What is Automobile

¢ gl propellad vehicke that usualy has 4 wheels &
intamal combustion anging used fr land transport
(peaple & itams).
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Classification of Automobile
1, Purpose:
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Classification of Automobile
i Copacity:
# ey mAnspoE wehicks (H T ) ko & bues
¥ Light lranspors vehices (L T.V) ke cars. peos ale
%, Funl usad:
#  paboleaticie
= Jienel wedichon
= e wehichis
¥  Encricvehrin
A il |5
& Tunwheedees b soosers, mokr cycleaein
F o Thes whoslns B saoie e, Bimgs.
#  Foureraeien ke nars, ipeps,
= S whosioes B sk, D,
& Bnody aiyle:
w Cloesd CIVE ll Eaioon, COUD Bt
#  Open cars Ko spoifs <o, comeriche car
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i, Drive

# Lol kard diveg eg vehicies uso in US4
¢ Rigni hand vehicls & 5 Indian sehicles,

» Framl whes! drog

¢ [Rear whéel dnes

# Al whes dnus

T, Tramamission;

& klanusl

» Hamiaulomabc

r Fully meamaic



B, Suspension
# Comdentanal Lagf spring




B. Pesition of erygin
= Engi i ran

r Enginn makds diver's cal:me

¥ Engea i ene side




Parts of Automobile

# Machire porion: Chassis
« Carriage porton: Body

Automobile = Chassis + Body

* Body (camage porion). pofion ol &n automobile
where passengers hawve ther seats or whene cango
to be caried is placed.

+ Chassis [machine portion): contains almost all the
parts ol an automobila which are necessary bo drive

vehicles.



Machine Portion

 Every automobile consists of four basic units:
# Chassis

# Transmission
# Engine
# Electrical equipments



Transmission

i Thia urdl lrenamie e peirges liom e s o His ehipls
+ Consishs of:

# Canch

& {3mar b

# Final dive

b s B el

Enging |

i Enpe b recpouecs of pows

¢ Consists of fSolmiang hadic sysem
& Fusl ayeiam

 lgriior st

. Lubntcados Bvlom

# Coaling palem

Elecirical sysiem

¢ Consigiy of

» DBapery

= ARammons

# lgnition wysiom

w Ligktening gysiss



Chassis

# This parl of an suicmobils suppons 16 bady, @angine &
IraFrEmisEInn SyslEm

= The chasss contalng all he maar ures necossaey b

propel the vahicle, direct s mation, siop 4, end allaw |
16 run femodliily over unensn tufaes.

* The chassis ol en aulomobide consists of b following
companents sultably maurnied:
B Fraeni (i) Front ada (i) Steering systam (] Raar-
axle (v} Suspansion sysiem (W) Transmssion [vii} Braka
fyslem [""::fﬁl'lﬂ'-'"ﬂ {ix} Eleczricet . The cheassis i
sub inkey (1} Power pland i) Buring geas.



Chassis

Alliha Bbove menfioned components Era-maunied in efhar of
iy [elicwing but ways |

1, Conerfiors constietion. |nthis casa A separats frams is
L

2 Frameess of unitary consbiuciion: Hens no saparats fame
ErTpRLl.
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Chassis Classification

Camrminnal chasas © In thin fpe o casin, mngfe o flisd n foel
e naE rm:im'*@nl uEsl n.-.q'rd ;:m-n a3l -;_n pru.u.ur::?:.lhtr'mT
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Bamelomwien crains | Thia @ guch o chassie wheng hall sonion af the
aynu I ) Uhis 25 cobin and igTaeeg ol 6 ol P caEtin i
m i Sahdasd Pedtond Pici-uge ped Tab o bucis,

Fulldomwa [or B casss - I the type of chams Te compne nngne
s mnuriad aale Bie deaer b,




Types of Chassis Layout
v Based on.

¢ Types of dive;

fi} Front Wneel Drive

(i) Rear Wheel Drive

(i) Four Wheel Drive

= P piinl lecshon

il Engine at front

() Engine fetad in front but crosswese

(m] Engine fitted at the centre of the chaesis
() ) Engmne fitted at the back



Front Wheel Driva Layoul

« Franl whes orye {ayod ale Ffase in mhich the o] wheels of
jha vehicla iine divén

+ [Zenarally conscemd supenor fa FE-IIrur!-n'g.lu, rnitr-whes-
drive leoul) cars in corditions such as snow, mud
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Advantages of Front Wheel Drive

« |ninnos space: no aeed o devale mencr space e 8 dmesshaf wunnal
o rr o leranital inerodsing thi valurme availatile Sor pessenqen
AN cango

Wil Fewar componeants.
¢ Fusd Efficoncy: ingrond usl efficency dus 1o b weight
Cosl: Less manedal

¢ Improved dive ain eleEnty dnect connection betmeen engne end
irarsaxle mopce the mass and machanizl inerfia ol e g7 fran

+ Improveed Traction & Statel gy On wal snowy, 6f Sy sunaces,



Disadvantages of Front Wheel Drive

= Nase besvy (more weght desmtrilion Soreardl: which
maakes ham peong 10 understoer aspecnlly’ B high horsa
pewar applications.

« Hagh Turrng cecle aimost aledvs use & Trarsverss
enging instalatian, which limés the emound by whidh tha
front wheels can furn, hus incressing the fLening orclke
of a lront-wheeldriva car comparnad 10 a rear-whoel-drive
o with 1he same whaslbase.

Size af e enpne: FE transearse angne Bypout (alse
kncwn &S "easb-west’) resingis the size of the enging
fhat can be piased in Madern erging coenparimearts, 5o i
iz ranaly edopied by poweriul luoury ard sporty cars,



Disadvantages of Front Wheel Drive
v FE monfigumibons men asualy only aocommodain infine-2 and
Vi ergnes, whia longst engned such as Inkne-f &nd 80D
bigsbore YA il rarnty Bl
v My e wai of Ui e eas § makes FEEner s of e lron
liFns causng mom wese in fhe ronl Sl in & e whaol dove
o
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Rear Whesl Drive Layout

« Ragr wihoel de pcally plices ha anging & tha Inon
ol tha wehicls ard the divan whoilks arm ocamd at tha
Mene 0 CanfuUrstan krawn as iated BRENE, T whishl
friva e (FR Enyout)

| B
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Rear Wheel Drive Layout

o FR ko |5 allesy ehdaea lor i sknphks design & goag
handiryg chireceasties

Roar-Whoal Drive




Rear Wheel Drive Layout
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Advantages of Rear Wheel Drve Layout

¥ Evan weight dattbution

» Turning radies As no complicatad drive ehalt jonis ore
recined 81 the (ronl whisls, it is poSSDW 16 lum Bem fuher
thar woukd ba possile using front-whsel dive. resulting in &
amallar siesering radius for & given whaelbase.

« Betted handing the mide aeen walght distribution and waight
irnrsles impeie ihe handlng of fhe cae,

* Can accommodiby mors powerful engines &5 8 fesull of the
lanjificing anentation of the divibran, such as the [Hlins-8,
B0° bigbore VB, V10 ard V12 making the FR 3 common
eonliguration lof luery and spons cars:



Disadvantages of Rear Wheel Drive Layout

« [in anow, icn and sand, faarwrsed drve loss in oot advanioge
i frani- ar al-wneskdnve wehicles, which have grealer weight on the
e whesis

o |ncieased weght The componenis of 2 rear-whesdihg velite's
pawar irain aro less oomke, bt Sy ees laige:

v CoEl ol ol ks i IRClassed complax EHHFH'!,H!H F, Lyruts,
Low Mechamcal Efcwncy- The pozsibdey of 3 slighl loss in the
machanizal elficancy ol the divolran {appraxinately 17% peses
Drtwers mngine Npwhes el 1o wheals comparad 10 15% for one-
whael dni)

mmom - —



Four wheel drive [ayoul
{all whee! drive)

« Kiast SN lEvous are rant engined and fee demmbvas
of earlier ot erging, twa wheed drive desinns.

b
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Four wheel drive layout
{all wheel driva)

v Four-whesl dive, Allwhaed drve, AWD, dWD, or dsd
{*Peruat ity Pour™ ) 15 @ Rour-whealsd wehicks with a drivietrain
that alows all four wheels 0 recesye oque fram he
gnging simullanecusly,

+ 42 a fowr-wheal vabicle thal fransmits angne power &
ooly o anda-ands: Me front e in Iront-aheed drive or
1ha et 1w in raar-sheal drive.
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. E. Humvee [HMMWY]
Subaru Impreza (rally car) e et
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Advantapes of Four wheel Drive

* High Tractian: Trchion i neady doubled compaeed t a0 two-
whil-deive layaul,

= Batior Wiight Distreniton Bacauss addiiorsd components am
nigpde o WRnaler power 0 e rear whesls, mose of ke
vahicla's woight @5 locsted lowad B e, This bafarcos tha
witight of e enging, which makes &l froni-wheel dive vehines
heavier in the o

uudl'_‘.u:nd.lﬂ,!.i frucks and SLNVE wecdsd for ofl-
mad e [eahaa al=whoal of Hur-wheed divs $ysioms. This
alinwe iham %0 dm OVer LREWDE TBrEn wham ona - of moes
wheels came &way froe ihe road surisme whens (hal

i traghin.

