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_Automobile Engimeermg
UNIT-1 ltroduction o basic_slructure of an automobile

Basic Engfne Components

Cylmder block |

A cylinder block s the part off an engme con’rumf:ng the
engme cylimders. cyli*ndcr block is the structure which
confoums e Cylinder, where  any cylinder sleeves omnd,

¢ oolant bassages ; —

= G
e i \BOE

kv an infernal combustion O e \
engime, Hhe cyl)'ndn-r‘ head, sits

O CcCoco
obove Hae cvh'nders and for
He roof of the combusting S\

chamber, The cylimder % ‘g)o feve  aq
lhead aldo Lwuldt Hg i (U Y YYY g_{_;"y_ﬁfj
- 10jechr Cylinder Block

ond contauns Mmore anovin

bo.r'fs ﬁma'n wu:, other bar‘fs of E,'n?;ne..

Glaskets .
A qasket, alto krnown ag am 0-ring or ciasher, seals

Hie qap between two surfaces « Thege jfems are usudlj
made of rubber and ae avaiable v different
s1zes ond. Shales dxpendm? on their purpose .

C‘f';")dﬁr Liner ! - |
CylindU‘ liner or Sleeve 1s @ cjlmdmcal compone nl

tHwat ;5 removable weh 15 f1H€cL N The e-ngmc bl.ocl; -
wslich provides 1he suface for the piston to re ciproc
l.'nf'enm.llj ond, corry aud- (1s cmﬂ})le:'is:'oﬂ-Cy“%)dﬂ‘ hmers

Can be carly replaced when it wears outs



_,9 bes of cylinde,r‘

'Drj Limers . _ 2 Vo
Jimer ore made 1m He  shape of 0 b:": oj;l'if:lg
ntac __

:Drﬂ JC A
‘o Hange ot the -tob.TVmber ec',CO
hi‘e:lﬂuu"'{’) Hae "cjli'indﬂ” bloeks 15 mg(_‘,essar’y'f.o:r
Dj\ %L ’;ﬂﬁr'm d/r‘(j 1"'1)
' woker.

Hae eHe,che, Cooliﬂy

el 1 divect contact wad h @Oohm?

ore

et Limers -

et Irner cool wioker coves 10 contac t with
plarge

Hie diner. The limer 15 [oroviol,ui with a L
ok the fop, wick, fits 1P T grodve TNE
n The C‘j"‘ﬂdﬂ»r‘ berCL'n"e- wet liper 15 be ftev
cooled thuan tHae drj’ Hner. 1T s ea,gilj removable
when 1t 1s worn- out OF Ol,amaﬂul-

Piston ¢

A pistom s a movin |
C\jh'znd,e,r- which 15 wnade 908 h‘?wbblj o rston
r"fV\ﬂS- A b?s’hm cav ’h’ams‘fm"m of heat” engrgy
o gnecbxanftal' work ond vice-versa

e I olersal cumbustion enginet, Hae qudg eon
bin ComnnecTs Hag piston to the commecting
rod. ond. ]or‘ow'dd oL be.a."‘f'qﬂ:? fpr Hoe
cg'tme,d—i'nﬂ rod 1o pi\/{)f; Upbon -al Hhe
biston 2noves .

disk enclosed I A



Piston Riwujs o

A b:’s'b'n r‘i'ng 15 Q me'fulb'c .Sbli{‘ r"lng ”fw Is aﬂqctwd’

’h? the. ouwtcide/owter oliarmeter of a piston im an
boterned c0mbustpan e'ngr':ne or steam e.’dlj"’ne'

The anein fvnction of bis tor m‘n% in engroet ore o
Seols ,
. m\r‘? the CombUSbbT} c bombep 50 Hat there

mimal | pss of g euey o Hie € roapelk cage-
me,r'e Qe 'lulo Wbﬂ of- blé‘i’DT) r‘m9;

l Comnpress;on Pinﬂ.
2. 01l cowntrol r‘inﬂo

Chcm}: bq.ge, :

A crankcase is the part of an engine  Hat ¢ ontains
and, supports e crontshaft and wmam bear $. The
Mam  hood  vent, |ocated, wnder the headlum,{??cbmnmb |
f‘r'eslfu. aur to The cpankeage

Crank shaft .

A crankshaft 1s o wmechanical component ysed im a

piston e'n,gim to comvert Hne reciprocoding anoh'on

imfo  retotional motion . The crankshaft /s a r‘otaifng
shaft conteumimg one orvmore crankpims , that are
driven by the pisbps via the Copmecting rods .
Co*n‘necﬁng Rod * |

A th“ﬁnﬂ rod is a 5Mﬁ athue Cown\ectﬁ Q pnsﬁm
to a crapkshaft In o re ciprocating engme. If forms
o Simple mecltanism fhal comnverts r‘c.cit)f‘ocah'hg
motion  Into rotuh'ng motion .




Cam Shaft.

combustion ezngine.‘ :
It opews and clbse; \m mlet and. ehast otW% of
Hae el«gine of the r'igtxt time with e gaanst strobe

od N e [grec.‘ge,lﬂ defimed Sequence - The comshaft
I's dwiven bj the cromkshaft bj cwaf of gw“"”'“’s’a'
foothed belt or @ timing ¢ huum »

Entii'ne. Valve |
Enﬂfﬂc valves are mealn.an}cﬂﬂy obezf.da‘ ool closa{;, to
cdwit air or exbd Q?leua.ll,&t gmua I to the 8'379"?’73
Ly“v‘\dﬂ”. These voles | axre | o coted I the l/Lqu Cﬂlh’?ﬁf

of the meji-ne, . HL_' Tib

There are two tybes of f’mgim Ji— keeper Girova/er
T
volvess ok
] r-\,...'. 'I(,“
lnike | tnlet Velre T——sm‘o
Eat haust valve - ,,fd ;iTFillet
[Tl -Set face

Heed [ Z Vargin
Rppet Valve




Fi\r Wheel

to  swmoolth oui‘u de.lnwry of power /
f‘\”o'm a ‘a‘no‘for‘ to a, machme, V4

The imerta of flywleel opposa |
od.  mooerates fluctuadions "7):‘&. ‘
Hre e’nﬂi'na omd, stores the

Spucast eampigy for interapitlent vse . F.- el
‘ Y~

Grovernop °

A Grovermnor can control Hae Sbeed o .o

~
D, AR A
~
>
-7,

3
¥ o
~3

et « Gwovernor 1s a mechanical

device wdichh 1¢ ysed to /
O‘Wl"omox,hcaﬂlj matnfain ond
requlate tae rotary s peed &

L "‘.' lf l"
L‘}‘\ V4

o} an engine « The man purpose \ _,,'
of the governor Vs to cowtrol =
Hae How of fuel info the =
engine o mawmtain o 7 Guwverypor
Constomt .s}:eads I’l.‘ s olso

Frowi, as  speed [ihuter,
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UNIT-29 Cooli-ng ond Lubrication 835&3'&2

The e.ma'me, Cmmlnomc'nf such ag “'-L"jl"'”d"d’" wollys .cjlmdfr
head. prstom and: valves ' when ‘sub]‘e.ch’,d, to the highe
temperature 1t cie'ks _over‘l’iewfed, and. dw: to over
heab‘-ng fo“ouu'nj olama?extum ploge . —
1 The Value may wrap & the compovent may expand
ez:cass':valj leading ’co.seizirxﬂ of pistom Apiston
r‘l'ﬂﬂSo

2. Tme lubricatis ! * decompose qivi v
ond. corbox d,e?boii%aqnaj j e ! nmf?

3. Duwe o lou"ﬂe vouriahion im The temperotwre of
defferent efngime barts thermal stresses are set
ap ourol thece oy coule distortion and.
¢ rackong of parts, | -

4. 1m 8.6 emﬂine,s the ove_rhe,aifng of shart plug
Moy Ceuge preﬁ:f;mijﬂ'm wthich ﬁrﬁawlﬁ@p{o
de tonation,

Thws an efficient engine, coolimg sf/sfe'm I's req wired
50 Hwad the tewnperadup Iimit doee mot exceed

beﬁond, brescribed, |imit, The  amount of heat
Femoved ¢ 20to 30,

of the heat released, ouwr:
Combystion . Kl

There ore tu types of engine coo/r'njv
1. Air Cooli'm] 8yster
2. Water cOo/f"nj S‘L/Sl{‘lz?n').

system used.,



Air coolrng 6 ystemn

.h“ r_'u'r‘ cc.aol;'ng 'o‘\!\s{‘o'm heat of G'ngt"nc
is dissi printed by the Wel) of muw"n?

aur e
Iy Hus Sjsf‘em Hae cﬂfmler oM and ;
c:jlmdcr l«\,(’_ati ‘1‘5 ﬁﬂed' with s wlucl IC Er;c;l'ne
|>rovides mereaiing Surface orea .

|ni1‘1'all7 the  heat from Hae emyine IS conducted

Jowt athen the  stram of Howing air  padd overflese fins
it caewieg wuaT Hus heat ﬁ/woa?i/. ffse,lf by the process

of Comvection .

fo M fims

The effectiveness  tlus Coo/:'n? 575[‘277; d,ajoewd.t wpon & -

» Surface area provided by f175 ¢
More il ke mo. of fins more wull be the swface erea aid
more aufl be heal tronsfer Lefurepn ol and fns
lerce increases e rate of coolimge

¢ Temperatwre difference betuteen fins and. air e

defference between fins and

More wull be e few;crahurxe,
‘hﬂC‘l'T)Sf‘fir QJ/L(L Flue

air mmore wtll be rafe of heat

increases rode of amh'ny-
e Thernal conduchvity of fins:

More wull be fhe Haermal. Cm’)dUC-HVI.{j Of ’f"'”
twal drancfer from cnﬂr'ne to fin Increased and. eng
C(.‘Cﬁ’l’r‘-..? Ineréased «
e [Air Vc'lour'yf If rate of air flow 15 lu'?h It Imereages

Hie rafe o{' Conh"m].

‘rete of

Ime
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P\d)‘"}?’t\"‘ﬂés \.-‘C’f \‘Cu'r‘ cooled. emjiﬂe e

le The d&Siﬂ'T) of air-cooled, efnﬂme, s simple o |

2. |t 'll"?hiw‘ I u}.ﬁ,{:g"\t than awafer cooled engmes due to
the abgente of wafer jqckefé , radiator circulab:nj pump
od,  the Luu'gu‘ of the cooh"mj cvoder,

5. 1t s cheoper 1o mam(,(:{:qc‘l‘ur‘ea

A, 1t meed less care  amol ot t@nance .

5. The system; of cooling /s barchl,arI] a.dvamﬁa_ﬁepul where
there  ore extreme climate conditions i Hae archic -or
where Hieve ¢ sco,m-_;éxj of woter ax i deserts,

6. ,\IO rl:gb OJC' dil é ) ,l: SU[/) . "
- TJackets or pa&m uf;;;r f;’ie’, ch as cr‘a,clzmy of‘cj mder

:D:S‘adﬂamfmje‘g of air coolir;qg sys'hem

lo It con be apphed omlj to small ond medium etnyineg,
c(:olm? Is ot cam‘][ormo

2. It is swlable jn place athere ambient temperatures are

lower,

3. Less effective as compore’ to water COO,‘.ﬂ?‘

Nater Coolinﬂ Sjs fem

Tosge e,m?ine. cooh'"ny éysf‘em I wdych Birs emgl"fne s
cooligd by abstmacking fhe heatfrom fhe engime by
He Lelp of wtaler - ore called et tuater coplimg 5595@,,7'
It is of two ~ljbes o~ | o
1. Tlnf,rwwéjlolwn wa ter COOImc} 5ysfe~m,— | |

It wworks om the lbrimciple OS' noduvral crrcwlation

{6 waker r'utou'recl j—or" cooh'fng ]‘(ocu& across the enﬂme,
miw“uj om its own bj density olifferemce.



2. PU'BT)chL cir

clation waler cooling 5tfsl'em . \
cireutation |

inciple of forced.
s across The

It works 0D e Pr
e Hae raater l“Cquir‘e_cL _f'm" cuoh"ﬂ? f’la o
E‘H?f'ne b“] the  help of o ternal pumtvof
bomp fomed. the cater 1 across [he englDe
lemder.
U pbe” lhose
o1 pe (
N
=g
IT;' ZZop
: -_*;—. .‘\‘\‘,
RNy
(*j"ﬂdcr ' ~,/¢\
waoter ~ _—
ja(_l:r;{g N F s
Lowser Lwose pibe convection

L
Thermo8 yphon_BysteD -

Comstruction &
[t comsist of a racdaator lhove teo
fank both are conmected to

tank and louer
caclu oftur by genryes Of verhele tubes »
The upper fon b aurd, lower
bont. osre olto comme,cf\ld.
<0 Cj“'nCLU' cuater :]Clctdi
'H‘W‘ouglm taoSe j):")e.
Toere (6 0 fan 2 alto
connected. (o C‘n?)'ﬂf
beluind. the rod/olor
alucl, prodwedd e dpauym.

l“equfréd, to flows The eur
ross tie tubed af radiafor

fonk the upper

Steam ac



NOPK\'nS-ﬂ
When  the  emgime storts the waker ket present
in the waber qacket of E'?Dgi"ne cylmaﬂer ..
absjrrac{—f-nﬂ the emﬁme heat olwe to cubuch 1ts
temperatwe rises amd, its defnsfly reduces It
becomes hﬂb&ﬁr wineh cases  the heated. water
o move waunMd ﬁo'wg,' from Hee water
Jacket 4o Uppor tomk of rodiator Hurougl,
hose pibe . B

Now Hus beateds water from Upper tank
-#om& o He lower Fomk ‘waou?b\ He verkicle

tubes « \ |
Fan br‘odmex Q. Ch"a_uﬁl/(f W‘CL} caued oUr o
tuboe ,'H/\l‘s our OJbS'h"Q,ch lheat ﬁom

i tube ouds Hutt wader gets

cooled, dowe
No s HAas Coid, woder ﬁowue 1%
]act«z{- ond axjajﬂ b adstrocet Hue g-ng,‘fne
heal ond re]ec’r Hus tweat to our 1M Hoe
rodsotor omd ke He engine to get cool down.

/A\dA/OY){'OLg@O» ;
It 1 very simple 17 de,faifg-n.

+o engme wrater

o It I'Stﬂ'\fcr‘j‘hw coct o

lecs smodmntenante

’ P\ﬁqw es Verj

e Lecs ’Y)Ofs‘j im operation .



\
Disadvantages .= )l'" |
. Woker circwlabion starts only wileny tHhe emngiae
becomes ot e,'nou?lq to care the natwal wator
circulotion .

