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FHIREEATS  JTETqH THdls FAG a7 THg | F9 UISTHA  ATEL ATl
greq Ay yRredieed AEiaied #dEe TH e g

. IUGRh SAEERE, JUPLO q9T TeAkl GUTd Al AT qer wies
T

. A Alesy ®F T |

3 A T AATHIATSA Al g T HHG T |

¥, SET ATSUY GHETE® 99 g I |

Y. ATy 9rgqel U gUTdle® "Hd, 99, fRered, %, ST |
. AT HOAHl HEG GWI FREGD ATHTNG AT qieT A |

9, qATd ATaHl GFIUT JUITCAI®l  Lay out, Diagram, Workshop Manual 9&F <
g% |
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1.
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9%.

4.
1%.
Q.
iz.
9.

RO.
1.
R
3.

SR FAGGAT T FHATAY @b T TAHS)

T

ASTHATSA (History of Automobile)
L& TIHeE  (Safety Rules)
STAA /AT ITHLEE (Tools &

Equipments)

I F& (Bench Work)

afees (Welding)

gt (Engine)

ed qurrel! (Lubrication System)
IS 9UITel (Cooling System)
Zgd Ul (Fuel System)

NI YUITAT (Ignition System)
feprad =0T qurTell (Exhaust
System)

QAT JUITeAT (Transmission System)
aTqE YTl (Brake System)

AT T 994 YUTell (Steering &

Suspension System)

Toffdda@rdl YUITeAl (Electrical System)
ZEEl JUITel  (Electronic System)
TWIids JUITell (Starting System)

FIfSTs YUl (Charging System)

IR Hirgdd JUTell (Air Condition
System)

TR AT Tl (SRS Air Bag System)
H@WT&R—T qITd  (Estimate Cost)

UTed HTglﬁE (Customer Satisfaction )

qrede &I (Project Work)

STHAT:

dgieds  TANcH® 99T (SvaT)

q
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%
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qo0
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FIETS

yrerEdieesr 9 [ T Gl fqerg qgER wddre e

FAEE TH T Yiodce® ghld T FHGE ©YAT TRGUHT S |

*%.9.

farr

Brake

Clutch

Transmission

Steering
Battery

Electrical

Ignition

Electronic

Engine

AT FTAE®

Brake adjust, brake linings & pads
change, air bleeding

Adjust clutch & bleed the system

Dismantle & assembly of differential
& adjust backlash

Gearbox dismantling & assembly
Adjust toe in / toe out

Specific gravity check & charging
Light & circuits STT=" [HeTS
Ignition circuit 3=, fA@T3H, C.B
point gap check, spark plug check T

Multimeter 3T TSlle® STieH

Dismantle/Assembly T start ™

STHAT:

0.4

13

35 "udr
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FEHATSA Hepleba’ (FeNfaa) fawaer AT Jermas 99 =re
Model of Employable Skill Chart (MESC)

*.9. FH T HIT FT q FT 3 FT 3 FT ¥ FT Y FT % FT 9 FT ©
9. | ASTHTATSA HPIAEb | I gfaerg qEd fepfae
| gET MEHeEE qfe=g AT FA AT Srad gL | JTHT wife dar
qe qe e aTEgSl T
3. | SrEe /AT afe HE T ferarer Afe 9T
SYFEE ATTAEE JTFEE AEE IIHT
Y. |9V 9% i @t Frafarr T PIEETS
DIE
Y. |afes gf=T X A qar | g3 LIEETS
A JTHTT
% |3t gt fopfersr Turbo AT @l Y g | feser gfw
1. Sl | Super qH T HH | Died /S8 | Gied /ST
2. C.l. Charged
Engine
9, | EET qurTet g X fepfar H&4 We® | Lubricants DIE Lubricant T Servicing
o Oil Grading N
(Lubrication System) | Hecq BRI
y 1. SAE
2. APl
5. | e yumed It fepfaa Heq We® | Pressurized Servicing
(Cooling System) Cooling
System
_. | T wuITell af=T T fesir ga9 | Electronic CRDI &l Servicing
(Fuel System) (Gasoline) ERIEIEa) Fuel Injection | gy gorfew
EeR e wiee | I
JUTTEATeRT ATEE
T e




