.2.2 (21) Gabuy Gsnevord

g a5hE&58

&5 &IT 5 S| 60T
mLWEBHT([H

undig e GaevLT

Lwiflédr emwowsHGam®H ( Q&HIG S
L]

Gabury

&l 1960760 60T
emwWsEBaMH

8Ls &k 0t

(WeTYMm &5BILD

LLID 8.9.2.2 () Gaswuy Gsmevord

B 65hG5H8

/

ambaLig el GosevLiT

UL 89.2.2 (@) CGauy Gsnevord

2. rwij Gauioresitd $NTSEILBHEDS.

3. QUTEHMTSSGT 6Tl HTTGILOTS Fhiesr
oIty Fesgdder Guli@aafed
aDUBLD 2ALpSSLD GDEHSLILHEDS.
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8.9.2.3 dmiledr gmiiey:

QUTHTHBGT (LPGSTLIMLOTSE LIMT[Tdh&LD
Qumupsl, Hberatler eww oLl
Carlyn@d, s®guledmbs Crrms
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Q5hI G55 CHTB

gﬁrmﬁ\dﬂ Fmiey

|
[}
Q5hHIG 55 Can® _"lr ’

&riar 19607 60fl 607
mLWEBHTH

&l 1966160 60T
emWsCHTH

i N edr

&t 19607 60f1 60T
— &miey

A | g

ULLD 8.9.2.3 (21) & (2) Hrhfleor smiley

a@gwiu@L OFhiGHdHd CHriigHELD | B
Qe Cu 2 crer CHTewILD H@LD.

o Fbnfetr Fuiay e1etTLE 7° (LpBHL 8° auedr
Qs L. L 1p 8.9.2.3 (1) & ().
Hraifleor gmieleor GrM&HHMhIGET:
1. Hmptiumiseiled eunsarddN@ b
Blavevd seTamin Havi SEm , A |

2. afed CUAlhIGEHEHSHG GHMDEUTES LIGHM6 smflein (!pdmmlb

2GHDS!. uLD 8.9.24 GLm-@edr
3. evquiflhiens cTaflard@GEn .

GLm-sieyL:

8.9.24 GLm-@etr opmId CLT-Si6)
GLm-Qedr:
o QUTHATSEGHT (LPGITLIM F BT hIHGTIGHT, (LPGSTLIM

Qe Gaer] 2igaetr 19611 m Qe Claerilenws

il G®DaTS B(HIHGHLOTETTe) g GLT- -

Betr 1Tl ILI(HLD.

o QLm-@6tr 2anay 3 8.5 aueang B)(hdGLD.
(uLip 8.9.2.4) uLLD 8.9.2.4 (a1) GLm-&e0r
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' B | Qhs@GLomm AdLoliLms GLm-AayL
6161 S CWITLD.
8.9.3 6fleb siemevedTOIDETUTL. Srflwims
SIEWLDSHSLILLMO6D E(IHIHSIT6D
U@L elemereyser:

[u—

uISeId S Loyd Cumeps emHu(BLb
dwalevd@ IldFwmed alTHerd

| A

' seilLpLb Hlenev eTHL(HLD.
. T - 2. TS VEHGT 2 HMISHVIL G LILIGHTSSE
Sfledr (LpeiTYMmLD G /ﬁ@[_b
UL 8.9.2.4 (21) GLm-8edr b :
Luwif eflewgailed Gaus Grifl(Hib.

o QUTHHGHG UPGITYDF &F (7T ki H6r6H, L WFSeMGHT /L SHTeVLD GHMMULD.

weryn @ Oeuafl Aser  96TLD sivig wifli QFUIaUE) H1QGTLOTS B)(HSHSLD.

QoL Qeavaflavw L AHSWTS

AN

QUITSHGILD (1§ LidbLonsh B)Lpss Gpfl(hLb.
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8 - eviqwiflial Siemioliy (Steering System)

BAE_Chapter_08.indd 166 @ 12/20/2019 11:56:51 AM



& 8.10 6Ww&smeufl&Esed svlgifih HMID Leud svlgwifli Geumun®Gser:

Qs sneufléased eolgwiflb ueud evlqwirflr
1 eiq Wil Quirkis QuIHST F58) Buindlr 5865 L [BEL @evevrioed, Geum)
LB LweTLBHDE. aHNeus) Qb F&HSlemww [FlTeuld, sy,
LledTENILD] E\&BMEvoT(H SWIMhIGEUSTSLD.
2 FHSHILD SLPEID OIIT(LREI il &LomeoT &ewmeunet erdliieflens ermUBSHME.
adliielens ermUBHME.
3 &6DMEUTE0T 6T6WL. G\ TET0TL P& GTEmL E\GHITEOUTL. GUMSHEDTTRISHETHES
6UMSE0TTRISEHEE LOLBEW &) LweTLU(B S eterflana eroiquirflihl QLIS 6VMLD.
4 eoiquifiral 6fieb, ELosanenfléaey eviqwifli | enamL mmedlds LbLl, Hmeu @Lomil, Hmeu
SITLITS61, LTI 7LD, Bemevoriger | CaaflliLg Osmly, GUmedTm LIN&kisel
BUedTm LINGTRIGHET ©_6T6IT60T. LwieoTLI(h &hledTmeDT.
5 Fnemeuuiled rMUBLD HT6)s6em6r iFlT6YHem6nS FHMhiEd CHTETEIHLD.
FaIdHd e\SMeTeuHSleDemev.
6 eniq Wil QLS S1fls FHH CHemey. | evlgwiflbl OFLSHL Gemmeuneor F&H)
Gungioneors).
7 UGG BMevkisefled Hlewg HpLeug | SpUSHE SMevraserfled Hems SHlpLieus)
LOHMID SLBLLBSSHI6US SH1q 60TLD. LHMID SLBLULBSSI6US) eT6rg).
& 8.1 (pedT SIFs Gunestmeumenm CT(mdd eunmler eLpeuLors

UTsNGDH CGauetriguw HaFsafled FpLiu
2 sWns o (Haumssliul (Rerer @)pLoL s
STHIGUSHIL6T afed amil, L Ll AdHFed FLLS®SCW (Lp6tT AFF 6TedTHCTLD.

UTHAT ST LpeTLSHS GTL MW G

Srindesr evLL1 gph&edled
LI/ snel/ gy evofl

Yrsmneor Sib
e 1315

—— =

showq ikl SyIFd (g6

ULLD 8.11 (Ppedr SiFs

8 — euiqwiflial siemioLi (Steering System) 167 'I

BAE_Chapter_08.indd 167 @ 12/20/2019 11:56:51 AM



Si6MLOLIL:

o (LPGHT AFFTWIG BV T QUTEGIAIS66)
2 GTfL DD 1GUiLeVT auIqaudHeVILD, HevTTSH
uTEaTHIEMNSI_LoT6sTSTS5 | aungaiClai (hs
CHTODSGSYILD QUTHTHEGHT 6TWL & THNE/
GLimeb SLOSHLILIL 1 (hSESLD.

o (petT AFHeT Qb TS LD
Einfesr 2 NIMe) VLI AdHF6OHET
OuTBSSLILL (H @(HSGLD.

8.11.1 (p6lT GH T UMD SHE6I:

1. QL sde [Dead Axle]
2. meval AsHdled [Live Axle]

8.11.1.1 6ILL Hp&dlev:

8zl L1b1f) K55 GD. BFDGLD
Tl W1 S@LD 6Thd g QBTL LD Bevanev.
g urcTHlweh, AHFed g’ GuresTneaunHadM
OLIDTLOGY QUTEGSSHIGT 6TamL, sTuiguwiflhi LommiLD
199G FletLrhugenar HmigLd Lig Lot (KL 2 6iTen
AdrOlewev O L 2A5F60 6165TECDITLD.

8.11.12 emevel Sp&dleu:

Qs BN 19LITGTALIC), 2%dF6D
QLI F65Te8IHHCEH 2 GTETL g FlamiL HL_dILD
AFFMTSH (LPedT 2AFa BBHLILSTE) Vel 2dFleh

(Live Axle) er6trny SianLpdai(hEnsi.
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& a2 cvLt apaded
w6t AFHe @H L et Sarfley b

Snetr 2 HNwimed 6Ll AHF6) AeTH
QmeawdsliubE DS % FHbi 1968 e e
Lowions Gsnass(h @ yneptd S pLoyLb
QUETERTLD QUM (hSHLILLIG (hdSGLD. Qe
siuig w il et eLpeULD 6T & 6H & dh)GhT
LTSS afcvEmar Caamaiunest HaFuied
Spliu 2 565D .

8.12.1 L LI SphsedledledT euemHS6T

1. eredlwr euewa [Elliot type]

2. fleugsiv etedwnl’ euews [Reverse Elliot
type]

3. &domuietr ewens [Lemoine type]

4. fleugeiv wmuietr ewens [Reverse
Lemoine type]

1. eredwnL. euems [Elliot type]

1.T6VL. GUTET

ULLD 8.12.1 (21) ereSlwnL. euems

=y /4
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Sloevl. eunar

At Nebr | eoLL1 gy&edled
= gyli/snedl/ ik Geir
*-1 ape &3
l| — 'qu T @,pa'n &G
1 ]ﬁ
. b
o o1 ] 111
i (e &8
y&edled g
ULLD 8.12.1 (1) eMLL1 S&Fedl60r 6)emSHSH6IT
Bsetr 1ol Hewiolieny L 8.12.1 3. edomiiedr euema [Lemoine type]
() @b FTewieVTLD. (L6t AHFFesT B)1h @Hed vl wdsTaim  wpen
epevansnid elfibs Fleauisd Gunde!d. odfler  EpliiypsHe £

BaeyL 6t sl 2dFnegy (Stub Axle)
Sttt opmid ST LF GuTebL eLpeuLd
QUTBSSLILLIG (HSSGLD. B)BeTT6L sivL L1
HFFTGHIS] (LPGST AHFF6b (LpedTanLD LT65TEenILD
GTIH T ADFEDS).

epevid QuT(rSSLIULIQ (KhEGLD. Dbs
UMS 1gITHLTH6T6L GlL(hLDLTeY LD
uwetuBHEmSI. @B A@®Lolly UL LD
8.12.1 (@)eb &L L L1’ (HETeT ).

2. fleugev eredwim’. euem& [Reverse
Elliot type]
Bgetr ey uLip 8.12.1 (<) @ev
ST LLOUL (BeTeng). @Fled wpedr idFledr
QH  PDIHGBHLD  FTHTTGRILDOTHRLD, é
Ll i5fer @ paIsanhd s J e &5
BHooulsdy Bps@. Gl erefwm LLIb 8.12.1 (@) eSiomiledr euems

umGdW GuTeTGn eVLL AHFFTGUS]
Hsnfeir ommid S LF GuAGL eLpeuLD 4. ffleugerv edlomiledr euem& [Reverse

QUITRSSLILIL 1Q (HEGLD. BFETT6) 6TuL L1 Lemoine type]
AFFIWTG (LPGSTILD GHTILD TofSBTS Qb VL AFFTMH (PG
FpLoLEIMS). AFHetr  Cebymioms & b9 er
epeuld QuUIT(hSSLILLIQ (hSGLD. @b
SOLL &y dserdie) AUDS 1QITEHL FHeN6 G HLDLTEILD
&l 19607

uweTuREMEI. @HeT ALOLIL UL LD

y—y 8.12.1 (7) @eb &L L L1 (HTET ).
6vofl

j:a'n CI- 2
A e
prbvy
ULID 8.12.1 (=) rfleureiv ereSwin euems uLb 8.12.1(rF) ffleueio eSlomiledr euems
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& 8.13 eniqwiflra SiemLoLifled eTHUBLD &DMLMT(BEEBLD ST E00THRIEEMHLD
SeupMInH&MeoT HleulSHH OFIWILLD (LPEDMSETHLD:

8.13.1 evquwiflia HeoLgHled N9Ger [Play] siglasomuilsa 6.

6)1.6T 60T ST 600T IRl SH6IT Hleursdl QLD (pemmaHe6T
1 enowqwiflar Ln&erdlenyieT @emevonud SITHeT | Ll ST SHemaT MHMEYLD.
CaILIbS|(BIHH60
2 elq Wwirfirbl Qemevorli&em CHLIHS(HIHH60. L&Hlwemel LoMMHMEYLD.
3 elq Wirfiral QemevotLiLfled 2_eiterm LIM6L &ifl gD / LomHmeEYLD.
somullevor(Beem GaLLIhS)([HHSH6V.

8.13.2 efieb 24(BFH6L [Wheel Wobbling]

6)1.6T600T

1

&IT[T6UOT Il & 6IT
Lwirserfled &MHmR&so Ceumiu G
Lmos60.

&l QgD (YWemma6iT
Lfib&IEDTSSLILLL STHM(RSHSSHEMS
BiTliLeyLD.

FHHTHH 60T 6TemL FLO6OT E6VEVTEMLD

eremL el LIflGsndl &) LonhmeLD.

Galour Gamevord LHMID CLm—&eor
Guneotmemeu &ifluflebevmemio.

6fieh siemevedTELETITEmL. LIfIGETH S|
gflegwwieyL.

8.13.3 e wifliiemns QuwisHs slqeomons s sHev [Hard Steering]

6)l. 6T600T ST 600T Rl SH6IT

1

LwiFserfled SMHMRSSLD &eDMEUTS
Bm5360.

gflegiyo (pemme 6

gflwneor Sienelleh HMMHemM HITLILIEYLD.

2 6fi6h SiemeVEdTEID6ETOTL. EiflullsbeuTemio. | SiemEVEiTEILDETITEmL. &ifl OIFILILIEYLD.
3 (L6OT SFE: 6UET6ITH S| (THHSH6V. &1fl FLg) oM Leyb.
4 Baendlerv L9CHLD Fifluimeor &ifl FWweYLD.
SIEMEVEITEILDEOTL6D E6VEVITETLD.
5 enowq.wirfl Lm&erSleor Guifiial LLOMID | 2_eWLHSHEUNDEHMD LOMHM)S.

L6196 2_6mLIHH|([HSHSH6V.

8.13.4 QUN&EDTLD QI LSHSIONSH B(pS5HIEF O1FODISH6V:

6). 6T600T

1

ST 600 [l 6T

Fomm LT GHUILomeoTLD.

Fleuisd OFLILD (Pemm&H6T
L WIT &6m6lT oMMl GIIMIHSHSEULD.

2 elicuaerfled LGS o1 sgervL61LD6ToTL. SiemeuTH )| elicvsarflaud sflwns KNGS
grflullebeumemio. I 2610L_6ILD6TOTL. E\FILILIEYLD.
3 6B L& 61qT& JLFTTLIT L(STE QHSHSH. | e19é SIISMILIEDT LoMHMDEYLD.
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Lonevoreuy aFweoun(® (Student Activity)

1. LDM6TOTEUIT &H6M6IT Si[HEIED 2_6IT6I LIGOTf Lo6m 0TS eIl euMset&HSHl6d etviq il SiemLoLiL|
eTeeUTN)| ALMIBSSLILL (D 2_6TeNs) eTEITLIENS Wliie)] 615G SHens FoNL158 6m6USHSH60.

2. melienr LML6D euN&6EuThIS66D 2 _6ter eiulg Wil Siemioli] Suinki@ 6AsD HMID
LIN&his6rfle0T LILLD S &luieumemm Si[HEeD 266l LIGOof LoenetT&H&E Q1560 HMN&HemS SWIMT
Q5IL5)| SLOM158 MEUSHSH6D.

&HemeVF 61FMM 6T (Glossary Terms)

1. Alignment - Q(RMI&GEMLD

2. Axle -  oFa

3. Kingpin - &lped e (BH&0LI

4. Camber angle —  Gweb gmiey G&MevorLD.

5. Ball joint - Ubhg) Hlevorevor QemevorLi
6. Steering -  dlems HapLd

7. Worm -  HG:EmeU eunmer

8. Power steering -  alemas SHlapLd

9. Irreversibility —  1D6NMM&&H60T6mL0

10. Stub axle —  5I60600T MG

g &mllyemr (References)

SK. Gupta, A Text Book of Automobile Engineering, S. Chand and Company, New Delhi, ISBN
978-93-837-4691-0, First Edition 2014, Reprint 2016.

2. Automobile Engineering, 2nd Edition, Sci Tech Publications (India) Pvt Ltd, 2011. Ramalingam. KK.

3. Kirpal Singh, Automobile Engineering, Vol 1, Standard Publisher and distributor, ISBN — 13 —
978-8180141966

4. Jack Erjavec- Automotive Technology A Systems Approach -Delmar Cengage Learning
(2009) ISBN-13: 978-1428311497

5. James D. Halderman, Automotive Technology, Principles, Diagnosis and service, fourth Edition,
2012, Prentice Hall, ISBN - 3: 978-0-13-254261-6

6. KK.Jain and RB.Asthana, Automobile Engineering, Tata McGraw-Hill Publishing Company
Limited, New Delhi

7. RKRajput, A Text Book of Automobile Engineering, Laxmi Publications, New Delhi.
8. AK. Babu & Er. Ajit Pal Singh, Automobile Engineering, S.Chand Publishing, New Delhi
9. Internal Combustion Engines by V. Ganesan, Tata McGraw-Hill Education, 2004

10. Automotive Mechanics by Wiliam Crouse, Donald Anglin
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<:C:—;3’ @ewmevonwzer (paeurfl (Webliography)

https://www.carsdirect.com/car-repair/essential-power-steering—parts—and-what-they-do

[y

d O N

o o

https://www.howacarworks.com/basics/how-the-steering—system-works

https://www.cars.com/auto-repair/glossary/steering—gearbox/

https://chestofbooks.com/crafts/cars/Motor-Truck/Steering—Gears—And—-Fundamental—

Principles—Of-Steering—Mechanisms—-Part—2.html

http://www.auto-repair—help.com/auto_diagnostics/steering_feels loose and_sloppy.php

http://www.differencebetween.info/difference—between-power-steering—and—-mechanical-

steering

6 L FILIOII6T0T 6Xl60TTES6IT

giflwneor ellemLemin GaihEI TG &8I
T(QEIS

1.

aUMsHeoTHSle0r BuisHs Hlemevulledr

Hemsenwd SLBLLGSSID SHemLoLIL.

31) enolq Wikl SiemLoLiL

o) UNCIs SiemioLiy

&) erevrdleoT

F) g6y 2 1Mleh&id SemLoLiL]
el ikl S1emLoLiL9l6V, 6oL Ll

S &F160 @T6voT(BLD 6TSHE0T CLPEULD
Bemevo1H LI (HeT6meoT?

1) eoiquirfll efied

Sp) QLI QHILD

&) evquiflral Smevd

F)  emLIm(h

enolq Wikl ST &Hemer 266 el
&L 19D & 6T60T60T GILILIT?

i) F66EIL6ITE60T

) eguwifl SwiTLméen

&) uTeTdlwled

/) enolqwirflia gfluwinewoevorLifl
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el ikl Swirumendled 6r5&Hemeot
6UEMESH6T 2_6T6M60T?

o) 3 ) 4

®) 5 ) 8

(LPEIT SIFEMEIILD, 610LLI Sp&H6rflemevl|d
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8. eviquifial efiemev dnflgeney &HmID 10. 6UNB6E0TSHSHI60T (LPEOTLMLONS
FHDOTHMINH AEMLOSHSLD (LPemMmUieoT UMT&SLD aum(s), ShiledTevfleor
eww. emLoW! euUlE Camllgm@&LD,

1) elqiflihl S1606060TEILOGDOTL Q5RIGSHEIH CaMllgn&L SenL G
) eviquifli eX&HHD 2 _eitem GaMeoID 6TeM6MTM)

&) siquiflm NGem SiMPSSLILGEDSI?

F) 6UEM6ITEY ShILD o1) Gaour G&mevord

) GaevLir Gamevord
8) Hraidleor smiey
/) GLn—Qeor

9. GaenL C&HMevord 6T&H&Hem6nT 1q.&fl
UM SMLOSHBLILL L (HEBEHLD?
3l) 2° (W36L 3° euemIT

) 7° (PpFH6L 8° euemIT 1. (60T GG 6THHEME0T EUEMBLILI(BLD?
B) 10° (1pgev 12° euemir a) 2 o) 4
F) 5° (6L 6° euemT 8 5 F) 6

cLpeoTM) LFILIEILIETTT EXl60TTES6T 3. enquwifii siemoliiley el LNGerT
(Steering play) eredTmimen 6T60TE0T?
1. enwqwiflra SwITUT&Her 6TeoTLISHE0T

Lieoof] wimg!? 4. euenmuim) — eviguifity elesio.

5. 61160 S16mEVE0TEILDETOTIE) 26T

2. eoquiflra dlwifuméendleor CHMevoThISHET WIMem6U?

CUEDEHSHEMEITS G M)I5.

6. dlaileor miey LD SnMis.

h&)| LoFILIeIe0oT 6Xl60TTSH 61T 3. @awur Gamevord umm) elemée LLLD
EUEDIT 5.
1. evquwifiial SwifunsenSlew ©_eirer

) .. 4. 6fleD SiemEVEDTEIDETOTL. FflWLins
LN&hisene euflenaliLi(BSHas.

. . ) ) @60e0MoadI(HHSTeL ermLIBLD
2. ueu enqwififa uHr) eflenée, Siseot sflepaTayseT WTanaI?

EUEMHEHEMES G M)\ .. “ . .
5. (60T SI58r 6T60TMITEV 6T60TE0T? (LP6OT

1§ S60T eUemBHHEMET 6)M6TEHE 5.
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US&I FILeIetor eXleoTnéseT 3. 6WH&MenflHaeseD evlqwirflrk
LOOHMID L6 e uirfli
1. Gu& womib Keoflwier euema 2y AeuDBIHAenL G _eer
enolq.uirfliral SwTLIméenSleor SiemLoLiL] GeumLit” ewL S(Bed.