' level +Hie
2. Radialbor level should be Icekﬁ af‘a ‘413’4” ev
‘G’m]i’ne :ﬁol" betler cuator cirulodiov e
b L.E,VE,I OJL (,uafer I D radiodor anus T mol—jlalza below
the [evel of delievery pipe « s
Lo Pate of water circuwlation is louwr Femee 1715 fess
efficient . | |
5: Used i old cars ol gmall engrne ol T4
~ Radiator Cup

The rmpstat

- L ater Joctet
=" _”r[ Fp/['ﬁﬁ.\;‘mﬁﬁ.‘wr“ﬁ}!‘?“ VEL b g f;

. ‘:‘:t —>1 | F | ==

> ‘;'1""? ; ' ’: ﬁO o N ;:— Tarl i—_-' ‘ 1> : z;

k) 3 ! I -f . - ; - ; .'.‘:

= O | g

; N i ¥

f 't Vg

Chrie R S\ A s e e e 5705 e RIS

Lower Took =gt Tl U UL
Draim tap’  |mpeller |

Pumb Circilotion  Later Coob'fn? System
Construction «

* It comsist of o radintor have dwo tunk Hee upper tank

and,  lowe tonk  both are conmected o eact, pther
bj sem'es Of 'VEt‘f-/‘dg, meS,

o The u{s(oer ook oud  lower fonk are aleo comnnected,
o engme  bobod, e iescisker awylinder csater Jacket
Hwough  the lhoce pipe. '

» M is o fan aho conmected, to em?}me belund the
radmtm"' awuchy brodyces the drauﬂl/\f‘ r‘&cztu"’ed» to flow
the oir Steam across  Hae Hubes of roudsotor.



* There s an mpeller between lower tomk and ‘sater Jaék?t

8 a Hrermogtot betweer, upper tamk and wafer]acée'f,» |
Norki“nj-‘ | !

o |m Hus Coo""nﬂ 5ysfem Wwher em]/me starts I"UTm-'T’j’ the

impeller  forced Hap coo'v:ﬂj cwaber m woder ]ackaf Ufe”f]"m‘

°!7rxc:s caler abstract the heat from Hhe, e'r)c])'zr)e and, when
it reaches 1o @ porticular temperatwe tae thermos tat volve
opeds ourol cuator 'bea"n? heated |s thfer m™oves to upper
taok  of rodiafor. '
" Now Hue leated, ewoder flows to lower towk of radiator
'H/u“ocujL\ Sevies of tubes wihere it lis ¢ ooled. bj'v’l‘l"’w» awr
‘ i3 {n

steaw fmovmﬂ ocross the tube .
e Since i He SJ‘SILQW) woker s bumbeo? mto cuater 70~'Ckﬁt
hence 1t 1o called pusabed, Cireulation water CoolmyS]Smea
/\dvam‘tu.?es . |
L. 14 s V&rj ef]”!'cfe%’)f cqol,lnj 5js'fem a rote of water

circulotion 1S W?ho ‘
2. Coolo"ny s ensured. 1 all uwrlq'mﬁr condition .
D:’saduan(u?esz
. Baabi may cjef over cooled, .

" : - fob s rmymedialtly e engi:ne Sﬁips,

2. Coclont eirculation Stop ]

lwwever thvs Omndesiroble a6 Coo“’ng st be contineed
Hll {'e'm/mraium reaches 1o (ts  mormed fb'm[)e.rodwg,
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°mbonents of wader Cooli*ng Sysfem
1. Rodiotor !
* It is Hwe moct 1 poorfamt- bart of 1he cuater cooleo 57653379.
"t comsist of tamks are commected o each other

‘H«roujl« series of +ubes . (botha the wpper and lower tank)
* These  tubec are swrrownded, b]’ fims over its enfire lemjfho

* The snoun  funchion of radiator 1s fo cool doutr the I’MM
wiater  wdhich ¢omec from the cuadter jackd after

al:\S'fT“qcﬁv')j the emgme heat . T

2. Thermostnt valve * )

e It is used, 1+ wwtercooled eﬂ?i'«ne. .

't 15 fited o The Loce prbe (,‘om'nez:ﬁv

the upper tank and water jocted. 1;“ : |

s |[{s operation 15 bateo ov Hae I;'?W‘CL J i
tempsrodwe « The valve open ourid ==L o
Closes by Se'aos}-ny e If'cZLu‘cL temperature . |

© Jdhen The /a'?w'd tremperoture,  Fises to prescribed.

liont 11 opens and cuaber f70m wiater jacbe,t Houe

b radiador opbtr townk s While wibery lemperotwr

of l;'ciuu'd, is woder fprescribed Lorut 11 get cloced

cwater~ retuwrn +o cwatesr ]a_c/cef ﬁ’WOU«j’La bjPQM
baiiaj)e‘ lime .
5, Water Pomp:

« It s flhle_d, 1 the hoce P}/;e cor,mecl[_,;ny Hie

lower fank it twater ]acl:ei‘ of Hue e'nji-ng.a
* s mam  fundhion 15 toforce The coldl wcater
from the Lyuer tant fo engine cuater ]ackcz‘o

T l:?" ::
:.".h




LIt s driven by the crombshaft of the emgime by comect
shaft of Pump with  flae Cromkshaft wutt v-belt |

andl bwufbf owr‘awjeﬁmmﬁ \

*ln  anost of tHe waler cooled engime sjgfe'm Cewh»,]tuyal
pumb s weol oy water pump.,

40 Rad.l'Clﬂ'Of‘ FClb’):

ot is  imstodled behingd the radiafor.

- It 1¢ alw driven bj e-nqmg, cr‘ombslfbaff bj co*rmecé‘lojf
[t oty ,bodte,j onvd. belt.

° |t Producec OUTUU_?L\JL due 1o whicl, adr steam f{om

across tubes of Hie rodator ou/ui cool dowry e cualen
o the tubes .

‘
(
|

5. Water Jacket : \
o |t s ba,sfcwuy small packets bresenf ro ‘riac cvlmder
head amol block of the t’mffmeo

o Tharo u,yla flhese | pocket mal-e, circudatde 'over the
efa'uzjime. o abstract 1ts leat.

6. Hose pre:
« 1t s omade up of rubber,

° It comnmects the U}J}QU" i‘a'r)k, el lower Fomk ‘H’l.rOLLyL)
water Jackeb

o Thye u»yl/, these /31})6 heated. c,u.o.l“m frbm ceoter ]O.Ctd,
flows  to rodiodor upper fant- and cold water from

rodiafor wgmr lower tomk to ewime waker yackef.
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Difference  betuteery ctaler coolmg system and, aur C\O‘:’@\

8ys tem .
A'."' COOIFN? Systm lf\]ﬂ«(EF‘ Coolh’b? 576['677)

o Cooh'm,? medivm vsed 15 cader,
e More th'c:'c;'f')f' ag compored
o aur cao/i'r)y 53/5{?'"7:

* The b less component | PDue to »ore covmponend

h'\cih/' 2 u,ccfj;le. heawy ko) uzuu'?l«fa

e No wmarmbainonce 1S o Mope amoumntounance 1s F
FCqLdeo

o E'mlviﬂe, d,eg,'?,) '\’:Sf‘m/’)/e. o Eﬂ?"'f)g desian 7 complexc.

, Used. 1m small veliclec | o Used 1 fvar Lhoeeler,

I e two wheeler oo
Hure wdheeler .

. Coolivu} anedivm Used 15 our,

o less C:chfc.'nt al Com/)amd

o wader cOoh'-ny dgdlLen).

equred

Lobricahon  System

\J ' L .
As we know that lubricabon 15 a frocess of ﬁocuwn? and
covering the mim? surfaces which are in relabve

anotiony  wuth each ofher.

b an  1.C. engme  all most all en?me parts hawve

relofive anotion due to wluely  the Com’[_«;ohemf ?e,fs rubba{
0.701‘7)5{ each ofher . This I"Ubbir? acton cuill danmje the.
’_,;aﬁ's O_fCO'm[:;onc?]lLS Qf'{t’-" SoOMeE 'hmc,

T 1 become very an uch -necessar] fo lubricate tte

Comlmﬂﬂ'n{S 1 jpmereate, There service h‘fe.
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N
\§‘Oﬁbjecﬁve of 'UbPchhonJysng .

'It reduce  the frictioy, betuteen 'rnab'n? barts  ourd, reduee |
there  wear and tear. A, oil film s formed betuteen
The WH“f] Parts  uiyeh Jrrevents * them from co"mmf'njv
1M direct comtaet i, each ofiur,
o |t recvce. bOCU.ﬂV‘ Co"nSUTY)[J'HO?’) i%order I dm've. IH/LC.
Ccompoment.
It act a® a C.'ooh"nj) ?WEdJ'um fDr' f‘emvfnf Hae, heot.

e |t ac‘f‘ as c/eanivj) aj’ﬁhi‘ bj /oravenﬁ'mj the, carbhon
deposition over the surface of compoment amnd, Ccuty
Q,u.taj huufmﬁd Substance flhot result olue to Imcomplefe
Com busﬁ'o'r) o
It act aa a seab'znjw agent omnd provides q 70001 seal

betueen  fiston rin? Qud, cjlma{ep cwall

Petrol Lubrico o .Sysfem
s This 15 the S1mplest "Fjba of lubricafion 57sfem-nu's
method  of Jubrication 1s ased sradl emyims like
en?me of Scooters cund, Mm'l'or\cjcte'
. lw_ s amethod of lubrication Hag lubricating ol is
muced  wilh,  petrol -y fed, b Hare e/mj"ne, cyliwier
dwfn? svction stroke .
! * About  3-67 of hLbr*icab:nj oil 15 added, wut petrd
' M petrol tank . kJhem e,m]ine, stourts cuork{n? e
crank , compresse the fuel in crankcase due to whil,
Hae 3%/:’77@ evaporalpg and, moves tputard: 1y combuther
chomber wihjle  Hae, lubm}cah'ny otl left behmd 1m
form  of misd (foy)- |
* The parts of engine such as piston , cylinder wall ond
Con’nec{f'n? rod ore cﬁuln"fcmd. by st v




'L\dwn{ujes
Lo I+ 45 simple 1»  constroction

r‘uim'rcol for lubrication
7 1 Lo COSf.

3. No mmaimtun ance

s N0 ercdornal égﬁ'ltm s

cast 1s r‘c(zw'rw(. jvr ’ubrit:a.ir'ry éysfcm,

4, Coutter Jess e'n?fne, Lutu'?l«i'.

:D'é-adﬂn'ntu er | o
I If /U},,-?,‘ch'nj, oil odded fs Tess Heere il be scuffecient

lubricabimg cwond  causer seizare Of piston .
2. If fubr:'ca_bfnf oid 1s odded mmore [t wull produce

Inr‘?e Smnoke

2, |t creales IJr‘obltm M M?lﬂe. 6(21!’/7‘%7-

Wet svmp )u,br‘l‘ca.'b"n? 575f€m4
These .Sjsfe'm e'm/)loyﬁ lourge CabOtC"\‘y of o/l somp at the
base or botton of crank chember awd from the swwp
Hae '(L}Jr‘l'ca,fv"n? oil is drouvs {Dj a low pressare pump
ound. 15 fDr‘crz,d. fo variow €NngMme borts.
The o1l a{'icr c:'r'cu/ah'mj: to oljﬁt’.&”eni peuts retwm

bock to sump.
ly s bec, of lubricakon system the sanp s CL[LU.Q#{

filed  wulh fle labmcah’y? orl hence 1t is celled
ot wel sSomp /ubmbaj' sjgfvm,
Wlet  sompy Luds n'ca_bb? 5j5h?m 15 of Hvee fy})ei-

1. Splast, lubricating systom

2 Senm Jre cswized, luljr,'cah',if Sjs{pm

Se FL pressurized lu.bnm/,-ﬁf systom,



R

Sblash Lobrication Systom , ‘
Construction °

+In i .h:“’e of ‘ubm'caﬂon 6'15{127?) there |s a scoop G/HHCL’UU&'
uth  Hae Cup of CO‘n'ncci‘r"nj rod,»

. M«e, IS o off H/mau?l,, confw‘ﬂdﬁny Iubm’cogb'mﬂ' o/} aund

dw"“? m‘ob“\&hlo'r) e, conme cty rod rod ”‘faﬂ"”j’

Scoop get dippey v oil ﬁ«roqu; O-r\'j{? produces splasi,
Y"e?wr"‘efd- f-ur /ubnwbqb'an.

°© Below o

’H«roudjb, Hieve /< ar oil reservoir colled

orl svmp  from, Which, the oil is pumped o oil througt, |
bj belp of qear pump,
Norb‘ﬂﬂj

Wher, #Hae engime start working, the piston Peciprocate
P Piston moves from Tipc. 4 BD.c. the conmects
njz Scoop 39,%6 dipped

i Tl o ﬂxrouylu:g
when - Hie piston oves from B, to TD.C. Cdm)ecﬁmy
roc cap with scoop wmoves ou of Hae oif Phrougl, aug
produces a shlul, .

» The splogl, brodvced 1 Hae ol cauge; e lubricofs ot}

to flow over the park of ftlwe en?f'ne and, {ubricate Pem,

« Affer /ubr‘/'cah;mjr Hoe oil rebfurn back b‘j the achon of
3;’0,&/[1‘7.

° S,"()Cﬁ e SU'YT)/D I.S CLIJUHO’S JL[”QJ U—U“ﬂ OLLCIj{r henee }fls

oL tybe Of‘ Lde'[— SU‘m/J [ whr )‘c Q_(-t‘t,lg S 7&{‘9 m .



Pressorised  Lubeication 5751-Lem 7 b

Construction

e Im Hus éjsfem . straimer
with e gear pump. The geor I;u?m
wutthe e auv cooler aJ/ui aﬁcu"n aeth e ﬁ/fer.

o« The #lter is commected Wouﬂh Hre moun ofl 9auer_yand
wih Hae twrbo cha er, '

¢ Thee 15 lwle drilled 19 Hoe mnoum shaft MH/'WO .
Supblj lime  @mers taword< comprescor U"dfu'd" Injcior

R o6 ther 1S fowuards i rornal bc_uwfqé of rockers & hoff,

y

I)n?se'ni” a The .Sc)m[) )5 commected,

p s fu_rﬂ/mp connected,

Wor ki ;
™ o
IWhen the e,n?fne stort u,zor&‘mf the oil pump sucke the

Oj‘l’ from M SU"?N?/) ,.’_m l‘l S{—arm"ngj\, I’TJ M OII bUJ‘"@ t—f/\—&
ol bmsrw% IS mcread but I'lLS ‘(fEm/jem,hUE aleo ?6‘[‘
imcreates « So tas oil is pasied Tlvough air cooler
where 1E s coodeol dow, wrlule 'ma}nfm\m'o’? its pressur@
e Nouwt M'svbmsswiucﬁ oil i< pbarted ‘H/x/bu_?[/l o
oil 90,15.5,7 caund excess Of Qi! s retwm back to somp

Hﬂrouyh Lrbo cij,

o'ﬂ,lfouyl,, o ol ?a,u.Efy Hus oil el rulotey fo fle Lioles
ﬁy.,d, J:.Lbr‘:calm 'ﬁ’b& C'\O{")k-él/ulf—f} cromk. LLH:‘,b, ?’)’LOU?‘T)
shaft Co'rmecﬁ’r? ool }ois tory ourdl, b}gﬁm Pf'n;n’
“7&3 ol ok circddoker to thwe rockershaft uhere 1tis
m]echwl dowumard  to lubricate ch:amglmﬁt

* After lubrication the oil retwn back to the s ompb



SAE Reting of lubricating " oil
S.AE. - 500'647 of auttomghife 'engt\'necrs gives "‘O‘ﬁ”f‘y to
lubmcab’ny oI} to da‘”']"'j themn QCCOPO{,;,L? to tesr v:'scosiéy.