*.9. FH T ddA FT q FT R FT 3 FT ¥ FT Y F % FT 9 FT <
qo. | gR=e™ gurTelt qi= forfaw q&I AEE | TN C.B. Point Megneto Amplifier Servicing
(Ignition) Type Type Type
99. | Seffadaed  YUITeAl afe=, 2 rcal EREIRI EREIEI TEel b bl TFITETH ITHTAT Servicing
qreaTT, It JQUITA doar | 9fagesr T T gt
Symbols . aArae SUFMEEH | @I LEiC]
R, WX af=T (Wiring
3 gL FH T Diagram)
¥, I farfer
Y. =TS
farfer
93. | SAFIE  JUITeAr gf= ICIEUE G Capacitor Servicing
affe T =7 Resistance
AEE ° Diode
Transistor
I.C.
93, | =iy fawew af = T 1. Ignition Servicing
qﬁgﬁﬁ—{@ Switch
2. Starter
Motor
Qy. | =iy faew gf=g qe 1. Ignition Servicing
PR EIER S Switch
e 2. Warning
Light
3. Alternator
Q. | FETWT gITed gf=g FTI YUTer | Gear Box Automatic Propeller Differential/ Tyre & it's Servicing
(Transmission [Transfer Transmission | Shaft, Axles/ Wheel | Size
Case U/Joint
System)
9%, | 9THE YT af=rT fepfam HEEURES Tl a% T TSiee | HH T Servicing
(Brake System) fagr=a FRHT qeq J& faeed fafa
BN (ABS)




*.9. FH T HI FT q FT 3 FT 3 FET ¥ I Y FT FT 9 FT ©
O, | WAg T g99d qf= [ e-rcal Rack & LAl Toe-in & Ball Joint Servicing
fertae Pinion T ol Toe-out Replacement
Power adjusment
Steering G2
e
rc\ C
iz, | TR @fee gormel | qieed begczl Servicing
(‘c\ C
92. |TIX AT (SRS Arr | 9= e wHa
Bag) T e
feq =
D
R0, | faeared fAoeam =T BEIEEI e T | 1.E.G.R. Servicing
JUTEAl  (Emission T qfeesr é Oxygen
Control System) TRl 3egsor .
gﬁﬂ . Cathalytic
pd & Converter
3. | Engine Tune Up gi=g Tune — up
Procedure
R, | AFATHT AT T AN Hedl g HA ATES T | ATRIR
(Estimating & IR
Costing)
3. | UTEF gl af = afer




F.9. | HH T HaA FA AT ITFUEE 39T gierey faawor
q. | AATHTATSA HbIh 9.9 ufe= 9.9.9 AAHTATSA HebIMehebl =T 4. TS HHAT qAT A AT
gl A ACTHIEATSA TahlId g |
9.3 qe™ 9.3.9 UACTHTATSART ATIITHIL, q. TR
qP, ard ¥ fofqw amfasr |2 qd®
FHE [Ferg gl J 3. 9
¥, [t
9.3 HEA 1.3.9 HASTHIEATSA HFT(MHHl Hecad | . Sl BEHAT = ATEATH §rg
qHR AT R. FHEAT gAATe o=
3. HEl HHHT W g
R | G HradHEE R ATHIT LT 9.9 AAET GRETH ITTEE Q. TI
R FRET FqAT
3. =T
¥, GIET =LA
Y. JTafH® ITETCHT AT
R.R PR LT |9 BEAAT ATEITIART Q. T
RELEES R, faga
3. \‘_ ~
Y. AT a9 (Fire extinguisher)
Y. §HRT @®F &aF
.3 HEEER WM | 39 SATEdEEdl QR AT 1. FET WA
. WUSTIHI TaedT
3. 9%
¥, fgamare F=mac
R.¥ JURLTH T | R.¥.9 IUPLTH SR FAL Q. "E IWT
R, VUSRI FeT
*.9. | ®H T AT F T ITFUEE 39T giare  feaeor

3 9uls




FH T HIA

F JIT IJUFTEE

SECD]

gl faawor

Y TS AT qréust
e

3.9 uf=T

3.} Bd ATaA8®

Y TS T AETSEERT AT
T ST

2.9.9 SATIAg®d AT gFIwdl
AT

3.3.9 Bd TaeEedl UEl Al
qar I9dT

¥,
4.

q.