The vmhicls can continus o mova 35 as there |z sutfickent
vt betwesn e rosd dutsce and olher dimes  akesl
These all-vetmenl diive vefycies am @lso morn capabla of maving
an muddy suaces



Disadvantages of Four wheel Drive

o Complios  Machirery & Transmission: bedquine  man
machinary and comalex tranamission components, and 50
mcreass |e mardfaciong cost of the vehicle and
complenty  of maintanance [encadures  and  rapain
companed 1 TWD designs,

= Clapping Dislance: Whis tha weight of dWD wshicles
impraves Mesr kanding. & alsg incraases e detancs [y
Peguine 1o SI00.

« Poor pérdommance in ldeal dry condiions: SWD sysiems
Moragsa power-irain mass, rolational iraria and powes
fransmission ioysea, reauling in & reduchon in parormanca
i ideal dry condions and ncreased Rued consumpbon
companed o AW dasigns.



Power Plant Location
I} Enjpe o bl

(i comepnnonpily he engines o Wend o hont & drws @ green in e wheels fom
LLE Y

1 in anddn arsgorman tha engen i Bed I fom & o' e o giveet 1 i fion]
winEds ol 88 I MalEdel chwohn

|#1 Lagmee L in Ao Bl Srmaass: in thes sranpemet e engre B Hied n dont
Fail I ool wey bl coviates 8 e meod BT mbe b e b gaen i
i rd e T

1 Ergpra Wemd B 180 CEnan 0f T DRSS | AN M6 Co0R, ha angng - & fsd o T
carire of this chesss | 8. under Fa chassis i m Riopsl Tiger Waord manar ks
AUl pied 2y Dol Tangpon Coposon

(1) iErnghin Pioms? i) v Dok | 0w @ raar engne Sk, Popular wehicies, emplaping
i wysiem n Farial, Doipho nd WVilkiengon. whes segen & Sl o e
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Frame
¥ Fonchion of thi frams
1. Tosupport the chasss componanis & fhe body.

2 To undemtand static & dyiamic oads withoul undus
defieciion or disiariicn.

Fimme sechom
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Frameless Construction

v |m shis typd of conatruction heavy aides membes zmed in
ponventional construchion ae elminaled & 1he foor &=
strangihaned by cross membem & the body all weided
iopether, In zame cases fthe sub frames & d80 ussd
nlong with s fype of ConEinsCon,




Need of clutch

+ In @ car, you need 8 chilch because by conirolling the
shppage bobwean tham Be enging sping all Be tma, bul
Iha cars wheals do not. ¥ ordet Wof @ car o s wihout
kiting Ba engng, I whoels mded 5 be dsconmectad
frem the angine somehos. The clutch ahows 1= 16
BTOothly Bngage 8 spning Bogird 0 8 Pee-spinning
Iransmiasion,

¢ A chuich works because of Irnichon balwaen & cluich plate
and a Nywhesal,



Clutch

e In Aulomobiles, e clutch & Used B0 engRgE Of
disemgage-fh enging with the ransmssion systam. (L
anabieg the olaty meton of ang shall 16 be fansmined
16 It B0 6t B el v roagulned

* The duich should be able io fansmid the mazmum
o, 1§ ahauld ieke - drve gradunlly, Dunng cluich
applicabon, the heal genersied by the frichon of clich
plrfaces phould be dissipoind, During high speads the
clutch should be balanced.



Requirements of Clutch

« Toroue ronsmiEsion: The culch shoud be able o ransmilt the
maximam targue of the angine under 8l condition, It is waslly
desigred 10 wansmd 125 to 160 per cend of the maxmum
aryjing torqua

« Gradusl engagement The chich should postvely take the
driva gradually without the oooumence of sudden jerks.

Hap daspaiion: Dunng clutch applicakan. Brge amounis al
heal @fe - genersbed, The fubbing sudaces should have
sufficent arsg and mass o absork the heal peneraied. The
proped casign of the cutch shauld arsure piooes venlilation or
eoobng for adequate dissipation of the heat,

 Donomic balancing: This & necessary paricukany in (b high
spatd clutchis nos be tiressme 10 e drtvar,



Requirements of Clutch

= Vik=gton dampeng  Suiable mechanism should be
incorporutad with In e chich, S eliminale rakke
produced in the transmssion,

= Sizie The slze of the duich musl b smalkest possible 5o
that it should occupy minemum amaenl of space,

* |raria - The dulch rolabing parts: should have mirimum
inertia, Orhenwize, when the clafch is released far gear
changng, ihe clulch plabe will keap on spinning, causing
hard skifiirmg and pees clashing mospite of synchranaer

# Cauich fres padal play; To meduca alfeciive gamping koad
o) the camon hrust begning and wear theneof, sufficient
chitch Iroe padal play must bb provided nthe chitch.

« Ensa of operotion: For highar torque wranamissions The
cparaton ol dsengaging tha clutch must



Types of clutch
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Gradual Engagement Clutches

¢ FRECTAON CLUTCHES  Enabls Te dehen member o bs
dumngaged ood angaged gracually wiln the oriving manor

+ A dipa e on P Moo foroe Debwesn i membai

+ A wmi kow ncionad foice and iroreases sl e povsng lome

+ Pross e aaned by mesng of ool sprege.

« Tret Torque vanamitnd by A Hichon Shich degends upen the b

mamety Cosflican of iichon i), Al prassuns (w) and Mean sffactie
Rasdis ol conmact suilacesiRl

The Trrgue Trarmited (T) =



Basic Principle of Friction Type Clutch

¢ To undargiand the warkng priscpie of duich. lefe ke ed decE
Wit ona drven b 0 o diill Seinspands 1o 1he yshéal of 3 &ai,
drven by e ergns, I @ second sanding diss & brought i contan
willy e i, con maked B sl 100 bl frone Slily. Bad when
1 2aLand diEe preased S3anst ma sl dea Which i connect o na
pownt delll, @ thy | peemisuin morenses (e twh s feeolve 0F 05,
This 15 hoaw & Triction chith wo®e

’Er B .

LT

h




Types of Iriction clutches
a) Core cuich
b} Single olate ciuich
] hiutitate chitch
d} Semi cardrifugai clutch

) Cenirfugal clusch,



Construction And Working of Single Plate Cluich

I b5 thaas maeet coimman bepe of chulch used in motor vehicles.,

A engie diec o plile ctch conssls ol a chidh piabte whose both
ziges e [aced wih a fictionad matenal, L & mounted on ke hub
which & Inee 1 move ainly along he splines al the divan jcheich)
snall,
the pressume platid & mauniod Faide a chich body which is boliod
i the hwaal
Baih the pressu piate and the Ihwhee imtabe wid the engra sank
Shalt,

Thee presssure plata pushos the chilch plais towards B hywhest oy a
st al sEng apnngs which pe eTEnged adaly feide the body
When tha ditch is engaged. dup i tha icton between tha fysheal,
Gutch plabs and presaun: plae, rEvohes e cich shafl which s
commed 1o the Iremsmission Sysiem a5 reviles

When the dulch pecal is pressed, the pressule plabe moves back
agminst tha lorce of e springe, and the chuich plale becomes fres
i Iwpeieery i Tl whesal ared priesiure plals.