LOHMID SuIkiGLD 6flsSHems H5H&

’ - : 4. gl SiemioLidled
EUEDILIL H&IL60T 66T E.

apu@BL GemmuUT(B&HeT
2. Geumi LOHMID OFSHLLMT 6U6MS aGaenIb STesung eneué &ni
siviquiflrbl SwiTLMGedledr L1 SIEUHMIMSHMTEOT ST 600TRISEMEIILLD,
6U6mOHE)| SieWLOLIL| LOMMILD HeuT & OFLWLD (LoemmHEmer
eFweLLI(BLD eNlHBHems 6XlensE . SI' L 6UeneTu LB S815.
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9.0 a(WwsLb
9.1 SIQFFLLID
911 9Iq&5LLSHedr LivflEer
912 9IqFFLL S 60T 6UDBH6IT
9121 6UPSHSLONETT SQFLLLD
9.122 und QhFlenevnhs
SQFLLID
9.1.2.3 Qhi&leneoohs
SiqFLLLD
55 L HF60T L5g)
QFWELL(PLD SremLOSHET
SiIq HSELD
9.21 SIq&FHeNSHH 60T SlemLoLlL]
9.22 SiIq5FH6EMSHGIL 60T
Bemevtr&sLILBLD 2 miliL&eT
9.2.3 21955 LID SWNfléss
GrpemeulLimeor ©_Geunsrhl&HeT
EUNS60T&HH 60T SiQLILIEDL. SIETEYEH6IT
Gman(®
9.41 @M&n L 1q60T LI6oofl&e6iT

9.13

9.2

9.3
94

Ggerdleiv LOHMILD 2 L MHLITSLD
(Chassis and Body)

9.4.2 BmanL 1q60T

LI600TL|&6iT
9.4.3 BM&nL 1q60T 6UEMHSHET
9.4.31 505
6UITE 60T IRl B(6THHBHITEOT
Gon&n(®
9.4.3.2 uwevtflser
6L 0TI ETH HEHITE0T
Gnan(®
9.5 9rusfli HMID eLulevorg i
9.5.1 1qrasHIk
952 19hisHflnk Q&
Gxemeuuimeot
9 _|IBT600TRIGET
9.5.3 6UT6TUILD L} &i&60
9.5.4 19msflnk LHMID e 6voTD
Lhagedleor Gung
HemLLIlg 5 Beuevoriq Ll
dlev Q&IPS 6IT

QFIISHED.

ANWEF CFILIGH6D.

&nme Crreso (Learning Objectives) um]:>—@

EUM&HEOTH S0 2_6Tem g F&FLLLD (Chassis Frame) wpmib sig sgero (Chassis)
Sy EWeuMMI60T EUMSHSH6ET, LI6ofl&eT LMl LoMetoTeUT HEh&HE& AMIHE G1STeTend

UN&H 60T HH6D SeMHSBLILBLD BGLom L 19 60T L6001 &H6MT, LI6U0TL&6IT, 6U6em & &6 UMM
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& 9.0 aiml(wsald

UTHATSHGT LIOCaUM| H@LOLIL|HET
A FFLL GFHeT 165 QurhdsLiu(hEDS).
UTHETSHIGH GTaDL (LP(LPAISILD HTHIGHUSDE
ghu AQRFFLLD 2mpbluyLer @ mds
Gouelr(Hib. AIQFFL L GV auTHerddled
o ¢ren erargglehr, et &, Hwiumden,
Yogriiuebeur @il , 19651 215 &, FeV0ILIGTFGHT,
sivigwirfll SieoLoti) Lommitd 1987d AEuaunHen
QUTHSHUSDEG TDHD AL L
QBTG (hdGLD. AQFFL L Pt @)
OB(LS&HF FL L SHSHIL G BT6TEH AHWVE b
@MIS@& FLLASE flafl’ 2ebevg Cumevr
eLpeULd @ MISWITS @ewrdSLILL g (hEGLD.

23

o wafls 216060 TQIDLSET CTAIIGTGY

9.1 auq&&L LD (Chassis Frame)

wEHHwWwCwr xu&HCGured  sresflw b
UTHRTHISNG) HQFFLL LD ARIGUGTE)
LPSHENILDTET 6p(1h LITHLOTSHLD

(Alloy Steel)

Qeuiwiiu®Hern awed®ip Tdih

o DATUI 6VLeGVTEV

UTHASHHID AQUTSSDS AIGFFL L LD
(Chassis Frame) 616578 Gmriib.

o QI AUTHXTSHFGH ADLOLIGHLILILD, AUITHGITLD
OFwevLI(hHeTm B H®BUJLD, aTHEET )60
gnuBflern eTwL Wb CUTHSH
CGaupiul't  Sereysefleb LommiuLL
aulg g dleib wiry QFuwLhEnS.

e @& unsarsdHet  1psH0OHeY DL
GuUMeTDHTGLD.

9.1.1 2IqFFLL GFHletr Levoflaeir (Functions of
the Chassis Frame)

l. QUTHMGHGH 6TWL , LIS A6V
FTSHSEGT 6TL MW HTHIGHEDSI.
6T65188)68T, FeTVQILIGHTFGST, 6TVIg Wil LODHMILD
F&hd) SLSSID UTHBIS®ET OLT(HSS
2 5e/EIng).

wunsargdler Gupna 'ewr (Body)
QuUTBSSHL 2 Feybms).

ansargHled Hiebger Glam(hgsLiu(h b
LD ) M LD (Brake)
2dwlifearTed agnpulpb ey

Gaussid FH L
NDFS®ET HThiSd: CFTTH DS
FImasafley GLormFiome [k eevHereh
TDUL G QU HEQYEDTSH  HTHIFS
AENL TS

GeuLl euema A FFLLSFH 601 Cov 6L

SMI&S FLLID

LermiuedevT

aqmic

19.LIT 60T lwied

Ber &lL1b

eri&8
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6. uTsaISHled BHlavevwne LEH, QuissL 9121 6UPSBLONEDT Siq&FFLLID
L@hH SHWDedDS SThIGEDI. (Conventional Frame)

BFe» @eser(h ewa(h Glotbuiiser(Side

Members) Foraunddled eLodsLi (HeTemer.

9.1.2 iq&Fs L FHFletT euemam &6 (Types of

Chassis Frame) Qarallpm wFBH OibUFH@pid & gmsv
_ ] Quibugseprer (Cross Members)
) %QUU@LWI?&.@WQ’ IS LTen QwewtdsLILL (HeTeng. wF(H GLoLbLIFHeesT
HGyibsdr uweL@S50LEEDS!. LGSO AMLOSBLILL I (hSGHLD NTTH6)HL

1. aupssioner 2gdslip (Conventional 246015 GLoDa L DL STHIGRIGDS LWIGTLI(HEDS).
Frame). ®»F @B Owibugsefles @petrytb, Ne6drLLb
2. und) mhifleenths HgdFL b (Semi <dL&SLILL (Herer 9116 (haeT <ibiay
Integral Frame). STHIGLD A®Wl®U CUT(hdSH el
3. @uhafloehs () @Gy eLoliumest LIGSTL(h . @b uanss GLihLOLITeYILD CLi(Hihdl,
g5 110 (Integral or Unit Frame). orif) QUGN HEIIH TG HIHEHI:E TDDS).

evlq wirflrl Swir umréen &5 OHMID LWIT

eoiqwirfliy efled F

— T R
wevfleu&ed gymuflesor ’
I ~ &LLID

| e g ; - e siéa

LA i
n s umseo | == o .
""_ W LRéGsi0 LermiLebed eqmiir. \ g LT 6dr Sluied
' . L dlerl& 1
Cmiq GuiLLiy \
L., erebrgllenT ' .. . .
eTET 60T FSHBITID = Weofleuaed ggmuilesorL

LHOID LuwIF
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9.12.3 ghi&lemneonbg LD (Integral
Frame)
o BHleb FLULKFGT ST B)eVeVTLOGCD

@Gy unswIs BHEGLL. Qbs s
FLLID &ngsafled vweTuBFnS).

Conga (B HMID AQFFLLID AFw
QramBid GFibGs Qs sne
P(BhiSleDewThp FL L LD 6165 M) Gl

y- X-6uq6u LD

Fi
T
E X l
opée
FLLLD
= ]

Us&HEF FLLID S - =
. .. Gumhan.B ﬂ:""; B
UL 9.1.2.1 6UPSSHLOME0T SiIq.FFLLLD -

9.1.22 undl QpMhi&leneronbd FLLLD (Semi
Integral Frame)

o Qs s FL KIS AeG Buess(h
DAGOGVS] eLPGOTN) LITHLOTS B)enesstdsLILL (h
Bhd&Lb. ud g 61 HLLg 6T GFerdlsiv (9B LD
WS LOTHDIUSHEG LlewTs
und) 196 Lot (BLb eTerfldled BLpmm) Ll
19CrLd Lorrmmlg: G&meTeTeTLD.

ULID 9.1.2.2 undl Qbrhi&leneuonbs
SIqFFLLID uLD 9.1.2.3 (&) eamel &N Siq&FFLID
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9.1.3 2158 L SHl6iT 155 aFweLIBLD
geml&ea: (Various Loads Acting on
the Frame)

1. eun&evib GLo(k LIGTQTAISEST HL (b U(HLD
QuIeps anUBLD CFHIGSS LEH®aY
T RO A ET

2. cretredlett @)LpellewFemis ShiGEDS).

3. 963 g s@&Gung gnu(hLd HlaevL
L@ SThIGEDS).

4. oumenaunes FTeeuile) uUTHGTLD S)(HLDLILD
Qureps aTmUBLD 6k LIDLDTGT LIGHED6

6.  QUITHTSHIGHT (LP(LP GTEOL , LILIGSSTIHGIT LODMILD
FTSHE L@ SThiIES CBTETSEIDS).

& 9.2 3 §genid (Chassis)

o s &L (HLoraiddleh Gona (b (Body)
BrhIEBeUTS 2 6IT6T @uidaddlinE, Csmames
Amars g 2 miliydhsafle OsT@liy
"wngggenn’ (Chassis) ereuiLi(pip.

9.2.1 sy sgen sLLemloli (Construction of
the Chassis)

SEIGHDS- o g Fsensdle (Chassis) 2 6rer Siemesids
5. aunasesiid Fieblger GLomgiaismed e7HL(HLD LN Sh15@HLD, SHaDBleT @b his@pD
LI@ba& STHIGHDSI. UL $H6b ST LIt (e ena.

~

::"ﬁ- '--

— -
uss GxMMHMLD
F5SIID 8nidl
Weir Si&s 6T 60T 6T Buwssbd @u.uw
* 5 aqrrm_
- dars unnuuaJoJIJ
Awi unde QSL"UL
w|evfl 6uir 60
sgmuflevorL
=y -
8
|
(<]
@
®
Rl
-
efied 190MEH _J
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( J
1
= | :
9601
. i I - &G
g:; '\1 dler& qUTeoTAwied : "
i
yemmliuebeor -1'-}-—
aqmiLl A h#*
eTebTedlein iy
wj6vfl 6uir &6 ff g ab,
i somuflegorL” . !
Wemer efieb Awii undev .
il
1
[
ey 3
H ==
{ Yy i }

ULLD 9.2.1 (24) Siq.$FH6T SHLL 6mLOLIL]

SDEMTV QUTHG MBI FHA6G) Fan L TCH FH
gelwins swmflésiul (), amsesT FL L &gIL 6
(Frame) @oeawdasliu(B®EHDG. 6THe
FULLEGHLG Qawdsliu®Bi wpdbhw
2 MILIYSGT LOPMILD ALOLILHET Lpe»DG i
ereirgdletr, Henl g Qs r@GLiy, Hwiumdev,
2AH T STHIGD ADLOLIL, F&EHIHIHET,
FlanF S Ly ALY, ML AMLOLIL,
TAQUT BT ALY LOPHMILD LOGTFTT
ADLOLIL LPSHeOWIGT HGLD.

9.2.2 2I9556THGIL 60T QemevtTHSLILIBLD
2_mily&e:
1. Gaellsiv 19Gyib :

@ @p OB(BHSG FLLASET L6y
GDIFHSG FLLAIHGBLGT feiL eLpeuLd o myblwins
Qe HLILILIQ (hGHLD. B T HewT B8
AP GTL UWIU[LD HThIEGaISTG) &ITLDTG
Sl sueered QFdiwiu®Ens. Qe
QT H TG H er w & 0 & &y by
GurTeSTDHTGHLD.

2. eredreglhr:

QUITSHGHILD @irhisd CHEDaUILITES FddeniL
2 NugGdH OFuiEng). @Fev G’ Grmeh ehevg)
leFed erfOuTmerns LweTuBF DI .
Cavtiu Apneoew Quidy ADPTS
wrppidng. @ 2 PHusd) UG F&H)
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S &, Ewi umdei eLpeVLDTH N6 HF F: &,
SL S UBHSHDSI.

3. Ser g

6168783)ewl)e0) (B bGI Qu(BLD FLpGH Fdlenw
LODD F&F) BLGSILD LITHAISEBL 6T CHeDeUILITeT
QuTps BdeTHEBe LD, &G dSaLD
vweTuBE DS . BH 616 @y & G Lb
Swiiungenrd@d @er Gu QmrdsUiLBhEnS).
@sermed Hwif orpmib CUTpS LHSET
O ML UWITLOG) LIMTHIBTHBLILBHE D).
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4. un&ssrl Oucig: (Gear Box)
Swiumgeiv eretTug UGaup Gous
Blaevuiled @uibisd; Fa gl LDFSHSTHIS®ET
2 GITGTL FHENIHTGLD. UTHaHSHeT Coudsd LoHmILD
Qupallmsw CsmaudsGsnmeurm Lornml
DADLDGHSHGLD, QUTHGILD (LPGITGSIT6Y LOMMILD
9estesied Lopmitd B(HBleev Gaustd (Neutral
Speed) QFebeusn@ BTLd HwiFLmdeadleh o crer
unasshismer (Gear) LwieTL(hdsISTCDTLD.

YleoT &&5&BITD

5. @udlie) s1hiGd oy (Suspension

System)

SLEUESSID ST

UTSHTLD FTaweuUiled GXF6LaYILD GLIM(Lp)
gnu@b Adjeasmaer 2 Plepd) uwewtd

FTGHFTE ADLOBSIL. UTE@TSH D AH)Tay
SMHIGLLD AdLLY HweTuBSns. B
stul i, 21f)ie) o Mleps) (Shock Absorber)
ST @&6H LpSENI LTHHEISATTGHLD. Bawau
wpesr, 961 AF&HL D, UGTULL LD
QTS HLILIL (HETOT).

6. gL 2oty (Brake system)

UTETLD @uikidd G&Tessiq (% @Lb
QTSI UTHeTSmS BlMISSeLD, Causbdhandd
G®NS SIS O&TeTarab, Faame &Fiflaiesr
STIGRILDTS 2 (HATTLO) @(HdhEF OFdiwed
FSL Aol LweTUHEDSI.

CT&SHHET aUTH6TdH G [BT6H &
FSHSHTRISANVID QLITHSSLILL I (hF:GLD. Renau
QL& H M6l H60 B)eweuwrlIL%6T, MamL 7160
LoHmIb STHMI eLpevld Ceuemev OFUIEIMS) .

Bowev UTHEISEHGHT (LPGTLIGS aTehB®ET
S(BLIL LopmID auTEeISSHletT SewFanws LomHi]
Qus@asna@ LweTu®SSLIL B H 6T De.
QUTHRISMS 6TeMIBTH SBLILIIBNE CHEONLITEHT

TSI VTLGH®S TNHLBHSSALD, FTECVHETIGH
seirewLo LoHmitd CausdHna@ anmrnHGumed
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UTEATSDSS S (HLULBSSeLD 6vig wifl b
2ADLOLIL LWGTL(HEIMS .
8. sty <emiotiy (Electrical System)
SIeThIS) auTsesthiseriley @)deofSluics
ADLOLIL, PETIG(HLD AMLOLIL, VLTI hI
FeivL b, Frieslin FeuL b LoHmiLd Hiewasst L6
Qewewort'iLj &6 GUITEHTN OGS FTHET AHGDLOLIL|HGIT
2 GGG,

Qeweu 2Aaerdgb GuL' L fuller eLpeuLd
LBl6tT Frigmar GUBEDS

1) 1 % e LD (Battery)
2L GLGorenLedler LO)6sT F1%es ALoLi6T

Qswiid 61a7 HHBLILBHE DS

Gy o mif&er

=
S -
I - K
|, T ey
. e

LY |
\BledranT
2_milyser
" ghpmed Gl

EMEVLIq Ml
2_miliyser

9.2.3 BGgedle NG
FwmflésiuweTuB 2 Geonshi&er
(Materials of the Chassis Frame)
QUTEHRTHEHIGHT G FFL L LD, GUTHISH6T

WppuEs, s Adliayser, Fmioyd Gumgy

gpu@Lb U@ wHY/ILD lledF AHwanH®D

SMHIGUSDS TDU STLOTS 2 GeVTHSSHT6D

2D EH L Calest(hLb.

Greadlsiv 19GTD Swmflse SLpsessL

2 GaunshisaT LwesTL(hSSHLIL(HE 6T mesT

1. Govsrer 50 o1@ (Mild Sheet Steel)

2. amjue 550 61x@ (Carbon Sheet Steel)

3. 50 Hldsed 2 Geurns e1s@ (Sheet Nickel
Alloy Steel)

5B Blosed 2CGurs eTaH@ —6b
HVHGHIGT G HEVEHGUSHGIT

sryuest — 0.25% - 0.35%

orbigesfa — 0.35% - 0.75%

Fedsasmesr — 0.30%

BlEsed — 3%

umsiougeiv — 0.05%

&hpHD — 0.5%

& 9.3 aunseaTSHSl60r SilqLILemnL
SI6M6YSH6IT:
1. Qe QoL ssriip: (Wheel Base)
o (petTUSSE ey @ll LommILD 16STLISGS
afeb amt1 ASweuDISesT ePLOWIGISHER:S,
QoL Cw 2.6rer SHTISHDG B(HF
BQevr_ggrip (Wheel Base) eretrmy Gl

6fieb Gueiv

dledtym eeurt
Gamrhl

WeiTYD G6uT
Gamral

ULD 9.3.1 Q& QewLSHHMILD

2. a&feb L grd: (Wheel Track)

o UTHTSHEIGH (LpedT [HlGTmI LIMTdHESHLD
QTP (LpesTLISS Q)b FdbThISe 6T
DLOWIBIHEHSGE QawL G 2 6iTer FriLb
afev 1*71é (Wheel track) erewiii(pip
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UL 9.3.2 effed Loné

3. wpett uss auiGamris (Front Over Hang)
wpeirug s pl (hdsmhududesr (Front
Bumper) Gevefl Siemeyd@Lb, Lpest 1 Flast
o auLf) OFhigss CHrLig @ G ulleh
2 GIT6T HITLD AGLD.
4. 1961 uss auiGani (Rear Over Hang)
Wetruds wpl (WHHrmbuiesr (Front
Bumper) Govefl oemeyd@ib, 1961 & et
owow auLf OFhigsg CHrL g D& G ulleh
2 GIT6T HITLD AGLD.
5. Owrss useib (Over All Width)
B wF(h GoLbLifHEnmsE BlewL ufled
2 GIT6T HITLD AGLD.
6. sz o wip (Over All Height)
QUTSHTLD ST FIoFem LTLIed
BD@LD CLgl, serufleh Gbibgl 21%a GLopLiD
GLomda L' 1965 @) DT 2 GTET HITLD HGLD.
7. Gunds Herd (Over All Length)
wer wmpmp b 19 61
WL hdB1hiEsend@ (Bumper) Qe uied
2 GITAT HTILOAGHLD.

uds s

Lwif oHmib.~
F&HBITLD

F606LI60T & 60T {

SiemLoLL

QU6 556 @@e’ssm&. "

8. gayio L @evGleverf]l (Ground Clearance)
AEF LODMILD T A4S @)Tessiig D@LD
Qe ufleh 2 crer Qe Gleuerf] %@ Lb.

& 9.4 Guman (b (Body)

o Gunam (h erettug GCaxefladletr Groed
UGS LIwessTIB6T LommILD Fiid@Haberesr
UnGISTUENNSTE HL L LILU(RLD Fn (B GLIT6sTD
ALOLILITGLD.

ansrsHlest Gmda (B ereug L)%

WSHWLTe S (BLOTRTILOTGLD. @&

219 SHNTEGIL 5T )OGS BLILIL 19 (S GLD.

LITLg HLOLILE) $B6) H(GVHLD £96HT 60T 6D GIRLD

Bmd@LD. CLomda L' L 2119 &FH6rTdIIL 65T

(Chassis) @aenrdsrevsret H LHLY

QUITHGILD HML FGHLD.

o GuwpHam (B OQuUISKZATSE  &ITHeTLD
THTOSTGT @R STHM THTLIL SOOI
(Air resistant), #iflaysafled armu(BLb L
(Gradient Resistance), &rpapitb Gumgy
agnu®b seL (Rolling Resistance) dlw
DL B@HSHG TDU QUIQGeUMLDSHBLILIL
Goueser(hLb.

9.4.1 Gm&n L 1q60T LicooflSelT

1. Cupam Loy Gilwu qafluled kb
uwesfl e  wPHmID  FIhGHS®ENT
UMT&IHTEHEDS.

2. ar& GuneTpeey  6uTHerdd) ey 6ir
BIGOLPWITLOG) LITHIFTHEDSE).

3. e GureTmeunNMed (hbH LWeHILD

O\ FUILIGUTHETLI LITHIBTHEDS).

.

UL 9.4 Gunan(d
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9.4.2 Gm&nL 1q.60T LI6OOTL&SEIT

1. erenL @@DaUTE QHsHS Ceuessr(hLb.

2. G®ODUTET LUMTHHISMNS OlBT6HsL (%
Gouessr (L.

3. Be¥TL BrI6T 2 awLpdis Gauess(hLb.

4. Gemauwinest L 1b 26155 Geauesor(hLb.

5. Quhigibp
SdlTasamaend 0smesig (hdhs Geuetr(hLb.

QuUTIPSH &M T

6. GTOLWITETE ADTSSH B hisefley b
FflFLOLOTS @)(hdH Gouatsr(hLb.

7. dugder OQumupgs Gumrgyomes
ungIsILigg &7 Geuesst(hLb.

8. Q@)36HT aUig aULD G®DbS HTHMISIHML LIS
QBT 1% BB Ceuessr(hLb.

9. alewev G®MUTISHTS B) (B Careser(hLb.

10. ugmofltiugne eroflewwns @) (hdHe
Gouessr(h'Lb.