Vr'scoshl"j:“ In ’ubln‘can':ing o, it [s tle bfoﬂer#y due, to

' _ b \ | ! .
w.qu:b\ ome, /desﬂ of lubm’cuﬂm? orl offers frictional
Fesistance 4o it ‘okd']ecenf 'wjf’fs o4 Lryas
It depends om temperadure,, if temperature 17 crease, Viseasiy
of oil yef decma C‘ll/ud. ‘i"e'rnbera}u_rg decrearer w'scos:"‘tj‘i”awe"'
. F-OV‘ o CJOOOL Iub'ralcqﬁnj Qi’ NS VI‘SCOQ'{'Y Should, be
nerther 4o, lu'cJL\ oumd, Nor too low .
o |+ Hae wscogi%‘yq be ¢come Very h,"yl,] It become W:ry djfﬁ'culf
for fle oil f flowr auyg Circadatos to variow e,n‘r'm
ports to fubr/cate tHen . | 7

o If e W'SCO‘S/"@ becomey very low. It becomes very diffreut
jpr‘ oil to shek On Hae, Vourrowd Emﬁfrm’, bwafg §¢rchea

e It become very 'r)ece,ésouy to gfvwe, V‘od—:‘-y\j or 9r'a.d,a o
ol l boueol 0w Hrotr W'SCO.ﬁl"Ly S o(ifferehf climale comdibio.

e S AL w,'g.n o Number Frowr, ox v:'scosiv‘y Nwuwber to

the lubricating oil by meaturing fine viccosily ot o
diven temperatwe by Viscometer,

e In order tv anign  Hie nwwbetaw temperatwy are Used
os reference O°F ourd. 2u0'F.

e Oil defrned  fn terms of viscosity DUmber ot UO'F suchay
SAE0, SAE30,5AE40, SAE 50
bt ¢conclihon,

. Higher Ao, /UJJ,-DJ,?zy mumber e oil will be be ther fow
'Obr,'(ah'o'n im Lwt condithon.

arad,u thed ceort Sodr'g‘acfmj '

o O/} olefimed 1) term of V/'scosi[:/ nomber o O°F Such as

SAE 5 Ky SAE 0L, SAELD H groder Fhod works soisfochry
I colel climaote.



s Lower Hae w'scosf”y. qumber better waill be 0k, ened Fo

' SO'TT\C 0” CCLUde WLur‘gde{!_S 0” W'I/L"Cl/l C(,Lof‘k_g -Eajl"fac{my
M botlh ot arol eold chmater. Eranple SAE205A€50 haoy
Viscmsf}j ﬂquals o SAE20 in wunter ound SAESD (1 SurT)er

FOEL FEED SYSTEM
Conventhonal Fuels ¢

Those fuels which are 1m we
ow Internal combuetion e'zrzﬂf'ne are C

fuel «
- These  fuels cre algo Fhowsr of traditional fUel*

~ These  fuels are basically hydrocarbons » je composed of
> hﬂjd.r‘oae'n and. carbon atoms. '

- Examples Petrol & Dersel.

from several years ago "
slled comventional

H\jdfoca"‘bovﬂs are ba,s:'cauj of four HPGS:

1. ALKANES

They are alio kuow as olefms.

« There chemicol formula I5 CuHoyos .

. They are opemn sfrmgbut clhots Unsatwrated lfujdl“ocar‘boﬂ,

te howimg double bond..
eflane, |propene , butane ete.

¢« Example
2. ALKANES
. They are abo khoumn at poraffios.
" ”5 cbve'mlcm’, f’Df‘lel-Q "5 Cn HQ?'H?. .
exawmple 2nathone, eHwmne, bropane etc.
* They are straght open chan saturated ,ie smgle
bonded. 'Wjo(f‘ocarbo'ns-
e Due to me'vng ,5.'7191,3 bond 8§ open chatn struectuwre ﬂvey

owe Lo L "
AT 79 very lour colesive force befueen te aforu
ucl oweL flerr Sﬁlf- ;'93')1{1'0-;) temperatwre.




ﬁ‘
& 3. NAPTHALENE ¢ —

. ']T%j are c.\jc.“c s aduratey, hﬁd,r‘oca.l"boms.
o Their chemical, formula, s

16 ot open *Hauj
4. AROMAT 10 HYDR

hﬂoUochoms but Haeir structure
e closed clioun In twer strockure.

OCARBONG ©—

—

’_n’Wj are cyclic un soturated, k}jdrocarboms-
o Thelr chemicql formula s ‘

* TL““J are der'c I strocture, and. corbomn atoms are
double bomded, .

* Due to 'ﬂu's,'H/ou have stron
corbon atpyyg,

*Due 1o Mus, “Hn,uj very l/u‘ab\, self f'cj?niﬁo’r) temperature,

° AR5 we know that il spark iquition e self iqmition
temperature  of fuel moust be very lhigh 1o reduce e
chance of detonotion aud liwackivﬂ-

g co hesive J‘orce betureen

o While 129 €I engme the self ignition temperatire of
fuel moust be Jows fo reduce the chance of detomnation 4
ksroc lcc"n?.
* Hemse im 81 emgime e wse Jasoline ,te petroks as fuel
as que,y are aromalic L\,ﬂchocarboao,
o Lilule 1m €1 emngimes we wie disel ag fuelt oy ttiey are
boraffins. .
Charactarstics Of 900({» ;!UC’ for S_I eNgImes o~
~They skould have high self iqmifion temberature,
'—’ij shwould.  luwe anH—}:l/Locl:z;ﬂ? resistomce properhes.
_ waj slould. thave  Wigh calorfic value o
"-“_/»elj should, howe cleomn burnim?-

-.ﬂ:w.l shwuld. be ®mom- corrosive 1T mnodwe.



cl e"ngi'ngs e |
n temnperalule:

WU
-

Charactershes of goooL j—uP.Lj'Of‘
“-ﬂwj should towe Tow self ig'm'ﬁ'o
'TLLtLj sleJCL Lhave lug[q V‘olaﬁle .

X _)(‘ ,
- Tr/tel-j shoutd. have a'nblf_moncb‘m? resistomnce pproperT€d
fic volue -

_Al lermabive Fuel
Those fuels wuch are osed 1P j
beﬁ"ol and. diesel i ow |C e'nﬂl’né/! ’
oure,  alternadive of. comnventonal erL& are called,
alternative furls
Gimnce These fru;b! oue I Use mwdmf lrence H/w‘tfaf”e,
also huoth ok OV Hodibonal fuel or tnconventional
fLL&Le |
Examples; Alchohal fuel ke, mefhanol and efthanol
Compre ssed. matural gastsed CNO
chzw‘d, peﬁﬂoleum q L PGy
Bro dresel
Solor pouser
Need. of alfzr‘nabvefuw &=
-High cost of consremntional fuel -

- |l some caldes alternobive f(,w_Ls oure. anore amvir‘ommemfuhj
j—r:’e'nfﬂ'jo

- Some alternabive fu,p_[,g e TNONE emereqy eﬂ‘l‘c!émfo
Methanol

a1t js on alchohal fuel \

o [he br'i'mam'ly methonal f-u,d usech is MB5Ja’d"jC"” IS
made up of 857 meHanol and 15'/vga£o“men

o IT I blf‘ocb,uu f"”O’m nodural 90&«




EHiamol ¢

* It s cheap mowm petroloym baged fuel «

° It UJ'(M Hrst vsed, by h,-e'nryffvro{, ' 1980 wiio bwlt o
ve luele to LA o e,"H/wvnol

1Y \ [ s
i | \

It Js Pproduced from tHie fermentodion of }ola'bfahdr

ve,gef.‘o,b?e. ffrhafem'als fhlai'nfj su_gcu‘ comes amwei-
e [T g cleal amd. od.owerlese h‘%uu'd,o

Compressed Nodwral Gruay
‘Tl;»ezj are co"mfmovalj kiwown at CNGie
o They ave bcun‘cauj natwol gas wobdchy s e omidwe of
Pujdrocwbcrn “meu'fzr)lj matwome aund. s IO'“OCLU“OL from
g o weell dw‘fmﬂ cerude oil productions
o It har very lowe density §0 to store them imside flie
c&jii’b’)db” Haey oure compressed to a pressare of 200 (0250 ban,
L'c!m_{lia,d, Petroleumn Grag

° Lfcl(ufred Petroleusn Gwas [s odso kwwn os L PGt

© uc]“—‘ﬁﬁi petrolewmn gau fs a fuel gou which contoims a
Aammable puxtwe of hugdrocarbon gwd,sbec:ﬁcoﬂj’
propome , propylene, batyleme , isobutome § - buline.,

Biodiesel

oIt fs a form of diesel fuel oerived from plants or
arunods OJ/\,d,COWSISh;r:ﬂ of long ~¢ Ligun fatty aciol esters,
e |E s -hj}s»icauj arade bj c(/ue:rm'calbj "'eacﬁ’n? Iipida
soch a3 ewumal fat (tollows), Soybean orl or some

o Hwer vegeloble oil wut on olohul producimg a,

‘)’YUyﬁAy(Oy eHA.yl.ﬂ , or lambyl’ '85[*:2{/ by Hwe procewt of
‘f’r\a'DS es l-@n,]-fcaj?é)'f)a




Octane Number

° ln petrol mqu dorimg sochom stroke ar and be"hﬁOl"‘,qvlf.‘

e our fuel as a wuxtwe enters into te engime Eylimdes

and. d'ur""”j Hie cownpression stroke tHds grusfure 1S Compregssed,,
e Due to compression the presswre 3 temperodwe of fuel

mMuscture rise and ab He ond. of co™

uxtuwre  igmited by Hue help of spart plug i ey, coued
combust . _
.f—zfmce, Mi‘jj;:fﬂ efﬁcrenci/ of' beﬁ’r‘oi evru]m.e dlf_'bend;
: when the com presHon

ujoon Hre compyession ratio; je
rodio imcreages e emgime efficiency ipereasele
e SO0 We dﬁsfg’l) owr efngi'o’)g suce h oot i3 hat W?

combpresciomn ratio jon order to increale
e Now athen Hat fuel ss compressed 1 am e
CiR. then dum'”mj compression stroke fuel ge
too wmoch due to wlich its prescuwre 4 tesmperotwue KIses
very lfu'gb» & temperatwe become g?u,aﬁ to 1ts gg,(ff 1’3@/'5'030
tesmperodure ’ |

e Thic amokes the fuel 10 gefs fgw'fe self before tis to be
Jquited by short plug.

. Tlus phemomena of self r'gw'hmj ofﬁugj, before Hae ,‘93,”'%77
by sbark plug ereafes o pulsaking woise /o engrre colled
-dﬂ'f,’b'b’)ahb?’) awol tthe pultating Moise is called, krocking,
e Nouw to e”'n_’)'.we Hae problem a chemucal ixture ofni
fco-octome wlfh M-luptome 1s ruxed i petrol 4o

tnerease  the self gmifion tesmper .

oot probérhs ‘-jﬁ o peratwe of fuel g imcrease Mo

Frown ot oclone number, befol s 91 en @ POCH%?I?MJ'G

. Octame Duwmber 1s olefmed as a 9rade /r"asz? qiven fo
petrol wduchh 1mdicaler e /Jﬁrcemfa?g of 1S o-0ctome 1D

ruxtwe of fso- octome aud - heptane e petrof

p ress jon Shroke ttyc

mﬁf’z’?ﬁ wH, l"'{gl’)
te com,br‘eﬁe,d/



e Example @ petro) of octome 7m0 - 35 means i o Midwe of
is0- octame  aumd o- le ptane 957% i's 1s0-octame 85 N-leptane.

» Highier He octame w0 ménns bdgler waill be ﬂm/wfcem‘ajae
of I <o ockame 9 Haz oryschure aids lfu'gbm/\ cwull be Hae gel:('
'0‘3'”"{7‘0'” temperatwe cud lesc il be chance of detonation,

Cetame Numbenr

°ln diesel ewngime owly air is sucked durimg suction stroke 4 i
compressedl d,ur:"ng combpression stroke due to wthycl fic
presswe  and  temperadure Nises .

e Now ot Hiz eng of comprescion glwoke Hae dresel, fuel

s 1m7ected fromf—uf,l_ i'njech'ozg awzzle ovad. adiern tivs
diesel comec (o contact wuth comprecced e simce bez"n?
Volatle e moture gets mixed aytl, it amd wdien He
temperotiue of musclwre prouses fp se,(f gD fiom fewnperoture

of ciesel Huo fuel, 9efs fgurtey ,

e The time betfween Hap fuel is imjected A rgmited is
colled, ig'nih'on dﬁiﬂ.y ot J‘Cf?')f}‘rvom ’DL,?Q |

o The jejfn,'hbh d.dmj or I?TJJ'{‘IB’B’)IOL? showd be as small ay |
Posible ofherutise  accomalahon of fuel i3 combushon chamber |
toker place wlueh pesalt 19 Unconfrplleg. otnbustn, cnd
cawtes detomnalion /Lmocbbr\ﬁ;, |

e To elimimate +luc problesy o cherucal ruxture of -
hexodecone also brown as cotome 4 alplha methyle
"mabﬂnalzm is wruxed. 1o decel

o Tluc lowers {ae celf igwifion tem perature  of diesel wiluch

reoms bu e diesel e i'n]ec{”-aot 't Q,‘“\C":Ly stowt bumm:nj

Je - louer dowtn 4lae  jgmition dduf/.

o Thwe  Jegemers bated om thy [;er\c.eﬂ{‘age of M-hexadecane
Ccelome) im alphamethylepthaleme cliesel  1s given grode/

r‘ah"my oty a4 cofone NDwWwber,




. (‘:eﬁme‘ peamber 1s  dlefimed as the percentuge of- o
' woidtwe of cetomne ond. alpho mw‘ﬁ””’ﬂ/’weﬂ’d?ﬁt
’E%O'mP’@ ’.]L cesel h,owirn? ce fome T)LUMbef‘55 mmmpmﬂnﬂoﬁt

in  miscwe of eetomeé otud odplat metluyImeptiales

of cetomne
ig55°/n «
o Jts Rongt e 30-60 7
o ¥ shoulds hot be bef/cmd e liarit € Haerutis & e se‘lf
'muclf) Wﬁl
"QWHO’J’) ’C\‘:‘J’Y?Pt’fodvfe gei’s [ourer AOWH) 50 ‘
. ed b Hoe compregfeot our
ge’rs '3701[120[, before qe#rm o
o Thuw Lughen Hre cefome gywmber neaws | wer untfi be
7 oloecel ond roduees He
Hae self fgw‘HO'r) Apmperature of oS g
¢ lhomee of ole tomnokiom coued oue to uu/lédﬂh“ofl
c 0mbuwstion o
__Ecu"bur‘e,{,'ol*__
Al Fuel Ratio
k2 |oe+ml e?ngma . dJMl'mrj suchon stroke

e Ag we knowd Haat
Hhe suvctiom of cur fuet (petrol) ovixdure tokes places
. Now It is VvVery much meeessary Haot Fhe wrwﬁpem:)
misdwe 15 1D correct proportion and, 1o correct amouwrt
Voder 1morder to

before emILU‘I'm? jnto  the emgi‘m, ¢y
onake ‘the engime perforemance be ther oumd ecomomiclls

. The correct proportion means the eamownk of both
' 0

He our ond fud (Petrol) 1o the  aur eer >ctwre

mwst be controlled fraek e

o T

u; «Su}abI‘j correct ammount of fuel in correct bro}oorﬁur)
. , .

of A OL device fitled at-the .Em-h"j of Imtake manifold
betrol engIme kvowin as carburetfor.