Caonstruction and YWorking of Single Plate Cluich




Construction and Working of Multiplate Clutch
Mult plate chrch consets ol a mumbss of choich plates,
As (ke rarrtisr of clulch plates inceased, he inclion sudanes a0
richaaped,
v |he Poeased number of fiction sufaces ohveialy incieases (ha
capagly of 1he chich 1o ransmi e
one e of plates shdes m grocwis on e Tywhesl and e athar s
Hidas an spines on prassurd plifg hub
Tharmhml-rmﬁqdm strong el spengs. and msambied in o

Eam:tm alenato piste sites n gicovis on th fyatical and B
ather slidas on spinea an the prassuna plaa,

Thatan chickes arp used n Faavy commarcial wehides, mang cam
and moke cydes fod transmilting Pagher  Dequa, Besida  Ihees
dutches ane used i scoolers and molor Cycles whiie  Space
avidlahle 8 Imiled

Cwarall dameter 5 mduced for the Bama (Crgus iransmisson as
sngls plate dutch



Construction and Working of Multiplate Clutch
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Centrifugal Clutch

+ Tha yee of ouen @ cpermed. snomancolly dapendng upon ra
enping speed. This means thal the vehicle can b4 siogped n e
witeul saling tha engne. Simiady while saring, (b dhar can
it sele e gear, pul the cai i the gear acd smply s e
acokarie padal, Thes maies: difving operaion Wy ey, This boe
of cutch B opissiad by the canttlugal loma. Thin type of duedh &
opaimisd aucmasicaly depandng opon ima engne speer Thi
mesare i lhe vehicle can e saopsed In gas’ wiltow ssling Se
mpnn. Sminty whia sartieg, o diver-gan et ssioct ™6 ear,
pul the car i he geie mod smply press (e accelscsinn pedal
Ths maies drivng nperalion very sasy This bpe ol cluick s
opemmied by e conniugal fome, #e Tel prank Wese B which
preacns the plaa 0. Teig e b8 immaniied 10 ®a e T by
mares ol priege ‘' tha plate D1, whick conmsng ficional licisg, B
Fus presead aganst the Mpetes! T thees by engaging Ta chich,
Eprng T annes i ksns the chith deenpeged & low mpeed (2
shoin 530 rpoml The siop ' lireis e amsound of cemilagal e






Cone Clutch

in théa fype e corind widnons an in e o of cones 25 shivm
in e ljrs

i the angaged posioe, he mae cons & fuly nede e femaEs
bt 3 Tl £ 11chon Buraces AN in B mpken coniacl

This i dono by muans ol spregs shch eog e maw oone prssed
&l 15 e When he dush @ engaged e iomus B Hirsmeed
limm #a engne via e fy whes and e male cone o e spined
paar b sl

For dissngagieg Mie clitch thie ks cona b pulled o By means ol
e e gpuies opemisd through dhe didch pedal Femby
sepamiing e conact surtace:

Acks antaye

Thin only astanrengs ol fa cons oot (v 1ha e noemal Ini: By
o i Eofc Burkaoes in Bie Ge i |ger $an he ol loo,
coerpand in 1he smple aingle plale cluich in whoh ihe noma oo
mckng on the covlar suitnces & squsl o fhe g e



Cone Clutch

v ol catan ket

wh gl amoum of see oo cond
periacn ranuds i o eorackiably amount
ol b paial movsrre 2 B Nk cone
A e 1l b Ol i dllow




Electromagnetic Clutches

The npo of chach fas bean emploved on pomn Rosaud cars, Tha

comruclnn and weiking ol #is cuch miy == underenod by mean

of mmelliad iy,

A & e anpne Tywhd NCoponing P ewdng 8. Sl plen

T b bl itk briction sudsces and w fres 1o sbde on gpliras cn e

chich shaf

0¥ is thi prossars plato, Tha winding ‘B’ s suppied with cumeni

T Baitiery (dviamo, Wean the sindng B’ 4 eneeglied, ¥ atnass
i prssire piria T tharsty argaging the chilzh

¢ Wihen mepply fo winding ‘B i ol 0¥, e duich i deengaged

Thers Is & Canch rabiase swhch m ihe gaar kever, Trde swlich &

ppaiwied 85 Boon aa i dries holds Ine gear ever 1o change P

peivr, cumng ot curent in the winding and Twis pausing chich

deangagement

Odinarly 1te wnding I8 comecied lo engive dyrama. &2 lower

gD Apieds. dyname nuRpul B alsE ow which misen e s i

wanzing vany small,



Electromagnetic Clutches

Theee spiings ae s rovided n e
chadch (nal shewn) G0 balance B
mduced  wdromagnetc fome ai lw
Epoaile, Thes 0RONGBQIng Tha Charh,
Doy nomal  opembon,  He
secimmagralc o of the wedng
mgdatnd by meam o an wadnial
gL, which eal B conooied by
moan of acoleraice padal, Ay the
mecerabon  pedal By piesssd  ihe -
maistnm 5 godmiy ot T =T
intieating T ebcomagnetc om0
The slechomagrale ype of chich o j
tesd muled whivs semols opesdon |8
decimd) sinoe Fg Inkages am egiied o
ounmel iy Ergagemesl

i snghmnkage i3 s highor maal ool




Diaphragm Spring Clutch
Thiek; Firagre. BPAAE RN DRRIE RS LEY A1
wkely Lzed in el moden car
T o i g B ng & & B Bl ehissal of maral
whICH jeEE what Sioeou o s app o3 i L
YWhar pinasim @ sy hi melal ings oo
1 1w prgm e shispe
T owritre pocion of the daphmgre g 18 s
WD PITHEEOA TVRO0RT: [0 B 35 TeRBshind .
Duisg Ssangagemest of Ho duch T Inger aw
el feewin] by N relenss laring
The aprng prests ower I fulonam Bng and m puts
T TR By B el o
Th ReEriing spang pUlt ) Ukt D (<te way
e sha chocl sy il iREnGagnG M chaicy,
Ween angaped Be mase beanisp ard e lger
o Tw depMagm g i ieess e
TasETERion.
Jus T AT PheCEa. 08I T prapt g Tt owter
e loree e prenaoi plate mgeinal the tiech dat
00 TVl Tl ekl S 1 gl T 158 ywnigl




Diaphragm Sprng Clutch
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Lining Material
v Canch Eringa e atype- ol friction matenit o cidch ivesed o imnsinr the
UGN OF SR FE0n0n | Comporen i Onome by EEapmg Twe BuTnos in
corratt, The s indg & whin piiveis fuks e suilntes os Wapng
+ Todays culzh Gangs am cesually madn fom Shenglsa, krar o some s
of el Thmighaot moai of the 20th daftury himstyes, miich linisg wiem
trdathia [voim Gebasing.

« Commar Cluich Fang Midnialc
Crgae Nichen mateiab B be mesl comunon Iypes ol chileh lateg
malemah. Evambles oe

[l Laer e Oy imathar on in has moefficen m ncios of 037,

{l T Cork o Sy dbeal oo o Pk coeffacend of Indien ol 032

| Frsee (iond qualty Bbne malenai hess coptlicant of inchon of pemn
04, Bl they canrat B uskd of Mgt

(] Amumior Asbesits Mcihg have codfiies of foios of Sl 0.2
Herwmvar & has got aot-heal chamcinishes,

{#] Remssiors and Fescaf Thass haee & cosllicant ol inction of atoul 055

i am mogl aulsble oy Mcon fadnge. They afo aimosl univerally used
v Glulch facings
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Clutch Control Systems



TRANSMISSION SYSTEM
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Ciutch
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Linrefraal ity
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Mecessity of Gear Box

« The piar box & nacessary 0 S (ransmission sstam o
maintain engnn spood at Me MosT concmical vk undar
ol conditions of vakicle movament, An ideal gear bod would
providle B infinds range of gear miins. so Ml the enging
specd should be kepl 8l o ranr that Se Maxmun powar is
developed what ever the spesd of the vehicle.

# Tha purpose of gass 5ox |5 0 proita high sarque at the dime
of murting, fll chmbong, accelemmiing ord puling o load, The
vithicia will fivé & lace th fesislances liki wnt resisEncs,
pradiar muistings s follng resstance, Tha tractyve effan
of tha vehiclke can be avaliable & verious spescs.



Function of Gear Box

+ Tomue rbo betwaen engine and wheel i ba varied for
raped accakerabion and for cimbing gradient,

+ The wansmission also providas & nelrel position so that
i enpindgl & thiy road whasls b disconnieciod b
with e clulch in the engaged posiion

+ A means 1o back the car By reversing e diechion of
ratation of the drive &5 aleo provided by the tensmsEsion,



Resistance to Motlon of Vehicle

# Totil rasiEiance o Fie vehicle maian sorsss af

fil Reustinon dus o wind: This is taken ¥ be proporional
ta the squars of the vehicle soesd

(1) Resstmnce dus fo gragien); s ramaing constan ot all
speeds. Th is the component of the wehicle weight
pranel & the plane of e Foan

pily Misoellonecus: apart from tha sbove two typas varaus
olhir fackors alss conbibule towards The vahicles
ragistance, Thase are: typa of the road, tyra fricfion ato.



Types of Gear Box

{iar b

L
I

h—liﬁll'nl'
e



Selective Type Gear Box

+ In thiE-ypa of EnEmESD, rewsl posilion hEs o be
ol bafome soleceng oy forsmd o opewsa
padition

F Balvaniages

= Srnple in consfuctian.