9.4.3 GLm&nL1q.60T 6UDHEHET:

CLomaa (W& CIIMTSHIUTSE FiTdhSH6T
aungatd (Goods Vehicle Body), Lwenflser

GLom&n.L 19 60T 6U6DSHBHET

anasearp (Passenger Vehicle Body) erew
Qeter(h 9 feyseris audSLILBSSLILHS DS

9.4.31 FI5HE 6UNSHE0TIRIGHEIHSHBTE0T
Gman(® (Goods Vehicle Body)
Balicuams GLomda L Mesg cTeTEdlen)L Wi
GFldrddnest wHmib CEHT6Tereredd
TODAUTMILD, FIdbEGEameT FHeTaiod @
TDDUTNILD UG UDLOGSLILHEDS.

9.4.3.2 UWI6T01&6IT 6UMEEDTTRISETHEHSHTET
Goman.(b (Passenger Vehicle Body)

Qeicums CLomda L Mgy Liwiessilserlesr
Tl S®E, CFT@GHE HMILD 6765 ) 6H
@IS DS SGH TDDTH
Qg QUMLOSSLILI(HED S

uLib 9.4.3 6 GLoPda 1’19657 UGHHHEIT
S L eouementll U(WSSHLIUL (HeTendy. Grogyb
L6V eIGLOTET GLoMTa (HHeMGHT ewLoLIL Ll Fd)eh
STLLLOUL (BT .

LIWLIGSSTI BT GITHGoT
Gomga_(h

FI%S UTHET
Gomga_(h

1. U@hFILI CLopda (b QUedH QUITIf]
2. 207 Conda (b UdS QT 3. FMT QUlg 6l
Tifl 4. QITSLT U 5. LweTUTL (K& @
gHm @eewiiyCupm 19ITSHLT e
6. Fo GBT(H 2 hgl auews 7. lellGuims aumsest
Cpda (B 8. CLMASBT uedS 9.1qLILT UDHS
GLomaa_

D (b )

1. w&luphs aums

2. CGuphsl uems

3. 0F1GF aums

J

UL 9.4.3 GomanL 19.60T 616M&HSH6IT
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Lwlevoflaelt eunaeor (Passenger vehicle)

Gman(B eUEDSHBHET

2. AN BHE®SHT Osrer. Hnlwu euans
siflesr Gomga (h&er (Small Car Bodies
Upto Six seat Capacity)

. USE BHFE®EET CFTETL BH(HSST
I &iest Gomda (haer (Medium Car
Bodies Upto 10 Seat Capacities)

A el
0l

HATLHBALK

I .

0O
=

CABRIWILET

Q. Anmipder Gmam (Wser (Mini Bus
Bodies)

7. Cu@pbg LHDID OFTGHEHE 0% GUTHET
Gma (haer (Large Bus Body for
Common and Luxurious Transport)

2. @uuied aunsen Goms (hser (Railway
Coach Bodies)

Do, oLPGHT M F GBI UTHes GLomda(hser (Three
Wheeled Bodies )

ﬁ
i
willee

BIG TRUCK

> e

Convertible

Pramium SUV

UL 9.4.3.1 Uwevofl&eT eun&eot GLoman.dn. (B 6U6mESHET
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6UMSH 60T 66M&HEHET

9D LW &6l

9 _ ST 600T IS 6IT

(Sedan, Medium Family Car)

A o ST DM _&C8us, emwaBIm &M, BT | OLTCWMLGLT sn@rmeom,
&My &ei, Ml &@LU ST QND6TOTLMIL &3 10, LD6IVLIT 2,
(Hatchback, Micro Car, City Cars, | [flgmedr emLo&I, o @U@
Small Family Car) SolSwieoLim (Toyota Carolla,
Hyundai i10, Mazda2, Nissan Micra,
Ford Fiesta)
BBSHST 06 SNIHET | OFLM6oT, HHSHST &BLOU ST &LILIED Si61OLIT, oELNT (B

SoldevLiT, am@edor_mii i20 (Opel
Astra, Ford Fiesta, Hyundai i20)

ol 08 ST &6l

&eITe0T, &(BLoL ST
(Saloon, Family Car)

aLmGuwim_Lm Gaioifl, Buni(®
SoLITLBSHITEDT, Splq. A6, BT (B
Gomeor@Lrm (Toyota Camry, Ford
Falcon, Audi A6, Ford Mondeo)

LIhSWI SHITT SH6iT

GomLevLj(Roadster)

GamnevorLm CR-V, weLm MX5,
oplq TT (Honda CR-V, Mazda
MX5, Audi TT)

LIL600f186IT 6UME60TLD
(People Mover)

&mflws Geueor (Mini van)

eLmGuimiLm ,LmrGar,
Hemmeivevr, eun@wigy (Toyota
Tarago, Chrysler Voyager)

SMOLMEL 6Teroyy 6xl
(Compact SUV )
SUV — Sport utility
vehicle

1leof] eretoly 61, Wleofl 4x4 (Mini
SUV, Mini 4x4)

emPevorLmil & 35, UerbL Lilemy,
X1, ev@anLm erilq (Hyundai i35,
BMW X1, Skoda Yeti)

BOSST ereroyy el ewrflw 4x4 (Large 4x4) eLn@GwmLm RAV4,

(Medium SUV) S CUTT® Sy, &, - &ilad]
D162 60TL.6VITEBOTLIT, S3L1 QUTTRIGVIT,
oplq Q3 (Toyota RAV4, Ford
Kuga, Mitsubushi Outlander, Jeep
Wrangler, Audi Q3)

owflw eretoy, 6 ewrfli 4x4 (Large 4x4) eLmGwim_Lm GeveDoTL. & ¢rHerol,

(Large SUV) OIL g6 LEOERGTT, MD6ToTL L

FM6OOTLIT o°BL, GevevorL. Grmeur
@meps Gomeur (Toyota Land
Cruiser, Mitsubishi Pajero, Hyundai
Santa Fe, land Rover Range
Rover)
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F15@ 6UTSH6T Gom&n (BaeT 5. &ea17% aunae Gomda (hser (Heavy Load

1. 1974 Gomga (haer (Truck Bodies). Calzrying.Bodies). . .

2. GLig Gomga (haeir (Tanker Bodies). 6. epebim Fé50 6?1"5@7 GLopea (Bsair (Three

3. Sflw Gauetr Goma_ (haer (Minivan Bodies). W.hee.led Bodies). . _ _

4 5@ss7 sow DuiED wrse 7. w@lug eunser Gun (hser (Tipper
Bodies).

GLomga(hxer (Medium Load Carrying
Vehicle).

QRYRIIVICEENTRS ) Gal 1

_ Lo Al R RS
wiey 1908 e &g gL

& 9.5 1qmusIflf HMID ELUlevoriq ki TDUL G Falqu AMoneshisamen Fifl CFuigy,
LassT(BLb QuTLAleyL 65T 2 (heumdhGHausns @

19 M1 (flk 616 MY Gl

9.5.2 1yhsflh OFLWS CxHemeuwlmeot
© LIS 600TRISH6T

1. wpp eeutiy (Welding Plant)[Gas & Arc]

2. unswsSnG Cormauwmes Hemul
EZ10)
3. orpm Ceueseriguwi yblur FL L HI%H6T
4. 55 Gaur' g (Sheet Metal Cutter)
LD 9.5.1 ksl 5. giunsd) Gaefliy (Spray Painting Gun)
UTETSEGT GLoMT 1196857 SH(HLILITIINGH 6. GHemeulTe QUi eosIhIS6T

(Sheet Metal ) ezt dda 19 wi GLo(hLGTeNbISET, 7. SHleswrewory (Thinner)

Al Eevasair, LGaums LigHa Blavev LommLT(h 8. 2.y s1dsio (Emery Sheet)

opmitd Geubluuwied ommyuin(h AHwieiHmTed 9. sI®LE5SH CH®aULITET SiewflHeT
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10. ul'1g odmIb UL 19 &HH(HH6T
11. wopd&SSHuied
9.5.3 6U60OND L} 86D

UTHASE NG Bevew CHTHDS M
Q&T(BLIUSHGLD LHMID SAflome eTEILiy
ST W OFTHLUILUSDEGHLD alTHeTd b6t
GLopga L 1965 L5 euewild LFLIL(RUSDS
Ouuesrig i eTedTmy OlLwi.

=

. |

ULLD 9.5.3 6UITE00TLD L &i&H6D

96iT6U(BLD [hlenevHarleh 1q ik LoHmILD
Ouuleserig i Q)FdiwiiL(h 6T mest

Swrj GFdiseb[Preparaton]
oL 1g 241g S&eb [Primer]

g linenL Ly [Base Coat]
appanLowites ygg [Clean coat]

AR o e

ueruerliLmTs@&sed (Polishing)
19 &b opmid Guulessrig i GlFdiwiliu

Govedsriguws $&L (K0 ugtifevest GFmiiyd
SV BITeL FHHLD OFdig, Coehedwid
ST ®aids HDLSH 2 F
mauds Gaueser(hLb.

o ety HSL(HLU uglIweT FS Hobd)
(Degreaser) @poidb &Hdgid GFuIw
Gouessr(RLD.

o ¥ FHHwdmewd Osradr(h HHL(HLI
ugtnged o erer Go(BueTerhigsamenr il
OlFu' s Gauetsr(hid

o &L (B uglnieves evdGrliy (Scrapper)
Oareser(h GChueTerhmiser LommiLh
Smevsaer Fifl OFuiw Gauesst(hib

o 2/ s1fsb (Emery Sheet) Qamesor(h
Cauiss CGupuglileer Frmss
Gaueser(hLb.

o umguilest Gopuglifed 2 GITerT &emesT
LT&HIE®en %N oI (h 2ibsd QLdev
Quuiesst. uLnHeumTm GuliuFsaern
L (h5eb Gouasar(hLb.

e 9@ Wedgog (Primer) epevid Hnjlw
2ierailevresr GLo(hUGTeThBIG@ENT [BlTLIL%H6)
Gouetsr(h'Lh.

o QOsafliiLeuiewiib L& seb (Spray Painting)
gpevtd 2Agliuewr Ldsx (Base Coat
Paint) <ngés Goustor(hid peii@ 2 uihs
DG WBETHh PUBL®D Py LI
(Clear Coat Paint) <943 Gauesr(hib.
2535135 Leruentiy (Polishing) QFuiws
Goueser(hLb.

9.5.4 hsfin LDHDID EUTETOILD L} &LD
eun(Rs seoL Lligss Geueoriqul
dlev aFWEL(PEmMSHET :

1. giusdlh QFdiuyb pesT uTEHaTH®H

Cmd epovid Camauwner Heralna
o wiidd GHlon ecpeib Hlawew Hmiss
Gouessr (L.

2. aunsaiddled o 6Ter AFSHE LOHMILD
FSHBIHISTS HLLHD Geuessr(hLb.

3. aunseaisdled 2 6iren erflOumT(BeT GBI Lg,
TR HTL g  CUTETDaDH®M
OevafGuimm Geuesst(hLb.

4. 10TFTT FDMIFHT ADGTHMBHUILD
ungsiLy QFiF Ceuasst(hLb.

5. 190& 2AwpSSLIUL LS HTH®DI 615168 (H
UTHXGHWS FHLD C\FuIns Caress(hLb

6. aunasaddlesr LogicTar Eifeiv omHmib
Geudsiv — & &g Hsd (Degreaser)
eLpeVLD & G&LD GlFuiwiiuL. Ceuesr(hib

7. Quuierigh QFdiwiiu(eusn@ Lpes
wnsarddleir Ged UGH LpULPISILD
FSHBLD OFutIul (B BT 2 THSLILIL

Geuatar(hLp.
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Lonevoreuy aFweoun(® (Student Activity)

1. LDM6TOTEUIT &H6M6 Si[HEIED 2_6iTel SHTevflirhish &L (BLOMEDT LIsToflLoemetTé:@ HenILILT Sirki@
GaerSley SiemLDLIL] (W(REUEHSIID A& Sfl&Hems FLoTLN6HS MEUSSH6.

2. SimPed 2_6iTem &L (BLOMEDT LI6tufILoem6nT&: &) LoMeuuTe] S6mel SenILIL] i@ GgerSley 2L 6ot
Goman L emL QLNIBHSSID (Pemm LHMILD, GLoN&&n L 1q.60T 6UEM&SET LD AnflbHE)
AM&Heme FLONLNHS FILISH6D.

&Hewend aFTha&eT (Glossary Terms)

1. Chassis Frame -  SI9&FFLLID

2. Chassis - 3I95HSeND

3. Body -  Gumsn(b

4. Integral - QBHIEEmeT0NHS

5. Static Load - [FlemevliLien

6. Construction - &L (poneord

7. Wheel base - Oms SevLSHHMID
8. Resistance -  SemL

9. Gradient - &ifley

10. Immerse - cppeed

j &miuyemr (References)

SK. Gupta, A Text Book of Automobile Engineering, S. Chand and Company, New Delhi, ISBN
978-93-837-4691-0, First Edition 2014, Reprint 2016.

2. Automobile Engineering, 2nd Edition, Sci Tech Publications (India) Pvt Ltd, 2011. Ramalingam. KK.

3. Kirpal Singh, Automobile Engineering, Vol 1, Standard Publisher and distributor, ISBN — 13 —
978-8180141966

4. Jack Erjavec— Automotive Technology A Systems Approach -Delmar Cengage Learning
(2009) ISBN-13: 978-1428311497

5. James D. Halderman, Automotive Technology, Principles, Diagnosis and service, fourth Edition,
2012, Prentice Hall, ISBN - 3: 978-0-13-254261-6

6. KKuJain and R.B.Asthana, Automobile Engineering, Tata McGraw-Hill Publishing Company
Limited, New Delhi

7. RKRajput, A Text Book of Automobile Engineering, Laxmi Publications, New Delhi.
8. AK. Babu & Er. Ajit Pal Singh, Automobile Engineering, S.Chand Publishing, New Delhi
9. Internal Combustion Engines by V. Ganesan, Tata McGraw-Hill Education, 2004

10. Automotive Mechanics by Wiliam Crouse, Donald Anglin
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m&@é"@& :
o FINFIf QUTHRISDS (I (LpedD Bwids Aaibi95s (stumiL GFunu) 15u).68.
e 1

- GaBamedletr GHamar '

o Q@ HT®F SWiflés 25 ewtl Cprid Cpemar. Hgleh 10 Loewfl Gprib euessewtd Hit Geu
] OlFevauTEInS). :

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

@ Bemevorwgen (waeurfl (Webliography)

1. http://www.mechanicalbooster.com/2014/02/what-is—chassis—in—automobile—how-many-
types—of-car-according-to-the-body-style.html

2. https://autokeeda.wordpress.com/2015/03/28/various—loads—acting—on—-frame/
3. https://www.pressmark.co.uk/chassis—manufacturing—process/

4. https://info.japanesecartrade.com/content-item/237-classification—of—cars—on-the—-basis—
of-body-type

5. https://www.popularmechanics.com/cars/how-to/a3110/a-diy—guide—to—painting—your—
car-15998013/

6. https://www.thoughtco.com/auto-body-dent-repair-281389
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6 LoFILIEII6T0T 6Xl6DTTEHS6IT

siflwneor eflemLenws GaImha! eTBSHE
eT(RBIB

6UMSH60T&H 60T Silq. LITEHLOME0T
SNqFFLLID HWMlSHaL LiwedTLBLD
o _Beunasld

Si. SN 61VIC6D

. OULT

8. syevesivLTeL

F.  LOTSSISH6TSH6IT

Baendlen SLNBHLOl60T D HEHET
6THHEME0T 6UMBHLILI(BLD?

s 2 . 3

®. 5 . 6

EILBLOLIMEVILD &60TIE 6UME6DTRIS6I 6D
LwedTL(BD Siq&&LLLD (Chassis
Frame)
6ULDGHSLOMEDT Siq&FFLL LD
. Und QBMIElenesoNhs
S FFLLID
6(BIRIFEW6TOTHS &L L LD
GLomH&E00TL. SI6MEDTHEILD

A &P

6UM&H60T HL(BLoMetTSHHl6L BLom&n. (B
Brasens eunser SwibsSHNHSS
GCaHEmEUITEIT SIEME0TSHE)

2 _miiserfledr e\BmGLiNledT QLT
3. SgHFEND ).  Henlg

8. Gone(B SlwTuIméen

(WeOTUSES B(H &SRS 60T
EMLOWLIMEISEHEHES QemL Gl

2 _eitem emLGl6u6rflemiL eTeMEUTM)
SiemLp&EETEMMD?

a1 efieb Gueiv

oy 6fied LOmd

VWYQ7Z

&. Guwbuiy Gasmevord
. GaenvLy Gamevord

6. aUTSH6EuTHFH6VL LILIGOOTLD
EIFILILIGUT &H6meT (Gl 6parl,
enLp, &1 GuredtmeumNeSHHE
UM&ISTSHGSLD LITSLD 6T&)?
3. SiqEFFLLID
3. Sl SHSEND
8. Guna (b
Fr.  lqOmeoTerldlFeoT leroLLb

7. eunseuSHHlent (Wa&IesaibL Gumedtm
UM&H & 60T OWILLIT 6T60T60T?
alq&FLL LD (Chassis Frame)
. Gumnan(B
eTeoT3l60T
1 LITeoTSLIc)

il OF I

8. Gwn&n. (B LLOHMID Siq&FFLLLD
& @evor@o CsimGs
BmaEGID SqEFLLSHledT auWIT
6T60T60T ?

3. EUPSHSLONE0T FLL LD

3. QUHMRISENE0ONHS SLLLD

8. undl QhISlemeroNhs SLLID
/. GgenSleiv

9. eUNHeTHI6L 6lhd LINHHeMmSD
3G HFHEMHGHIL60T EW6EToTEHGSLD
EILIM(LRS 6(H (LP(LQ GUTEHEDTLD
FlemLH@SLD?

. emeUlILT

. 1qUITeoTSIen

8. Guna (b

FF.  LOl6OTENSHE0T 2_LISIT600TMRISHET
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10. Gn&n (B OWLNSI6UTES 6THSHEME0T
aUemSLILBLD?
3. 2

3B
a b ®

cpeoTm) LoFlLIGILI6T0T eXlevTS &6

1. auFs L sdleor (Chassis Frame)
UM BHSHET WIMT6m6U?7

2. sugsaenb (Chassis) eredrmmed
6T60TE0T?

3. Gaelev 2_L 61 QemevordaLIBLD
2 _MILILS6T CLPEOTISIEMETE M5

6.

7.

BaerSlev NCHLD FuwinifléaL
LweoTL(BD ©_BeundriierfleoT
LW &Hemend GOILINB .

Qs BewL s M (Wheel base)
6TEOTMITEL 6T60T60T?

Gom&n L 1q 60T LI6oof1&6IT Wimemeu?

GUIT60TLD L} 5560 6TE0TMITED 6T60T60T?

ehg) Lo&ILIeIL6T0T 6Xl60TTESH6IT:
1. GaerSlev NCTLAl6OT LicTOflBHEMETS
SULIBs

2. Gserlletv 19CTD 6evTMSlE0T LIL LD
6UemNTH Smevordl

3.

4.

Gnan. (B unn) eXlemdd SigHeoT
L6001 &6m61TS SnM)I&

3l 5 enHFHIL60T (Chassis)
BemettrsHaLILBLD LNShiSemarL! Upm
6Nlen&H & 5.

US| LFILIeIetor eXleoTn& ST

1. oug&s L sHler g (Chassis
Frame) 6\5weLLI(BLD &6mLD&6emarT
euflFem & ILBSHEI5.

2. Gna&n L 1q.60T LIETTLSHEm6NTE &n ).

3.

6UNSH60THH 60T ilqLILIEWL. DIETEYEH6IT
unnl eleurfl.
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LOlEOTEMT Si6mLOLIL]
(Electrical System)

10.0 al(psLd
10.1 ledT&HEVLD
1011  OletT&H605HH 60T 6UMSHEHEIT
10.1.2 s sudlev 1l6oTE608 S 60T
SieMLOLILLD el &(LoLD
10.1.3 eiTaa&Hems LleoT@eoTmmLD
QFILISHED
10.2 @é60f560T Si6mLOLIL]
10.2.1 @&eoTaeoT SiemoL 60T

UMD HEHET
10.2.11 GuLLifl smuiled
B 60T 5601 Si6mLOLILY

10.2.1.2 (S) SLPQID HTLOFGsT
euema BLodeot GLm
B 60T 5601 Si6mLOLILY
10.2.1.2 (&) &ripevid GlogeorL
euema BLodeot GLm
B 60T 5601 Si6mLOLILY
10.2.1.3 ere\eu&Lmmeofls
B 60T 5601 S16mLOLIL]
10.3 gevor(b& S(H6T
10.4 Ol60T OUIMM&H &L 6mL
10.4.1 10led1 WM& &L_emL_ulleoT
UMD HEHET
10.4.2 @&evfgeir &6l & ommD &mex
10.5 &muiled Q&evTs60T StemOLILIDSLID
Godeorl_BLm et FeoT
SiemLlNGD QemL Gl 2_eierm
GCaumunG e
10.6 udlged (Distributor)
10.7 856075601 SIL_6UM60T6N E1L0&HEM60f1FID
10.71 @660t 5601 SIL6unedTen

GUEM BHSH6IT
10.7.11 BGeudHsld SiLeMeoTey
QW& Mo &I

10.8 6T60TESl60T GIVLMTL LG MRl SI6MLOLIL]

ILIMBETL&&LD

10.81 evLMILLT
Gom_Lmy
19 6DIT6)
QL& &HME0f1FLD
10811  6LI6TONg &6
LemiT6dl

SiemLOLL]

10.8.2 evLnfLiqril &efl &

10.8.3 evLniLiqral GuomLmy
ugmorflingg &mlliyser

10.9 ledT@6oTHM SiEWLOLIL]

(Charging System)

10.9.1 D.C agerrGrLLiy (i60ev&))
emL60T@Lom

10.9.2 L s flGe

10.9.3 gpeoLTGeor LT

10.10 em6VL LG Ml SiemLOLIL]

10.10.1 eun&entHdleL LT SHSHLI
UBD (P& 6Xl6TsE & EpL
Si6UMHMI60T LILIGOTE6TBLD.

10.10.2 aun&eorHFled
LweoTL(B SSLILIBLD 6mEVLLg Ml
SIS,

10.10.3 dlema HM_(BLD 6XlendH &6l

10.11  eletorL. ev&IfeoT emeuLILIT
10.12 GerflTanseor SiemLoLiL]

10.12.1 eun&eoT &6rITaNgHe0T
SiemLoLiLd Beuemey EIFLILLD
exlg(pid

10.13 B&evTae0r SiemLoliNed ermLBLD

&EMMUM(BEEHLO SiEUDMIHEITE0T

SMTE00TRIGEIBLO [HleUT Sl O\FLILILD

(LEMMEEHLD

10.14 eoLmiLiq ikl Gom Lmifleh erhuUBLD

&DDUMT(HSEHLD, SieUHMIMESTE0T

ST 600TTRI&EIBLD, [HleuT &l O\FILLD

(LEDMSETHLD.
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Q&FILISH.