R.

fgarare a=Tae

Preventive Maintenance

e WrE T Fmadr Aoee
(Daily Check up)

Miee® 9T e fadeesr =
g Faw gd
el ITad daT IIHLEEh

SERIR
Y e @bl el

. ¢IT T €l (Tap & Die)




FH T HIA

FA AT ITFUEE

SECD]

33 AT ANRE®

339 AT AN JIT ITHUEE
T8l I gAare T IR

T qeH

9.

iz.

1.

R0,

1. <™

R

RER

RY¥.
R4

R%.

R,
Rg.
RR.
30.

.

~0

o) B CRRUP SR PR

0 o0 o0 O O O
X X VL0

-0 0
G <"

Gasket scraper
Bench vice

Oil can

Greese Gun
Hand drill
Hand grinder
Revet Set

frere I

Dwell Angle tester
Tachometer
Vernier Calliper
(Odd leg) callipers
Micrometer
Timing Light
Voltmeter
Ammeter
Digital Multimeter
Dial Gauge
Plastic Gauge
Circuit Tester

. Thread Pitch Gauge

Engine Analyzer
Hydrometer
Castor/Camber Gauge




FH T HIA

FA AT ITFUEE

SECD]

gl faawor

3y 9w sieEE

3.4 ARM T I9Em

3.¥.9 fodmr e 98

FAle T IWA TH qEH

3.4.9 AR™ qUrT ITEWT Gl

T e T I\ T
aEH

9z. Toe-in/Toe out Gauge

1.

R.
2.
¥
4.
%.
)
(=
N
o)

R

AES

%.
<.
q%.
qe.
iz.
qv.

N B I G

9
q0.
9.

RIS R EVAATEY

Pneumatic tools
Impact driver
Torque wrench
Valve lifter
Cylinder compression tester
Piston ring compressor
Piston ring remover
Ball joint puller
Brake adjusting kit
Brake shoe spring
Brake shoe spring remover &
replacer
Guide tools
Bearing pullers
Portable crane
Engine stand
Low load trolley
Wheel balancing lead plier
Impact puller
Beam Setter

Air compressor

Lift

Wheel balancer
Jack/Stand
Battery charger
Bench grinder
Bench drill

Spark plug cleaner
Hydraulic press




*.9. | ®H T A FY qAT ITFIEE ST SIEECER
q90. Alternator tester
99. Armature tester
(Growler tester)
3% TR 389 HATaAeEH (&% (R 1. g&r 4. 3% 3@ 3w gEer
TINT T 99 e Jeil@d SATaAe®dl 99 T
¥, |3 9% ¥.q i ¥.9.9 9v d& BBl ATTTHAT | Q. AT (Vice)
IR 3. U (Hacksaw)
3. @ (File)
¥, fgat (Dril)
. 9rg (Grinder)
%. JUT (Taps & Dies)
@, fgAT (Chisel)
¥R W@ qed ¥..9 I Fhel AT Ad9d® | 9. Plan
W@eE 9&q T 9T . Elevation
q&H 3. Side view
¥, |sometric view
4. Cross section
%. Symbol
¥.R.3 AT FEAT YA g q. T
SUFUTEERH Tal e R. I
ST T qeH 3. Grdaex
y, fa%er o
¥ 2.3 FoAT amrea eieEEdl q. ThIgax
EIE] 3. fewrgsx
3. dF=Id
¥, HTHT
¥.3 PO T W | ¥.3.9 IUYTh SATEds® qd . ATHAT =T




*.9. | ®H T A FY qAT ITFIEE ST SIEECER
TS TN T FHHAG . HAA HreA
qAETaTe v g% B AT | 3. T ASA
qETH ¥, @A 9T

£, Fqg qrsd
% UM Pred
. fgATel @rad
5. Yigdd A3
W |akey 4.9 9= T wE 4.9.9 dlcSwdl Hecad adr 1. ®d F& (Parent Metal)
SIANTT are A — HTHK
I EE]
-
RTHA
— % dlegy HIAH T ITH
- Y dAey ST
YR ST qdT 4.3.9 dAeTF FHAT AT>F 1. GETHS
JIEIT STIE® a7 I — TRl qT
ATd qTel ITRT T ~ GEATH G
qeH S EIEI SN
- e /Eve fHee
— 9T
~ ATk (Mask)
R ATH
- T
~ I
— Yid#dX
- fa¥e I
~ YER e
3. ST dER I