« Less manienance

« Light & small

 Low produciion cost

# Dipudvariogss

« Moy in operaton

+ (asr matio nat being confnuous but baing in sEpe (i §
shapa), making i necessarty o shitt gears each wme
whan vahicla rurning condition change



Sliding Mess Gear Box

It is e simplast amd okdees fipe of Gaar bos,

Tha dutch gear o Agidey osd 53 the cluch snall,

Thi Hulch Joar shvn remuird connactid 1o th i goa
o courbesshat,

Thn athir by thall guar aro abo rigdly Tesd adth &

Tl s aPR molmisdd on the mesin shaf) and oan be niding
by =lter ok Wi ehilbor & cperilnn,

Dine: pet 16 aecond speed Jear ang the other i the firs sod
rérverse spsed gaam. Al gears used afe SpUr gaans.

A resenrie idler gast i mounted an anciher shaf Bnd aleays
remains connecied 1o reverse gaar of countes ghatl,

Bpur gonrs #rd used m sheing meas gear boo



Stiging Mess Gear Box

FIRST EEAR | By operalieg gearstell lever, the Sage gear on man shall &
et o alkem and mesh wth A geat of courimshat Tha make arah ers

o s dinecion as olobch shat in tha ralo of 30,

GECOMD USAH | By cparing ges Shalt keser, Ihe smalko: gsar on Ihe
masin shaft & made |0 slrie and mesk wiih second gear of counler shall. &
panr TRdain o appimimmely 231 8 i

TGP GEAR - By opassting gagshil kver, the combired sozond epdad goar
B o e Qo i fenced Bcally ageingt clich shali-aose. Extemal jsath
in cutch geat mesh with niemal seft on jop genr ond the gear o 871,
REVERSE GEAR By cpsrating gearstill s, fe lagsi gear of man ahall
i menhed with i icler guar. Thes e e guear i ahwiyn on T
et with Sousind ShEl fevarse (or. IMisesosing he idee poar. between
mmwnra and main shaft ganr, the sain shalft wms o oa direcion pppusie o
elulch ghall

MELITRAL GEAR: Whin angise is ninning ond thi cioich i ergaged chilch
Eho® gaal drived tho ik gear of tho lay shoi and Ifed Ly shah el
risiws. Bt the mair shall mmaing stoionary as no geais . main yhalt am
erggagad wilh Liry shafl grsre



Sliding Mess Gear Box




Constant Mess Gear Box

I thes typi of gear box, all the gears ane in conssan
mesh with the corEspanding geses on the lay shel, The
pess on the meain shaft which s splined ara free (Fig)
The dog ciulches are provided which are free o side an
the main shaft, The gears on the ay shall are, hawever,
fed. 'Wher the left deg clutch is slid %o the lelt by means
of the selpckar machenism, it teeth afe angapad with
thoas on the sluich gear and we gel (I deect goas, Th
sama dog cutch. however, whan slid 1o right makes
contagl with e sacond gear and second pesar S
obmined. Similady mowemant of the Aght dog Suich o
the beft resulis in low geer and fowards nght in raverse
R,

« Hafical gears ore used in Mig type ol gear box



Constant Mess Gear Box




Constant Mess Gear Box

« Advantage:

= In constant mess type of gear box, because all
the gears are in constant mesh, they are safe
from being damaged & unpleasant grinding
sound does not occur while engaging &
disengaging.



Double Deciutching

* Iri the constant mekh bes, ke the smoolh engagemant of e
dog dutchins I 15 nocassary that tha spoad ol man shalt gear
and the slidng dog musi ba sgual,

= Tharslomn fo obdain lower gear, the speed of the dilch shaft,
Lay et @nd moan shall geor must be noeased. This o dons
I:l:,l dmitle nuri..r.l'l'ng

= Thig procoduen i o Aackners & oo goann Dok

« Tna cufch ks desngaged and e gaar 0 Hrougd o nauiml

& Than the chech is engoged and accelarsior pedal pressad m
Inirense |he apesd of (e mnin shalt geam

= Altar ihis the cluich = again diséngagad and the jear moved
it P peqquirad iouesr gear and the chech s sgmn engaged

« g the chuch iz deengaoed tice In this procasa. if = caled
o bl cest fuiefors



Synchromesh Gear Box

+ This tvpe of gear box i simiar 5 i cormiang mesh |
ngmnnmmwmmnmm*ﬁ-m

iidirig ghalt. T
e 1 o b | whis s o he T e 54 1 1y
rofEs o thie same.

. Iumumﬂumemmmm hut in the
lormer S8 & ona delfinie . This
i tho proviglon of ayncheomesh mm-:m which envokln tha
nagezsity of doubls dechsching. The parmn wivch  utimabely
arg o be ergaged ur- fest Begught into Fictlonal - Gonine
whith couohres et opood. aflor ‘which thosd may ba
engaged ameeibly.

+ Eyrchromesh deviced are Nifled ondy on 1he kigh oears and
on the ke and reverse gears ordimary dog cluiches ar anly
mﬂmmiumu Techce e Cosl,



Synchromesh Gear Box

= AN AUIOMESE DMADgQEAenl \of MEtInG e spanc of engaging dags i
ciiled synommeranhing. Tha gnar box amployng mch o amngameni @
e g pnchomeh e bm, The synchainizing betwssn sngaging
dog & appmpale gam & schiwies by B synohronieng axsembly opfed
aynchmmsimer,

= Trw constryotion & wirking principle of @ telcn mchmnaer B shsan in
fig 5.7, rl ponsest of manly hree pars

i Aeng havng i waih

i Synchromesh cones, male C & bemake 0

[iL] ?thd-:hpiﬂ-ﬂ

= Tre png & normaly hekd in place by sping losded belk R molles i

tha cutyest shift & also ba shded anng the spknes ot on e shat

» Figue 8.7 & shows disengagod pesilion, Nethar o muke gynchionizn

comn S mesh witn i demad ong D noe w0 male Ioshad dig A
it e deme snived dog B

= thivingil shal, lynal & gears am ey Ime



Synchromesh Gear Box

v Moy wien e sakemer i moved in e daeciion shown n g ST b
the spechronize come C & O ooses in i oonlozt & the friction
Dnwmen tham i asead Uy or oW dwn e geal B w e ihe ol
pt Bl

e A furthint mavemen) o e selecor causes 1o e dog A B B
e by oupenming spnng londed hals A hus e ger E
Mﬂhhmmﬂ.ﬂﬂlllmulﬂliﬂ;!w.

-
“--




Fluid tywheel

¢ Flaid hrwhee! or hpdraulic couping or Puld coupling as i
B frequenty cabed has been used in cars amployng
BUICMEAE trarsmissian,

It corzet ol twa membsars, the deving and driven . Tha
drivng member I attached 1o the engine Fywheel and
ihe devan member o the iransmissian shalt, The bwo
mambers do nat have eny drect conlact wih each othear,
The two robors s aways filed with fid of suikable
VESasiY,



Fluid fyywheel

Hist gl

S394IF SSrizisl
fiey flani
i IS L

LHHnH



Fluid fiywheel

* Advaniages:

(] Mo wear an moving parts

(¥ Noadjusiment = necessary.

(w) Carcansiopin end move off alsa by pressing
accelorasy pﬂﬁlm

() Simpi desipn
(v} Momaintenanos necessary excepl ol kval,
(wi} Mo skill requined for cosrabng it

Tha liusd [ rally uged wilh |

i G is wilh & i

0 b orily. |tF:!::;I;E:'n:ﬂ%Wulauan-gtr with the mwmmﬂ
ype pear b due o dfficully while chapging pears,



Torque converter
Relee of the torpee amvertor:
o Multiphes tarque persrabed by e cogime.
+ Borves an i nodomatic chufeh which iranemils engisn teegue b the

Lransmissin
+ Abmrhs torsivanl vilention: of the engine sl driveirnin
+ Bemonthes mul s rkation,
*+ Dieivees the all pump of the hprdraulie control spalem.