&snmed Crmésd (Learning Objectives) um]:>—@

1. Weorenm Siemwlilfeor CHemeusst HMID eUeMSHS&6T UDM SiH& Q&HTeTeTE

2. 10leoTeMT SiemLILI6 66UE1EUNIH EUEMSWIID 2 _6TaT LI hi&enarud Sieumsleor
Siemwliemuwd Ceuemey QFWWD eNFHHemFUD SIMHE A&HMETENS C1FIIG60.

ﬁ 10.0 il &Ld:

WOGTFTIID GTGHTUH QUH 6UDS
ADDGUTGLD. LOIGTFTTLOTGCHS| BLOS| HGTMTL
aumLpdanaiiieyiLd,afleusmuisFlepd GLogY/LD LiGy
sqgbul L Q& miflmF e e saflgyLb
LWGSTL(WSSLILIHES]. HTSTULITIE) QUTHCHISHSHILD
BT FTID 10& pdbHw Uk audldhEng).
T&aTSEH D LwesTu(hSSUUB D OGTFTT
AMLOLIGOL BLPFHSGHTL D] GUDBLILI(HSSTLD.

stuL iy i emotiy (Starting System)
B)desfaatr semotiy (Ignition System)
evL 1gh 2emiotiy ( Lighting System)
1861 Gawrmm temiotiyy (Charging Sysytem)

A A

Slventidlesr @evewiyser (Accessories)

ﬁ 10.1 WletT&euld (Battery)

UTHTG ST LOGTFMT e LDL1196hT
wpdHwiones unsip Werseip (Batttery)
A&, QI WerFmgones CFLig
dadaliul (h (Storage) aunsengdded
OGSTFTTSETTGD @UihIdbddn 19 UL 6TGGT
unshs@hsGn Cemaliu@ib GCums
OGS FTISSH ALILEDS]. 616U B)demaert
eranyg A@wlier QHuwib o6
SADLPSHE D LD.

(% Gl LG (Lpemeii|Lb, §p(1h Tl LBlatr
T Ld O)FIHTL G (h O1F6H HSGLD.LIV
OFcvsmen Lss Qe ifev (Parallel) <rebeugy
OsrLy @aenwriifed (Series) Qewewrd s
ADWSHSIULL SDG WeTsevd (Battery)
eTGhTm OLiwi.
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GuiLifl eredTug LO6GT AMHMe® eV
Goudluiwied Ammevns LomHm) CFLAGH ald:oL
vweruHEDL. Aeieurn CFl&GsliuL L
Gaudlufluich Ammenev LG AMHMeVTSH LOTH]
BwsHG Cs@auliu®n Qurmuwds 215
aULpEIGENS). Oleuerfluied @b OFeIBLILI(HLD
1081 Y mmae Caudlufluicd H%HmeVTSE Lormm)
Calld@ b padnd@ LeTsev Ller Gest HMLD
(Battery Charging) ereirgy Quuwi.
2AmGLICUTHTCD Coudluwicd AHmed 1)t
DDeVTS LTHDLILL (R LGS FTH60hiIbEHS S,
11 F MDD OFISSLILI(HAIMS LOGTH LE)6HT
@mnssip (Battery Discharging) eretrmy
Ouuwiry.

a,n_fb@ LIpGDﬂ)TILIL‘D
Sleumrewlg.

55 B H6T

bre1e0& L CrimemenL.
Teun

10.1.1 ersevdHleor (Battery)
UM HH6EIT

1. snfw <wfe ersevrdp (Lead Acid
Battery)

2. &S uwesr Gui'Lf) (Lithium Iron
Battery)

wva N
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3. Bése &1 llwib Bersevid (Nickel
Cadmium Battery)

4. Hssed wanl @i 2 Ceuns L)eTHLD
(Nickel Metal Hydride Battery)

5. GFmquip Fevuy hersevip (Sodium
Sulphur Battery)

OUITHIQITS QUTHEIAIGTG) BTl ALO6V
1) 61 & e G 1o 2 4 & < a7 &f) 6v

LwesTU(RSSLILBE DS .

& 10.1.2 s Siblev LH60TEH60 &) 60T
SiemLOLILLD 6Xl6T&H (LD
LOGTHGVSHIGHT (LpFBENILOTGET LITHHIFHET

Qeualtiunggyip (Container)
sa(hser (Plates)

9fciumetr (Separator)

G#eb saui (Cell Cover)
610lvd " Grmewevr” (Electrolyte)

O blestev Gumsivr” (Terminal Post)

AN o

or L6l dTeumiy Gmiledreumis (+)
(-) 856 5506

_. smf GuLLidl I

H,SO,(pb GmiTLsl 6ot
- eumil
‘,ﬂ 5&BS6IT
W S

J 7 aiblev
aBinden e
eumil

55 B &6

eeuefliuns o (Container)

Qa1 siger gruF Scvevg I (HLiessiv
(Bituminous) Gumetrp Qb senmed oGy
LMSLOTS QUITILIL (Lpemmuiled OWFU LI 1g (hSLD.
adOsG L Cpnawewl Hrgaridb 2m
®USHBLILLIG (h@GLD. &I LIV ADDEHETTH
Of&GSUUL (B eTndCsTeTmy COFTLIL
QEBTGT@BLOT DI AMLOGBLILIL 19 (hFGHLD. BFleh
$&EBH BT 31 UTHESFD OFTL MO0 (hS S
9l g (Bridges) eretrp %G Uysar
DADLOSHSLILL G (h&SLD.
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5B o6 (Plates)
eTsvgFlet $%HEHT B)i7eser(h
UBLILI(HLD.
1. Griyder sa(ser (Positive Plates)
2. erdlibler s5(hseir (Negative Plates)

Gridlesr $50 Hrifus QuymdHeFL med
(Lead Peroxide) swmflsastiu®mEns. @si
o mHWTHaID, 2 ®LUILD &G 6LD
QIBTGHTL HTS@YLD, LLPLIL BIDLPEOL WSTH@ LD
(Brown) @upsé@ib. @b s1iw Qugrdas(®h
[BIGESTSIET ADLOLIGOL CVFTGETL FTHa LD FIbS
OFwebu(h CUIT(HATTHYLD 2 GITETH .

THTLO)GST H&H(H OULDGSTELOUITEST HITIT U
(Spongy Lead) 2Gownsdsmed
SWTHSSILUREDSI. @)% FIibued Hnsdled
Qh&GD. FTFw 2 CTHLD 56T S5 66T
AdLoLIDUS OB &), BHICar CFwedL(h
QUTHTTH LD 2 GTTGH . H&(HHMeT
STHGUSDETHeY LD LOGT <2%MHMe»ev
SLSH&IUSNGLD Hoauemev FL L miger (Grids)
LwIGhTLI(h&)GSTm6YT.

Wfliiunest (Separator)

B\ Gl Hb(hH@HSSGLD, THTLAGHT
$5(hB@hSGLOL G SHADLOGHSHLILIL 19 (S LD.
610l Crmemevl” Hlyeutd o 6iTGer GlFebeusNE,
THIGUTS [BGETHIGGTHET O\ETGHITL HTH B)HHGLD.
Grridlest $aH LHMILD eTHTLOGT Hb(hFH6rTesr
Grig Q&L Feuwib, GmdhaFanmn (Short
Circuit) gnpuBaiwsuiid $FES D).

Wifltiunetser Curgiaums GLoebedw
2A(hH@seni1s (Sheets) swimfldbsiin(hHesrment.
Qmaeu Quingiains piETHI®er CQUDHD Hig 6vT
giiug ( Porous Rubber), Goudlufuwieh wpenmufeh
usliuBssriul L g (Chemically Treated
Wood), sawenitig @eipser (Glass Fibre)
GuresTmeudmIed SWITflSHBLILLIQ (hSEGLD.
$5(BHBEHs%G QL Cw ieterinug Haeaib
(Electrolyte) Osebousn@ eusdwns @deb
[BIGOST S WG HEIT < GDLD[h ] GIT 6T 6BT .
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eagebameu (Cell Cover)

OFvsmaer ery CFids mealds
ap(housn@ 0FeL HeuFaher LweTL(hSmG) .
Oeuarfluiled @b HTFSET LOHMILD A(LPI:SHHET
QFvel g er O&Ferpy ofiLmwed &gy
UngI&n&Ensl. @ableun GlFed Heufley b
G LommiLd 1HTLOGHT H5(hH(6Hdh G CHemautLimest
s1Hm Heurghseso (Vent Holes) ommiib
Bty sieurgaptod (Filler Openings) @pd@Lb.
QFvdm@er WeTaTHUG HTaudds
(Electrolyte) eapmiausn@d s@&bsaumn
CLPLG UL GST Fa g Ul FIDLIL|SHGT HGDLOHSGIT GITGHT.

eTele0ELGrmemeuL. lmeuld (Electrolyte)

LGS THRULOTENIZ 610NV GITeneuL” 6TedTaR)ILD
Sneudsred BT’ hdSLD. @)% s LkiE,
ALTSBBS ABvsHnE (Concentrated
Sulphuric Acid (H,SO,) ewpsitny L@ setement
1:3 616810 BB HHH BVEBLILIL 1 (hIGLD.

(wemeur e (Terminals)

PGS FIFedlh Fiduyl oHmILD
erFngemiser (Load) @fweummir et
QanewILEN@, LILTLI(HSesTmest. GriLslssrLpenest
LOMMILD GTHTLOGHT (LpedesT AEIQUDEOD 6T6rIHTS
AP HFH QO&mer @b o uded
TS Fiblest pamesTanw il GpyLAeT (Lpen e
FOn) OUAWSTE A®LOSHSLILL 19 (HEGLD.

egwebuBLo eXlgo (Working Principle):—
Bereflmdssip (Discharging)
BOL O CuT) THITLOGT S5 1g60 2 GiTem

STIFW SAeW) ST FOGLL eLPeUS Fa DI GIHL GHT
Qeewsthg| Hifis FOGLL LODHMILD GHUDL TEIGHEHT
2 (hUTHGHHDSI. CHILber $HL1g60 2 6Ter
MW CrTdens(HL S amL” Te6iT B)eaneuthd/
B (H,0) womio snfw seGul’ (PbSO,)
AHwWeaHdn 2 6L MTdHGHE DG, B)S 660
esrermhHu@eummeflesr (Electrolyte)
FAwgseravn Gonbg Biss BN .
Qaoarned QFed CaumedGL gdlehr erayLb
BlesTaa 1T DL HlTeuddlett AL THH D GDh
ICEIETR

e (hib esrGewrpmip (Charging)
BLOUMID Cumrg Gmiwp et wLpemerudeb
(Positive Electrode) wleramyip
urifmal. @nhs WSTFITLLD 6TH L6t
wpemaruieb (Negative Electrode) o sirer
1w FOGuUL L e (HiD amL' Jeger
A ds@pLet Crisdpg. B)&ermed
esterTpu@ Floaddled e (Hid Hbhos
ALOVUPLD GTHTLOGHT GuTilIdy HbL' 19 6D HTFWILPLD
o WL &SI ESTHeT. A®SHICLTETGD
Crillest aumild HHL1g60 2 GTer Hrifw
FOGUL HpL 6T LomiLquiLd FHevhgl I(HEm).
eTarGeu wolehrearTHL@ Floauddled &Hbhds
SAvGsu D CGHILOeT eumuidhsd sl iged
STFW QUITEHEMDFMLUILD 2 GVTL THSEGTNEH.
Qsaned QFed Garmed L eflehr emayib
2F) &g EeTmes .

Gur' L flufled penL Gumitb @)hepewest
CarHuwed wrpmiser (L& USHBID
FTFedlib LoHMILD QIGVS| LIGSBLD 1g 6VFTTed)ihr)
D6 & (h LD & LD GO LI T L 19 6T  eLp GV LD
NS HLILIL (h ST TG,

10Tl m&SLD

srfw Quindeas(h + shgs Alevld + &Tfwiid S smfus FeOCuUL + B + Hmfus FeOCUL +AHMe

18)6s1 GesrHmLD

(Discharging)

PbO,+2H So,+Pb 5 PbSO, +2H,0+PbSO, + Energy

(Charging)
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10.1.3 letT&6uIDd LO6oTEEuTMMID E1FILIGED

(Battery Charging)

UTENISH 2 6iTer CerGrL L[ eLpeuLd
(Generator) flstrseuid LlsttGarpmid (Charge)
QFdiutiu(pHnGl. Fev Crrhiserfleh eurHeLd
QLMLoY B)(hd@&Lb CUng,eh Flev LoesTFmT
FISRT RIS QuUids 1668 560 60 (15 b
eTaFmyp eT(hSsrILBargsTed aflemraled
erasfipssip (Discharge) udafl (B ib.
adaiCau Hew Grymisafileh 166 &aevib
Qarafluied WerCGarpmio (Charge)
AT CEAE ]

leorGeoTHMID Q\FLIWD (Wemm&erT (Method
of Charging)

1. Heoevss Wererpds wpep (Constant
Voltage Method)

2. Bowsgs WerGerri L wpevp (Constant
Current Method)

3. egeuns WerGaammid OFuiuyib Lpevm
(Quick Charging Method)

Flemevss LoleoTenT(R55 (wemm (Constant
Voltage Method)

Qs DI LO6HT6w (LSS 6T
(Voltage) wiare) fHlowns ®adss
OsEreTer L EN). 196VFTTE U468 GuL L flenws
Frgedli QFuiuyd Gungy 86T Georir L gHasr
24616 (LpHeOleh AHFHLOTEGYLD L965T LG LILIGUITS
GDDAUTELD B)(HIHGLD.

Hlemevss WleoT@eormLL (emm (Constant
Current Method)

Qs popuied heTGewmi L g Hetr
(Current) <verey fldwWns ®ald s
OsrareariiuBEnS. ATbLSH D 2AHBL0TEs
GaurreOL  (hLb, D@ LIQLILIQUITSH GEDDeUTHGYLD
QHF&D. @sained Faiedlh pevL Gumb
Cungl s Oeuliuwe L wrwey b AH %
amTudsar 6o efl Gwmpmioey b
UnSHISTEHSLLBHS DS

ellemreuns LeT@eoTHMLD EOFLIWLD (LPemM
(Quick Charging Method)

Q& 25 10erFmId CHamauliLi(hLD.
80 #saisLb lerGarmmip (Charge) e I
LOGTFTTSDS GH®DSHIS 0FT6iTen GCaletr(hLb.
ATV LGS THVSMS 6p(1h Loawst] Gririb Lo’ (HGLD
18681Gemmmid QFuiiGaucss(hid. Qb (Lpeomuieh
BeLeV Hlaneuuied 2 6iTer 18l6iTHeVSHMS LoL” (HGLo
SIS LO)GSTGemmLd GlFu1wGouessr(hLb.

LOIGSTHGULD (LP(LPQUKILOT S LONGHTGHTI LD
2ADL G Hlavevew @mibg Werseip (Dead
Battery) eretrGprib.

ﬁ 10.2 @&euTs6ir SiemIoLiL
(Ignition system)
QuL Ggmed eretTedletrsamed i(LpddiLd
ofdFletr @miuied Qur Grmed HTHMI HeVbd
aiflauamal eTflGEsLIuL (H ANDed oFfF &

LledT&H6VLD LledTGeoTHMLD LoMHMILD Ll6dTEu IMEESLD 60T Hlemev

FreusHleor aigevedlet Ll6eoT SiRSHSD  GuLLflulletr 6T PSHID % &NTY
LTSS (Cell Voltage) (Battery Voltage)

1.28 212V 127V 100
1.24 208V 125V 70
1.20 204V 123V 50

115 199 V 120V 20

112 196 V 1.8V (0]
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B [ [ [ ] ®

oL sEns. @CH Cumeim Lev FHedledsL i
areiredeirsafley (Multi Cylinder Engines)
A S FlOlWTL T H@RAHGHLD Fiilwmes Gxmevr
Bavr_Gleuafluied tiletremy) euflanatiig (Firing
Order) SLGumMlenw 2 685 1:@ENE @eiauTn)
craredlestlar @uidsSEn@ OSTLThg o wii
et 2Apds SUCurdleow agpu®Bsds
Qg UMLOSSLILL (HeTer Lo @ B)desf it
SAMLOLIY eTedT M QuwiF. @B6ST (LpHENLILOT 6T
LessTl&6IT 19657 QU(HLOTL).

1. QuLGgred ereredleiraafleh <=i(LpdgiLb
afF et @miHuied 2w oletrew(Lpd s
$uQurPleow o erLndd) sTHID -~
QuLBrmed Seveauamil GIfles A
eLPGULD 2HMed Glim.

2. @onps Wetarpsssms (6 V to 12
V) 2w lesterpdsons (20,000V to
30,000 V) wommm.

3.

uew ALy 616 6t & arfl 6b
WBerQury euflewsd Gspu (firing
order) SuQunleww Fflwmer Gmeser
Q1 Gaueiuied armu(hds.

10.2.1 @560t 560TIeMOLINNETT 6U6EM SHEH6T:—

1.

2.

3.

(Types of Ignition system)

Guirfl smuiled @defFer Aioliy

(Battery coil Ignition system)

Cusear GLm @ safFear emiwliLy

(Magneto Ignition system)

(1) &LpaId HT0F G euems (Rotating
Armature type)

() Fpeib Guderl aems (Rotating
Magnet type)

Qs grells @datFer ALinliL

(Electronic Ignition system)

10.2.11 GuiLifl &muied B&evfaeor Siemioli (Battery Coil Ignition system)

SuetorLmd Hlemen

udiel asn®
(Lp 60 60T & 6iT

1ledr SHM

j ,-W

1\
1T He
Iuﬂa’ﬂ Goisd 4"r HP

_6iTen&LD
F
Bseuflgeor
sell& .
WsevHlemen
ledr&HmI b
SUbBLLE pevL asilub
(Lp 6 60T H6IT
161601 B6VLD

SHEML G\FIILLD
(e eTH6eT BWidHGSID
(€:3h)

Wledr UMM
&L 6WL &6

udlre

UL 10.2.1.1 (1) GuLLifl smuileb @éefaetr Siemioliy (Battery Coil Ignition System)
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6o eummé
BL_6WL &6

111" I —

T —

TITTT

b 4. b 4. p» 4

sefl&/ eagmLfl h

TN

L
&[T 600 (B &8 (B 6T

udlre

|_

SHewL E\FILIWL|D
(Lp 61 60T & 6iT

et G

uLLb 10.2.1.1 () GulLifl smuied @éefaeir siemioliy (Battery Coil Ignition system)

GuL' L) smuflev @)FesfFedt iemLOLILGHT
WPpSEN LT SHHEISET: -

1. letrseuid (Battery)

2. grev(hd Fmer (Ignition Coil)

3. gL OQsdiyp gpawerser (Contact
Breaker Points)

4. 18etr Gx54) (Condensor)

5. wudljad (Distributor)

6. etr Qs s amr (Spark Plug)

7. @gefaer Hail s (Ignition Switch)

WledraeVld (Battery) :—

ergFnggamsg (Current) G&ilg g
DUHH 2 FaBENE]. UTEHEISH6D LOGTFTTdHHT6V

10 — Wleoramo siemioli (Electrical System)
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QuikigLd LTShiHEHs%EH CHamauliL(hoGLm)
OGSTFTIS®S Fliwar OFuUIS D).

gmevor(b& &ner (Ignition coil)

Bz 1815030 bibgI QIbLD GDDHS
2ApSS WeFnasm (12V) 2wy 2A1pds
esrgmgons (20,000 V wpged 30,000 V
Q) LoTHMIEMS).

SHEWL CIFLILLD (LPEDETTEH6IT
(Contact breaker points)

B sfFeiT AN 2 TN (LPSH6D
Hlewev et xmmled (Primary Circuit) e
QelIenL 2 GTL TdhE) SAMS FIGHTLq LILIGGHT

N /4

18-02-2019 13:03:22‘ ‘



epevid @ e mid Feawev )6 & Myl v
(Secondary Circuit) cwj 2w
erFngsems (20,000 V wpged 30,000 V
QUDIT) 2 GVITL THGHH DI .

Wleor Bx&& (Condensor)

sl CFuiuyd peersafisy (Contact
Breaker Points) o (peursd F1guw (Arching)
afl Qeul’ L lIu@Gdew Gmndhdnsi.

o SUQumpPluieir (Spark) ssHow
A BLOTFHSEDS.

u&lre (Distributor)

ST (HE & (hafled (mhgl @I(hLD @ Wi
10651 (PG LOGSIFTTS®S, 6T6t1edledt SLiGILITY)
aflevsd Gapu (Firing Order) er@umpls;
sLdL&@Hs%@ (Spark Plugs) <iepiiiflns.

Wleorenmilé sLemL (spark plug)
LOIGSTOILITHIS &L L WiTewg, G Grmed
eTeiTglasfled S (pSitd afdF At (Lpigafleb
SUCuTPlenw 2 6Bt mdhd) QL Crmed STHmIS
SV 6TflGE LweTLHEMS.

Beuemev &L 6XlgD (Working Principle)
Bsatserr el e ‘ON’ QFuiuyip
Gungy 0esTFITLD L0651 HVSH 0 (BBSHI (LpFH6L
Hleev et &Hmid@ (Primary Circuit)
OFev ). 6Te1Ga (LpHed Hlavev L)etTd HMleh
srhsliyevd (Magnetic Field) armu®Sma.
s CFudiuyd pevaaer (Contact Breaker
Points) wpsed Hlawev lesrsnam 19iflé@Lp
Gung smhsliyed i gamevhg (Collapse)
QuewLmid Hlewev et s nmlev(Secondary
Circuit) swj Awsds WOSTFTILTNTS
(Secondary Circuit) 2 paundng. @
udgael (Distributor) epewwns
1O)TOUT S SL DL BGh:SG 6T6dedles e LOlGsT
Qury euflewssd Gapu (firing order)
sigiutiul (B QulGrmed sTPHmId Hevama
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TfSSILHENG. BFevTe cTatTedlesleh 4HM6H

fFaH o (heuTHmgy.