:S?W carb urgtor I°5/ o most )m}aor{umt compomnent *offu/d,
feed system  cwalucl, s fifled o e emiry of imtake manifold
to 1morder to -SUM:Ij correct amounl of fuel 1D correct
roportion  wder r-ulw‘pwt comditon .

Air Fuel Mixture ¢

° [t s rebresented. by AlF.

"1t s defimed s e gt of amount of our to the ampwd |
Of fuel 1 He  our fuel midtwre .
* s range B from 73 to22.¢1,

©

BCLSQCL on e ocmowqt OJC aur 1M t-(’\& our‘fweL m,xmor‘
amowt  of fuel im the oun' fuel mixture is devided, jnf,
turee COd'egor‘J'e.s °—
To Rich Misture
2. Stoicliometnie MU ture,
3« Leam Mtxf:um
Rich  Misture (F21-1211) 1—
o If Hiwe emgime vses Hus wuxtwe Huwn i+ will develop
Jrwdss orupimum  pouwer .
e Jlus uxdwre 15 r‘equu‘red» dur:}n_g sfqrh‘«ng ,id_l'm? 2
o,ccelerab'ong condition of the vedicle.
° Exncess omowd of black swoke 15 released .
o Fuel ecomnomy (s poor.
Stoichiomatric Mishurs (H97205—
e |t Is alio lFuouns a C‘mmfcmlbj correct mixture .
e If the engime uses i engine Haen 1t wul) develop ophm

pOWO ‘
e Comtrolled $ colorless smoke s released .

« Ouwr corbwetor 1s designed, for Hus mi>dure.
o Fuel ecomomy 1 olsp ophmbm.




T "‘—;

Leon Mixtwre (1220 -18%1)-

thies fuel Haem
lesser Swmokt .

If enqime uses 'L will develop less po
i nqIme ‘

o Emgime rums by relcaging
. Better fuel eco*normj 15 acb\ievecl.o
o Thus fuel is requred cshen ‘
hove bosically thee P unDINg conditions & -
rd,liﬂg condihon, slow sheed F‘u—vw\}njy

s ab monmal speed

e;anﬂ& r

Ow velucles

“ Shlrh'nﬂ comdition 2
condition § —
During  Hais comdition engime  req
amouwnt of fuel mixture ecded 15 1€sSe

¢ Normal ruaming condition o=

'Dur"wi Hus  cowdibion engime f‘eqtl"" es
) Y1

wuH.  aroderate amount of ]'—u,eL mirdwe 1S

° p\“m"ﬂﬂ condihHon [ high . ppeed. condifion o —
:Durifmj Hue condition rich murxdwe 15 F‘Ulwrd o
the amount of fuel woixdtwe requived. 1 ’/u?glxw |

iR (TS TN R

o [ L

® COlf‘b(_lf@'ﬁ)k‘ :5 o 8 dﬂV’.Ce Uﬁﬁd:fur' ' J. "',.

Clibml"z,(:'ng 9 Vapouj‘l"sjrn\? Hae JLLU’J,.g ‘

Tixing the fuel, witly air doform | |

a cormd‘ bro’jor’ﬁorn O_’f‘ Ou,,.fu/d' £ ’%.

muxkwe  to swt far ifferent ' '{;

Oberah'mg comndi tiom of E'mgiznc,, /

| con aruxbwre

e,czw‘na_d)u

Cownstruction 3 mph'mj

of simple carbyretor




« This process of a%miﬁm,\/‘abouf‘"smf] The fuel 4 (m;xmﬂ
the (el e with o to form rulw‘re,d, correct il
proportion of our fuel eonindwre 15 colled corburators

° Maﬂfﬂ CDW)’DOT)EB)‘}S OJL ’L'/LQ 6!‘)"{)

° F-lOCLCt CLLambep LU-lH’) ](_‘Ot_

* Fuel Nozale

e Vewnturs

e ThrotHe valve

+ Clwke value "

* Metering 1et

ple carbyrefor are o3 fol/ou}oo—

c v Hee float chuamber, o comctunt level o4 pe'hﬂ s
MoUntsmed. by float cond. meedle value

* The float clmber 15 vewntlaked o atmosphere o Hiat

betrol ts o toumed ot abamosplher/c pressare 1o fHood
c lhoomber .

o The Hood wluch s vnor'mcd.bj o Luwollow ct,limler riges aud

needle valve cloces Hie iplef part when fuel in Hae float
cloember  Prises o certoun /!EMQJ(:.

° Me [5 Q. ‘mefer‘l"ng :]e{‘ ot tHae exwt O‘JL ﬁUUJLC"\AMbem,

o The 'mnchqu] chamber wlich 1's alto Frown ot vewntur tube
contmuns ventuy, fuel mozale pd. Huvtfe valare .

« The vemtwi tube is fiffed wutly 1otake manifold, - Thus
tube bt o morrow 'obemfﬂnﬁ called. venture.

° A mozzle s provided, Just belowr the centre of the ventur

While the +ifp of mozzle ¢ slig‘/\ﬂj above Hnre, fuel, level Im
Hoe floot chomber »

s The fmifxiﬂn? chamber has Huo buﬂgrﬂ(j Volve ome 15 called
Huotfle valve commected, wuth occelerator pedal controls omly

Hie oomount of ar fwd, U ture goihﬂ 1mto T'f/\,c;engl“m
cylinoer oud, oftwr fs colled, clwlek valve wlich s



manually operated, « M
‘M 'TY)E.ILE.Pi'nﬂ ]e{- oure, d,e,sa'gwg_d, MJ‘LLQL our mixdure
e'nfer‘ifnﬂ lT)tD e,?ugi'nc chomber I's 5{'Dl'cLui0'me+m'c murdure.
« Im simple carburator there ls provision of owly to comirol
the amowtd of cur fueb arundure  but 70 provision h7\"9‘"‘]’

Hre A|F ratio of low, anediom eund ugh velicle speedo

¢ However Hus problem )5 elimumoded by ma. kg SO

amods fication 1 simple carburglore

Working =~ |
e As we know Huot The intake 'mm'n;fO’ot Is oi’\/a'ccuM bm“m
omd.  presswre outside tHhe corbuwalor 1% WSFMrIC PW”;’Z;
dwe to Hus Heere, 15 fpressuwre olrfferemce wluch casdd

abmoshheric odr to jL/ow, WOL,L,?L, Hae venturts tube -

o The venturi lnereager  Hre tfeLocH'lj of odr Ilncr
Hal vaccwm (S creafed

eapey coudd

drop im the presswe  that i por
iy Hae venbwri, le of te Hp of Mozzle.

e Simce the fuel in tie float e homber 15 of atmmospleric
roole e precswre ot b of

moz2le ouwe to Hus pressure differemce fuel S torte flouﬂyy
$rom Hoat chamber to Mo22le and. gete disharged  from

Hie moz2de i form af odooruzeod particle

e I tHee ventw carburetron, process Hake place which
broduce o homogencouw  auv fuel wixchwe ashich is fwrher
50_,’7};!:'&1, to efngl'”ne ¢ hamber fr\om pn take. mn;fold,o

. Now 1he omount of fuel ET)fo;ﬂg to ETtg"vve chomber (s

Varied. bj o}:minﬁ Oudc’o\shu] Hie Hwolle vedvee
| ed. Hae
o Lhen accelerator pedal ¢ g;&iig Harottle valve 9d§

}3afr'htlib/ cloces Hae vedvees the amount of eur fud
rrudure qe/z Q'B’Jf‘eb";l'ng I rdo eYLgc"nd cL.oumber,



;Nhﬁh accelerady,  pedal, bs bresced, Hwolte valuve get
fuly obened, and ooy

9 by Hae helb of ¢ lhoke Valre ure
Fedvee Hie amownd of oy enfem‘wg 1 the ventwe reduces
| our fuel misdbuy o become, rich vyxture.
there' ¢ o drawbact Huat it doetny £ vour
the 'A‘[F ot ok lowa, mdgwqu oundl. lfu'glq V‘ﬁbu;cle chpeed.
° ‘50 W'S fof‘obl/en; get- eh‘m}*nafg,d by make Some W)odcﬁtaf?bh
1M Sivple, Cwbupgtby\ bj 'Thahng QU rargement of‘/c(/:;' .
Clv cait- DY o g aecele nodpsn | [‘e, .
corbarams i P Splers oudsc
¢ bwolp, » ‘
lgmition Sysiem (MpPFI) s

= l"f) .’_L)" Cowburgi-br.

Nouws g d““j » MPFI  system s uu'ol,e,lj Used- im petrp|

6'513}'576, 17 blace of Carbur‘.e’mr.,
MpPFET 6351983?0

based, fuel fn]ecﬁon
5j5+€'m which s psed, to suppl
Juel  misdbure i Hhe e ol cylki
required. time.
MPFI

Ecm™ regulades the fumchom of MPFI &ufomah'cauj
withs  respect intoke amandold air presswe, HaurotHe,
b osition | cranksha ff bosition, percem tage of Qqen
7 exhaust qos.




Co'mbo'nemfs

Sensor & —

A. Inlet manifold pressure semsor =~

Hee pressure of our Hie Imtoke '3’7’10201}0'0(» to O.,dljwri-
e P\,F' rotbio ou Per Hre load om e'nzj;me,.

It Js v sed o sence

2. Cravkshaft position semser 1= l»n mulli eylinder engine
different cylinden requires fuel, midure at different i,
QCCOPd.L"n,H to FHhere f_iriﬂﬂ or‘oLQ)f, Huus cr‘aw)k_shaj—r

bositon sewnsor sewmse Hwat when wluch ey limder requing

Hre A|F ruxtuhe
3. fov&b'l'He bosf’HD"n semcor «+— It semse the Huotte

position and. accor\dimﬂ to it t}idJ]USf Hwe A |F ratio.
4, Eodawnt gat Semsor i= |t gemge the percemtage of
O‘)(ﬂ:(jeﬂ qous iy the exhaust gas , it percemtage of
oxygen Im exhiawst gout 1% more 1t imdicaafeg
tmproper combuston Huwd it decide wlat s Hae
amownt of A|F wuxhue required im the combufiy
chomber.

EcMm t—

It stonds for electronic controlled, ?odule

1+ receve He i'nforma,bbn j"ﬂom Hre differet Sewsor

cd  based oy the imformation Jtmerates sighal
o te ,M fuel pump  fucl '\'b’)]eCfDr‘s uther, to I"T)]fcz,l‘
‘w i M- amowat fo ject Hie fuel Mioctuy
1 e engime  cylimden,

The fuel tant is commected to fuel pump amol 18
Commected. wu;fL. fuel filboy wlycl, je ycur'/lzle,r- CON e toy
with a durect rojl.
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gzU. Clectrical Fuel Pomp (81 engine)

C-o'nsi—r‘cf:l'o’x) o — | i

o |t comsist of oliapluogm wdacl, couried QM armatw?
within itself by means of thesprimg.

- The diodplurag™™ osol  armotwe wit, sprimg e
onowted  over~ a. rool - abuch s tunged wa B Hae bodj
froome. atome end omd fs comtuct wutl, contact
lbreoker o omoter end s
* There s coil ““'”d*“j frown au solenolel Taside fhae
body of fucl pump .

Horkj'ng : |

° Closi'zr)g 'H/LE- fq'ﬂi‘HO'ﬂ say Hiel, eﬂwgizﬁs e solenoi
u“u'ndl’“ﬂ aund.  Hae mgneh'c flux s creaked, wdich pw
e ormatwe to whicl, e iaphragm is otfoehed o
o Thue the dio.l""{]&gm ™oves to coute Suchion foy Ha

bump chamber gl Hae fuel is drawn 1nto Hee
Cl/m'n')be—l’\a



Comstruchon
o |t consist of a com

coamshaft.
There s a rocker &

as pull rod e ' | e
’ Tl—»»ep Liapnrag™ 5 mownted ©V

one

I/Jor‘ki'ng £
e IHhen  the camshaft roto

over I+s Simce

te¢ it rolatu Hae Cam/eccen’rric

rnovnted o potaticy 1o eccenirie Thare

'+ amakes comtoct wuth roc
cDue. to Hus the rocker orm anakes wpwrard, Tnovenent

£ foreer the diaphragm fo move downuard, ogeunst the

ker arm e

Sphrimg .
« Tlus creakes potential ewmergy jv He < pring 4 at the some

Hme vacewm (0 The chamber due o Hus s0ction Valve opers
ai- Hrz ‘{’ULL f')"()m ﬂ“@f'w&(, o £ fSSUCLQ,d, I te,

chomber .
e Noww o e co?

elimimates then Hae sprimg releases its potewnhal energy
due to tus pull rocol. ovee douwraind .

« This movement of dia pluogm commpresies Tt fuel 1 fhe
c homber duwe.' to tus fie prossare of fuel rises o

e Nour 1t presswe valve opens b Hus presswe fwel

ge +e olsc l/LoJ”y ed to The carburator,

bact beturen coom 8 rocker arwm
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Bt

St Impreve -Qmﬁn'm res bowmse d,uﬁ"nﬁ s uoboler
ocecele ration ool e hwdahor).

Fuel transfer bump .u

* Fuel +r'cms]‘er bPuomp wluch 15 alto ksown qq fuel PUW’/’

* Fuel bump s ba,sscauj, most 1mportont comporent of fuel
feed. system .

* Foel bumb 75 o device whueh is used to supply the fuel
from fuel tomk to carburetor wder pressure
o [here e Huyp 'hjb\%

To AcC. Mechanical, fuel pump
2: S<U- Electrical. fuel pump .
AC  Meckanical fuel pomp

%nﬂ;m comshaft

& 2 E R i \
- A i - ‘;
ooy ! @e cecen m'c,
) IRON




;/-\i: Hee, direct rodl o presswe comtrol valve 1 .

o comtrol the pressure of Al
vail . ‘

e The direct roil 1s copmecteal to @Uffef‘ﬂ'”f fuel
imjectore of each ceylimden .

Fmirdwe i) Hhae direct

l/\]or‘lq_'mg g —

e Based owm the I'T)for“ma,f'fo.'y) received from different
Sewsore +he EEM geweratu signal First bfuﬁﬂ/om,vlg
to wihdraw Hae requred amownt of fuek frem |
fuel tank  accordivg  fo required A|F ratio.

¢ Tis fuel is mous supplied fuel filter urrere
Impurdies e filhored out oud  Hien the fuel TUntwre
(s supplied to drrect rouls

— et 1f the fuel s 1 excess

pressw”e 1 the direct rail , Hwen thhe Po C-\ o

releates 60me omowal of fuel back o Hae fuel
Hral desired precs we s mauwmtained i

fonk S0
irect rodle
. Now #he EcM also gemer‘afu signol to e ]’wel,
im]echr‘ 1o ;W]ﬁClL the fwd' mixture  fo etch
cylinder a ccording fo There 'f7\"'7?’lﬁ ordere
/\d»\ranfaﬂex o —

o 15 lmproves the emgme performance by supplyimg
P‘9“:[“-’."'Cd omowat of fuel 19 correct [:Ddﬂo/ﬁorﬁbn
ef torrect Hime to each of el cy’fnolcr‘ engfnf

°+11:; reduces e Afrel comscwuptior; and Fnereated
fuel econonj.