The: brmque sarmvorter 5 filld with wodematic fransmission frasd, and
Lraummeits the engisn lorgue Lo the trunsmission. The loru amverr
ean gither miliiply the sorgus genersood by the mmgine sr fimction o &
Mud espling



Torque Conveney Tle inps armrer's oo mase megeiesis o, e phop gl
Componenty. #kiss e sl (b dalis The g el

-
wohered 1 wn Wy (b T el v Tk v et e b
e Tt

Fung mpiler  The iegndies is sooprsied wih il el s a1l ween
ol v (sl s e mlal ik i it b e i els el
g et by el e g b g g s B Maai
W Ll pepelier irdemmin e pagiarereskebel (ke fobl 5=
sk imaie afili & Sk il oo e gl e rebdapd
e commerm s Mokl b o i) sl il 1§ Pl
Turtens AUrmer  The Durkisn i beaind ik U seereties mme bl e b pmpried 4=
it Ths inpas shali ol s tranotsmin e nitsches by o s e
Ul L wliss |l ctverrne (o ekl b iBe neesnaiesaa Many
iy wmien wres @il b ke Gpldee Tha s of the saias s
mgansdie P Wl of Wb | pprBer paimn, Therifars when e Nail b
lrast froen dee impeiles & 18 cmiagtsl o U supgesd vuim o U dersew
ot tarpe w rerwlerred i Lhe trensrmesion fvpol sl i it in
s mtrma f rveren L srankshall
fbwled Thr e = baned leimern the e by el ile darkis e
mmap fenl viy flee simd imaetbh shall afis® is e o e anedien
pEdE The sadies ol e siaer reloh thet Micsd &4 1 Wavie e nerbons
rurmner ssd rodirecie i s bhei 6 sisthos e ek ol dle vases ol s
mhmmmnmmqmmm#
il bk i PE el e as PR L PR
h-mﬁuhlhmhrﬂﬂnmlh--h-ﬂ—-
ihe srgive cranksbat [lessser iDibe s milompms i omals i e
q*-h“!:.ﬂrmﬁﬂlhﬂlmrﬂﬁhhlll

i=rapr oy nding =n
il ddipegieiy funen abindi sles gl shodeen sgpabiges #l sanes




Torque converter working operation

s s e i o B Lt e b,
o b o ol i i v et W e o
e oo, reirbagal e e e i £ ow st e
e st e crpeler il Do g the e i the
ke b vl spevsd v o, the Ot i o] ol =,
i e o el e e i The ol s e v
s #n ke i e TP s e g e e i
dreaz e Epela
b e Bl e o s ey _hndhm:
Erwt irmard g v o o e Lbon. Mmoo e
irtmraf Uhe bt e vt rymved e e it e
Bl o chewomam i e v, el ey e




» Torque converter fusd flow:

v Foboweg types of iow developed cuning opasmscn of commrine

A Vorme How nocurs whila rhicle |2 accelacming (moelier taming
fashar than kitine)

b Rolany s oocuts whike vericis & crusing (mpakar and lehine

Al all mest samp speed) - -
»Phases of operation; %‘* E
0 Tomuerulkplexon:

* Reladaply low irpelior (orging] RPN
< Slwr s oo o place by Bs one-way duich

-Wores A flow within tha corsasder

]
- Turtine ig sprning &l appms S0% o impslisr spesd
- Ristany Sow wiitin the comamer



Overdrives

It e el b, s et v P ot e P i e s il o Ll e i
Thor s ks s || | i o i, gl st om, ey @ il oy i pot
-I__ o5 e, B ol Y | e e sen A ey e feni s e
el chnf b T e P e A o T

Thet Srmrmeikn i of rewien. sl b @S dwll ol O g bod W g ik D B
wiih imf

Tt gty i ol 1 0 v o Pl gt i St it e b el s prow B ot 11
e k.

Tt

Tharre s o il o Ol vl ol ity W vl it i B Tt o i o Nt
o Tt e o ki o by oembing. Tt ot el of e e i—ll=
i b il

Therz o s ey b bk s e e o v o o s il T o oo

o v Bt G 4 e i) ol b el e ap b The Peg
gl 4 o pppd dal)

JLES

'lu'hi---hﬂﬂh-,i-ﬂ-m 1T N k]
g 1w bk

Wds b i l-.-l‘- -'H.‘ v Rk P o b 8 acharael Tha 1L
e e o wirsd. Ta s e s when e s e sl o e ooy




Overdrives

Uihamlgr
The pvmdrve permets i et o bt e i i B o i i el Wil e
marving i e e, o 0l gt i mmch pener b o b mving
M. B s iy ot s e s s b 1 gl assd o6 B
e v o . o B o] sl oy e ot i o . v o g o o it
rochamd.

o omampls. e 0 o ekl e ey e w0 D e ey e, o S e
ikl sy o [VE0 s e, e Eu s u e w o @ O b e e
g i prarmctal ol i amgne w0 vpvaboy cmly mi 1100 p remmis Tl sk o o e
perie el W revelanen ol vw eaglen com bl o shaw] e 190 g |V per e b 1
i e, Thin et o bl of el

Mgt Eurpd bt af s gl i v e b b is - madsbai oo il vped ol WL
pur e il e g o v i o tw e e oai T e e Ties v s




« A seemb-zutomatic transmésson [SAT] (sled knows a5 8
elutehless manual
tranamisalon, sutomated manual fransmession, Happy-
paddio gaarbox, or paddip-shiff pearbox) & an susomatiio
transmission thal does nol change geses soomatically, b
ruther Incifaks mamal gaar changes by disperaing with the
il 0 prenss a chuch pecial @t the S bime a3 changing
gess, || usas eecinoric BanEo's, pReumetics, prosessor
Al acualars to exsouis gear shilts on the command of B
dibver 07 by & compuber. This removes ihie rssd lar o chach
pcdal which ik diver olherwise necds 0 deprass balon
Fruaing & (i changs, srce the clulch 1aall & actualed by
slRCiane siulpment wiich san oyrchienae the dming nnd
torgus required b make quick, smucth gaar shies,

< A seml-autormatic IRAARIRSIN 18 A very atvanced Syshem



which 5l usss & -clutch 10 pedatm the geat shift rsinad of &
paigue conyeer, Linkkoe the manunl tursmission, the
compupal ones al of ihe cluich deergagng, p=ar shfting,
wrd dulch engaging, Thas nai onky mases the gse shlting
Easiey than marusl ransmssion, bl alo prevens e
withicle from staling whee T Gaf i Sifiahary,

» Thie bwd mast comaon semi-auiomatic ransmissions
are direct shif ranamizsdan (ki duskchuch
transmission) and electrahydraulic manaial
sranamission (aka sequendial transmilsslen)



Propeller shaft

¢ Fungtion of propallar sha- Thig |8 & shall which
iransmits tha driva {ram the ransmission system (paar
bax} 16 1ha raar xia tregh differanial

1, Teansmin i povwar rom gear bo top Tinal die,

2, Tocompinsals the changs in length,

3, Transm# mation 3t an angla which is varying frequently,

+ Tha rotary motion of e iransmission maln shalt &
carmad aut Binough thi propelia shalk fo the difarerdial,
thus causing tha rear wheels to ratate.

« Froomlar shal i used in imne sngiee e el dive
yrhico 1o conpoct ok bee & dRorentlil

+ Propollor shalt & manulachired in tin walled stoel iuba,



Propeller shaft

Tha frpspin thart hiv dfosn ] Mimn oo

L Sl @ had o welhlend msny eeondl Gods. Thindlgio, I &
usupily made of fubulw oross-secion. Al high sperds, whiring
At b meoeled. For fhve seascn, thin dhaft has 1 e wel
baiancod Ehats am mode of Eeel Aumicgm of COTPOSRY
miEnn

¢ Lmeema jant ongor mom gnivemal pirds & wsea oopeml
Angla change.

1 e o, depending epos #ha ivpe ol the deks, o alip joint may
b empeoyed in the erall. Trs heps o b Pa lengn o B
propelnr shall, acnoming 10 ihn rear aesl mommenm,

= Wi e




Universal joint

+ Tha pumpoae af wniversal [CTE & T TR el Dol
Morgue) oven of vadod aigles of e andmisson
BysiE (pryeier shisl)

+ Power is iransmilted from the gaar box to the dfferential
via the propeder shaf, Gegr box i connected o one end
of tha propeler shaft by means ol e unnersal jont, The
diffarerial 1= connected In the ofher end of e propeler
shalt by mgans of anciher uresnsal pint

= Tha most common type af universial gint s Hooll's Jont,



Cross type or spider & two yoke (Hook's Joint)

A wngln urhoarsal (i i shown mfig. theem @ 2 dming ok on ona i
which | eontecmd 13 tha mush Shalt ol the gusr B8 tha dven. ks
coreacnd tn e prepoies shall, These o yokis ane convacind by
medm of & cioased sprie. 'When the driving shall rrsles, i dimees
£hA® #ish rotales. A1 Ihe same fime (he ursaraal ol it agquiar
molon, This peopelir haft con poting & gy englo. Thus piwar (e
il hem the gear box i Fa propiller shad & @y partioular
gl

Linivaresal [oinis oo commen defisst |0, the spesd of he direen
tha® dead ot rnain conssun. Deponding upon the sagk of indinagos
o e shifta, difean haft apesd endergoes vl vEsgian B5 shiwn @
ig.