10.2.1.2 (1) SLPID WTLOEFEHT EUEDS
Gseot_GLm 6ot s60T
siemioli (Rotating Armature
type Magneto Ignition System)

BresorLmb Hlemev,

16T &HmI
Blemev
\ bai>
b
e
sGe af
OER RN D& @[]
BeraHm il SHILOEET
SHEOL 61 FLWD

(LP 61 60T & 6iT l

et Gaébd

LLID 10.2.1.2 (21) &LpQYID SHITIDEEHT EUEDS
(Rotating Armature type)

SiemLoLIL]

BFed BHlavev &ThHmIGT )6 (h
SHIhey afHa6T (euL &I(hauLd Hmih GCHesr
SI(HQULD) SALOGSHLILIL 19 (hS@LD. Bbb BTever(h
af $5@h%G QL G HTLDF @I FLPSYILDLIG
QurmssLIuL (HeTend. LpHed Hlewev L6
#ppleb (Primary Winding) s945 suifled
150 wpsev 300 &DHmis@hLd, @IeSsTL LD hlenev
8etr &pHplev (Secondary Winding) Grosbedws
euiflsb 15000 1pgpeb 25000 cuany &mHmis@rLD
FODUILL G (HEHGLD. (LpSH6L BHlenev LA F:DmiL 6T
gL OFuiyp peveser (Contact Breaker
Points), 10e1Gg44) (Condenser) fwana
Qe HLILIL 19 (S GLD. @TGETLTLD Hlaev
LE1GST FDMletT (Lpewert L)edT GimMldbsL oL L 6T
(Spark Plug) @ewrdaLiLiiq mdha@Lb.

Beuemev a\FLILD 63D (Working)

ATLOFGT FLPVILD CUTSH (LpSeD hlenev
1)6sr &FHMled T FTTLD LUmuyid. ALICLTH

200 MM
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sl CFdiyp paerser (Contact Breaker
Points) epigus Blewevudled @)hdb@Lb. 6161Geu
Hed Hlaev e &MHmPled HThHsLILevLD
2 GHITLMGLD. SMLOFUILLD (LpedeTEeT EIMI:EGHLD
Gurgl LpH6d Hlawev LAIGST &MMI6H HTHGBLILIGULD
Fromobs (s iiul®) (Collapse)
Qe mip Hlewev etr Hmmled (Secondary
Winding) o wi 2ipds Wssigmgseas (20,000
V wpaed 30,000 V euewy) 2 L md@GEnS).
B 106t Qurls s L@ CFein ki,
SUQurhledw o (HeursGHng. @sermed
O Grred STHMIS HeVada BedTE, 6THGSILL (h
cTatTedlesfad B 2%Hmed QuLIL(BES.

10.2.1.2 (24) &Lpepid GLo&eTL. 6UemS
GéserGLm @&evts60T
a1emoli (Rotating Magnet
Type Magneto Ignition System)

<HGLOLIL|

Qv Hlewevdd HMhHmISET 6165 e)6Hr
19ewaredadleh OLITRSBLILIL 1q (I SLD. (FleneVILITeHT

BMHS SiemLoLiL]

Suewunp 2_musd

A TL0F G M6 H195% guwihled 150 wpsed 300
UTUIeVTET FDMIFGT CETHTL (LpHe Hlenev
et &pmup (Primary Winding), GoebeSws
uwfléb 15000 wpsped 25000 cueny & MHmIsHer
Qe @pesrLmib Hlevev L6 FmPHmiLb
(Secondary Winding) &mmiiiL’iq (hé@Lb. (Lpsed
hlewev LO)GHT FMHMILGT HeL CXFUILLD (LPEHGSTIHET
(Contact Breaker Points), wler Ggd4)
(Condenser) dluiene @)anessisdbLILIL 1 (HISLD.
@)yevsr_ip hlewev AT FHHMGT (Lpewest LTl _csr
Q»ewISHBLILIL 1 (HSEGLD.

Beuemev &L Xz (Working)

eeraich &Lpeyitb GUTSI, & LpeVILD
SMHSLD FHMILD. ALCUTS LOGTFTILD LPSH6D
hlanev 16T FHHmId@ CVFeLeYILD. 6TaTCo HTh%
LeVLD 2 GRTL TGHLD. L O)FUIu/LD (LpenedI HEiT
Fns@d Cung paed Hlaev LB6sr & mHmleh
FMhsLLD FT GBS, QT mb Hlaev
18687 FHmleb 2w 2i(Lps st (20,000 V
wps6ed 30,000 V cuewg) greseri i(hEmgy .

GomiLmy 4

2HHmed

- . R . S R G S

..*_._._\,

s,

udliey

U I A

FHEOL O FIL|LD
(L 6D VT & 6T

4444

LLLD 10.2.1.2 (24) &lpad Goéeorl euems Bsaser GLm &6l g6 SiemLloli]
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BILIEEDS _ ppiiien Barsb

"
|

i)
prpadr 71 by

—_— .o
E—3 BewL eFyD
LI BMHSLD et il
- | @
—t (35Lb
BleT Gpbd —F 16l6br

eumné
L_6mL_&6IT

il

ULLD 10.2.1.2 (24) &lpaIb Goéeorl euems Gsaser GLm @6l g6 Siemloli]

Q&1 LE)TeuI6HT eLpeULLTS LAGSTOILITISSL DL 5@, o @WTLMTdHE, STHM UL Grmeh Feuaneuamis
QFcvSng. 1OGTOLTYIGSHL L SUIGLTHeuw b6 6THdEdF OFUISNS).

10.21.3 ereevéLamenils @denfdeor siemioliy (Electronic Ignition system)

&IT 6007 (B & & (B 6T
eoreny &LGUBSSID

= L SRR

ledr eIIMms

i eumedTen Guwserliys 56 il

flewsLT Siebegi
SHTIDEST

s

LLID 10.2.1.3 (21) eraleusLmenflé @&evf 6ot siemioli (Electronic Ignition system)
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51601 &6VLD
Sledr OUMMHS SLemL

Bseflgeor el & ECU
gpiblierflenLiiy

&1 600T B & (B 6iT ulied

ULLD 10.2.1.3 (24) ereléLnenils @éeof et siemioliy (Electronic Ignition system)

udlred Wedr OUMM&
B 6mL

"
potosn LB | —

LﬂéTQlJIT_Iﬂ 1 3 q z

&IT600T B & & (B 6T aufleng

— L0160 &H6eULD
e

LN

ULID 10.2.1.3 (8) eraevsLlanenflé @seuf&eor siemioliy (Electronic Ignition system)

PSENILDTGST LT hISET 6. 1OlehT QPS5 L
1. ifehrmevis 7. desLy
2. Q[sestFedt Helll &
3. gI@T(HS F BT Geuemev QFILILID 6XIFHLD
4. ECU =ity udliailuied Hlevewimest shHApLd, 115
5. udlgel <t srfleyp (Pick up coil) o 6rergy.
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GLod &L 1g6h 2 (heUTED HTHBHLILIGLD A6 H
MevdL flesr (Relutor) euplwmasd GlFebgib.
T Gar WeTFTTLD 2 PUSHwWTEGD. @hs
werFEmgp e Gumed Moy Quidsd
OFuiuyp. @6 e CGuir( (Diode) ommyib
gronearevdevr 7 o drerg . Q) &
SIEWT(HFF (h@h&H G OlFebaLD LOGTFTISHMDS
S (RLUBSSID. eTearCGau 194 <1 (Pick Up)
SMuie0l6b @b @I(BLD LOGTFTILD, HebTL GrTed
ifleney L CUTE HTET(HF F(HEHHS,
OFevaup hesTFTrTd S®LLILUBLD. 6TeTGey
Lp&eV hlewev LBl6tT HFDHIleY HThHLGVLD HewLLIL (B,
@yesstL b Flevev LOlesTHDMIeH 2 Wi AP
eTFmgd 2 (houmd udliel epevioms
LOGTOLIT YIS S L& @ OFetTm SUIGLTHIeDW
2 (hUTSHGHH DI

HE0T6MLD&HEIT

1. @uhiigLd UTEHBISET D6y

2. @ttt oLlhiens L gmeivl GFuiw
Gaemeu Gevenev.

3. WOeQuUIWd S L BT [HeSTL BTG
2 LPSHGLD.

4. Bevev aUeYaUTest HLIOLITM] @ GBS MG LD.

5. 106t Gg54), OH1(HLPMIHT B)ehenaev.

ﬁ 10.3 gnevor(b& &aper (Ignition coil)

OretorLmb Hlemey

~ll— peperib

GILD 60T EMLOWIIT

Hlemev LO6oT& DM

Q6eIL QUIT &6
60T LIV &DMI&H6

51958 QIT HeTeDd
Q60T LI6D &iDM)&6IT
QBITETOTL. &i(Th6iT

ULID 10.3 (&1) smevor(®& sapeit (Ignition Coil)

o _wif
— EDY:;
@enaGeozen e
eplq ! - 6L TLOl60T6L
. FHemL
aiclicr
aLfileored psma S
(udliey
L FLSleoTed)
si@ifleflwusd eung
&8 &6
Bemevoriiy
B resorLmb
Hlemev OedT&DHMmI
a6 Hewe __
6T & DM

BeulbBeorBLL !
QLo6OTEmLOWITEDT = |
8oy Gami \"--5._____“

LLID 10.3 (&) smevor®& &per (Ignition Coil)

1Bl svddled @ pha au@pp 12V
et pssdams (Cpi Havs wWerFarb)
20,000 V gpsed 30,000 V euedg 2w
ereripds BerFTIwms (orm FHoF
LOGSTFMTTLD) LOTDHMIEMS).

B ~umgCrLuleh OG & GBI 6V
ssaiaugdler (Faraday’s Law of Electro
Magnetic Induction) ug QFwedu(hEng).
evOL 1 @l ggrersvumgog (Step Up
Transformer) eretrayib SewLpS&LILIHEDI .
H s1968 puiseId e Ao HID)
Fomiser (150 wpsed 300 eueny ) Glsmevre
s Hleew er FmHmip (Primary
Winding), Gwevellw Quiiserieh er L6
2070 FHmiseT GsresL (20000 wpsHed
30,000 evewy) @uevermip Hlevev L6t FmHmiLd
Q@ LD.

&IT600T(B &S ([H6IT160T 6LUEMSHSHET

(Types of Ignition Coil)

1. Gszetr suewas (Can Type) <icbevgy GloL’ L 6b
Herm euens (Metal Glad Type)

2 Qs euans (Core type)

2oy /4
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10.4 leor eunMlsasLemL (Spark Plug)

(PEMEUTILILD sl

{jsbwr(?}mlll_ﬁ

BaevaLl
ewr =k
d : @enaGeol Li
. (pemeDTILID
w&® > 5 T, 6DIOW
LT &L CIn®

LLLD 10.4 (21) et eMmSaL emL

(P EDEDTWILD

BeiraGel LT

mﬁ

s Grn®

mﬁﬂm

ST

/-
2

s, .

-
serrd

s
S

ULLD 10.4 (24) Lledr QUMMl&&L emL

ot

eTeaLBrm®

Ol Grrreb eretredlenfleb i(LpdgibaTd Flebt
(Compression Stroke) @midlufled Gl Gred
TN HVhs eTflEvmamu eTflliLsna
Gaaeuiines SLIGUTPlenw OGSTOLTYSH%L eoL
2 GUTL TSHGHEMS).

@Hev Qe geb eTGEL Gy,
Slyeyeserr 610levdL G (h Lommitd @etreGevL L
w6t pbEW UTSHSMTTEGHLD. OFSTL J6b
T Cprn(Bs&id, &Fgeyewl
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6TOVSHL Cr(he@Ld @evruiled Fnflws Penr Cover]
(Gap) 0.5 1).L5 1psed 0.718).L65 euew @)(hI:SLD.
arass(hd & mefled(mpgs (Ignition Coil) eupeb.
o wif Sipds eI Bbp PevL Gleverluiiey
s1ao (Jumping) Gurg SCuMY erpHur’ (B
crflsvamal e1flGsIUBEDS. B)H6ST eLpevLd
cTesTEdlesleh AMM6L 2 (HeUTSHBLILI(HEMS).
10.4.1 eTOUMMI&HSHL6mLUN60T 616D HEHET
(Types of Spark Plug)

1. amrl et Qurplds e (Hot Spark
Plug)

2. Gamev(h ierGumpldas e (Cold Spark
Plug)

LILLD 10.4.1(21) LOledT eSS 6L 6UEDSHHET

aqrl erd Ganmebl Nerdh

LILLD 10.4.1(24) LOl60T OLINMISEL 6WL. 6UEDSHSEIT

L. LOledT eWMTI&HaHL_6mL

Ba 2aHs s Oaeuiiu b evuded
QFwenpmHns. @b @t Gevr L if
(Insulator) ferons @ Hds@. @Semed
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Qartiud AHs HTyp &L 55 Caretr (b Lb.
Qaiauans et CQUTHldsL L H6T Gl
WogCsFmser PN GoDHhd Gous
cresredletis@ns@ (Low Speed Engine) tsayib
TDDSTSLD.
Bameu(B LOl6OT ELIMM&H &L 6mL

BFlev @etraGavr” L7 (Insulator) Berid

@®dDa). @FeTeL Ceuliud HL&GLD HTTLD
G®dna). Balauams eTOLTHSSL L 6T

2S5 Caus erarlersafleyp (High Speed

Engines) <idls cranLujeiren cr6sredleirgenepiio
LwesTU(h S SLIL(HS DS .

ULLD 10.4.2 @&eofaeir sefl & oHmib &med

Bsestaett Hel & 6T6HTLIGI LOIGTHVGSE6D
CFrbldam dausdsHerTer WSTFTTH®S
owm Frafl (Key) epovid Gpewasw mer
LB)GHT & ) ) & @B L 65T B)o» 6357 &1 & 0 F T 6T GIT L
UweTu(Lb QH FISILD AHGLD. BFev
estaeuid (B) @dafaetr (1g), stumir (ST)
TGS eLPGST M) (LpTHGT B(hdh@Lb. B e16dTD
Lp&V& S, GTLIOLIT(LPEILD LB)6HT BV H)e0) (b
LOIGSTFTILD SGWL &@LD QUGSTERTLD I PLPGILD
Qe sLILL 19 (HSGLD. 1 6T68TD (LpedeTd:GHLD
TGTEIG PmId aunses QuidssHns
CHrmauILITest @)desfFadT SemLoLiL, eTALIGLIT(HET
O\FVISSHILD HAGHLOLIL], MGUL LG ] LODMILD FH|eHGHT
LB)GST AHGDLOLILISGT 2 L GT 6p(1h LOIGHT 2 (5@ B)awLp
(Fuse) epeuid @evewsrssiiui g (md@Lp. ST erasrm
Lpeadt sl il L Gromi L mifler QFmedesmii(h
meuatrig higLer (Solenoid of Winding)
Qe et BLILIL I (5 GLD.

% 10.5 a&muieb @seofseir siemwDHELD CuéeTl G et F6ir SemOLNNNHGLID

2_eitem Geumum@B&eit

&muileh Q&eotFedT SiemLOLIL]

(Coil Ignition System)

1. | eTa6068160\HHE) LOl6OTEMTLD
eUDLILBEDE.

Guéer_GLm @seufs60T SiemLoLIY
(Magneto Ignition System)

Ga&eoT_BLT eLpeuld LAleTEMIID 2_mHugHdH
st HME).

2. | erevTSl6ment ereflHna 6rOLMITL. G\FUILIGVMLD.

6T60TZS)6MEDT GVLMITL E1&ILIEUE)| SLq.60TLD.

3. | GulLfluied &MY Gemmeuns SHhHmeD
6IOLMTL O\FILIEUS)| S1q.60TLD.

LoleoTHEVLD EeLemev. eT60TB6u FTLoLd
Bm&sns).

4. | Quiflifl SiWLDLIL| &9 60TLOTEDTE. 6T6Ifl6emLOWIT60TS)).

5. | ®mmihs CeussHeib eUN&E0TSHHl60T Geusld Gemmud Gung
esTeLnmébsL_enLuled Sioneor Suewnn) | Suewunniulesr eueSlemio &emmuLD.
©_6O0TLM&GLD.

6. |aifle 8L CHemeu Gewmeuneor L1 GUNGILOTETS).

7. | ugmorfliing) &lq 601D ugmorfliiug) ereflg).

8. | GuLLIfl &6060MO6D QFUIEDLILMTE. GuLLifl Gaemeuuiebemev.

9. | &M, U6, Liyé GunedTn eun&eoTrhiserled QLOMEILIL, 6108 LT LommILD GomLmy
LwedTLBEDE. emg&HHeTSH6r 6D LIWeTLBEDE).

10 — WledremT Siemioliy (Electrical System) 2y /4

18-02-2019 13:03:26‘ ‘



% 10.6 udliyed (Distributor)

sMIISEGEF Q1F6LHRID
PEWETULID ey QuMé SLEDLSS
1FELEILD (Lp EWEDTILILD

L]
W
L]
L]
- Q& menflib
: aneyerdit
Pl
&ifeio soLTT——egqmil
&l —
o]
i

ULLD 10.6 (&1) udied

ULLD 10.6 () u&yeN

udlgel ereiTuS SHTHT(HF & (Hafled
(Ignition Coil) @uphs aumLd 2w SApds
esrFngsenest GomiLmy (Rotor) epevid
OGTOUTH S L &@ eretredlesflesr Sr1GLmm)
awflowss Gsnu (Firing Order) Oaysd)
$rieum) (Spark) grmu & QFuiEng). @Hlsvicirer
gL GFuiuyb apevewsar (Contack Breaker
Points) <2ewgy/ LO6HT QenewsTLionL &/688TIq S5 LD,
Qdeardsad 2 Fa)HDa. 06T CHd b
(Condenser) &liomesr Sr1Gum) (Spark)
TnuBds 2 &a)5nF.

crairgdlefletr Helesor (Cylinder)
cravstesstldamsd Camu udbiafulfesr Carided
(Distributor Cap) Gl&r(h pevesiser @(mdb@Lb.
udgeluflesr evrows wpewerr (Central Terminal)
AGTS] FTBT(HFF:(eMeT @revsimip Flevev LBlesT
FDMILGST B)WewTEHBLILIL 19 (H:@LD. CHLD @gTLIg 6D
2 girer shuewLiged Hwirf epevrd LfFel @uidsid
QumSlpg. udlyaiuiieh 2 erer sviiesig 6b
(Spindle) &nmyid Gungy, <idevieren Gume’ i
(Rotor) udliad Gaiufeb (Distributor Cap)
2 giren Qg (hpaersamer (Contact Points)
QBT(HLD Gug 2 Wi SH(LPSHE LOGTFTTLOTEHIZ)
LOGTOLTS s L b&dF CFestm SUIGLITYlanw
2 (HeUTSHGHE DI

& 107 @aafsen s amerd
s ameuflgd (Ignition
Advance Mechanism)
oTeT Bl eyl 6T 2 & e 6p il G e T (1
FleSeswrfsyip (Cylinder) #flwmes Grydbled
Qg ettt (Ignition) pewr Glum Geuetsr(hLb.
ALICWIT LI HT6HT GTIHIOILIM(BET HeVEDQU BETDITS
TSSLILL (B (LP(LOSDLOWITET HDMEH HeL JSLD.
eTe1Gou A(LpSSILD af&FFletr (Lprgaileh 6TIIGLITSy
$uQump (Spark) erpu’ L med, erflGumTmeT
B6T@ oTiflhg flsomest Anmed (Power)
Sl @G eTaTums sawrdhsll(h TDC
hoewd@ Fom wpetunsGear FrGLmY
TG SSuBEnS. QF®eCu B)d e Faebr
2L auesTenv 61657 HCmTLD.
10.7.1 @éefaer S euneiren eUEnSSET
(Types of Ignition Advance)

1. Gaud@eud i euneiisiv 6iodsresfle b
(Vacuum Advance Mechanism)

2. Gugyreued wpewm (Manual Method)

3. Qe My seb i euneiTenuO)Lod FmesfleLb
(Centrifugal Advance Mechanism)

4. Qaeri My sed wHmdb Geud@GauLd
2L euretreiv wpewp (Centrifugal and
Vacuum Advance Mechanism)
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10.7.11 Geuds@eud Sieunedtev Semioli (Vacuum Advance Mechanism)

SMIYGILLBSS ;

Beud @6
oLl

LWImimo
Lwmimd edrkié el

sMYGILLB&S
&emMm GleunML LD

SIL6UME0T 610
Bevans
Blemev

BaGL UNGTS NG

SeubmlL yyeufl”

Lwimimid

SMHMIL 60T Gueh
.. WGerL
Lwiniiib

eTe0T 60T LI &BLD

I GLedr
eoliifiral

LLID 10.7 () Geusb@eud Sieunedrev SiemioLiL]
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DHod ampdaiier @erQer
GroasflGumev(h OeummlSHND@, H&HbBHTHGLITEY
sl euretreiv (Advance) pedL Oumidng).
GLoesfIGLTeL(h Geummli_tb eT6d1LIg) HTHLGTL LIfleh
S iged aumebays@ (Throttle Valve) £Gup
S GBS Falq QuDMIL LD A LD.

Qbapadpuliied e LT LWTLTLD
(Diaphragm) udlieflufeyerer (Distributor)
Guev 19Geri iged (Base Plate)
BT BLILIL LG (BI:SLD. L WITLITLOGT §3(1h LidhdbLD
STHMILGILD LOMILGSHLD HTFTLGCTL L (L 9D
(Carburettor) @mewrdaLiuL g Hdb@LD.