\]}/

e Bot as 300"

ag 'H/\,e aym ature ’Tﬂo\/*ef;l'l'{_ im{‘ernwoh'ﬁw
. . ke
b| ’Dj dlscon'nechng the breaker poim

. | 2

o d s Meﬁ@gilﬂd"aﬁ'@ ﬁ/w-w\maﬁwajﬁwbm

* Thyg Coger ., diOLblf\POLgm T move g5 an to ereate
The, Prescuye 4

o] LL.HQJ‘ VOLL\AQ

e.le.C‘h’“ll'c Su-bb|

So le'b')of

* Fuel filter is ome of the Iwﬁ:"&;\, ‘
Most i'rnbor*fam‘b commponent ,~>[: \}f §, i
of fuel feed, skjstem ofcmgodjg 4
I"D{‘Qrﬂod. combustton e?ﬁﬁim L;L"’
* l[ts main function (s fo ST ’
filter otk Hu duct ayng f
dirt porticles osd, wesh;'cth‘;?\?;{“

o
2
LS

,
A =2
N

L E-*v')f*afi'r\j) To Hye Courbusety

wouldd, creake Haue b!ocka?e, 1) Hae,

lomage of corbwy tyr or fual Inyector Ha's could. |
olecrense Hae fuel €H‘1‘G'\€'M\y ouol, auodaMaye Hre
portof carbwatpr. gl fuel, 'n7ector

Comnstruction

eIt comsist bj‘ Q I’LOUSI‘%g fetvo sy ad bodxj v Hy g

ObE'nl"n? one s for by le t of Fuel f‘ro'mfu.c[_ pumib g o then
s for djsclwufge of filtered ot fuel to carburefor| fieel

mjector .
‘At Hae Yop of

end coyo wldy'e |,
Of' SChrew »

Hie bwusf-“nj» there /< a cover Eiowm oy
IS C'cx'mlaeli with e Mu,gi?? bj T™eany



o']'[,}'e central, bOr’HOT) ;S baX;Cﬂuj o tube wlwge OHAU’ (*
Circumferemee  1s owr flter media brown as sbroumers

* This +ube s mounbed over Hre bOdj by meard Of'sbr’/'fnﬁ.
Ths Sbm"ffj’ provioes {tewmsion {'0 tube to buolol MCOW\bomhf

twaoler \/ar‘\\/imy prescare »

Hor*la"ng o
o The fuel from e fuel pomp ten enfers to Hwe fuel
 the stradmer

filter from imlet o penimg it passes from
which  corries  the frlter medio. vt itself

o M mma/wg dusf[djr‘f‘ Pw‘ﬁcleg gefs -I—rva_b'bed % M
Straumer wile t+ae bigger si2e porficle geks settle
Hie boHprm o

o m J‘(J_QL OUJ‘U 'fLLEJ. noud -{’,DLUL H/\I‘Ot,lﬁ'/\ Hoe iT)'lLerT)a,l_
tube potded ound- 9ng uscharge to Hie carh oretorf
fuel i‘aojecﬁ)rs Woauj% outlet boﬂrobenifnﬁ,

o Simce e f“’d wdien o bors ) S wder Jpressure
Hrerefore e ¢ o pressiom s primg provicles 'V‘e,qudred
temsiom o Lwlo tHae 'cofm,bozr)e,a)*f gaf@by,'m Hae

o, -af

l'\,ozu.imj,
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Fuel lnjector




Fuel |“ﬂ1€,6{'0l" |
|t ;5 Hie amost imbor‘fuﬂ‘b paf‘l' Of‘ qud fﬂ-f,olsjrdum

of diesel emﬂi'zr)eo
o |4 Mmouan ]‘umcHo‘r) le to odfomise the fwfl and. ifn]ccf'/’l'
' e, eownbushion chiamben Go thak atomise fuel parhcles
ond air maket a #romo geneo IOV 1 Hae combushon
¢ hamber.
e When tHae fuel entors to Hae fuel 1‘wje¢fow flvougl, I lime
possoge is wden presswe ord, Huws -moves ot fhe hp
of fueb imngyectors wiliere mozale 1 presente |
o Thuis pressarized fuel now starts excerfimy prescwe ad
moz2de Has makes Fle mozzle valve to h'f-‘}* u,bwardﬁ
ju.d» gets im jected o Hae. e pmb ustion cliamber.
> Thhe snovement of oz2de  velve edso rnoves W&P’Uﬂya”
whicty 1s attached aufl a spring due fo wluel, potentral
energy gete stored i it o
o At Hee fuel gefs imjected fle preccwre ot Hhe Moz2le
peduces, tle 5]0)“;7::9.7”@/@,3@ Na bo{—enh‘qj; en@,\?y g
rhoi—z,:f; :/CJM?' JLDJU'A clown Huut cut C’fff H i%yccﬁbr)




T UNIT-3,
* Transmission System ST |

Clugkeh

 Clufch s the 1otegram part of an engime At is us‘aL' to
engage  amd disemgaqe ‘Hae emgf'ne from Hravsmission system,

€] © , Whee
N b Giear Box
% ?, Propelders ‘

Clutch har two uwrhhﬂ condihon ¢ — " i s
Emgage Conditipr, ¢ Wlhen Hie clukeh 15 In engage condimior) ,
fhe pourer from e,-ngi?r)e is tramsmitfed to -reer wthieel Viao

e b ¥
'fT‘a‘T)S’n)ISSiOD SyS'mea

:Dfse'ngage, comeihon o When Hae clyleh s in dl'sefngaye
condition, the power from the engime  doesn't tramsmifled.
to the rear oode, becawse e commechon betuteen engine
and tawsmition  system  is vawished. . 0y o

Princible of ofon‘aHm)'of‘cluchLf—— |

€lutch  works on the principle of frichon,

e lWNhen fwpmember or swiface. are jo contact wifh eacly
other  due fo  frichom f"’LUj are congidered, as a smgle unif.

o Hhen ome member rotodes ofler owe is algo rofotet.

o The wnember wtuch rotutet 1s called drfvfm? Wenmber
0ther wember wduch 15 run by o[m‘w'mj snember |
Called. driven wnember. |

o The driv:'ng member is ounted, ow the flywheel of- eny?ne_
wlule  driven, member 15 wounted om Jpresswre plate,

o When fHae clutel is i emgage condifion deri'ﬂggdfivea)
member fre 1M contact awnd power I's +roaws mutted, fron,
@’Lfyl"nfﬁ to trap¢mission system.



¢ luteh Workimg o

¢y Hae U.LOF‘/L{"J)(] Of clutel, Haere e bagjc Huree Paf"fS
imvolve, v Engive fywheel, 2. Clukch Plofe , 3. Presswe Plate.

> The clutel plake is a frichion plate Htatl is hoving friction
’ "”n'mg Onthe both its sides. The clotel plate 1S ounted
over o shaft knoutn as tldch shafts

e The presswe plate is  odfached. belund *hedlvfch plate
ond: bymeans of  Spring it exerts  pressure o0 clukely

plate due fo  wddch it forces the tlufch plate o make
contact wul i emgia)e wtheed, » Thus Is eﬂga,?ww(, condifion.

e Now Hie clukeh pedal is pressed » the fork attaclied
with bearing presswe plate foree the peleate lever to
move tHae [ar\essw’\e Plﬂ-be CU-LLOLZI]: f‘f’Um f”)/u«‘-z"-“ga

* Tlus movement vawishes Hae required  foree due to whicl,
clufeh plate v Contact wyft, Hywhee  and Huu
clutch plate loeses  ifs con tact wuyta f/yculhcaﬁ lus /g
owr dtéenjayﬂd conditar

Desirable  Properfier of clutch

B

l. Torque. Trawmsomission ¢— The clutely st be capbable of
hhnsm'ﬁ'll'ng Du'glq fart]ue d&V“&Lo}oe(L I ea')gl'z)e to tHue
transmi'sc/om syctory  wiThout any shock.

2. Giradval Emgagcmmf — The enqagement betueer
dn'w'ng and,  driverny mhember Mt be 9raduag,z'e
without - any shock. .

3. Heak dissi/nidﬁon:'- I -{pfr;'ch'mr) l/pea.t“e'nen]y Is
derthopeel, twerefore there mush be Prevision of swmall
o{oenm? In frich on blate. (cleteh plate) for propen
Theat dissi /Jl.odion .



!‘11. Size. and, upugb\,b of' eloteh & —"The S12e, Of'clufcl,,_ mug%
be small so that it car be accommocdode very e:;wﬁ,.
The. cluteh st be light in  weight, so that wher,
Clotch js in ob'semgage comdifion it il stop auiv-mquuy

S. Free Pedal Mechanisen § — A good. clwlel, posses free
be_@L&L weelhwom!'sm re b

Y apblying smoaul efforts clukeh
efs disemgage amd pedal s reloged , tien clufely gete
9 749 g
g)a)gqge. auivmwﬁcaibj. |
Types  of cluicl,

Coil
and. dis

Sbr'hn? Clotche— Those cludch 1 whlucl, Hae engageme,

ebjmjememf e, produce iy, the

WP of  leljcal sbrimy are called coil |

Sprimg cluteh ., |+ . ofv‘uovfylba,
le Srogle plate clutel,

il Mt - plate clufely .

Comstruction of coil sbrivng clutcely, (simgle Plate Clutch) & —
oIt comsist of o clutel

plote, elutel, sffl,aff, bressur\g blaft,
heb, bdt wifl, helical  epif sbriajy and clubel, pedal.
e Clutch blafe |- Mounted. ory elutcl, Slmf'f‘a'a)d. breccure
. to flywheel i, The hefp of bolt
lrwwi’ng 5bfmyo
¢ Pressure plate, jc attached. with
om the clutel, shaft.

o Clutcla bedaﬂ is altoched to hub  wtt, fulerve

plete. 15 commec oy

@ luwb: Hub /s ounted. friil}:

Wor kl'"ng e— N
Clutcl uLorks om ﬁuo uﬂorh'm Cozr)d{HoT);-—
@) Disengage Conditim 1= Ljher the pedal is pressed,

fulerom, forces the s of clvtcly staft- to move. auLay from
e,ngine. flywheels Due +o Haje presswre plate -alyo ™owves



Wi cl produces potental  enery u%e,<

Hae Sprﬂ"nyq
e Thie wnovewment Vanisl, Hhe presswe foree 2 CI#CLL Ig,ﬂh‘
C,L-spmmj wantly

due. to wlicl cluteh plate lossd it conta
frichon lmimg 0D fywheel
) émngoage comdition ¢ — When the pedal i< released Hae
ctored. potential emergy i»  <oil also releares » This force
e presswe plate to force Hae clubeh plate get engage
yutheel, Tlus /s our eﬂgagememl

O_gaiqns'l— Hae, sbr:"n_?

wuty frichon !imiwj offf

CO‘OdJ‘h‘O?Do

Construchon of ultiple plate coil sprimg cluteh ¢—
Mo Ihplate clutcl comsist of ]oresisun’. plate, 5Pt'30+uiifL,
i Coil spring; multiple friction P’od*a,'cltoh,lq bedal Ifl,a.v;'ry
|
(

fulerum , hub 5 elufch shaff
o Presswre  plate i« amovnted over spiget Carrfi’o)j S}:ﬂ'wjo

e Mulbiplate. cludch howe fuo set of friction plate, ome
Sef of frietion plate is wounted on engime flywheel §
pHaier 3 om  presswe plate s
e Clukch  pedal 75 atachied. om hub with f‘l«[«cm"n’)-m
Ludo 15 rmowded 6 clfd*cl; Sl/l,aﬂ autia spline. arramgmen;
INorkimng o
o). Disermge comndifion — [ Jdlern Hie
bedal is pressed. hub mounted. om

clutelh shaft oves awey fromm
f{YWLa

TCue movemnent of breccure folate
15 aMI'qT).Sf S}in'zn? due fo whucly
botential energy o stored 1 s/m'm?,



O
Due to Hu's comtact betrucen Jriction plate  of bre

plmie ond. fHywhee g ets

©

b) Enqage Comdition

potental e»egy
wlach  The pressure

r— Hhen the p

storeol. t» spring
plate mmoves towardls the fly whed.

sswry
\/a'?ﬂ-l‘.slfl,e,d,. P,
edlal I's redeased i
is releates » Due fo

The moveent couses flae frichion plake of both pressure

plocte. o ol Hyuwheel to gel

con d—l HO'X} o

Differemce  between Single Pl

Single Plate Clutch
I. It comsist of Sivgle plate

clutch '/u:M/an f‘ff‘fC'ﬁon mederialp
present om boftv gide of clutel,

blate -

2. Torque JromnsynIssion Ca})czciﬁ,

1s low
2, Heal 3eme,raﬁom i(s lowd

4 H doesm't require. Oy
Cooh"nj medivm , 0 it Is alsg
kivown oau dry clutch
5. |t doesn't re.cltu'm s[a:'yof
rod to hold presswre. plate
6 . Cocfhicient of fricton must

be f/u‘c]k behucmjr:‘ch'on plafe

4. Simce S)Dau"n7 betueern

friction h‘mfmj of frich'on
plate. and. emyfnf.jfwl«wd/ ’$
anore wlrcly

o comtacts Thus 1s ocume'aoyay

abe clutel, 8 Multiplate dutch,
Mo lfiplode. clutch

1. 1+ consist of 7ore flftazoom
clutel, plate friction waterial 1's
COatp,PL owlyomn ome side of
clutchh plate s

2. '—T??r‘qu/& +ramnsmission CaPa/Ct'iLj /s
higla - )

| 3. Heat gemrvuh'om 1S Lu'\glm

B Cooling medium Is reguired in‘
farm of coolent liemce itis

poumn ok wet clutels e

5. 1t rquved. s prgot rod. to holdl
bresswre. plake.

8. Coefhicient of fric Hon st be

\.LD()L(‘
7, Since Shacmg between frichor

blate is very less there fore
engo,qc.men}— is gr‘adua,[.,,

enl]aqune.n+ .

leads o smne



. ngfr;'hl'ﬁﬁaf. Clutel, | \
Cemi—r’;ju?al_ clufeh comsist of hwovmesmber O0®e s | D
connected. 1O engine shaft ond. ottaen

rected 10 truw musSI0m shaft.
w bj 5.‘9"CLU" brake slwe ave

mb &” Wough' sprimge

dJ‘Ni'a’)t] snember
[ drveD spewmber Co0M
e FOLU" ber <hoe O
Co*zf)’lf)e,cﬁ’,d 4o driving ¢

e [Friction h'mimg oe bmse?mL 07%)

Lreak shoe outer periphery and driven
anember ioternal,  periphery s | ;
'l,\lof‘ff—l"nq: S ‘ | -
Eﬂﬂaﬂemn}- ¢ — LJhen the t:ogizoe shaff :
reachet Fo certa RsP.1M Cezr)#*t'fu.gai-
fvr‘cﬁ strart aeh‘m? wthicly pulls Tiae
breok: slwg radially onwardt o Due
1 tus tHie s lwoae fricﬁow) ’imr‘mj
meshes uufle e friction Jioing of
driven soember and mowt flie driven smempen start
rotatrmg ‘
L len Shoge wnovel owtwarol it 1e ag ot tHe sprr'zog
Jue fo wuck potential eergy stored. i spring.
Dis e_znﬂcu]me?‘)f‘ s — When emgl'zne R Py, dirops cernfn'ft al
foree vawish - @Pring releate (ts Pb. amd slie r\eﬁlz
to ite origimal position s | ?
Friction Ir'fzr)fmq of driven sewber o slhipe locsey 11
contocte ‘



F\d:\fam’rm?u of Ceotrifugal clWch =

() Sumple 17 comstructon » oy L B
() Less oo, of parts, 8ol less 77 UNTeNONCL, I'S'fUin(di*
@ Cheab and eay affordbl.