;




FH T HIA

F JIT IJUFTEE

SECD]

%9 i

£.9.9 st~ g faEga S

MM WP

— Clamps

— Pliers

— Tongs

— Jigs and Fixtures
— Welding table
afesy T

~ 9% dAkey

—- g dfesw
frffas

— Chipping Hammer
— Grinder

— File

— Chisel

— Wire brush/Power brush
— Emery paper

— qigde FATIA

Two stroke engine
Four stroke engine
Petrol engine (S.1.)
Diesel engine (C.1.)
Petrol vs. Diesel engine
Construction details :

— Cylinder head

— Cylinder block

— Crank shaft

— Cam shaft

— Timing gears

— Timing belt/Chain




FH T HIA

FA AT ITFUEE

SECD]

gl faawor

.3 fofew

%.% Turbocharger ¥

Supercharger
%% FART : gieard

gl (Dismantling)
(Uere T fevie)

§.Y UTAYST AT /S

%29 g T feue gfwranl

e A

%.%.9 Turbocharger ¥
Supercharger & e A

%.%.qQ HHAG dHTA et Glod

%49 EiIar @rerdl Udie® 9T

T f5® g gq, AT S
TeTH

X

— Connecting rods/Pins
— Pistons & Rings

— Valves & guides

— Fly wheel

— Main & connecting bearings
— Gaskets/Oil seals

— Cylinder liner

— Thrust washer

— Piston pin

— Piston pin bush

— Piston pin lock

Inline engine
V engine
Opposed cylinder type engine

Turbocharger, West gate valve,
Turbine valve, Intercooler
Supercharger

THiar fAder gf&Ter workshop
manual HTHIR FHHGG qLHA

gt @re

rags ¥ compressed air dTd
qET T

N

aref

— Cylinder bore

— Piston diameter

— Piston ring gap

— Crank shaft journal

— Camshaft

— Valve & valve guide

— Cylinder head T Block flatness




FH T HIA

SECD]

gl faawor

%.%.9 Manufacturer @l
specification ATHTT HHAG
qF Tole® JeM T4
q&H

— Bearing housing

9. Manufacturer @l specification

ATHR 3o SEM T

— Main bearing cap bolts tight T

— Connecting rod Gl cap bolt tight
T

— Cylinder head bolts tight T

— Flywheel bolts tight I+

— Valve timing TeTS=

— Valve clearance a3

HH T HaA

F JIT ITFTEE

3e9T

giare faawor

e JuTel

(Lubrication System)

©.q =T T "Ed

\3.] Lubrication System

9.9.9 Lubricants & 9= T
Hecd 1L AH

9 3.9 fafw fwfaHE®T lubrication

— Ignition/Injection timing THETIH
~ gfw wréd T Ity ™

9. Requirements of Lubricants
— Viscosity
— Cooling properties
— Sealing properties
— Cleaning properties
— Lubricating properties
— Dispersion of stress
R. Specification
— Lubricants
— SAE (Society of Automotive
Engineers)
— API (American Petrolium
Institute)
3. Different types of lubricants
— Engine oll
— Gear oil
— Grease
(Selection of Lubricants)

9. Pressurized system




FH T HIA

FA AT ITFUEE

SECD]

gl faawor

s gl
(Cooling System)

& folaq

V.3 & HNE®

9% JAT

5.9 U= T HEd

5.? fefay

system B® AL HEIH
ElE|

\3.3.9 Lubrication system HT I
S ENIER IR C
- ATA

\3.%¥.9 Lubrication system ®T 3T
g1 TSeEal WHA H9R
T qETH

5.9.9 Cooling system @l
AT HAT T 1A {4
EIEEE G

5.R.9 fafg= T®EE®T cooling
system aX FH

Py

fl G M X W L

G M X WO

Splash system
Combine system

Sump

Strainer

Oil pump

Pressure relief valve

Filter

By pass valve

Oil cooler

Oil pressure Switch/Gauge

Oil pumps

Relief valve

Filter

By pass valve

Oil cooler

Oil pressure switch/Gauge
Oil pressure ST=

Engine working temperature Ca
Hacd

Under T over temperature 9Tc
g1 BTl TR

Temperature T thermal efficiency
H

Temperature T Lubricant
viscocity & TG

Coolants (Antifreeze)