Guev NG e

eolfifly -

oooooooooooooooooooooooooooooo

A Letr shu@fls (Return Spring)
Lwrtigew Quevunes Kaevulley (Zero
Advance) ®ads 2 sadng). eretrelestlch
Gauvastp (Speed) <dHsMsé@d Cumgy,
CevaflgsmHmlesT SHpdsHLd epevid BesTGlevL
GueaflGumebiged SHpssib (QeummlLib)
A0S Lwiigid @ pdsLiL(bEns). e1esGou
Guesiv 9CerL L udlFel &FPmid HoFsa,
adidmsuied Fipawd QFuIdns. Bsetr
dMwarains CHib ATH SM®L GFuiuyib
LPDGEMENT (LPpeTeTHTHCal Hndsd CFUIL
$ueumpleow HMSLLEBSHEDS .

oooooooooooooooooooooooooooooooooooooooo

sGleuLIGuieb 6T6bTD GA(BLIL 2 (HeuTds & epettanm 2017 -1b Hevunig 6b
Gomevsiv gruisiv Hlmieuetid wimfldg Qeuefluil L &i. @setr aflenev 13 1lebedluesr

Lo @gieueny Oaverflauhbs H1isemlsh Lis alfleney 2 wiihbesTd @5 HHSLILIHEDE).
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SOLMTLLTT &Y, L

eOLATLLTF /

ungissniy sellé

egmedeormiiB

SOLMTL LT
Gy

ULLD 10.8 eTedTedledr 6oL ML Iq Ml Si6mLOLIL]

& 108 ereinefleir soLmiCigr
siemoli (Engine Starting
System)

sl &

et

@ Qo |- 6L MTLLMT

LLLD 10.8 6LMTLIq Mk SHD)

erasTedlemant stuL it (Start) OFuiaugnsETs
LWGTLI(HLD AGOLOLILSH @ 6TULMTL GBI HGHLOLIL|
eTGTm Quuwi. pHSETVSSH 6 676 ) e 6ot
BuiGusna @ Capengme (Handle)
Smiud egmiiciged (Crank Shaft) Qurmsd)
FLpevd OFuig svLnil OFuieuniser.
A6 HHBLIMT] 6TerTEglenes 6oL il OFUiaIBNS,
Tl Gophs WererepsFled (Voltage)
Quinisd s 1gui 1g.8.Gom oy (D.C.Motor)
LweTU(RSSLILBEDS. B5I LBletTHVSEHCO kS
auptd et »mmenev (Electrical Energy)
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Quindly ummevrs (Mechanical Energy)
LomrHmIEImE). e ig i Guom’ L mfleh @ erer
esflwetr eresredlenfled 2 eiren Iewaraiewev (Fly
Wheel) #ped GFuig ereredlevesr @uids
®eUSENI).

10.8.1 eoLMTLLE GmiLny Lemmed
ewssneoflg (Starter Motor Drive
Mechanism)
svLmiligh Gl mfled 2 6raer

Wesilwesr Hwips@Lo, (Pinion Gear) erairgdlesr

earafed e eirer Mlhidw(mdh@Lp 2 6rer

upsaflest alElsb 1:15 Sebevg 1:10 A@Lb.

Sesflweht Swir 15 wpupd FOMISET &nHiflewed

earaieh (b LpLpF & DM FDHMILD. 6TetTed)etr

oLl b wereicy ST@ITS &Fipavd

OBTL IENLIGYL 65T 1B L 6T Qenewba (NesfliLicsT

Swi afeusmLoch awewhd)(hhoTeH 2TL0d G5l

(Armature) s BHFsLBISTS Carsdded

&FLp@VILD. @)HeuTed s myLigh Gomil L miy

UpSaL hgei(hLb.
e1601Gau 19asflwiest Huwieny 1Nevemaiedesr

fiudwewg Crrdd) psHmiaIsN@GHLD 2 flw

F(HaTddled 2AdmH L (H aflevd@&assnELD

LWIGTL(HLD HLOLIING LTl G)LodaTesilFLb

(Drive Mechanism) eretrmy Quuwir.
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B [ [ [ ] @® - HEES

eroLMTL LT Gom’ L 1qemmey 4 goug slgegesr Hevrib (Rubber
G &&TelF5Sl60r euemasaT (Types of Compression System)
Starter Motor Drive Mechanism) 5 Soevigm ind @y Hevrip (Sliding

1 Guesmg geiv L ewger (Bendix Drive) Armatl.lre Sys.tem) .
2 gauf gerelih Herld HsuLis (Over Gupeved ewr it Hesuip (Parallel Type
Running Clutch Type) System) o
3 unGeun 51 HetvL > (Follow Through 7 19flgaest Ko & Hevr b (Friction Clutch

System) System)

10.8.1.1 66t &6 Lemey 6Lkl Semwli (BENDIX DRIVE STARTING SYSTEM)

Guserllyd sl &

= q
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B [ [ [ ] @® - HEES

SHT0EST QML &iped OSMLHEIGL GUTg 8166)LD|JL|

ATLOF T agmiiged (Armature Shaft)
wey 2 arer HeSal (Threaded Sleeve)
B, HaSan (Sleeve) erg aqiig e
GLo6h SaTTeuns (LpesTen/LD L9657 aILD H6VeVSH/

gﬂg;é’;g FOMILD LG SADLOSHSLILIL LG (HIHGLD. TLOF Gl
I meg) hlewevwrer geger Gamt’ (Fixed
Drive Head) 2.1 6t @awessdaiL i (Heb@SLb.
@5 HeSal (Sleeve) o L6ir sruled stvidflmi
----- - ':.r (Coil Spring) Qummidaiii g méa@Lb. HeSallsr
(Sleeve) Gued Waflwer o drerg. Dbs
“ay = esflusesfled esrGLsvetrsiu(h erew (Unbalanced
Weight) QumpgsLiuiq(mdha@Lb.

Weoflwedr NemereepiL 6ot
B em6vt11H FH (55 SLD

6T6DEUIT LIM&IRIS @B C&FTHE
&lpedT M) eTeiTellemenT Buirkis
meUSEDE
rsirafeln @b RyTBSSSDG Suiri@d efla (Working)
soLmil Ly &adll eng (Starter Switch)
24681 (On) QFdiuyd Cugy, TLoF T LoDMILD
Hebair (Sleeve) flwiemer g Lpsvdleiimest. Febai
b eflwest g STTITES 2 6T T SHT6
%uwﬂg;;i%%%ﬂg e QawgHwn (Inertia) eredrmy s miliBEestn
Bevewliie) 8GhHa s elEHDs W evd@ NanF SHTITeRTLONS 16w W 6s
. Swy ez Febal (Sleeve) auflGw psThs @
Omerafme Fipewd CFuig or6br el e er
Quissip Ound QFuIfng). eTesTdlesr @uidsid
Qupmy Ceusns Fipew ATDINSSHa L 65
feSal 6% seTieuTs 2 ¢rer Vesflwichr Huir
QasigHwim sngesionss 19651CestTdE) BB hEI
mareied @amewrtifed @phdh oNevd s

&1 6iT @BLD.
S1eorBuevEiTEL (B L F6br
DY TDEEs T sTemL el
AeSeu

GOLMTL I M o F
GumLLmy ' B

E feoflwiedr Semevig i

) Swi Lmé

&TeT lemeretied 1flemeowimeT

1. 6mI6 QML

LILLD 10.8.1.1 () 6WLI6DOTIq&610 L 6MT6) 60LMTLLG.MRI Si6mLOLIL]
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-#— SHMevor GL&L
19605

LLLD 10.8.2 eLMTLIqMh &Gedll&

svLmgligh GualLmmsaLb,
BTEVSHDGD QdLuled Faill &
Qoeawdsiu®BHns. @b NerehsFi,
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o 192960 umebBsallstr TG LIGUTTE) (LPpSH6L
ST eurelesiTel) Fever(H1ig SBLILL L ).
100 L_mevij odiiyeirer s aurGlesred)
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1930 &1y eunQernededuws SHeL
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srerGL &L 1geiud (Contact Disc) , yer
@t wauerig i (Pull in winding)
O jifeevsiv (Terminals) ommib @evevortiL
QUITSHET AL BIHUN(HEHSLD. Feill anF Aehr
(ON) Q&uiuyip Cumg 1fet &Hm 617G
QFuiwiiul B yer B)eT o el e8riq ki) v
Howner SThsn 2 (HaTdns. Dbs
WOSTETHSID NeTEHF®T UH LMLDTH
ST @rdna. Bosarmed 196 ehFiled
Qe BLILIL L STETGLSL 1961V BAHTaUSGT
eLpeVLd @)1 LO)GHT (LG HGT B)eweretdBLILIL (B
OIS FDSLD oL ML 1q ki GLomL’ L m(m&@Lb
Qo Cuuwerer WeEnamn QPeenstdbng).
Qs QFmernui(h FoilLl & eradrmLb
Fa I CDILD.

10.8.3 evLniLliqra G Ly urmorflings
&mlly&ert (Maintenance of Starting
Motor)

1. evemgiiigm  Gwrnilroeg 30
aflestTig Hehd@ GLoc BUidSS; da L MTF).

2. cres1edletr @uidsastd QLIHDeL 6T 6VL ML 1q 1h1
sl e 2411 (Off) Qs Couessr(hibp.

3. Cuiligasendsa Hifsv (Grease) Lo
Gouatar(hLp.

4. Gas96r (Cable) @ameworiys6r e L1 1%
B hdEMST e1607 LIfIGFTHGS Gaveser(hLb.

5. Guilh ugpseL B mbsmed 2.1 Ger LommHm
Gouetsr(b'LD.

6. 6T@hFletr shuL ML &ML LT6) Mg dhslg
Gromi 1 meg @uiGEHNT LMFdhe Fa L M5

& 10.9 Wer@eorHm SiemioLiy (Charging System)

Quoulsir Ly 6o

O LTGRTECTT g

6ot BeoTHm SiemLoLifedT
e &

2460 LT GEOTLLMT eILI6LL

ULLD 10.9.(21) Wler@eormm Siemoliy (Charging System)
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aneTGrLLT

SIDLLF

ULID 10.9.(2)) WleorBeorm SiemioLiy (Charging System)

101G mm 2ewLol1fed OegerGrL Ly Qi epevid @uigsid QumiSng). oestFTT
(Generator) er6irag/Ld H(he) @idd AHDE6V AHndVsG sUHLUBSS 017G L (pib,
LOGSTFTT ADDVTS LOTHMIEDS. b LO)GHT OGS TBVSGEHNG OVFevaVILD LOGTFTIHW®S H6TSHS
2ANM6L LT HVS S et L)eTGesMmLD Gl SADLOL L (HLD LWGTU(HH D).
uweTL(hEml. ORerGyL L ereiredlesr Sy

10.9.1 19.91. 6geTCILLI (Si6bevg)) emL6oTGLON SiemLoLiLjb Geuemen QFLILD 6l (LD
(Construction and Working of D.C. Generator or Dynamo)

@ P ®
= glmad Hu® Jeb® .
/ smuiebelv  SMTOHMITLG
ot R E E % %
Gumlfa.l ™
SHDES,
QL
snwGLLLmy
el =i
&
=@ SHTDEET

ULID 10.9.1 emLeor@lom (Dynamo) (Si6bevgy) 19.4). Q6o GriL iy

XLT9R 4

10 - ety Siemioti (Electrical System) 215 'I

‘ ‘ BAE_Chapter_10.indd 215 @ 18-02-2019 13:03:31‘ ‘



LB &H60 LmTGL 6T6TLIGUT HEHSTL Wb
O)GT BT HSS HTHTL M6V A1QLILML WTHSD
Os1essT(h Quids AHME6V LG ANHMEVTH
wrHmib FTsarsdna@ GmerGrlr (or)
L eTGLoT eT6sTm) O

cTesTedlahr Hyhid Gagligedmbgy V’
OluebL’ eLpevib 1:2 Sebevgy 2:5 eretrp Gous
aNfsdSHeh L eTGLoTINGtT 24/TLoF &/ @id:BLD
OupEns). L GLorelleyer f6b(h e ki
(Field winding) Gsrewr.. @uesr(h &i(mey

pSEWLOTET LTEHSET:- (Pole) af &6l 2 1L TSH@GHLD SMTHBHLVSMS

ABTWF G o arer e & e

L. L%({ULb.(Fltame) (Conductors) &werm Qe (BHeargmed
2. %ULDJ@.U (A.rmature) SHeunmled 1)eTGestri L1 Frevsrt Liu(hHeTm).
3. 5/7(5.DC3LI_I_ITU (Commutator) @a s1upGLr Lays (Commutator)
4. Lﬂam. (Brlfsh? Q1L (54 QBT (hH@SLD SMTLGHT 19761 H6T
5. Gumeb afgaser (Pole Shoes) wfGw 1.8 ersmyio (D.C Current)
6. 1f6b(h meuetarighisiv (Field Windings) QauelGwmHns

10.9.2 &L sl [flGev [ Cut Out Relay ]

&6 SHTDEST

oLk

BenaBel LT —

4
N AE

QuIy L6607 &6VLD

OxReaTGILLT

LLLD 10.9.2 (21) &L sl fiGev [ Cut Out Relay ]
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—
QD 6TOTL. . .
GODGJ.IG&OTLQ.I'I":J 101601 H6VLD
axeTGrLLI
SHTDEEIT Q‘:{;‘ leorany &mufled
oy, ""_:...h (&rfleto 6w eu6toTIg Mar)
asn® ""*-7-"';-.
(1P 6D 60T B6IT =
=
iy
161607 & 60 Fa
LS eored

66T GrLLT -

6IL[TLleoTed

=3

.
I

\_ BeumebBL gy smuiled

(F600TL. 60 6UETOTIY M)

uLID 10.9.2 (24) &L eyl fiGev [ Cut Out Relay ]

OmerGrL L [Generator] @uibigLo
Gung 2 HUSEWITSLD LOGSTFTILD, LBleiTHVEH DS,
OFebevayid, ORerCrl Ly QQuhisns Gurg)
106515600 (bl LGS TFTILD Qe GaL L (hé@,
Oravarws $HFFa s Al G
LWGTU(RSSLIL(BEDS).

s e fGeuuileh Fiflshv eweusterig i,
Feirl” eaueterig s (Series Winding, Shunt
Winding) eretrn @essr(h eweuasriq i @pLd
ATWFGEfler Ged FOHMUUL G (HEGLD
ATLOFGITN S (B AL LT epevid
OGS T BV HIL 6T @)WewsT:BLILIL IG (5@ LD.
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Capmhmieldsiul (B, I @i Seugliul (p
sl OFuiyip peveser (Contact Breaker

SMThSL6VLD

Points) Q& (hs Osmerdesrpes. @riGumg)
Omear CpLlLyg 106 &6 & L 6T
QamewrsasLiL(hENS).

OnaGrlry Qumasrs Gurg
UTLOF @[T BT HT[hFFH6HTWLOGDILI @5055@@@.
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18eir 5605 FeS) (BbE OVeGrL L (Hd@, OFcveud)
EACEZINICEIETD

10.9.3 gpeoLFGeor Ly (Alternator)

wrip o WearFngsms (A.C
.Current) 2 pugd) OFuiyid Fnsarsdna
2L O L dAcbevg A.C ClgewrGrL L
eTesT M) Oy, VL FGGIL L [T @ ML) O\FdiuyLd
winpdes WerFngonets b LGuwmiqes
2 gaflwned CridHens herFmgwns(D.C
.Current) ompmiin’ (b 1fesrseurd 1lesrGermmid
AEITTNNCE AR

QT 19657 GLoeh 670V L CrrGLodesrL
(Electromagnet) <rebevgy Gy mi(Rotor)
Qurmdstiul Berend. CorlLmfled &mbs

60T &60 5 H 6N BH &I

Hws®s agnu®ss ersesH e b
et FmID OFeveb. CumliLmy agmiiliged
el Mg ser(Slip Rings) wmmib
9yeqser(Brushes) Qurpd s g mdba@Lb.
crcredlahr Hgmbid agmiil g el phg Guehr
womito yerefluier o saflwmed ComlLmy
QussiiuBHDs. Qaafllufieh o 6rer
Fdu 1960 @yesr(h L Cwr(hser sivGLL Ly
deuarig i@ (Stator Winding)
Qe ewsTBLILIL 19 (5SS LD.

Comlrmg &opmitb CGumg L6
SThLILeID ASFeFuL 6t G i iy
FLpevsamar (Loops) Gaul’ (Reusmed o6& mLp
o (hunSns.@g @aICeur(n Ay & Hlest
CumgItb STHBSLLYID LDTM &UDTGD
svGLLLmgnerg aiGeum (b &mnmln@Lb
LorniSlens LOGSTFTIS®S 2 HLSGHCFUIENS .

THEOTEMLOGHEIT

o GIML GMDUTES B(HHGLD.

o GoDhs ereTdler Causddeid A
O IFTISHmS 2 PSS CFUIENS.

o Gl 2a CHmanuilcbaev.

o BeUTL 2 LPLIL] CBTEETL G,

o AP BLOLSSEHHT®LD O\BTCHTL 5.

LGBwr®

evGLLLmT

LGwr®

LLLD 10.9.3 &he0LiT@eor LIy
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=

AM(P&LD

@ray Grymisefleh L sk e er
aaflwundsgasnasns Gomk safley b
Griumessefaud safl (light) sr1. (Heusne
ursehIEaie eevligh ey (lighting

10.10 em6VLIq TRl Si6WmLOLIL

(Lighting system)

system) LW SLIL(H S Lged Chiigeriey

5B QUHLD UTEXEIFEHS S TFFHFHMS

OFuiweyb vweTuBEDI. et SAeLoriieh

uGarm ard@Gasar 06 arerCaeumy

TDUBSSHISE I DI ATSSLOTSLD.

10.10.1 eun&eurSHFleL LiedTL(B SSLILBLD (WHEIW 66T @& &HEHLD SIeUMM6OT LILI6TSH6IHLD

611.6T600T ‘ elené @ &6t

‘ LILI6DT &6IT

CHmUB@HSHHTEH AMLDSHBLILL (b 6T 6.
vl gh (Adhews) B)eda s e e
(illumination) eretrugy GeuafldFib (sparfl)

1 (&L 665 @6 86y Crrsdled Fmemevuled mevev earflemt eIHLIBSHE

(Head Lamps) EUTSHE0TH6MS 6XILISHE| TMHLL MDD SWISHSEUSDES
LIWwIeOTLBEDE.

2 eotym eNlens @6 6ot OBMLITIHE EUHHEOTD EUMSHEDT GL (BEOT(HEE
(Tail Lamps) (PEOTYDLD 6UMSHEDTLD E1F6D6UMS SIeMLLIMEMLD S (BHME).

3 unreSn elersagser | @re| CrrsHsled snemeulenn QIHS6) EUTSHETHEmS
(Parking Lamps) Hmis&Id Gung) eunseotd HibLemng dnfleflesL

LwIedTLBEDE-

4 ueofl el L FHm&meor | wemev LNTCHEmIs6IfleD Levfl &b Smevrkigerled
el @& &6 Bevelenasledlmha) eleuaflun@Ld WweEhgeT &arfl
(Fog Lamps) ueoflsHlemruienyer 2er(BHeNlE O1560TM) FTEMEVEMLI

erereXlin@ euLdlSTL(BLD.

5 6L 6Xlend @6l (LPEDT E1FEDTM)| C1&TEVOTLY (HEHGLD 6UMSH60TLD LGS
(Stop Lamps) (or) HlgliLems L9601 OSHTLITHE EUIHSHEOTD 6UTSHE0T
(brake lamps) QL BaT(HHS AMeNISSL LeTLBEDS.

6 flews &M (BLD EUTEHE0TLD S5 SI6V6VS) 6L6VS) LIDLOMS &(IHLOLILD
elens&aear (Direction | Hlemaemw sirflessll LwWeTLGHNE. Bhs 6leTsES
indicating lamps) (weotymid revor(BLo Ledtmid revor(BLo SIS ELD.

7 Gueoteb e @seT | Bmey CrnThiseled LEVBeuM) L L T&6T SML.(BLD SieTeme
(Panel Lamps) &L e egeafleuns UMTLLSDHE LWLeTLBEHDS).

8 2 _'uym eNlené@aei 86y CrrsHHleL eunseTHHleor 2 L LnsHHled
(Interior Lamps) Gaemeuwnent 66ueflEFsSHems arMLBSHSL! LWeOTLIBEDE).

9 ifleuTey eXlen&@aEen | 6uTSH60TD Ll6oTE6euTTSHES EU(HEUEMS 2 600TT HHIFIDS).
(Reverse lamps)

10 mouf 9Ger. eunaeTSHFHleor Lgley erevor ey CrrsHHlev OGerfleuns
eflens&aaT (Number | UmT&eLl LwedTUGEDE.

Plate Lamps)
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waLl eflend @ &6
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ewouflesr 91b
BemiqBasLLT

Freofllwnd 56 el &

e ym
ellend & &6 Sedeor
sl &

LMTLL (5SS

axeTGrLLIT
& e &6

_ Uy e

&lemevuTLO60T &60> 6TOTLIL| & 6T

8seaflsans®

L6601 &H6VLD

waly eflensd & ser
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ellené & s6T
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e &
&(meflae6r

BetTenL (BT emevL

sefl&

meL. srefll &
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e
EmeVL

emevaFeien LN1GerL
MEVL

LLLD 10.10.2 emevLIq.Mkl SiemLoLIL

10.10.3 FHemss &M_(BLD 6Xl6méH G el
(Direction Indicating Lamps)

B)Fleb (LpettLIgiaLd @Tessr(h eilendi@B@nLD
Qerudsid @reaw(® & erd s @ LD
OUTHSSLILL I (HIHGLD. UTHRTLD FAeVUI6D
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ety eueLg flewe &G
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v eflené & =
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Weorym L5 Hews
SMLBD eleTédd
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ULID 10.10.3 Flems Hsevred sibmy (Directional signal circuit)

eLpevLld UGS SMTSHSILBEDS. B)bS
QudsnafllFsms Qus@d Fll & Seur
siuigwifii efed@ (Steering Wheel) S1p
2cbevg Hwg St deumse@ (Gear Shift
Lever) erdlifleb Osm1(hSsLIUL 19 (hd@&LD. Qb
douany $Lp Crrsdld seraflenned allardgser
QL&) LuGHUPLD , CLoch CpTddlS Heirerflermey
QUVG LUESAPLD eTiflujid . HwFS HmL (HLD
e d&HB6T DD QL (HE(HEDL I HeUGTISHMS
Fis% Qb BB SFED@ 80 wpawpser ol (b
il (h erifluyioulg @S @Lb.

g 10.11 eNlevorL. ev&lifedr emeuLILIT
(Wind Screen Wiper)

B)a) Lo@LpBT, HTF, SH(pdh@ LoHMILD
uesflggaflens LpesTLId:s Hevstessiiguied) (hbs
(Wind Shield) gL da L Barmss
FT®VUIGHT LEG] FeOV LTI H(HEMS).
831 s ety Grom i (Electric Motor)
epeuLd @uidsliLHE D).
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Betranmw paferr 2 evdleh auTHes g 60
vwestip GFuiuyib vuwiesil e &) Lo e
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Qautiuflevuied, CHTML %6V hIH6H 6D
Qsiomes @afli Hlevevuleitd Liwieserid G\ b
Gurnal oes Hlevme) AL EDTITEET. 6165 Gy
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SigliLenL Sreoflirmid 2ardl aumluiiwied aFiLpemm 235 'I

BAE_Practical.indd 235

@

12/20/2019 12:22:23 PM



Q&I emM — 1
dlerL_& y eofl (Clutch Unit)

Grnéasld

Hori' & Osn@liewu Nflds ufGFnHsa LessT(HLd QT (hdGiH6b

CHEmEUWITEOT ©_LIST600TTRISHE6T

Slerl & CgT@LiLy

GxHemeuwlneot sIHel&He

1.