W) Aubmatic 1n operation amd hence no operading
mechanism [ yged | | |

DiSOLd/Vaa’)'f‘agex 5= |
. Sll'bbmg takys place ,
2. Power loss.. |
3. Over heating,

L, Lowt Ca{gacﬁfy.

Grear Box

| \ +
Grear bot i3 basi'caﬂy o box I’Laui'o’)ﬂ ?gﬂ' of com bmation of

Gear  arramgement kivown  as qear train, |
b Baced behueen clufch and propelle shafh,
o [ts purpose s to vary the forgue tramsmilted from clutehy

1o propeller shaft by varying the rpm @ required.
There are. bagically fowr +7bes of gear box,
l. Sliding Mesh gear box

2. Constunt mesh gea box
b, Symcuomesh qcaﬁ‘boot
L, E})r'cylic ?ear box .



_Slidimg_Mesh brear box,
Blfdmcjmesh qear box. uLorks X
on the pm'nci}pla Hiat u,thcn =)
Hae driving geam‘s
bramsfored.  to dnived gear =

and by varying the r/owt.:] =
torque is vauried o ‘

Construction e | |
oy cbis qear A is TP0unfed LBliding Mesh Gucar Box ~

om tie emgine shaft wuch
s in amesh with gear B of the c ounter s hafte

Gear F and D is mounteol om Tie Hawsmission shaft

while gear €, €, 01 is anounted o» Countershaft wilale
on idler gearis im  wresh with the geor Gi.

Nor‘l:—l"b‘vg ‘T |
‘j’o"' ]Lfm;f qear eondifion s — Co*zrmecﬁ'oz:’) between Grear

A'B‘C’D ;S done s1ce e wurdber Of teett, I'S'Bnoi’e,

fHan gear C therefore KPM - of gear D ov transmission
shafF is low ond torque s higl.
e:f-or‘ Secomnd, gﬁar éom'dé{rbr):—“ COT)WEC.‘,‘I’OD be:huf*en

qear AB-E-F is dome, 5 ce o of ﬂwez‘ on gear Fis
less fham qear € therefore RPM of gear £ o
fronsoussion  Shwdft 1's by
’ o) f I'sS ”u.?'/) ‘omd “h\mzuc_ WDSM{#’Q({
15 low aa compared to previows comditon .
. for "Ugl« Sheed. condition t— TS Is our /41'914 s peedd
Fomohhon koo wn o top gear. I flus e emgizne shaft
is directly coupled with Framsmission system shaff and

Huu engme Lugh RPM s tramsmitfed to tramemissior,
S!’\,Qj'_’— dllreﬁﬁ)/o



y “ L CQ'DTOECHOD bth@en A BG—IH
Jfon  reverse gear comdlhow). . ABGrh
| jv dome by The help of idler gtas by ﬁ"ﬁ luelp of JoLLe‘;ln
Igw e reverse e directon of rotution of fransmissioy,
5y5'ham shaft. ! , g
Gb')cg l?ﬂ HAjs CJ {3
wuthh e awrs- on C'5 by shdw)j |
W+ i kFrown oA ‘shdj‘-ng mesh gear box

ear box M-ge.aps on T-5 is wnes hed
M T’S Y, Wéﬂ

R - - Do (D)
m

Constryction ¢ — Cin ) ) Z’- :.-L/_;};d h
slm s dybe of qear [N Bt ] | b
ol qars of ST TR
transmmission shaft is | | , " F:,
. P = CoUNTEK SOHAFT =2l ﬁ —
I constant wmesh _U E [:J £

: g TS
wath S el of counter Contamt Mesh Grear Box
Shafts

e The gear ov counter s fHxed wlile Hae gear om

Yransmission shaft 1s frec.

o The @Lm} clutches are mounted. on tHramsmyssion
Slaa!‘f’ wytly tie l/l/d#’ ‘O]" shline a,rr‘angemem.f.o

. The dog clulchy ) 1ies betueen Grear A and ),
wibale Dy ies betueen ™M, ond Ma .

+ Dog clutch emgoges fiae geour of tramsmission shaft
wach 15 free to fixed comdifion . Simece D and D,
ore SePE'"‘.thQ :fffom Ml; M,_QgMB mounted o
+ramsmission  shaft due fo winecly gear M,,M,, My remar
free om T.S.
Workimg s —
first qear posifior The D, wmoves foutards M, due
+o wlyuch M} 90+ engage w'tHh :D_l. Nowe Hae r‘b'n, 07(
D, egualt to rpm of My, amol So Dy havimg spline




CO'B’)'}’UC’}‘ U-Lf\-i_"\ +r’0«‘n§mi'551'o;r) Slfbaﬂ“ 3% ')LO rohl'hbr) Oj‘ G
DlaTS olro rotate. wuth the same r'[;m of D, '

| ¢ m0ore, T o, of-

o gwm M- |
eay” ™M, 1S less anoel

Giwrce 0. OF teeth
et onged” D, so rpm™ oM 9

torque will be lughis
D, woves towords M, and get
whick Tpm of D equal
ic iv splme contact on

Laft, T abio rotutes aith same 2PM of

hnnSmissfon |
/¢ Jlesc Huamn 70 o teeft

M, » No, of teeflh o» M, '
p A geas €, le pee. 0P 1Em Tore and —orgue 1

lecs o
o Twird gear o~ Thus s owr high speed geas conditfor
D; moves towards geor A and get interfocked wuft

(FeDue +o whuch D, v otates wuth lugh rpeoof
e :@Eyi'ﬂﬁ and wakes e Hramsyiscion shaft bo {f‘ofw‘e
wutt Hais I/u'ﬁvlq rpen., .1 -

e Reverse Grear s— D, ™oves tocward, 4 .
with it =l This gear = is is idler AZBWQ:MO-(}:?’:"//OC!’M
te direction of Ms. Due +o LUJ/u'cz ;'DJ_. alzo ma::;;xe
Jim reverse direeton ool motke Hee tramcn)e ;
to rofwha ‘W’) reverse. d&‘f‘ccﬁon v /SS 101 Shaj-f



Propeller Shaft ‘amd Uwiversal Joint
e - a

14 commects betweem ouwtput 8 hafl of \gear box and bevel,
qeor shaft of diffeent of other emd. s 2] L
Simce e power of emngine Is ‘f‘f’amsmin:L 44’0”0”{714 Hus.
Shaft to rear axle lwence it bnown as drive shaft, !

Fonction of propeller Shaft —

e |t tronsmit wotion ]Lrom geﬂw“ BOL 1o di‘ﬁe‘rieln hdl .
e |+ 'h"O_YﬂSj’U‘ motion of o an?le whueh 1's \)af}‘/f'v)g f»@cluévﬁj.
o |t OVCLJU‘S{‘ change ) /w)gﬁo betueeny 9ear box A differential.

Comsiruction (— | | |

o |t is wade up of steel Fube [.e. Mild steel.

e It e a bollowr shaft contoining o Ty peS of joimL.
a . Uwniversal Joi?r)f :

A b 6“&@’)3 Joia‘){'
* Diometer vsuwally rang™g from S50 ®m Jrom 1:5 = 725 mom.
it ond wull have

Tobulowr sectron  wakes it g bdor 172 u}u;c;
h?f"gl/\ {—orclu.e, Hramnsmmission Caba‘iﬁi than solid. shaft

- Fonchon of omversal JDWJF )
When Hie velicle s to trovel on uvneven road. the dij](ewnce

i) level befween gear box. amd, djﬁvve'o’)h'aj chamget frequentty,
’Du,e, bo Hus Hwe M Aroodion betuten axts of shaft of gear
bot ond axis of propeller shaft and- differential slaf
Jorieh fm:ltJLmﬂ)/, So 1o Jc‘r‘unsfom The t@rqu,e,/]oowcf befmm)
qeor box cmn;i di]‘femh'uf 1S POSSibI& Houﬁl,\ pro pller shaft
o \/cu’yiﬂq Melinodion
— Funchon of 5IicUn9 joint
Due. 1o voriodion i 1melimakion Hre dislamce -between gear
box omnd- differeartial vories Huws proptlios shaff tres o
a,d—(]UlJF the le'ﬂq“« whueh g POcSil)lxj by .5Hdt'mj Join‘c.



REESES L

])?ﬂerent"o-l

Differential s @ compen
the Pm}:e.ller 5(4aj+ wrth axtle -

l. To 4ramsmit the poules from '

bropeler shaft in tuo utual perpendrcular direction.

2 . When to twum the wleed require  More RPM the MmN
wheel as the outtr wtheel hat to  frovel zmore circumference
distance 3o d,i‘ffereﬂﬁol, roansfer more rpv to ouwter

whed the ymmer whe el .

Construction
« |+ comnsist of bevel gear anted 0%

brepeller shaft, the bevel geer 15 I
anesh uuth r‘i-ng géam '

i N
ont howving get of Qe wrhich commects

I+ het huo basic j‘cmd‘fone
e,'ngi'ne o rear axle tw’owyh

dea o

. Ri“ﬂﬂ gear hat a cage 09 which ‘e 2‘1‘?

planefory are mounted which are 1M

mesh wdth Su» gear Of reow axdles

. Ri'zna gear I's mounteel oOver cue reer
axle Huough bearing.
Nor‘b’m}

It hat +wo workimg cages
~Wheyy o twm the velucal straigh on road.,

y fhis case of differemtial hesw tefransfer same rpw

to both  riqldt and. left side  wdieele

= When propdler shatf rotetet ring ger rotoctes uthuch
Caurds  the €age to rotate abouwt ring gear axts

- Due tv tis tie e O,rr‘qyugememf of }D'«:mc{'uryl
5un gear rotates ag a unit about the axis of rin

gear and mot  spin about 0m axis - That due fo reotabior

of sun gear axle rotmtet wufth same rpmwm wdiuch Is
&53‘3_7— | »




-—

wal to rpm  of ri'ng» gear «
eqNLuzn veldele wmakar humn Hie Pesistance ofjweirui
on  Iomer whed onde 1meredtd oy cowpared. fD‘ o#v
ulreel axe - Due to Hus planetory gear starts sp1oning
obout s axis, ouwe to ttus tamgential force: IHereates
o) sSUN Smr“ Oj‘ Ou-éef‘ ud‘l,{’,{l» ardle (1'700(, ‘d,ec.rgda,gal (!)|y)
sum  gear of i er wWheel e« The coquuer the outer

aheel axle to rotote ok m™ore rPm then immer
L . )

orle e

Kear - AE’G

|
|

ln  behwen rear wheel ond aiffgrgmi‘iaf the axle on
which  rear wheel is wounted /s khnown at rear axle.
s clecwr fro'm construchon of Hae d.[ﬁef'eb’)'b'af tiat
Hie rear oaxle dn ot single piece axle « It is two holt
axle wheel B0 the outer side of fuo  half axle wtheel

s mounted amnd O0m Ivmer side sumn qear 15 wounted.» |

Since power from engime is' dransmithed  conbinyos Iy for
reoar asce due to wdach \"pf rototes
Honce it is colled live axle .
load- omn Rear Asle

. L\lu‘ﬂb\:t of reliele

2. Kﬁéfsﬁﬂg torque

3-’Dr'|\/|"nj Huryst

L. 5ide ‘H'wusf
Semi-Flooting Rear Axle i—

-1t 75 the amost commonly osed. rear axle as it is cheap

and easily eowailable.
= s be_a.r‘iz‘nﬂ I's mounted, mnside. cating « le belween

axle amnd ecasing,

CO’B’)H;') U o‘t‘} S’j ,]@’,




\ -“‘.\".

Haoamsmit ]7"0") arle
y —2 KNhed L = Whee) =,

CCL%iz’)g — bew'ing — Shaf
~The driving Harvet and. 819 Hurust are absorbed by bwm',re
— Axle have to  bear the r‘eﬁisﬁﬂg 'ﬁO"'cIu& ‘

heee - QUOJ‘{'&Y‘ F'oqi]"a)g EW A,dt
transmit very cmall loaol due to weght of

- |=n Hus u.Lﬂ'skt of vehicle

— Whee! Leb may

veluele to  asde .

— Driving and. side Heust abserb by bearrng.

- Axle haty te bear re.sf.s{'ing torque.

-l tHus tybe e becurl'“ng 15 mounted outside
Je  behuten Hhee hub and asle ﬁa,zimjy. '

~The load. due +o LLLCJ‘g”\i_ of velycle 1's ﬁansmiﬂ-ed, “f‘iwrou,jb\
oxle Cmfﬂg - bea,m'm? — Wheel b - wiheed - to roaol « |

acle ccu; r'v)y

Full Hoatimng Rear Axle

“ln Hus tybe of rear adde bearing is mounted  behueen whecl

lhub end axe casing.,

- Load of weight wf st velicle  is Hransymi ey frovm
oxle casing - bearing (Taperd)- wheel b - wheel -
Food « No load due to weight of velucle of velucle s
}—fqnsfermd to onde -

= It hay to b <h ‘

Lo e:r ooly  resistmg torgue , side Huyof and
iving rust  oue  absorbed, by bean'ny,



lgnﬁ:l’o’n 3515{6"“ N

p\uto-mobiIL Electrical Sy'stem ) "
’Ie. (n e utonlq’-n?. of-

~Electrical .SYls’azm bla% very vitel To
Ckn‘j O.lL{'UmObHQ \/(."\,(.Clt’,.

~Electrical 5xjsf‘r'm used. o operate i l.t]*m'{'/O'r) sy stem

15 ‘o start tae e'ngi'nee

supply electriec cwrrent to

urhose  main funetion

- Electrical  systemm /5 vsed. to
itficulk Iiﬂw-enr'ng ciraute
lg'n'tﬁo-n System !

Furpose ¢ — Ig'niﬁon sys tem is used o "31)"%? tlre fuel midure
ot Hw end o compression *

-—)H‘ 15 vsed. i be‘h"‘ol e,'ngi-né._’;) f')r“od-UCE Sﬁﬂfkj*sba-rk H‘f?
Y‘GClUjm& a volﬁ\\?a of 30,000 to 40;000 volts, but the
bu_'H“ef_L/ or 'ﬁ)ag'ne%o can Suhbb, max up to 12 volt.