Constant velocity universal joint
Thin tyee ol joista permit migvemane of boch drisieg A deven thet o
mnemn| valodely,
Ot mieehad 0 achderes 3 uniferm doven shatt gpeed & Sy Ssng tvo
such pnis na shawn in g
This Iftanmissisin ahaft i 50 2mangs that i Mok el anghs with
el and third s
The vanition caused by ore oiel B Fen sancefled me by e
samnd joint,
v, this il B valid only whisn B andls on Solh jonis se
Encty amil, Which i nos AW o case in prackng.




Constant velocity joint

1, Constan velooy (pinds ang used whans ih front axle ane
baing driven, ragulation af raistion and tranamicsion ol
orque Bt large mdcation are vkl

2 In thess vehides the moinalion balwsén ha shalls may
assuma & large varying (40°).

2Tha spesd of shalt conmecled by ihbaese joirds &
ahsolutely equal,



Final drive

I Mo pucmobio vorkckes Do A el dnver | om Dodkid 0 TR Sdo.

¢ Bt on vanme popular wehicios with fonl wheel deve and 2 few
apnchl popand wwhiciel W our whaE Ste. (1 DEGomAR
mecrssay W cooside (ral deises a8 anks degendsnl of their
el

e FUNCTIONS OF S0, DAYE  kop moier vabice 15 Tiinl dered
k28 BWD ERTpOSEl,

1) Toprmade a permenen spesd mdumon. For monor com fhe
indiotions b usualy bl &7 and 1001 in Py weicle

2 Totum tie dive theugh 80F w0 han P loque may b ansmized
fres propstan shit [ e spar da.



1)

2)
3

= - o ]

Construction of final drive

The tingd drive conalst of & bavel pinicn and crosn
whael Iring gear 1as shown  the figure.
The bawil pinlon is mounted n i shalt

From ths crawn wiveed Be drive goes 1o 1he rear axia
thraugh the difrantal.

Thare ara Eirde tvoos of U final deve geanmg
Straight Bound gaars

Sprial Bavel Ganrs
Hypaid Gears oy
b



d Dl e gmees, IR 5 e gimangemend

made in 1he older model. in s, the [seh
{f ha crowm whosl am o Eragh A b
nin of tha propelion shik i in mesh wih
Pz Dol 2t o i eriram. wikesl

Spee Dol e i ihis he meth of ine
crown wen sl min # th dorm, ol o spral genr.
The mran of the prapebar shall aban has
tenth i the sama form. Moo osound s
ibwvalopad whan Fese e et 4 I
mesfing i abin very smooth. These e fe
vt ol tia i,

«  Hipie] Wfwal fEsr T 1L form of Bl
fonen & coown whodd artvie, Thit asts of the
fenn shaft ln bolow the cénli of Pa oo
bl | ik amEngEenEn| oo i (unnineg s
nGisEREs




1
i
3

4

7
L]

Construction of final drive

Fraf ch i 00 st tage i ransirting powes rom sagre

I8 recuices the speed of the propaler Shalt |dte shall) 1o
trat of wheals.

i amn lums he deve of e propeliae shahl by an angla of
S0P so diive the wheels,

The propader shal bes a small bevol prign which meshas
with riem whaal Tha orown whaal ghas rotary modon o
TN
Trumdumnmllnlﬁummmldhrdmm.
trenlong, e apeid of fear aalih (oF oo wite) in K
tran e sooed of pinion,

Fimal deve (ool hen bypes 8 chain e and jear typa.
Forfiral isduction in apesed fwn bynes ol gears can be used,
Cne of thaen may be use of bevel geaes and anothar may ba
e and wam whaal

Wiorm anc worm whisel combinatian providis laige
eeduction wihaul smpkning langet gears. & s svong also



£

4

Ditterential

Yihem a vehicle fravess (n & sralghi-lna, the twa raar whaals
bum @ e dl sams apesd & hame i no el
miwaTEnT Dalween ha ear whesls.

But whan wihide wkea 5 wm, e culer sheel bama on &
longee radias than irnee whoel The cute wheal ums [astar
han ner whisal L. there |6 relative movemani babwesn o
PRI WML

i tha e raar whoslks sen rgidly fiead 1o 8 solid raar ada, tha
inner wheel wil slip, which wll caime rag e wearn
sty dificutes & poor road holding

Thersione Fuoe risl Le somme mechanEm (n the e axs
which ghoutd educn ihe spoed o inney wheels & InGresss
ihe speed of ouler whaeals wkile kog wme

S) It should be ol Bhe same time keen the spesds of all the

same when going siraght ahead. 5u o feaa
wich sapves fhe Bfoye lufction & calbed o diferedial,



Differantial

¢ To undameand il pinops on which difmiss wolla consaiol
g

1 Tooma coown wheal of ma final div i atinergd 0o, wiich
GITiEs B CEmE-ii whene ed planss pinions am erpked.

2 T su geacs massh with the ban plarel pinai, e bal shalis pre
s b mich of Pene sun gedrn

3 When i vabice & going ErsRL the cope & Nne Qears Jotaie ol
o sngo el B e hall graln mohe al same mpesd In tig
aion, jhem 8 pao mlins mowened Emong S o
diflwentinl g

4. To waersmang what Pappens when the vebEi 15 Eaing WM, e
il the mape i satonary. Ther tursng any ore sun gant will cause
AT Pl i IR Apooails Geecion

% The rmane thal ¥ it b wn ges oleses "n® imes n o paitole
bme the rgid gas wil B0 romle ' e same pened bu ol
AR N fppohe D,



Ditfarantial

6. Thuis lor weamgle, consklal a wahide with whest spoed N
fpum; geing stmaeght. Whan i ekea o howands, hae will be
resistance 4 the motion ol nght wheel & aa & tesul
difterersial aptore £ ihe nght wheel mobeées back at “n® pm,
thar lefl whesl will rotale forwards al *n ipm. This wil give
resutiant spesd of Ist wheal as [Men| and thal of right whesd
A8 (M- Fpm,




Non ship differantial

+  Corwonbonel e dfinmnmol dmcibed daluers samn S
lid p@nh e vwhael, B oany of e wheshi mioy Gl B0 &5y
feaaar, e whmdl i 1 rossa angd witocie s ol M

¢ Noreal on lemeed Sl el of sefl Ising bpe
difisrentel ocvaicames e crowbackc

1} A-sal backirg difarential consists of e cutches, one on each
s |0 fock the aade gears ang ades o the f®emntinl cage,
whar the diffecantial aclion is rof desinad

2} Tha meghwrmm mordists ol four diflerential penion geans
Mo o Teo Cross Shaits &l right anghes to each cifee,

3) Wt the difisrensal k= pletven: Ly thee tear pde ,he
Pmmtﬂﬂ! &Em?mtmﬂh‘u

i piors of sach abal 10 bear
W ot
bl molke 2hafes and horsa them 16 WM Al the same soeed

:
-
5
3
i



Ditterential Lock

1} Tha worgque eansmited by the beval gear ditarentlal to
gach of the rear wheals remains egual even whern thay
mee ntEing at differant spaeds.

2 Dug to this reason § one whael in on a slippery suracs,
merd, fose din or sand ha wheel on the soid ground wil
narl b divven wile (e ofhes spins amound iy,

35 Whan the dillamanal otk B apphad, the dilfsmantal
gchan is stopped and (ha whale tongue s then sopied
Iha wiwesl which ia gripping on (he road



Rear axle

1. i el e o rem dbiamiial fo e wiois @ P
‘i iy move.

i ﬁi.ﬂifﬂlﬂ'ﬂ'mwlilﬂmmm#l
Mhhﬂﬂ

1 B g al i ade w ol e ol el

L Chigs wnr ol thw e e s Hie whest wiie oo ol B
ortbehnl b nin ol of e difeee e

& b wwhiles which smpioy e srersl dewe, - shanls im diméng
v, Flowani, i dror whee s vohel s (o8 wrool m
i esty,

B h“ﬂﬂ-ﬂmmmm.mn
ok (e from dusd, did. sl snd my possitin damage.