2
3
4.
5
6

@ui' g eng s (Box Spanner)

TUT Ligeiv

Ml 1q i @uibFrid

sul9iflir Gl e

hessLeps @ Gsmp@h (Long Nose Plier)

B wpawas ey HrF(Double ended spanner)

B&6emeUITEDT ELIMIHL&6IT

1.

2
3
4.
5

ST L 65T GouslvL”

LDGBeT0) w1688 O) GweTLL

O Grmed

o 1yé s1fgo (Emery sheet)
2 Gowrag s (H (Metal tray)

fl5sa Beuetoriqul STTE00TRIG6T

Hlarl & CuLawev 2i(1pd&id Cug) 196veThICHsE) Hsallchanev.

Slarl & Gl 6b ApdGIb CLIT HIGGTLOTS O GTENS).

STl FFlb 2AH)F FUSLD QI(HBGL.

Bletredlet Bevev Hlavevudled @)(BhgILD uesiquieh CausLld GMMAITS 2 GITeTS.
SwmAtiumergmed LflhFHeIsLuL L STeVLD (LPLG QUL B6D.
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rfleSeiv

ke ‘:‘“"-ﬂ'- & Gunedl
3y 60019 GeVL L T6D - B

Hen& efied
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HeL_& emevevfiri

AR, HeT & seui
'=“-.H'1L'__ P
o sroLiflri
Wewer 6fied OOV
TR — |
" N Y,
5 % ._k._- by : ) .'-,\ [ ? F
% % :“me'\. | I||I
AN 'y

reqif 9GemL

BuwidGb
AFE:

mmmmm

aqlienL greoflmhid sarfd) eunmludwied E1&LILpemm
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Lifl&a60

o cuadiguilelt 211quled(Hhgk HwiF uTHev — 2.1 6T QewewThaieTer weslafFed mmudles s,
GurrebL s, GlFetrL 7 Gl GumebL s, yOTTLGheVT eyl AGF e AFlweunemls (Vi
Swi urdedled o eirer stlfGLm LB L 7 Ci9enend; HLomm Geuetsr(bLd.

o ety Heri' & «Cuid HCeEaG6T, Hwif LTdeiv, Cammisi Gumeir siv (1) Herl & GlLoereserig i
Gumreb' (h&eT AHweunam sLpomm Geuetr(hLb.

o o (1) suinmlest 2 gaflwmed Hwif undaen psTdd 0L Bnd:d) maudas Cauetsr(hLb. 1g6tT
196t7 Febetv (Nwiflbi Lommitd Herl' & Gumideans spHm Geuetr(hLb.

o Hor'd Gxserilh Cumedl (h&6ir opmitd MeSeiv Saugsemer uiur Dysivadesr o saflwime
SUGTLOTH LS G 6T(Hdb Cauess(hLb.

uflGandl H&e6L:

1. Her’d 9CGeri’ged Qangriy (crack), Bgegr 9Gari’ged Gangriy (crack), flesiv eSaur,
19GaurL 19687, 19468ty Gumebr” Lommib eurragr(washer)Gunesrpaunenm Fifl umiss Gauets(bLb.

2. fleSeiv eSeurt, stuidifli HEwieun et G cirayest Hereuresis) %1 (HGSLILL (HT6T AHeTeay el
5 ueyeBr” auedy AISEWTFILL GUTLD. S L AFSL0mS B)(HhHSTEV LW stoidflh Qummdbs
Gouessr (L.

3. sruiled svflmiemasifimli GLsivL [ epevid Sibligsiv OFUIH, APSSHID LpesT BHeriD,
A(LPSEHIUSDG 6THeTLD, 197609 HSweunarn Fifl LmTrss Geuetr(hLb.

a1615016rfl (assembly)

1. Sleri Flest unshiseen auflansliug eads 4 19gsv 2 Fai Csner(h SLoHBIL LpedDS:GHd
SOVELPTET (LpedDLILIG B)ewewsrdss Geuetsr(hLd

2. Herd 19CerL 20QF 096, Heri’ & Gaerdih AHwainem. . Imer a5edleh 2 6irer Lomiddhidng,
Crrms meuds Curebl (hasemer wp(hds Ceussst(hLb.

P96
OaT(RSBLILL L ST FFmevs wpepw sl fdsiul (h, uflGFndldsiiul (h e (bbb FAwms
QUTHSSLILL L F).
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QFLI(emM — 2

&wir unsev (Gear box)

Grn&H s
Swg ungev Osn@lienuls 9ASaI0 uflCFndd g L5ess(Hib CumhdHI%H6e0

BHEWEULLITEOT ©_LIST600TTRIGH6IT

Swr urdev ClsT@ LY

Cormauimest &(meils6ir

g oy Hrd (Ring spanner)

B wpamaw ey FmF(Double ended spanner)
Slpliyerfl (screw driver)

ubgl poard &HHwed (Ball pein hammer)
cilead uesd (Drift punch)

XN e

oy &SHwev( wooden mallet)

BaemeuITenT EWIMIHL&6T
1. &7l etr Geusivrl

2. <ulled S.A.E 90

3. 20wwrss s (H (Metal tray)
4. Sifev

5. LoessrG)evuresrGlesuri

915 Beuesoriqul SMTE00TRIG6T:

o Fw undeiv suedll AGHH6D

o FHwy Byl ged Hlewevulled HFFE FEHSHLD auHSB6L

o FHwi Soudy QUISHGHISH HGTLOTE 2_GTCTE|

o ST LOIDMIQUS] HLGGVILDTE D GTETH.

o SwWAiLTeTITed LUfESI®ISSIILL L STLD (LPIGAIGHL F6D

6\ LLILp6mM

o auatTiquiled @i i uTdeF 1NfdG VLTI 6D MeUSSLD.

o Fwi urderfleh 2 erer Hulawev auig gl 61(HdbHaLb.

o Ooudetr egmeil’, Oseresor i eqrslil, £6b, Cuiflh, Hearl' & agmiil, Hwfser, QFedL L
OLogaesilgFid Gueiimeunanm 19l 61(h e Lb.
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3 2 1 R
L S — -

Hers Ay Lnd Heml & L Swiy wHmd eSeurr

3

Qwoufledr eqmi

Input
Shaft

| —— Y (1) ®eyedTLLIT
aqmi_
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AriGomemeot &I
6OTMIMLD &l
eID d S Huwii
B mevorLmb &wir BMTEOTSMD ELIT

A Grrmem 0T HIT
W56 S \
QbsMD &wiy

s -

I =tf—— oV (1) HeYEOTLLTOqMIL

AmBrneneoraT \
R ApeSTDMD iy
ot AL @resorLmb Hen& Sy
W56 Sl
fleugeo dwiy
Ws6eL Geuss &y 71
@nevorLmbd Geus &t 3:3:1
eLpedTmd Geusd T 1:7:1
Guoev Geuds Ay 111
uflGangement

1. $pdseL unshgmer uflCFndss Aanmled gCsib GoDUTEH BBLINST 2HbS
un&miIE®ar LorHm) yBws Qummds Ceuess(bLb.

OlLoudest @g il LommILd Ewif eIt

SQYGHITL (] @ TLIL LoHMILD ENITHGIT

ST’ F eIl LoHmitb Swijser

Guiflibi@ sl

SANR LS

OFedL L OLod&TestF LD

ai615016erfl (Assembly)
1. $lwr undeder unshismen eufledFliug aeudsl, SLONMIL LPEODSE SEEVBLOTE (LPEMLILIG
ummss Gauets(hLb.

ey
Qsr(RSsul L Hwr undevneng fdsiiul B, uflCFndldgs Lber(hid Fiflwmes wpedmued
QUTHSSLILL L F).
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eFL(penm — 3
19.%UTeoTdwed (Differential)

Grn&H s

g eugetEuweeurs Nifldg uflGandsa Fifl QFuig) LieT(HLD OLIT(hdSHIH6D

BHEWEULLITEDT ©_LIGTE00TTRIGH6IT

1g & LITGSTENLIGY

Gapemeuwneot HIhel&He

1.

2
3
4.
5

epigw oy Hpd (Ring spanner)

B wpemas ey HmS(Double ended spanner)
sMogg &HHwed (copper hammer)

Qpioyd HHHwed (Iron hammer)

el ueps (Drift punch)

B&6meULITEDT EWIMIHL&6T

1.

2
3
4.
5
6

ST L 68T Gousiur”

<2uded S.A.E 90

2 Gewrnsg s (Metal tray)
$ifsiv

LDGBoT0) 57688 0) GveTLL

eTaRrOlemiifiueng hsH (Degreaser)

iflée Geu6toriqul SHNT600TRISHET

19 & LTS TR ) AFF FSHSLD 6T HLI(H BV

P ofe Geopss GarssHab sbpise

fuwig afeb eTeflama F)(mLoumLo6h @)(HdSHev

M ofep1d@ e1efsms Lalf L sHMo6) B)(hddeD
SWTAILmergned LufbSIISSIILL L STCULD (LPIG AIGHL H6V.
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6weued eoflwedr

Gam

e Fmi’

&eor iy

ﬂamanf. &t
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Lflégeb (Dismantling)

o geugeTAch 2A0Fbfeflenw Coasssaiaiuieh(Bench vice)e miwnst (Ngdsid Gsmaren
Geuessr(hLD.

o Guili, erd eureqrt, e 19GerL, sivgen GunetpeunamssLpHm Gufli LoHmis CHangguyLb
Feflwins 61(hd% Gauessr(hLp.

o G0ganetr afewevwyib, Cadud amentd@o Curel (Hamardspny] &oTee efenevi/Ld
Caamegu/Ld HeSWITS 61(HdH Caucsr(hLD.

o 1B ARSI LTHHEIZ®GMULILD LOGETOGwsTessTOewL (21) eTevmrlewniiiLiens bhdH) (Degreaser)
eLpeULD FSHHLD GlFuins Geuessr(hLp.

uflGandl 560 (Checking)

o ugeTafueh Gaedled Qangiiy(crack) o 6irengm ettt Lmidhe Geuets(hLb.

o Guiiliy, Guifliy GaLl, euTddlbs stugen Abweunenn CFrdlds Geuess(hLb.

o Oesflwedr Huig agmedil, Griug Cumevr Culiy AfHwenedm CFrbd:es Gaies(hLb.

o FarHwg, ewvrLmy Hwifled CsuUibrard Adews 2®Le), AUl Feier Hlavew
2EweunednFCFrdds Gouess(hib

o FeEwT AHerlleh agreliged o eirer euflliueiTenhiser (splines) GauihgieTersT 616wt Fifl LIMT&%
Gouesst(h'LD.

o CGunaerL UTHhIS6TD 6THTaIg G®DUTEH QBN AaupBlHE ubevns yHwens Lommn
Geuessr(hLD.

a160a9erfl (Assembly)

1. gugerflued unshsamen euflaFliug @aids HLPONBIL LPDDHSG ST LpeDUIeh
urmsHL Coueser(hLb.

Y
OsT(HSSIUL L 19UeTFlied Sewiotiunesig) IfEsiul (B, uflCFTsmaeT OFuis) LoessT(HLD Flwms
QUTHSBLILL L B
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GrnéasiD

sioiguirflir Slwr undemev 9MGE, ufGFTHdH Fifl QOFdig) BT (HLD CLIT(HdSHIH6D.

B56m6UWITE0TS_LISITE00TLD

sivig wifliudblwium e

GxHemeuneoTs[HelB6T

eFLI(WemM — 4

enoiqwirfiel ST Lmer

1. @ e ey Hpd (Double ended spanner)

epig wioedgHl(pd) (Ring spanner)
ermsivig & SHweh
ONGIEEE TS

FlpLier)

ARG

TG

SliuiGse

Y X Nk » N

L7407 ehd

p—
e

2 Gevnsgal (h (metal tray)

(B8 6m6ULLITEOTEIIT(THL_&H6IT
1. srlLerGeusivl’

2. Gamelluyig uded
3. G&evaL”

4. v Fed

9iflée Geuetoriq Ll SITT600THRIGHET

o ciguwli efenev GUidGHaUEI BIQGILDTSH 2 GITETI).

o suquiflil 2AFsL0nE AFTeUmLEDS).
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o suguifli AFTLOGST SHwFa VL L1 A5EMOVISE, HLdFIaIEmav.
o JTE&T A0 gLl g6t Blenevd@ ermul gLl 4 oGLogyiLd HLpLd Bb(Heublehenav.
o SWAROUTETITG LFhEI®TESILL L HTELD (LPIGGAIGHL S6Y.

e G166 EUED LI 6OT

eflelq Guimedr
SHID

—

6oLl
Sp&erdled
emL Om@®
SHULD

umed
emiliesorL.

FFTT A EFTIE.

L OB SHFLD

umed ggmiledor.

uLd (&) Goé wmmib eoflwiesr euems eiviguirflm HwIFLImEG6

ueu efolg wirflrks
Lol
eviq il mHéed

ueur etlg wiflrbi
&Awirunden

ufl@and) H&e6v:

1. appplwu unskhismen eremolewniiiuams HhsE) (Degreaser) epevib &g GFwiw Gauesst(hLb.

2. eviqwilius ofefletr @mudain (tight), el (iGer, eretrl’ 11Ger AHweunewmrs LAGFTH
Gaueser(hLb.
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erolq.uwirflra
;mrnlul

I Goedr opIId
umed BB

ond

fled & CevLig
umed Guiflrii

3. Guifii wpmitd @estesri smevbled o eirer Geurgip Hwiy ted, Cumevy Abw @ressiig H@Lb
Qa1 Gui 2_aren avi Gauailudesr(backlash)ienranar Gargamen Olauins Garess(hib.
4. Gourrjid Huwiry 1egang LRGCFTH s Gauessr(hLb.
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L9fl5&He6L:

Qe UL L 6T sivailL eF sLpmm] 61(hd:% Cauesst(hLb.

siuiquwirfliid efellett eurds BLawL sLpMM) stuig wiflhid efenev HLoMmm Couesst(hLb.
e16d1L" LIGaTL Hauany HLpmm Geuesst(h'Lh.

Sl wirflis, adlid o mibamey Sl Abwenen spHm Ceueter(hLb.
QL LD, 190m% ks AEwainen sLoHBlL Ceuess(hLb.

IR e

9ettesri Glewef] mevib (outer column), stuiguirflb egrii’ AHweunern sesfldbseiins o1(hds

Geuessr(hLD.

7. eviquifli Swiflevest QeualGur 61(h s Gaueter(hLb

uflGan &l H&H60

1. SpssedrL unshigmen LflGFnsmet CFuisg SHaunhleh aCGsed GonuT(h mLleT ibs
unsSH N ublens LHwg LoTHDHELD.

2. shuguiflhedey, sivg wflhegmiil, svgwflidwrundsesv, Someveqriil, g omii, Guiflks,
erfltd (Shim), GuimebL”, L, V& (B, LOHMILD 6iVIg Wik Quney b,

a160a09erfl (Assembly)

1. evgquflh Swi undeen aufledFliug @add sLLDBIL LP®ODSHG Sev SLHTEH CILIT(hIEHL

Geuetar(hLp.

W6y
Qs1(hSsLILL L evgwiflty Swg urgev fGsiul ®, uflGFnsamen CFuig oevs(hid Filwms
QUTHSSLILL L F.
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eFLI(pemm — 5

omeoL FledevorLiy

Gré&LD:

e i Helesr et 9SG uNGFTHE I, & OFuig), 1BeT(HiD QOUTIHSSIS6D.

B56mEUWITEOTS_LISTE00TLD

o6l [FEFledesorL_[j

GxHemeuwneoTs[helHe6T

1. eapguioegdmd (Ring spanner)

2. @uepaaromgdips(Double ended spanner)
3. SHwliyefl (screw driver)

4. wrssHwe (wooden mallet)

G560 6UWITEOTEILIMHLSH6T
1. &1l LerGarsivl’
2. 1eF6D

3. 9Gréuied

iflée Beu6toTiq I SHTTE00TRISHET:

o 19Gys Heivu1d Fiilwins Ceuemev CFUILIANGHE6V

o LomsivL[f FedesrL Medmmbg 9CTd 2uieh OlauaflGwimised
o 19Gys Hmett G@MaUTS B(HdH6b

o SWIAIUTTITGOLAHHIMISHBLILL L SHTULDILPLG QUGHL HGV
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ongeor dledletorLiT

2_(Hememeuems HemL

SL(Beuend HewL

sMHmIS Hleunmd

aplg
Iff‘f"’f‘f f‘f f’{ff ) 2 _LHunsLd
soeu Casd et
6oL 60T Frsdefl
e Hlemed gleumib
Touf &0
. . 2 et . )
3PSO LD SgI6mio Sleumib S6iTEHSLoL
SemMm
i,
ﬂ ﬂ fetoL 60T
sra__\ o N \
(B&rrg,arfan TUUT &L fg;”a TOUT eplq
eumeveY

BruetorLmb Hlemev
Tlur L
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Soeus Casd
UnSgieungid UpSgleunmid
2_efTgleungid
urrso)g, urrso)g,
Snap

fing

o _eTgeunmib

Pushrod I J
&
i wi

1

umemns 1
H (LY &F& 6T

Yrngeor
HleSlevorLT

Hergpar  NetTuds  &dlay unems 2 Umemsd 2 uTens 2 unems 1
sné & Weruéb s ﬂ@uq& (PETUSS L‘ﬂﬂJTL.IEE
H5BEHGID &ed G (H6IT &6d &b
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LNflSseL:

o g6 s i HedesrL fedlphg OeuafllGund Faquw 11GT% uled Lyyenu (tube) sLpoHm
Geuessr(hLD.

o 19m@ LomsivL i Hefessrienr L1GTd Gl eSetr @enawui el (Bhas Nfldhes Geuets(HLb.

o  Gxerflarlleb (chassis) @pihgi LomsiuL i Hedlessiany sesilwins GeuaflGur 61(hds Gaucser(hLb.

o LomeiuL i FledeverL fleb @ arer 2ammyip eupig enws (filler cap) Hmbg ied @pbs L1GTdH ulemev
OeuafGumml seflwims s, unsHTdHed 2anm) eweuds Gauesr(hLb.

o Frsafll eerwi (circlip plier)epevid Lomsivr i Hledessre flstr o 1 L@ Huleh 2 erer FidafllienL
OeuerfIGus 61(h g% Gaueser(hLb.

o LomeivL [ Hedess ey Logg e wooden mallet), L fleri ueps (Drift punch) epevid i'ig
2 GTGer B)(H&oddn 1quwi 1L 6T 2ACFLbilerf] Lopmitd aumeveysividflh AHwainey ClevelGw

T(h&5 Gauessr(hLD.

uflGand 560

1. sppBlw unshiseaer &$sb GlFuiw Geuesr(hLb.

2. appdlu unshisamer uflGFnSss fwaunpsled aGseib Gaonur® GBLIN6T SHeuDPING
udlevns LG LomHmayLD.

3. @ewrtleur” Guimie, euliumeiv GuriL’, Gleuessi Fewer AEwieuniileh e i) @hdSHmSIT 6168
Fifl OFuu Gauessr(hLb.

4. Qe eir, sofifli e, griLg SUYH6T, almevay, ICrH60UL e Qe AHwuainamn
ufiGFndlés Gauessr(hLp.

a160a09erfl (Assembly)
orsiuL [ FeSleverL ifled SLoHMI LITBHEISET AMRTSHILD UfldFWTS ®euddl SLLDOIL LpdDHEGHS
SDVELTE ®audd OIM(hdSa LD:

ey
Qa1 L omsivl L Helesstgresgy 9fldastiu’ (B, uflGFndssiiu (B bessr(hib Filuims
UTHSSLILL L Fy.
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efi6b SleSlevoTL Iy

Gr&sLD:

afev Helector ey 190581 uNGFIHSG 105 (Hid QLT (h SIS

B56m6LLIMTE0TE_LIGIT600TLD

P© NS e =

afevFeesore i

Capmaumes &(meil %6

b epd@&0aTn(h (Long Nose Plier)
Qppmaoamrdld (Double ended spanner)
epguioagFlmd) (Ring spanner)

FmLiyef (screw driver)

9Gg4 ag? Lk (brake shoe tonq)

FSHH6H

(B8 6m6ULLITEOTEIIT(HL_&H6IT

1.
2.
3.

L L esTGausivL”
LDG3T0) 650768370 GBOTU 1
gl tiumesr (brush)

Il Beuesoriqul SMTE00TRIG6T:

19Ggd QUL eev BeTDTH 2ALpdFluyLd 19CT% 1919 SHeilcbenev.
et sro9iflhi pestmr s @) (mhsid 19675 flebeiv Asaflcheney
Lo sauf auLplinss cTevsTenesst B EMG.

198 &&letr Hmett LSaYLD GH®MauTH B)(hSH6.

etvrest gl &L CHUibE)(HhbSH60

19675 G M6V SH(LPSHIaIS] HIqTLOTE B)(BdSH6h
SwrAtiumergredufbaieTbSUILL L HTELD(LPLY QIGHL F6V.

Nfl&a6b (dismantling)

eFLI(emM — 6

Lpgedled afeh HeOGHTL (5@ au(pLD eTeOlew evLiLl ewevene (0il pipeline) (9fldas Gauessr(hLp.

afeb Lommid 19674 19710 AHweunedm HLoHm Cauesst(Lb.