= o multieylmder emgime  Hae electric curremt 1s to be
distributed o d_ifferfr)f spourk }:Iuﬁ of oifferent c,yh"r)d.eﬁ.
M ‘t‘o fﬂcrcma {'(/111 Vo,ﬁlge q*noL obs#:bu}e '}'ge' C.LUTC’){‘

we require o systewn codled. Igwifion systems
Baﬂief‘j Iarnih'o"ﬂ System

Constructiomn
[t consist of two circuit

Q). Pr';'rnqrj Circw § —

ln Haus ¢ircwt baltery 15 com dycted to t'gniﬁ'on sultel,
bollast recistor (wluech protect Hae tori’marj cirout frem

excessive cwrent).
Ballast resistor is connected b prismary eoil wunding
wuuehh  lowe 200-300 twrm amnd hr‘f'w)ary uu';ndj'ny IS rounde

‘H*\rou,gla Co'nnec{*cd breaker.
A capacitor is connected it primary crcut im povalld




. (O
o ciraut in Hus the s¢ condg
-30000) twns IS connc'd{i

b). 6€'60ﬂdnry cirett o —

e b i known o hugh voltog
coil windimg howind, (20000
dustributer . ame
* /\ sofH iron core (s
Sec,ondofj windsing coile

Pl“‘t& i between bri"majy ond

HOPLJ'nj___
o When e 19
Lvaw g (200- 300) twWms «

. Huough contact breakere e
it preak the circutt a”OLG\GlL
eeitor Due to whuch it

niton suutch 15 0% to flot "W”Ouijl’b Prima{;
w‘mdmﬂ Nows HUS cwrent ﬁow
to gro(,wt

e |Nhen He CAM rototes

rwrpent sfarts Houdng -t cap

864‘ j‘Lk,UJj Cl/l/avrﬁé,d,b |
o Now Te voltoge in capacitor reaches 1O preak. down
yoltuge DUl to pylueh  copa citor starts \Sup,bijiﬂ\?

cwrent to bottery ¢

e This reverse CWreD
may damage Hie primar
bri-mcuy cn'rccu.'{‘ bellas recistor £s aseol «

o This Freverse cirvent chonge Hie Hux on :Secqzr)a‘_my

o1 Hals cluange i Hox o el i‘wo&fcelob

L js laawimg lﬂf]'f\ voltage wdue b
y ciredt 50 to P,\O{Td_

winding opbos

Q‘mf pver !‘i’SGIJL )

of turns oM Se condarﬂ utindl'ng js (20000~

o Simce TIO
>0000) twns,
Veltage 41 5S¢ COT’C‘LW‘V Cw'ﬂdl"nq set up to 30,000 :[—D
N, - ¢ ’ f

L'OIOOO volt -

* Tlys luglk vol ' j ‘
9 0 Jf!x?e. carremt 18 sa};bhed, to dlﬁf"' t
blag of dis tributer. e



K Magneto | qnition System | Rotuting

= &
Coné‘h‘UC'hOﬂ Amnd Horl’-c"n_q . @O@ |
» The battery shoum m babbzrj i?m%'bn &)

&js‘rem is replaced by a rotuling magnet

o.ssemblj Kuown qs "Magmeb:

Pr‘fmanj T = F -
While “the Pemainimg arramgement 1's same Winding f c‘md""”“”j&-:

s Haat is used jon baﬂtry i?zr)iHonls\i.shm., | = W
"D 7 "'Of,‘aﬁmg of ™M agmneto bola_n‘{y changea the flux on /privmzrj

aunding o Prim ' ) - . | '
an EHE "H’WDL:Z, ;‘:L::’g‘:’f] appose  Hwe ch.a?aﬂe, I flux ‘_an%m#wf
*Due to Hus "gMF cuwrrent starts flow Huough prnery winding

to qround « Due to Hhis cwrrent primary winding karod{)r.'t!

maﬂme.h'c fn‘el.d, lised ‘l"'U se,coﬂdnlj r_bu"mdjg)g H/wow_glq fromn Core.

° Jdhes CAM rotates covhact breoker breoks f—bu: cireuit

and cwrrent Houun +o co-r)d.ansgr\;. -

e PDue e wluch o breakdown ‘\Iblhxge reach 17 condenser
Whielh reverse the direction of cwrremte

* Tlis reverse cdrre,nt cimﬂqa Hle Hux on secomd,o.rj
uliﬂdiﬂﬂe Becondary uu'ndjnq alto opposes H"-‘S‘-"lﬂ'nge, i
fux and. indvce an emf over itself.

*Simce. mo OF fwns om secomdary wineling s TNoNe |
<l woltoge ’:»r‘ootumd D) 5€co~ndﬂ.r\j wdnding Is very bhugh- -
wp to 40,000 volt. | | ‘

° Secondary wdm dimg  suppliet s hugh vo Itewge ewrrent to

different sbhark plug of dfferent cylinder Hurough olsirbutor

oy 1. :D.‘éfn‘bmn Pri
. l -

E(ﬂC'fTOT)iC | 'J)IHO'J’) ‘535{7«'") (]S I‘J o Windi

' 'g |14 n' ’ & r":)ctof)dn’:‘j
Construetion & :k * N imnding
oIt is similar in construchion o spert bm?‘(’icl"—':g‘P | | ‘éq:,i
battery  janibon systesn but the Y N e (T

3 9 'j ont Bd-&u‘j

condemsgr and contnet breaker N e |
15 r‘eblaad, b‘j ele etromic controlled . .
module (ECM) and an armatwe Wity prckup coil s



* ECM and armature wifts pick up coil is basically vsed tody
and. break up the primary circwt 50 Hiat 'n?ag(mbc flux O
secondary coil can be varicol 1» order o imdvce. Hae, 6MF=5,)4,.'
Secomdarj coil Niﬂdinffo |

*HNheny  the fgnil‘fon suutehh 15 o CLU‘IF‘ET).g—fom battery starts
Zf"ouu'nq ﬁ\"OtLﬂh ECM ™M brimary ar‘cc‘u . - .
* Due. to Howe  of current Harouij\ br:mafwl uunoung
magnetic  field limet” en se.condary wtncing o

*lheny Hre teets of armahure coil comer 1m frent of pick
eb coil @ voltnge signal is transfer to £¢M due to wluch, ECM

breaks Hae primary circut. HWhen teeH, qodt auay from pick up
ogoun ECM commect }orimary circute

¢ Due to Hus cwrent  becomes intermitfent and ™agne He flux
on secondar

y coil get varied amnd emf s 1nduced wduch rs
distributed to spark  plug ﬁ’troctyla distr budor,

Sfa,r'h'ncj Motor

Al the desirable sohon is provided, by o device called Starting
MO*‘OP:

Fu rpbose {—

All He internal  com bustion engine are mot self starhmg as
because s0me on i

; . mohom in e, emogine are Yeguwred befory
Ign:fm'r) suclh ay g N 1 P

a) Mohon m  fiston dw‘ing tuchon and compression
b) Moten

of Openin of valve 1o Mamtai tel nuppl
¢) Motion ! il N’j

'N CAM of contrack breater.
Princple | —

When baﬂtry Supplics current

fo seriet utindfnj of bole i1t
becemes am

‘ electromagniet and prodvcet magnehic f"dd
which is experienced by condvctor coil by right Land rule

. I Ll o e

Shaft over wluch  conductor coil 1S amounted start rotahmg



23l

- Construchon :—

eIt s Very simple iy construction e It thas huo batic arrmgemmf
one. is Golemold and oHier 1s o 'movmg coil armodtwie.

*Both  armadwrye and. solevwotol are 1M connecton wuth bod:h’Jj
o Armatwe. shaft is conmeched with olrive head shaftr Drive head

shaft carre a pinion qeas The solewoid. Is atfached wu'tt,
elrive.  head Slwtf—i- H«rou.?l,\ lever and.  hub With bea.m-ng

2 J rwt P, ; efiiA
Arma- @ = rion
p/"l P\f% oTwte \ - / |

AWIE 2l S e e L—---—-—d-' -’ 1’ Comuﬁfﬂ -
W‘g [ Cle-ur) .

Working-
e Ldlhen the cuwuteh 15 om Hwe bwu—gpy supplies Hhe curent to

solenoid.  due o whicl, the solemoid moves torward. and fored

Hae drive head shaft te alie move forward, Hus fored Hae
bl'r)lO'ﬂ qea)" t‘o gqf‘ 177 mecl/\ U-UH/) ‘]L"\/LL"[‘LC(L (I(,Clro

A’c Hie SOQME Hne bod:l'er\j supplies cwrent 1o mm’gbj
Fnotor brmufvle armnature  shaft votutet  wihich rotades dnive
head claft ond pimien gear

¢‘. Plnl‘o,r) geaf |‘<‘ |1'n mCSLL LUJH’\ ﬁyu.u’l/((.l. 3&(1.,(' HM,Us ,f' 0‘.1‘50
tate and Hywhed of cranck stwaft start r‘o’ra‘h‘ng I
Haés way all Hit clesirable wnofion s achievecle

Bendix Drive Storhmg Motor

Drive Head
_ Collov™
.r Pinion k& =
rew!

,///\ W

'OP ™™g "Falamwe Weigld Eamechd. o Hyamet ,




Construchion 2-
*Beadix drive is ax ex)gagemen‘} amechanism weel 13 S’Lm’mﬁ;gfo
ey pepdiz dnve Hae head shaff hat e gxternal ”}r\cad%c;fm-“
o it while Hae pinion gear sounted om I'F vt mternal
Huwead cot onite ¥ I

o FPinion ge’mf"moun‘}ed over drive Waad
bo!t arr*amje,mm%

o A balance wwighd attached wuth HAe

aktohed  wufl drive Liead. wuth spring-

o Collour 15 attclhed ot enod Q-f— drive, shafte

Norkﬁoﬂ e
| lhen Hhe sawitch 1s 0D bocttery

ormoke coil due to uduch  ghof
drive  Lwead  shatfte Smee biion gear is 1 nut and bolt

arrange ment with drive Liead shaft.

rd. CLLOYLF] Hne. bc;d)am»ﬁ. ubﬁl‘ghf e Hloluvey\w Hv‘s
Hae peotential enery
P

shaft qut ke wmutig

b rofon gtaiﬂ and, 1

supplies e carrent 1o
+ rototes whuch rofofe. He

* |} aoves forwe

o ¢
rrovenent 1S oug U Hie Spring Luexnce

Is storeol ke
ovement of Pimiom qear when iF reaclwes o collan
iFget 1 mesh with fy wheel geor sme pimion geani'sin

rotabional swofion. Hence Hy wheed gaaka&o” rofates 'omd
n 1S mng-ormed Fo ot s luotHe .

eDue to

roho

BATTERY

It 15 wmnost importa'n’r and essentral

electrical s‘yS'hzmo | this, olectrical  €»
in  chemical e 7ergy and. Hus chemical evergy COD be{conveffu{

imto glectricol energy .
Baﬂ'ery workt on Tuw wwkirﬁ condifion ;
I, ':Disch,arging 3 2. leu:u*gfny'

compoment lof OW

erqy con be stored



. Dis chcwgfng . J)ur'm_q oln'schargi'ng chemical enorqy stored ‘io“ écmverfw

1mto  elechical emergg.lm Hals fudl chw?ei baj:l-prj wluely g
stored chemical emergy when commecteo| a'?ny\ electrical ooy ( bulb)
it start h’gk‘t‘em‘mg up by su{)bl}u‘m? electric ewrent o ife

2. Clmargi'ngz ln Hus elechrrical emerqy s shpplied to Hae bq‘ﬁwly
which  qels converted  imtp chemical energy ancl var‘e,cfi I ife
In Hus Hhe fully discLLaryuL buttery twhen commected to c::m}/
electrica 6%})’){ \H’l& elee brical energy supblied to b“ﬂ'"j 9971"'
conwverted imtp  chemical emergy « o

" Iy awdomobile velucle most commonly ' wged. battery is lead -
ACld. Baﬂt’y e

LE‘\D ”lé\crd, BaTTeey

It hat hue plate dipped i diluted sulplaric acid: One plate /s
Whard wnade up of leod 'beroau'cle ( Pbo,) llcmd. other plate Is
shonge leod (Pb). ‘

:Du'.sc.ln.argimq | l
A\ fer cl/bafgi"a)g Hy50, , cootaun some LHY awd 508 joms wdile
Plho, plate becomes bosf#vd,y charged amnd. P b_'flh‘."become
neqakively clmw’f[td e |
The hydrogen ions Meovet  fowarols Pho, and gains electric
from it and. become l"’f‘/d‘m?en 9”-4‘—":\4’— l’hjob"ogen gat aftack

from ibceen PbO. to form Pbo and H,o0.
Pho, + H, — Pbo+ Hpo

'TE\,I"; Pbo r‘aac'f‘ UJJ‘“’) '_,Q_,SO" 'fU for'm be)O\’ aﬂdr (&La.t(’f‘. +ro
:' Phso, deposite over plate and  water maky weak elec lyh».

Pbo + H,80y —> PbSoy 1t H,0



Soql‘ loms mover towards lead plate  wihere fbw«y\g'wc ‘qum
extro. olectroms and  becomes  radi@l ( 50,) wlueh reack wuﬂ,‘
Pb t foew PbSOl,,dwm"m] oLile'Lcwging a lc,,yef of PbSo, - |

deposited. to bothy plate and electrelyte  become weaks
_Omrqfng | . b i
Nl«:n Huwe bo;t%trj -aefsfuﬂ:j dJ‘SCLLCU“QQJiJ tHae load 1s |
replaced. by a. Dc source « Ome become Catlode - |
The. H' Jong mnover -catlode and becommes hy drogen yat
ond  react wuth Pbgo,_, of cattwde. to form Pb uuth Hy S0y,
| K

- PbsoytH, —> Pb+ H,$0,. | |
The 504> Y0oves fowardt amde and grves FHurce \eadm\j—mc
electrons and becomes radical (soy) ulslfu'cla reacks witt,
Pbsoy own presemce of hydrogen.

To torm Jead peroxide amnd. HSo, | : Y
PbSOq t 60;, 4'2-}”)_ — PbOQ__ ‘f‘lHLSOL‘Q |1 “-‘ 1 ) ) \‘

. R I y . | TR I\
'Duj‘rng Ch,cu"?t’ng So uﬁO?ﬂ become Sh’o:ﬂg,l@ Cbb@mft:a,[, 1
- example  imcreates | TR Ly

Nfru’mg Cireuit | T |

Wiring cireait s ome of Hae most mportant sj.sfe_m wled i
cudomobile velucle beceuse throwgh  thete cirewt o
Electricily 15 supplied from bcd:hery Jor variows | purpose .

|« Starhmg omd Shbb""ﬂj the mofor to run e e%’)g‘ine or
stop emngme - |

2. For producton of spark in spark plug. | |

3. To charqe tae obigchw,gcd battery |

4, It ts a system Huough  wdu'ch variow 1‘e,lec+m'cui
abpliance are conneacted. .

\




; 51"11"".779 Meter Cipcwt ©- 5'1’&:‘1‘:"”9- motor - circutf ’Cdmw;.c:'f"f‘i%
Bhfh"ng motor bm&yy Hwoug . wire g0 tHhat current Feguired
to imitiaty tae sl‘arh"ng motor camn be. reaclied .