Rear Axel
Functian of rear aet:
1. Totransmit poraer froe aeferential towheals
2. To carry wiright of automobile,




Rear whael drive
= ommmanty. asod miE wibesd dieoe o

1. Holchiess drive:
2. Tarqgus fubd s



Rear axel drive
|, Homichkingdriva

ap Trig & the skmpkst and most
widaty ited typa of mar axa
riva,

by In dim case the springs besades
iy weght of me body aE0
lake B borque meachon, diving
it e gida thnasl

o Tha propelled shall & provided
with bwo universal [oims 280 &
wiling gl

d) The sptings is ded rigaly in the
fmickde 3 sho e axie

&) The liont and ol te sping (8 Hed :
ngidly on $ha Irana while tha mar il ——
and |s supporied in the shackla,




Rear axel drive
2. Tamue fube dive

& I e e ol dibe thi spring iskes
oy ma mde sl benges
supperiing e bedy weght

B Ths [ sacsan and dikeng it
@ mken by anothar momber which
£t e hba,

© Oew and o b ioigque Sabo 15 alteched
i Tl Gall cazieg, anothal and which
i In sphatical shapn fead I 1he wp
Tz 1 e frame,

2 The oo 1uze encioees (ho ropele
Al Bnch thp oo ke ke S
orqui reaciie the centni ine of
s i shall will ol shi

4, o that ro skding joire & g pnd
o it i s snougt




Rear axel shalt supporting

# Load on Rear Itve pide Rall shafy
e varnes i onreer e ala e shakt
i Sl o dun b nifice wegs
b. Eanging morn on accouwslar of e cllssl of vehic load appbed
irwcaph g semts @y e wheely
£ Frd imuifcinied byids lorrms
i . Banding mener caueml by snel Tl and (& micion ofeed by s

. Dby i



- Types of Raar Axle Spgon

Rer s ¢l m e hasis of meed ol suppoting fhen and maring
ol i wheek
mmmmmmmmﬁmmmmﬁ

(5 Hial foaing i fserd Poasing type
(0| Three-quarte finzng md
(] Pl limlrg s e



I. SermiNeating v e axdl,

1 A b whish el Bhall S8 w0 ke
the mmem bond = cofled s of fon
fisarryg ke,

i In fh whanl = i3 ceciy Soncied
16t ik

i Tha beer ond of the mia shak &
st ond B sbpotad by e final
drive and where & st and m
wsppeted by @ angls tmaniy) eds
I i caniry

d) i i 1ppe 80 the s @ Leken by
the fid's whiafl

5 The while kasd nce an e shall and |
B B A Ieniency i Eheat Al e
peirth. -

&) The sari Nesring e i tha simoles L
anl cheapes bl fo B fpee loipe
b e 42 B 0 Barper . oo g 58
EafTe Wigue furenilied compaed o S
Ies fither byt of A B g o




2 Three fudirter Moating i

i Thn fpe ol ade & o
combmados o I ang A
H::“ﬂm- )

2 b i Essating b docaiing bebwisn

o s meng and fub g



IGHITION SYSTEMS & FUEL
IKTECTION SYSTERS
ignitian Sysiem
The ignition systam & a gyslem wEad o

genarate a veny haogh voltage fram the zar
batary arid 10 sand i 1o aech sparkplug in tum
thesefiy igrefing 1ha fual-alr mikurs in e
pomiyshion chambar of he angine.

Types af [gnitice Svetem;
| g i o i ey i

& By oo g oy
8 Tl ek e B

tagneto gniton systerad:

This lypa ol gnikan syslam & mestdy w=ad in
moleropeles, schesars and racing cars. The magneto
Igrilicn Systern wih main componels i shoen
bridina’



Sctwrplic o ol Pl P megredn i3 loe
AN

keagnadn ignitkin seiem 5 & soecl bpo of
gnition systam with &5 cwn leciic genarate: b
pravide the requirad necessary anemy for the
vahiclz systesn, 1 is mouriaci on theanging and
reqilaces al componels of e coll igrion syslem
mxnept tha spark phig, A& magrelo when oieied by
The: endqing i cpabie of pracusgng @ vary high
vollags end doezsn'i nead a batlery &= saurce ol
aAxhamal arsammy

The mair. camporants ol & igniten col are



Dstrivutar. Conganaer, Gonlact Breaker(CE]
pairns, lgnian Goal,

Thiere ana b imporian [ypos of magrads
gnifion syaam. They ara 1) Ratting amasina
tyoe ard 21 Rataing Magnet type.

In she first Swpa. The armasurs consstng of the
prmaETy A BRcandany windrgs rotEe i beleean
the poles af a slaicnany mannet. In the secand ype
thes maagied ravedyes anc wIndings ane kepd
FIRHCrary & shown ke show tigure. A (KRG opo
of magneto called the poir inductar fype magnena,
whiarg bath the magrat and the windirgs ramain
sigtionary b fha voitade 5 genanated By reversing
fhe Tl figlc with the help of salt iran polac
praficlipne caled irducian

Concengoe

The turiczion of the capackor & 10 rmduce anting
al f1e cantzs] breakar (CB) ponts, Alsowhen e
LB apans the meogneds fefd in tha primary winding



beging o cobapae When fie magnet ek i
collapsing capacmar gets lully Sharged and Hen i
Starls dischaigng and helps n suikting up af wkaga
I SECONTEY Winding.

Ciontact Bragker

01 oo Do noibins Wit (e Cintees] Debaniar cam
and gisirbuee eosar A Eounhed oo iR sare
shah.

Dislritutiar
Igriticn Cail:

The men anvanizge ol tha Faah lEnsian
magret ignmon sysiem ig he poduction of @ wary
high vatiage Because af the poos starng
charactanstics of the megnets systerm irvariably
he bakiery grilion sys:em s orafered io e
madrein syshem in autamablle engines. Hawever, in
P wheakang magnesa ignion syslem is prefaned
e 1o At welght ard |ess malnbanantce.



Hattery coil izrmion systems

It ks wesmed i passenger cars and Aighl rucks, A
Baisary lprition system far b cylindes angirs
whers the battany sunplies the elacircal 2nengy. An
ignitior switch & e 1 coniral tha batlery curmers
tor stating o stopping the enging. The gpitkn ool
transhams the batlory ko tensian currend 19 high
TBFeinn CuETart euires i produce 8 span by
Mmping im 3 Gpark plig The dstnbunod delivess the
gnerk ko the prapar odindar and incorporales the
mesharcs! repker whech apang and ciosas the
prenEy GGt At exas brws,

The vancis unis ars cennedted by sleckical
#ring, The spark plugs provida 1he Spark 1 Engine
ayindgr

The Tgurn shaws bBatary gnition spsam 1o & 4-
slinder pesral angni. B maialy consists of a @ o 12
vall batlery, ammetsr gnitier swilch, s0ta-
fransfarmer {s18p up transfoemart, cantact bresker,
Sapastnr, fEirbultr Fobr, ST cankat] parls,



Lk P, B
The ignitian syatem (g daied intn Z-circuts
nemedy the Primary Cincul ard Secandary
Cirsuil,

i e Do B oad ohd i 105 biini ol b il - i ey P 1
Lt SR TER TR RS TR Pl S TE S R Rt b e e T

ol Tetardmy Dot B ol o ad-oneks v v Seorcay g on Spsic o wiing
o el TV gl T peipsde Bl dae o gl @ cpmena] o
b ard of eredrs o o ot e e ping @ ooredsd i Ser w ol ek e
W el e e gl e e e il
0 i i i e et e,

Working:

Whar fhi lgnitian satich 5 dosed and engire
N ErEnked, & 5000 48 e confacs bravkar slasas,
3 |ow woltage curen will Fow throwgh the primary
wirding. When fe coniec begsear opans the
pontact, e magnetic field beging o colapse
Bucadsa ol i colansing magrens liakd, curam
will b ryifuced in Ehi secandary wnding, And
pecause af marg tums ofzacandary, tha voltege
o upde EI00-I6000 valls,



This high wiliages cumrart & Srowghl b cenlra of
fhe digiibuter retar. Distriusar aoior pabstes and
suppiies this high voltege curend Lo gropar stark
mlug deparding upon the engina finrg cedar Whan
the high walizge curant Umps tha spark pug gap,
producas the spark andihe shargs & goiled-
sambugtion siads-pracusts of sombustion expand
and produce pavar,

Wikars campared s the magneta kriben
syaiam, he batlery igrabion eyslem is marg
akpenahve but &l the same tme it is very Fighly
rehahils 2 | 3ids o relable sparking

—

TITNTTINTT

= .:-. = R"' s
1 __*—‘I_ IL__ "—l—.c.? .

e

Achamats Diagmm of batarny gndon syskens



Eleckronic ignition system:

The mequirament for highar milagga, reduced
simEElons and Eester relabilty has pavedihe way
fpr denvalppment of the election o ignilien systams

The main aduaniages of 1he electonic gnitan
SVEISM ans

Il peeickas betles emissan cantral,
It provvickas & masanable fusl economy b provides

fezar endging perloomance,
Spark plug:

The spark plug carsists of o porsplain insulatoe
miwnich thars is Bninsulesad alecirocs suppored
by o mednl gheld with a grounded eecinode. They
hiasie @ Arala pumeae of uppiing a-taed pagsin
the ayfinder dcrass which $ig high wotage surges
tram the
ooil must jump altar pessing thiough the disinbuio,
The gpark plugs use ignitian cal high voltage
1z lgnite the fuel midare, Someawhers bobween