9G4 af (Brake shoe) "L jetr stuiiflii, 19674 af, GLiul yfweunadm sLpmHm Cauessr(hLb.
Gloanetirig i Gumeb siv Lommitd B (Ksamer sLpmm) afeh Felletranr 19CGr% 19CerL g e8(Bh

OeoueGur 6T(H&&I CLoaFuile) ®audEaLD.
L6V SHQUT [BHHALD.
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6T600T 61600TILI ©_6iT

.. agead eulfl
fetoL 6ot a GBIGTTL&
v % 7|
NNV i/
2 77
7 Y, A\V )
& (BT TUUF &L

S~ 51 5B&S&DAp

§&SID SHMID Slens
550 dledlevorLiT

(6dT QFELRILD
HWLE HLmL

o afeb HeSevssr Aed(Bbg NetvL6tt, g Hii, stuifli Gurestpeunen el 61(h %o LD.
o DN UTHHIG®TULD HTL L6 Gausivl eLpevld &b CFuig L Cuuied euflewsliu(hds

Gouesr(RLD.

o a6 Hedesr ey Hifsiv @evevTioed FdsLb OFuI 1IMG L eied Hedessri i S ewL Qumpds
Goueser(hLb.

uflGandl H&e6vL:

o afe Al ifleb o arar e cirser, elifli, gliug s CHUIhSHIGTTHT 6Tarad Gaug Ly
2 GTGMSIT 6Ta0aYLD FIflLITT% Gauesr(hLD.

o a6 FAedessrfletr Lmquiled Qaug iy o eirersT erevayd @etrGlev Gammed (inlet hole), 9af”
Gammeb (bleed hole) xHuiewar Ffluing 2 erengm eresiayd &l LmTdes Gauetsr(hLb.
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CILIMIHSHEISH6V:
afed FledawwrL fleb unsHmIS®enT aufledFliLg @aids SLLHD LPODSHGHS SMLPSLPTH FHluins
QurbHlL Ceuctr(hLb.

ey
Oar(hsaliul L afed FeerL grengy Nfldsiiul @, ufCsndlss Less(Hid Fiflwmes pewmuied
QUTHSSLILL L F).
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QFI(emM — 7
QqM&é SILSFTTUT

Gmé&LD:
TSRS EO (HhgI Fe0ILGTaY6T Lpedmuieh 2 6Tar agrd ALFTFUDT AUIe) CFuI% LT (HLD
ATGEETER)

BHemEULLITEOTS_LIGTE00TLD

QY ITHSALIFTTLIT

GxHemeuneoTsIhelH6T

1. @uwepaaioard s (Double ended spanner)
2. Hpliyefl (screw driver)

3. Chailuepd (Drift punch)

4. wi&sHwe( wooden mallet)

(B8 6m6ULLITEOTEIIT(HL_&H6IT
1. &ri et Gauevr”

2. SHifev

3. 2uleb’ G

irflée (BeueoTq I SHTTE00TRISHET:

o Fe0ILIGTOQGHT HLDLIT6) 2AH)F FSHBLD 6T HLI(HH6D
o QUTEGVILD 6Q(h UHHLOTEH B)(LpSHeD

o Fe0lLGTagetT (LpeMUIeh GlLossTenLowHm HI (R LpTLrest GlFwebur(h @(mdsev
o SwAAOUTETITOURBSIISSIILL L STCLDLPIG AIL HEV.

iflgae0
o UTHRTHEHGHT (L6t HHebevg/ LG LidSSHeD 2 6iTer AdbHemev(axle) 2 wiisdh agrd uliFmiLemy
LMl Glameirer Geuesr(hLb

o TS ANFATUMT LoeETO)ewsTessTOlewsTLl, Hevurewt i G)sraver(h H(Lpau Gauatr(hLb.
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o Geverfl @Lpmui(outer tube) prawL HenisH)
o261 @Lpmuied (inner tube) o erer 1y
UNgISLL &6 amevamal(foot valve) QaiafllGu e1(hds

Geuessr(hLD.

Badleiv &

evLer TG o Ouetrd eeudled 1919 SH1H0HTET(H L L

e

aaL s saiamg HLpmm Ceuer(hib Levl SHeuey
N\‘ SSBLPTH F(BLIL euTedayL 6T BesTewri
o | GevLein on@ siveS e 6T(h&%I0ETeTen Gauessr(hLb

| @creni Aoy o (DsT0L G LoD QuTehey GNFbUGTUNG
o eirer Wl unshigseern sLpHm Geuetsr(hLb.
——6T(RIDLD SI6mM

Spley:

|Gt et ADGT S G LIMTHBISGRHLD BGTMTH D 6T 6T ST

i VG UTEHILY ADLBEH 2 GTOTHT TG
R = Qeuefliiyp 216 ClFu1g) Csmerer Geasetsr(hLb.
| |] | dleflevorLiy

gli CIIMIH SHEISH6V:

o Pt WL edT LoHmID

: P H""‘@@smﬂ umeLey 0 Tdh ALFTIU®T eTliLg SLpHHBIGeTTGLom

g F e . SN weudip auflewFliulg Gumimg
ougssiir 1 . 50E 5 b el 19 CET
260m Gauatsr(hLb.
Si&8 @ (WL

TSRS FeO (hbH @grd ALFTIUDT HLHDHD]
210 OFU1%) LEGET(HLD CIT(BSSLILL L ).
UL 7.5.2.2 6eLevev@asminils

aifliey 2 flepd
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QFL(pemm — 8

61&F600%L1 6L MIL LT

GrpM&eLD:
soLrgl g Gl ey ifldg ufCFndda ifl CFuig LEewT(HLD QLT (HISHIH60

B56m6UWITEOTS_LISTE00TLD

eoml L Gom Ly

GaemeulimeoT &[HeNl&ei

epig wioedgFl(md) (Ring spanner)
Qppaaroard s (Double ended spanner)
FmLiyef (screw driver)

wry&HHwe (wooden mallet)

270 @ rf6gereu(armature growler)

AN

Betra GevageirGlsivej(insulation tester)

(88 6m6ULLITEOTEIIMT(HL_&H6IT

1. Gueveluw gewf (fine cloth)

2 Gvrad L (H (metal tray)

LD68e706) G168 6)G5uTL]

Goevedw o tiygsmer (fine emery sheet)

A

®)6tr & GovFeirGL L1

Yiflée (Beu6toTq I SHNTE00TRISHET:

o ATOLEF G FDHDTLOGD B)(HdHed

o ATOLDF T OLOFIQUTS FDHMIFH6L

o OBTLIBG FDHMISO

o  QuikigLOBUTS AHBLOTE FSBLD QU(HH6D

o SWIALIUTSTITGC) URBSHITSHILL L FHTGULD (LPLGQIGDL F6V.

iflsse0

o QFFebart s mil L Goml L eor @ eredlesel(Bbgi 9@ wpest Gui L ulett 6117 #0681 & ement
QPUILIGT FTuyl” 5% Ceuessi(hLb.

o 196871 Qe s mi L Goml L Filwings smefs6T epeurd 6TetTedlet LienmsEleh @)mhdi 1955
Gouesar(h'Lb.

o s g GLomi’ 1 menr CLoawFudett g aned:d Ceuesst(hLD.LIGHTL] GTGHTL. BT, 4/TLOG (T @TLIL
L aval GlLodsasitastierLd, 1ewtlwiest, Guifiis, studiflsiv, Hebal Hdainedn sLommn Ceuesr(hLd.
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16T GuevEiTe B L.
. . eTemL LTI & 60T
SHUOES GO eroLfrflr
AeSe
6L MTL1q MBI
GumLmy L ot
H - |

eoflwieor 60 6V Ml
A Swir né
STeoiT Sollemerefied Blemevwimeor
g 6mI6l elamL

LULLD 6W6DTIq &6/ LemiTel 6TVLMTLLG.IhI Si6mLOLIL
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o SPHPIW LUTSES®ET FdHD OFUIg Aaunled agCGseid GmpuT( B mLiier AaunBnE
yblwig) ormm Ceauessr(hLb.

BeraBevgeor Gangemenr:

Qs Cangpemaen GFuiw em el sl d opmitb @, Curebaer Gsmer. @ A.C Frdhuyl
A& LWGTLBHEDSI.24T00d &[T Bletrd:CavFamant CFndhd:@bGung @ Curasaflsy (pole)
QesTedD HT0F &[T smuledaid (coil) opOpreTenm Gl H6)o6iTig eVt audg Frianer GlFuwiw
Gouassr(hid.@samaest CFuiuyoCungy eflens e eTflbsmed Ligeag LGarL (hsmerommn Geuess(hLb.
Gurmedetr (5 wpaaraw ~febr O fiflewed wpaverufieyid LomODTH Lpaeew eeufleyib(vice)
Qamewid g BeiraxGavger CFngmer QFuiw Gaetr(Bid.AICUTE leTd@ eTHhHmTed sfeir
sruflenev oMyl el Gauessr(hLb.

Hogerev Gangemeot (Crowler Test)

270 @ifled TCHeb @GmIb&F FDmI B(hdSHDSHT eTTLMSS: BT Pl Fogerevr CFrgemer

OFwig umrds Gouess(hLb.

s1650L6afl (Assembly)

1. Gebls oLy Guoml L flest SLoHPIL LTEHAIS®ET QUlEDFWITE sl SLLHPIL (LPEDDSHS,
SDVSLTE eI COLIT(hSSaLD.

W6y
Osr(h&sIuL L QOFevrt e mil Ly Guml Loy 9fsstur®, ufGendssiiu (B e (H b
UTHSSLILL L F.
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6L e0TGLom

Cm&sLD:

L erGonamar Nfsa LufGCFTHGESH FHOFUIL Lhess(Hb GLIT(hdHISH6V

G560 6LWIMTE0T_LISIT600TLD

mLeTGLom

GxHemeuwneoTs[helHeT

1.

A S A N L R

epguioagFmd) (Ring spanner)
QmeperomidmE(Double ended spanner)
FmLiyef (screw driver)

el uesd (Drift punch)

wysxsHwed( wooden mallet)

2ATCd &I Hegereui(armature growler)
Qet1 5 GovayetirGl v (insulation tester)
yevevy (puller)

CFibysHHwed (copper hammer)

(88 6m6ULLITEDTEILIT(THL_&6IT

1.
2.

ST L 61 Gausiv(h

LD635710) 650768570 GB0TL 1

9ifléa Geuesoriq Ll SITT600TRISHET

QL J1bleved LG SIesTL. QuImLOeh B)(HdGev

L GLom @uirki@LbBUTg FLISLD TMHLI(HFH6

WL GITGLOT AL LI SHJGOSTL. GHEDIH6D

AT O @ Cuflb LLpg eTHU(H 60
SWTALLTSTITOURBSHITSBLILIL L HTEOLD(LPLY QUGHL F6D.
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L MTIq Ml SiemLoLiL

UL L FGerL LT

161607 & 601D
Béatsen sefll&

evLMTLLT

evLMTLLT
egnefleormil®

el fiy GeonL® SiLgevL GumedLl
Wirelg

asnpGLLLT

N Y

M

SITLOEESIT N

L i
»
Neur. GumevL. K

SigliLemL Sreoflirmid 2ard aumluiiwied aFiLpemm 264 'I

BAE_Practicalindd 264 @ 12/20/2019 12:22:40 PM



AL

= BlmHeS &G B Jeb® .
/ smuieveiv  SMMHMOIIQ
L RN Eﬁ %
Guifiriu —
QHTDEST
eqmic
snpGLLLmy
Yrelq =i

D& @i
=n® SHIOESET

UL LD emLeor@om (Dynamo)

emL6orGLom
yererfl

SigliLemL Sreoflirmid 2ard aumluiiwied aFiLpemm 265 'I

BAE_Practical.indd 265 @ 12/20/2019 12:22:40 PM



1rfl$&ed

18lesT @ewewilienud &ievsigsg V' yeref] opmib Gl (Hsamen spmm) Goeresrigh Gumebr’
Ll (Bsoaryid spnyl erergdlefled B OuallGw e1(hds Geauam(hib. eravsr(h Heuir, Guifli,
TLDEF ST, STLPCLL LT, &rrueT fgsv Guretmeunedm sLomm Geueter(hLb.

Beora:Bevgeor GFnaement:

B Grngmaen GlFuwiw spp el shvalll d pmitb @p Cumebser CsnerL g@h A.C FidhuL
2T E LWGTLHEDS .2 T0L0F @ BetrsCavFamaes CFrdhd@bCung @ Curssafley (pole)
QaTadm ATCDF @ Hmufledeyib (coil) pOprerenn CFH6oetTIgeItd Maudg Friewar CFwiw
Gouatsr(h1d.@smerr CFuiujoCungy ellend:@ eriflbhsmed Ligey LIGeTL (Rseer ommHm Geuessr(hLb.
Guredetr s Lpaavedw sHfebr O Fiflesed wpewasuiaytd LoHEDT(H (Lpaeew eauflepid (vice)
Qawmewid g Bt Bavgetr CFrgamer GFuiw Goauesr(Wd.AICUTEH leTd@ 6T hBmed sifevr
sruflevev oMyl e Geuessr(hLb.

Bandlsas Berevoriqienel

SMIU6H 19769Fletr GailiLonesid, SLoapGLL L fesr CauiLomenid, slfiflhiblesr @)pailand, 4 T6od g iflsh
LOl681 HHlaydanest CFrgamer Hfwanemn OFuiw Ceuass(hb.976q AFsLons CHiihd)HBSTGT
2V eTflbF(mbBTCT LyHw DgsivensF Cumhds Gouessr(hLb.

ai61501erfl (Assembly)

1. erenGomailed spmBlu unshismer aufleFliuhsd spnHolu LPoDSGS SaebLpTer
Lpamuied emeud gy Filwns CummshlL Cavetsr(hLp.

Y
OsTWssriuL L LG Com Lmy 9fgstiuc @, uflGsndésiiul (h bess(Hid Fifluimes

wp»nUiled CIm(mEHBLILL L F).
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eFw(pemnm — 10
GuLLflemw Gand) 5360

GréeLD:

Gui'Lfleow CFndldg g6t Hpaest ABlba CHT6T @HH6D.

G5H6m6UWITEOTS_LISTE00TLD
1. Guirm

Co a8 &(Hei %6
QmepearoamidmE(Double ended spanner)

2

3

4. SHmuyef (screw driver)

5. ean Gym bl (hydro meter)
6

OFeh CourebBL gy Geiur i (cell voltage tester)

G560 EUWITEOTEILIMHLSH6T

1. &mlLeir Gausiv(h

2. Hifev

3. evigev(® Hr (distilled water)

QLT (o))
1. Flmeus et SILTHFH S BFngement (specific gravity test)

@& waw Gy LB L7 (hydro meter) eretirayyid s@pailufistr eLpevid CFrdldbarin(hEHmg.Gur L fluflssr
Qal6leur(h OFevellaib eamt G 5L L e Cunpdd izt GLosbu@ulleh o cirer g LshenL
2ALpSSILD Curg 21Fleb 2 6er lFamas GLocvCrrdd) CFevdng). 1CUTS), LlFamaldhd CBITe
o 6irer SAenemay NeTau(hLd AL L euaneniuiey GMlSeId Cabreiren Gouesr(hLb.
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(L EDEDTIILD

i B em evoTLILIM DT
656
HOVGOTSLIT
QFL&6IT
&5 (B BHeiT
eIl eraeEL Crremevl.
Teu
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3.0560 GeuneLBL g AIL6v(B
FngmgeGaumed(p (volt) 5L i epevid @bs CFrngamen QFuiwuliu(BEHns.

e OFeveler sidlaul’s Gaumediget ere) 2.1 v A@h.Sreusdlet L idhdewil
QuTmISHCaumevBrgdletr iemey LommiL(BHEHDS).

aI6leurh GlFevedleyit o sirar Gaurebigeir Semenay 1asTau(hLd 11" L euenaviuileh Gmldsid: Glameren
Goueser(hLD.

656D eTevor GeumedL.

1

2

wiq6)
Qsr(Sstiuc L CGui' il ufGFnHda 6T et Hevssrr Pluilii’ L g.
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Sevflbul ey
QT & .2Io6evedT LimeL amwpwGeusd M.E,
use &L emLoLiL] GLoeomeny
IFlmi6x60TLD Gl6u6vL 610 6Xl6T0TL. Fl6TvLLD 6T/610
GIL60TLOMT &
ueiterfl & LG58 19.6).6r6t0 GLosviflemevLiLiaerf], 1997-99
6U(HLLD

GTGTMGYLI LIDL &% Bawmeuasiieir H(reLSE LPSDHET 6Tasid BesBleavw C&flealld g d
CBTTHCDGtT. @etTewmit 61687 (LPGSTCRTHNSEMG HTITGHILOTET 6163 1g.6Y).6T610 GLocbBleveuLiLicTefld:@Lb,
eTen1 g Hevailufled Lpdd Lk audlds eTerig) L GL16dsTerfd: 1fla) QOsTLHDHeval iy
Er.@un. G&.qpreflsgest euise@nd@d )dsheniddled b6t c1evid betBlanw 6sflellds s
Camer£Gmer. Goumyeuiflulisiiy) B&0sTiflDsvallemw Brer Caiey COFuUIGTeID, 616G
Qurluiwed GPlSS ATaIdms HTETIQ U6 6T AFflwiMer L@ AHeriiuflg).

GTGH GUITLDEHM (LP(LPGUSILD TGS LIbSLIGULOTS Q)(hbI TG 2d:%alld@HLD 6T6US/
Shang Hh. 6TLD.HMCFHI6T , Zewewr fley CurBlwnerd, (uiay) , 19 6T6iv 6765 676D LOHMILD
eTe1s ST H(BLod). udLom $e1GF &6, 1Lpdl Hlewev BARWT (PUIe)) AuTHEHHSGLD TGS
wesrPlulflenet Oplelsgsid 6% merHGnet.

uerefuieh CBmLpMasevall gLy GLBLOLITEYLD LGVTTE) HaUesdhBLILL ML L MeYILD, TGS
Qurpliwed ul L g ned Osmiflnsevald, CurPluiwed AgliLmLd SdFHumS®ET LMl
Qarerer Guflgib 2 saflwns @pbssl. LsTalufled OBTLAHS h LTLLOTS B)(BLILEI, (1
LomeTeUenedt GBIl LpeeCaun s HEsLiL(hSHIMSL UDPIL SGTTLOIGMSMIW BL L LDSSE
2 sadnG. BetTmid eTerrdy Leniluieh Lev H(HLOWTET FLDFIDCVEMET BTG BTG HDD
QBTLfDSBONULD ST eLpeuLDd BTeT D Setrevbifdhamai/d GuflHib 2 SayEn).

AL G Qwssnefld Qsriflnseal BlFFwns ceraear b QuTlwmeTITeusHG

UIQUTE A1G SSHNMSE MG AL S 6T6v1s AAwi & p.@um.Cx.wprefls et <iauiserfler
oa gLy eTeiamaest @uinSrriOurluiwed siewmuied Hrl /&mib 9flelled LpSHIB®eLILIL L LD
Oup 2 pailwig. iBfleysGsL et wpdhdlwdgiauld, 61hsd C)HmLplamevuyLd

2y /4
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B [ [ [ ] @® - HEES

PP LU T Blewmey CFUIS6), GUPLORTLILTGT MO UG TdHEH6, Lesl Faibdb
2 LIGTTHIS®TULD H(HANB@ATULD LFTLONS S, B®L (LPDDS HETMLOUL G Falg i FIDbH
auLplufled CGraveu OlFuiged GureTpaunedn 6Tevg AF ML )b BreT &Hmid CbTeEsTGL 6.
196067670 GLoebblewevliLieT ] eTesd@ Hevallimplaney BbssI oL (HLOGOGVTLOGD, 6(LPSHBSHMBILILD,
FoLpSLIOILITDIIewTTelel LpSEISHIUSD®SUILD SNHMISSHSMLOSE BB eLpeuLords BSLIGLIfw
wesrBluflene Opeldsid 6)%merdGmnet.

QICUTApSHI BT6HT, FTHDTM6VS FHiwDUied 2 evdletr LOSLIOLMW Blpieuatiomer “Vestas
Wind Systems A/S” 6b uewf] Lyiflbg CsrevsmigmsECnetr. @bs Hlpiuarsdlesr OBrLHDFT®6V
QL6trLomyd, Oegioesl], @bSHwim, @&&1el, Qmrioasiluim, uyeeri L i tp, sv6LIcH, shvafL 6,
BrrGe, sivbGredwim, angewt oHmitd weevL L sivGLLsiv pT(Hsaflsh 21,000 CsLflevmenisamen

o GTOTL SEUGITETH.

U&HeLD 6THF &S Hiwmuiled LidSTesst(ha@hd:GLd GLocunsLl Lewt] LflbsHleb prest G)LipLisLD
QsrerHGmetr. presr WO/2012/089214 er6tip FieuCse smiiyflevo QummierGernesr. @)hs
STULALOWTENIS) FLPDDSTa gl STHDTM®6V OVBTL LW HTHHI 2 T H(Helledi FIaLod:@HLD
Lpewm Fjhsb He8er(HLIGLILTGLD.

Qs e 6T (HhHafleD, Hig e 2. @ipliL TG0 2 wemeald H(HLD GTGTLMD
2ADBSHIOSTETCLGHT. hrig@nLd OB TLADBOW I(HLILSEIL 6T LG I LIGLILIGUITS FTSHEDOTHMGT
QFI 2 WThP BVHME AML W 2 AT LOGTHTT UTLLSEHIECDehT.

<HGOTLJLGOT

SILOGVGHT LIT6) FT(LpGeued
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SeoflBUT Spiey

ey 8. HGersigepis
shems ey | K. Hmosmevsis)

ueoofludLLD Schneider Electric GmbH, wiehl, Germany

uererf] upevfléseyetorLir GlosvblemevliLieTer], HM&LpS&i
uneSleLseuflé &eLaIIfl eueTTELD,
euneTennéd — 6420012

QUGS BLD [HGETLITHBET,

&). FICaveigeLpidd) e1aniLd et GLosbbleawevau@iifed 24" G Glodstesfld: (iflafleh (CsmLiinseval)
H60e HNDSGTE) ADL[hG (LpTETHDSMHULILD, Ad:sevailuilest Fnlieuwd unHm) s (Heguied
67(Lpg eNlanLpHIGmetr.

TRV & Hhawd CTeTenTds prdFLpdg LUTO6L desfld Hevepriluieh 24 G GlLodamestld
Siempuiled uessfloenes Cunssgns (Instructor) uesflumpmlerTy. uSSTID aUIGIUIDGL IDS 6T6T
FhDSUNGET AW MISSeVTEVILD, 6T6v%I AaueuTaVILD GLocvBlaneulniflaileh 24" GLm GLodeETesid Hiemmenu
Osifley OFu'IGsHebT.

B16tT 6Tes%) GLocvhleaevdacaiiilene OBTLAINBLNIECBTCD Sesfldgiaud Ldbes B)HLpanm
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