Gienerator Circwit f— A Dc Souwrce qezr)erqiur 14 comnecﬁi to
baﬂery “’W‘Otujh Hae circwt, wthen baﬂuy starts d!'sclw-’fg"\!ﬂg it
'{]?j’S (wauﬂ?ed.‘ A D¢ ‘source 3e'nen1£‘nr‘ fg commeched f(‘baﬂ(ry
Hireughy  wire Hae comneetion i< ca,u,e,gL genaqﬁar cireuits
lgwnition Circwit ¢ = Tus circauit s wied, +o connect e tqnition
coil hut, battery Through  Hu's circurt b atfery supblies cument

to igmition coil  where its veltoge 15 i%cqued anel its
further suppliesl to olistributon arm of shart pluge

Ll'gl«i‘e?r)i"nﬂ Lircwt o= Througl Hiete cirewt h‘?b.,ﬁ‘m? system /s
covmected  to boltety «So. Hab He  cortent from battery is
supplied, to different Ifghfw)i'n? 50WCe o |

Yo

ST [ - ‘ .
:\A’ ?“H‘!’b, "-':-;..h-r ":\!.l“ “’“] M:-ér ‘ ' 8 !Aj‘_v;r) ' U)g SY Sﬁm
\ 7 /v,r Fon 4 |
}

20 / 2 Y H )
<‘<i\‘~ 3 ' \qoition Coil
b T ition Co
gy 1 ig®
stribdlor e
I e ol




"Liﬂwomiﬂg Source. amd. circwt B

H&adll'gbut c— 1+ s r‘equired, to illuminate H/u:‘ patli to permit
Safe night drivings They give lhigh imtensity {light beam wlicl,
Is sufcient for vision of driver,

D ivechon Sa'gna,l. Inclicator Light £ These are vounted on
cide of velucle« Thete lights aurt wed to imdicate the
direction i1 which Hie velucle hat to fwrn: |

Parh'eng Light ¢ —In addition fo liead h‘ng, Low i’o‘)ﬁmgh‘y
parking Il'gb\f are  provioled, in front bosition of \f&bdcle,;‘n,uj
are Jut beloww Hre head I:'y&i-. | \

Tail L:\(]l/\i‘ « — It s the low l"z’)‘f‘e,q);;'{;y f:'gbd- -mounted, on
rear porhon of velucle wduch 9:\/&5 t_gigna,l, to velucle clomiy?
frem  reasr side, « |

Stop h‘glu': f— I+ Is wounted om rear side of \f‘e-l/u'clelw/wr,
driver applies broke tus light illvmmate amnd. ivolicete
Hwe vehicle belund 1t that the veldcle fromt 4 - 1's
about tv stop. It Is alio called bratke I ghte

I nterior h'gb\t t— It fs wmounted Mt imterior of

\ elucles [+ provides wvision to }Dcwe,ngcr roside e velycle,
Steering System)

The main function of -sfeerf'ng sysfun ’s to comvert Hae

retoutery wmotion of Hie steering utheel imto the angular
novement of fromt -wheel o The gr‘een'ng system mmust alio
™Malntoune the 5’h"nj9[d aheod. mnotion of wtlule 't
encounter amy Pot Lwlet amd bumbs .

The maim funchion of steering system +—

le To +wn the Veluele at will of drive.

2. To cowtrol Hae direchon of auwto mobile velucle o



"3. Torcoma 2 e rotary m.bh'oa-) .of'sﬁgtrfnj Lui/wbl. '7’375‘0 | :
avguan displacement of front wilieel o | |
bhe To amimimize Hee e ffort -r'mzuiﬂu;( to twn the Sfeﬂrl‘nguﬂhqj;
wihule malq'ng a hwn.
Component of St?e,rimg -Sygstem |

S+ee,r‘i~n9 Wheel &~ $teering whetl rotates to turn Hae whedd left
and. right . |+ to tumn Hiue atheel 1 left direchom shzm'hﬁ
wheel rototes 1 ombiclockudse direchom and if to tum Hae
Wheel  ivright direction Steerimg utheed rotede. i clockbwise

olirechion -
8+Q€Y““ﬂ(] Calumm o= It 1s a loblow circadar shaft lwhich
Fransfer Hiwe moton from sf—eeri'r)yi twheel  to sh*.e.r-mg gear

box . K
6{'@31’1"3’)9‘ Giear Box, & — It s a Sbeﬂ&) f‘ea[,ucﬁoh 9mr box'ag it

redvees tHhae rpm  of ouwtput shaft of gear box due +o
webu ch ’cwcie. torgque (s }Drvokuced at ouf}yut shatt }oj-gcan
bex wluch s trangferred. to «theel -
Steering  Limtoget + = It is a linkage mechanicm system
between tie oubtput shaff 0fi gean box to Hie axle of fle
wleeel  F L follewdin g ports i~ . |
a). Pitman Arm - I+ is alsw Flioum qu dfnb-'wr‘m\ it
commecfs and: transfer the wmokpn from OLU‘bui‘swa-f‘of
qear box Lo Com’)ech‘n7 limk. e T
l?)- tolder arm H ‘]'P f‘;s"gemm.uy arrangeel oppocite +o
pitmous  arm. It s ngidly mounted wihy' clig ond
1 supports Hae steerimng gjstem . \
¢) CO")”ﬁCHT’? ok &~ 4t s g road. wbyel, reci precale
due, to rotabion of pilwan arem, <
ol) Tie Roods o= It comnect e tandormation from
connecting 1imk tb Wheel.




e). Stub-Axle 1= Suwiveling moliow of tic el rod e *“L

to whee Hwough stub asde o \

L Y Stewring heel
\\ e ,,."' "
Py }wwoh Pg Colvmn) Aﬁm
— Cicar Box "“G(_LM.”’)

N

ﬁv—gmm“ﬁ] B:E;_d_—_:_, r;—.:—J Fub At

Q l - "
1 Tie Rool

S'hger\l"'a’)a 5>/$'£'€m

Wheel A\\Lﬂnmeﬂt
To give better 5 bubility ity unt form

Hie veldcle o Hee. rooud » A 6h'9-bfc .
geome,f-rj las to be woule » Thu's a,d»Ju,x'Fmﬂnf 1 wtheel

3f_ome.f7‘y rs colled urdaeel Alignmen{‘o
The vouriows al,z'g'a_r)'menf on wheel 3eome+ry are

mnoton wuttule r‘u.nni'n.j
adqustment i wihieel

Clumber Amgle c— It 1s the angle betuween mormal of
roool oand axis of i‘yrt 1 ™oy be positive or-
'nega}::'ve. as  per re,quire/mm‘re The value of ¢ lLuomben anglc
ls 2°—3°, .

beawy loaded . Due. to heowy ! 0 oudl. —hjmf?‘/
.Hl%. mward.. Therefore positive € lamber \\ ;
(s qiven to compen sate Hus So flat tyre P:\'\
uwull hbecome 6+T‘odghf wher) “veldele Pun om roa -
Negahive chomber js given to tHuote Velucle wiu'c by runsaf
Very tugh  cheeol wihien velycle ruD ¢ Od-v‘el“y “u'gtx, speeol

the cenfrifugal. torce becomes olomimoants culyel, tendy o
HI¥ domimants wWhich tendy to HI1 Hae tyre puwhwarol.



| _‘SPS P;'ﬂ IWCIIT\QJ‘hO'z’) —
It

s the °~77—ﬂle. betueen Oxts of b’?ﬂb"’f) and mormal t
the Pood surface iher viewing the  velicle from front .
o‘{:s VQ.LU.C» heg bﬁ-f‘uLEC’n 40_8, ™

Positive chuamber ~ 1t provida stubilily wiile fuking a
Htwrn becawte it helps i ‘l'umi'nq He whee

by _cjivéhg it ore space; anol Huu- reduces
Hwe restriction.

N&tﬂabl'vc, Chamber — I+ s the total ofnjlc
between oxds of tyre amd king bin ouas,
Caster Amngle |

It s He total a'ngle betureem wag P %
o~ds authh  verheol suhem seen fm side
view s lts  value lies betueen 9i-8°. T .
Caxter amgle Is provicded. erx it 9ives Jd«wﬁ_‘__»'__;m‘ r&"?
sfeev‘img colummn very less effort to twrn 6./" .

\
)

Hhe. wWhele toking a twm, A T~
“loe - Out

When Hee velucle taka a tun ouber whed has to cover
lewge cirewmperential distance oa  compared to inner
wlieel amd the instontaneowr centre of rotation wull
be. same for Hus Hre cmglﬂ of inchmnabyon of oubewr
wheel, aull be less tham Jomer wihieed.
e The difference is  acluoved by Ackermon
6’feerin9 Il'nl'-o.qg_ aneclhamism . The &'ﬁuyncc“ ©
In mclinokion betuween outer and. jnnen y
twheel called. Too- Oukt




'fu,uo,“

loe-

| itlom of
It s absorb Hut distance between "f“f'oﬂ positio
'fron't- wlhieel wull be less than distance .
betwieen rear porhon of Two front wheel

Hus 1¢ Bnown Qs ‘foe-s'ns

Po WER STEERING,

Forger Steerimg qivu fnouce power fo t‘f/\ﬁ‘ sﬁmngfjsfe,o
due to wilvelh the effort 'ma,oLe, by Hae o:::\;)cr c;'f— e
veluele during furnimg get 'mm.m,—,,% qe ‘cg 9

i

It comsist of +wo e
0””1&!‘“ "S

* Distry

ylimden owne ig distribefor cylmder and.

U C)/’t"Y)OLCI".

butor <ylimoler contamt  ghooj valve YAV, .

* Hhile  anotien cyhimder s owr ™Main ey limolen contaryu

biston arrangement wuth o qear rack attaclied wit,

bPistory  bot, cyff*r)der\ IS comnecteol wl Hn Bibeline o

* Steermg  ecolumm, contatny recircuwlating hall be_cu*i'ny
arrangeasent "vai'ng sector wadth teet, . 14 e 1 ameshy vt
one side and wuHa Natk owm otlier side « Tlie nWE /s atfacled
s Ha e  spool valie s

o The dru_q limk is altached weth o ubphut .sl«ua,f‘f of 9&&/‘601-



,,,rk\lor‘kia’)? af Fower si—égr;‘nj_
It has 4o ulc)rk.'fng cQﬂoUi-ions ; |.Tumi-ng and 2. Qeiwnl"ng.
_ \. Emnhng e — KWhen st-eem‘-nﬂ arheel rotuber coluvmm also rotodey
Which cawes mut to reciprocate due to which valve cLumge
Hae position 1 wducelh Hae Hfﬂh pressaweol ol from the
Feservoir qoer 1o rod. enol slde of main cylmoler Haro ugh inline
bipe line « This swpport- the motion of rack amd Hie effort.
rgquirg&‘{:o rotate wheel 9&1’ omnimized

2. Qzﬁmimﬂ c T Ldhen sfeu“i'ng wheel rotate colvmn Fotate
i opposite divechon Wluel, cawes Hie mut to reciprocate
Hngs c..Lwlmje, Hieo valve position and wmow He H.P o}l
enter to prstom giole 6f woun CL/“?()OLC/‘ ‘H’WULL?h oudHine
pipehme o Tlys support notion of rack oa=mnd Hae ¢ffort
requfﬂui to rotate wiheel getf DI mized
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UNIT-4 _Sus PENSION 5YSTEM

Suspension System
l_l: 76 'nr)os‘l' esscﬂﬁaﬂ ,jap{— O{‘ Mﬁ O.ufomob”e VQIAJ'CIGSO

o Ldhem Hae velucle rums o irre g ulor m

garface, Suwdden ¢ lwek commmonly

konown ot jePl; is produced . =
o 1F thus prootuce,ot Jerk Is "'E _
ﬁf‘afnssm?ffed mside the velhicle Doambper %:.”9 ke Sraune,

~z
it would  create dus comfort to W;Lm
assenger s eated. imsrde the velucle
. Therefore to  elimode tis qerk  before trangering | 75i0le
Hie velicle we Pecl}xfm' a system colled sugpemsion System.

Elements ©OF Suspemsion system o

[t Luas two ele,r'mem% of suspension system.
Q). S}Dr‘iﬂﬂ o [t is a device wluch odosor b sudden Slhwck

and. vibrotion awnd storts osalloking °
b), Damper = The osallading produced. 1P SPMINg I's

elimimated by dawmwpen. It is also g,,.:\\)i ”;\‘[ACJ'\*’
lw* 4\‘.\ v/ ,4'/ J A ?

krowrn on Shock absor ber. ot

| ¥ . t
TYPES OF 8PRING itk Domber Domper
a). Helical Coil Bk Leaf 8P®].

Helical. coil sprimq = ‘
o |t s ge'v)erqu,j node upofg;&ﬁﬁﬁ steel. The best emeryy

storing shape por unit urelght is circular eross-sechion.

* The emnergy stored  per wut vo lume Ts almost olouble ai
compowed. to leaf sprimg,

o For Lielical 5l:>r'ihg the, 5|)m\'ng col
| form of buéh'ac'-’ro M ereale tthe
5thot pesnimg Is dome.

| is cwounded vound

life of helical, Sbr\inj



| L ; - N |
Leo,j' Sprmg ——chasi y —elamp \

o L-g_aﬁ" 5|9rm3 vsed 1 Meuter T~ Lsmcm

. Leaf
oo obi A 15 mamlj

—

Gwada)ced

X ok enfbt-ical Jeat ;i; E —
Sprimg. N 7 Leaf
st is bult wp of w0 o Tofi T e

Sprivg =

b lates loumn @k lujf ﬁ’amb
wdgelh 18 reducing rn!enoj . e
o |y upper leat }omjech'ons oue N0 |
leaf recess Qe ode ., The |

Hra [gro]ecHon of wppw 'loaj’

am 40 alsse/"ﬂ'i)’f,d,

wall anesh 1 the

I E,af * liﬁ:ﬂ oo
recess O} iGaLER Sope e ey
. TymmTeaf  Lower Leof

e The leaf are botted ce-m‘rb.U7
with  U-bolt wiich prevent tae Io'ng!'{wi'nub rmovemcnt
of leaves over cacl. othere

o Sprimg clamp bind up the leower "}ogeﬁacr ak a unit.
e One ewd of leaves ale fixed chasgis amnd. olther end
to shackie s The ewnd of Sbf‘mg at shackie Is free to

permit [imeasr wnovement .

Shock Absorber |

o |f the shock absorb awmy load or any qerk potential
enerqy aefs stored in it

. The sprimg quickly releates tiis potential enenyy
and. Storts osci”ai;‘mﬂ._

e Tie oscillabion s wot desireble ijnm to
eliminote Hus oscillation some arrangement 1S
takor iato oddifion with the eprimg kiown o
Shoe k. absorption .




_Tybes of shock absorber &

Iv Hydrailic '8hock Absor ber SRR BTN
1. Mechamical Shock Absorber

Hydrauﬂc Shock Absorber o

The shoek odosorber wdch uvses  hydraulic Iy quid to
elimmate  Hae occillation broduced in spring is called,
"ujdraublc ghock absrber.

Telescope Shock Absorber -

Consteypction §— .

o The upber end of shock absorber is mounted om <hassis
uslile - the Iouw: end. e 'zméuinbul; o® aXle Coring:

e 1+ hou twwo Cy"'ﬂdw oma.i.s romer eylimder Whieh s
comple tely fitted witth  hydraulic ol wlule pther is

oulen (,ylind«(’r Frown o3 reservoir: cyh'"noler' whict is half-
Hited o stobper placed in outer cylroder.

e loner cylinder s divided iots Hauee ¢ hawber [A,B.C);LLU.'H\.
Hae o WO pistor) vawe amnd Two way annulus vake.

°* Prston rod. 15 covmected to two woy \ pistorn vaket.

IWNorking s
It hat two
a). Loadi'ncj:" When tae velucle ewncounters awny shock
biston roo<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>