4,000 and 10,000 wlls 26 rRguirad 12 make



cumrEnt jump 1he gap &l e plugelecroces
Tris 7= mmuach kawar (han the oulpat pateniial of
the cail

Sperk plug gap is e dissance betwaen the
canber and side akecirodes, Namal gap
specillcations rangs befween 030 0 050 inch,
Smaler spark plugs gans ane Used anoidar
vahiclas equippad with contact painl gnitian
syseams,

Spatk plugs ane gilher 1esslor ar nor=esisio
fypes A realslce epark plug hasg irernal

heete stan e (dproimatdly 10,000 onme)
designed 1o réduce e 2allc inradios, Most
nitw vehikles reduine resistortyps plugs. Man-
resator snark plug has 8 soid metal rog
fprmineg the cermer elecimde, This tvpe ol
spark plugs i NOT comenonly sed axcep o
raang and olbroad vahicks,



Spark Pug Heat Range and Reach:
The haat range of the spark plug desermnes
i ol Ihe plug Wil get. The lengeh ard
dismeler of the nsuetor Sp end the abiliy of
the spark plug o bransher baat inha the
sookng sysiem detarming spark plig heat
range.
A it Spark plug has @ leng insulater Bp that
prevents hest iranster irio the wabarackeds,
It will 2lso bum oF any ol depositz. This
provices a eof-deaning acion,
A cold spark plig has a shomtar insualor (g



and operales 3 a cooler lemperaure. The
coolkar fip helps prevant overhaabng and
prmgniion, A coid spark plug is used in
erjines coerated & high speads

Vehickr manulachurers recommend a spealic
Spsark plug reat range for e engines, Tha
heat mange 5 codad and givan & a numbsar
on Ihe spark plug msuiaios, The Bngestha
numbes on the plug, the battar (ha spark plg
fip will cperats. For example, a8 54 plug would
B haaltier 1ar a 44 ar 3£ plug,

The onty tima you should changa from spark
plug bast range spacificaions is when
abnima angite of opafling condbans dre
encaimizrad, Forinsiance, i the plug rurs tea
ool sealy carbon will degoss on he insulEos
argund th censar edectrade. This depasit
pould goon buld uo enough b short out The
g, Then hegh walage surgpes would ak
neroas e cabon matesd of producng &
spark across the spark plug gap. Using &
hirties plug wil bum this carbon depasit eway



or prevend it from fomming,

Spark plug reach i tha distance benwaen the
e ol the spark plug threads and (he sealor
sealing surlece of the plug, Flug reach
determines how laf the plug reackss thraugh
the: eylinder head. Il spark phig reach is oo
arg, the spark phag will probnide oo &

rito e comSustian chamoer and tha pistes
at TRC may sirfe the glecinods, Howavat, B
{ha reach = oo shan, the olug edacirode
mary nal éxtend fat enaugh il the cylirdes
head and combustion efliciancy wil ba
raguced, 4 spark plug must reech irse the
comibustion chambear lar arough s that (b
spark gap will be properly pesitioned in the
pombustion chambar witfioat interlanng with
the wirsuence of tha ai-hael mistuse o
redting combuation action,



Hhachioral vy o a |#) non-reastor andll ressior spas fag
Construction of Spark Plug:

T oF o g, g

Introcuction to carburetor pestams;

Cesbufetar is & dineca usad Tar privicing
propor akTu mixtura rata, The carbunator warks
on Bemoull's pircple Le, The {asssr tha air
maes, the lowar i s stallc prassue, and the
nigher 18 its dynamic pressure. The throflie o
aecedaralor inkage indirectly contrals the faw ol



fusl by actuakng the carburetar mecharsms which
metars 1ha fiow of air being pulled Ine the enpine.
Thie speed o thes liow, and thierslore & pressure,
deiermines tha amaunt of fuel drawin info the
alrslra@m.

The latest fypa of catburelor systam s the
aleceranic faadback design, whicn pravides batar
combastion by improved control of the s
mafure. A thrae-wey converter nod oaly. oodizes
HC ard GO b sleo chamizally redaces axidas of
nitrggen (ROXLIT the anfueimixurs is oo keen,
WX is not converlad alficiently,  the mistin is
o fich, HE and CU dods mot galdze sflicantly.
Manitaring the girfuel ras (3 e ob of the
sxhaus! pas oxygan sansar,

B onypen Sars0r senses ihe amauni of
Cuypen presant in she exhaust siam, A lean
miure produces a high kavel of axyoen in e
gahaust. The axypen sensor, placed in tha
gxhaust balora the calalyiic converlarn, producas a
woltage snal this vanes with the amount of



caypen he sensor delects in e exhausl, I the
cuygen leved k= high (2 laan mixiurel, tha vokage
apul 18 bow, [T the cxpgen [evel IS low {a nch
minture], tne vwoltage cutput ks high The electrical
cutpiul ol the axygen sensod is monilored by an
slecananic confrol und [ECUY. This microprocessar
s regrammad fo inlarpnal the inpal signek from
tha seensor and ir e panaraba calput sigeals toa
e fure Conénd | diniCa InEd misars maore of ks
hual inba the air charge as it & resdad (o maintain
the 4.7 1o 1 ratie

Whanavar hesa components ana vworking
coniral tha alrfuel rato, the carburetor s said o e
cparatng In cloged oop, The oxepean sansar i
constanily moniering the oxyman n e sxhaust,
and this soninal module & constantly making
pclpstments g e airfusl misiue based on ihe
fluctustans m the sanzar's voligge autput.
Faveavan, thare an comain condilions undie which
tha controd maduls ignoees the signeds trom the
oyoan sensoe and does not regulene the rakio of



fusl o air, During thess imes, tha canueion is
functicaing In convantanal mannes and |5 sed o
b operasng n open loop, (Th conlrel cytle has
nean biosan

Thit carbisnmee opares in opan Bop ulil ha
Cofygen SENSCr reaches B Ceram emperaiure
[appraximataly GO0E), The carburedts alss goes
i ppon loop when a nehar-han-carmal s fusl
maxture |8 required, auch 83 during werm-Lp ard
haawy Firbtte appdcation.

Sewvaral oiher sensors ane needid 10 gk e
glectnanic sansar provides mpul rel&ting 1o engirs
emparabure. A wacuum sansa and a firoite
poskon seredr Indicats whie coen hnattha,

Early leadback sysles used a vabuum
Swilch B Contnd! malenng devices on Ihe
carburator, Closed [eop sagrals from the
glectmonic contml module arg 2ant o 8 vacuum
solennid repulatar, which in furm comrals vesuem
i a piston and digpheagm sssembly in lha
carburatar, Thi visculm diaphraam ard a sphng



above Ihe diaphragm ‘work (ogether iz iR and
Bl & lenered fued matenng rod that maves |
ared out of an suxikary sl jat m the belom of the
fusl bawl The poallen o the metedng rad in te
Alcansaks tha amaunt of fuel allawed 1o Bow inio
e vy Tl well,

& lnss comiman matbod i ool the aintual
ikt 5 wilh & bk suchon system feedback.
The back sucfion sysiem ronssts of an elaciric
Slegpar matin, & malaning ot viilve, & internal
werd reatficior, @nd a metering coifice. The stapper
malor isguiates tha pinte moveman in te
malanrg onfoa, thereby varymg the ansa al the
CRENNG SOMTArcaing conired vacim o ihe el
toed. The larger this arsg, the lsaner the ainlusl
e, Sorne of Ihecontrol vacuudm is bied o
fhrough e infemal vent rastricton, The nlemial
‘weni restctor alan serves 1o vert thie fisal bow
when B back sustian cordnl prlle & n the
chsed position,



COOLING SYSTEM

A mygie whish conbom | b ang e empeee, B o s oolng
spkam,

NECERSTTY AF DO0NE SYITEM

ﬂ-mhmr'wmnhn' argre b lhe fd rong e
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RECLAREMENTE OF EFFCENT COOLVIG SYETEM

[ b Py P pscirerrenty oF an stboesd cool ey o

1 B s e copaile: o reenarneg 08 By 0Eoal 306 o the resl Qenonnied
n e cormarian chownber. Too vach wemraval ol heai e iln
freamal mimenny of thes ergiee

o 1) e revurce bial 8] m biwl ot i B g o b, Thanig
rod BMERE O PN o, D oty RRECK) t vy ke ot el
iTlran working per reech el opecrde Lo B iksEs in | i e e

THIES CF CODLING SYSTEN
A g e
W -ni M) Eeder

AN DO SPITEM
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