Servicing

Air cooling
Water cooling




FH T HIA

FA AT ITFUEE

SECD]

gl faawor

e Tl
(Fuel System)

5.3 I WNE®

.9 gty

R.R TMEIAT (YT
A Tl

.29 Cooling system &I H&I
ANE®dl AT dar HHT
Y T geTH

R.9.9 gIARI HTATIOT HATH

.33 UG FierAT WA g
T TSIl HHT G

Air Cooling

9. Fins

R. Blower

Water Cooling

Radiator

Radiator cap

Hose pipe

Thermostat valve

Water pump

Fan

Fan belt

Fluid coupling

Overflow reservoir
Servicing

N G M X WP

-2 0
.O :

g
fesrer
Octane number
Cetane number

X M ) 0

9. Fuel tank

R. Fuel pipe
Fuel pump

— Mechanical
— Electrical
Fuel Filter
Air Cleaner
Carburetor
Fuel Injector

o

G M X ox

9. Fuel tank
Fuel pipe

=




HH T HaA FA qAT ITFIETE 3e9T g feaor

T qEy 3. Fuel pump

— Mechanical

— Electrical

Fuel filter

Air cleaner
Carburetor
Carburetor tune up
Injector

Servicing

I I PP

2.3 fev@ zmam womel |R.3.9 fesier ST WA gw
T YUITSATeT dgrivdes ST

Tank

Pipe line
Feed pump
Filter
Injection pump
— Inline

— Rotary
Governer
H.P. pipe
Injectors
Air cleaner

X WO

2N 6

¢.3.3 feoieT g9 YUITefil HHT
TIT A T TeTH

q. Tank

R. Pipe line

3. Feed pump

¥. Injection timing

4. Filter

%. Air cleaner

3. Fuel system bleeding
5. Servicing

%.% Electronic Fuel %.%.9 Electronic Fuel Injection EFI Layout
Injection System System Tl grameer FTw | 1. Sensor




FH T HIA F JIT IJUFTEE 3e9T gferea feaor

(EFI — Engine coolant temperature
2% fafaer e, &, sensor
Actuators T ST — Intake air temperature sensor
— Manifold absolute pressure
sensor

R.¥.% Analog T Digital Signal _ Mass air flow sensor
SLCrCIEIE] — Volume air flow sensor
— Oxygen sensor
— Crank angle sensor
— Cam angle sensor
— RPM sensor
— Vehicle speed sensor
— Knock sensor
— Baro sensor
R. ECU (Electronic Control Unit)
3. Actuators
— Injectors
— Relays
— Fuel pump
— ldle air control valve

¥. Fuel pressure regulator
4. Fuel Filter
%. Servicing
R4 EFI @& fofaw 4.9 EFlI & f#a"e® arX s |9. D-type (Manifold pressure type)
R. L-type (Air flow control type)
?.% Scanner ?.%.9 EFI f<IM&l scanner @l 9. Engine scanner
Hiered T
.\3 Common Rail Direct | 2.\%.9 CRDI YUITel &=l AT 9. Fuel pump
Injection (CRDI) R. Fuel Filter

3. Pressure Pump
¥. Common Ralil
4. Electric Injector
%. Servicing




F.9. | HH T FaA FA AT ITFUEE 39T giered faawor
q0. | i goTTedi 90.9 Ul 90.9.9 ZRTAA JUITeATHT 9. High voltage generation T
(Ignition System) ATTITHAT T TR HT g
EEEUE . AT YAl layout
90.3 fofaw 90.3.9 e gurTelir fefaHe® | 9. Conventional Ignition System
EIEEEIE] . Magneto Ignition System

0.3 &I WNEE

90.%¥ WA

90.3.9 SHAYH gUITAET TE
Ie®dl faega A1

90.%.9 IHAIA YUMTATRT TET
qE® dled, J1=d, T
T qEw

3. Electronic Ignition System

— Hall

— Induction
¥. Waste Spark Ignition System (DIS)
Coil on plug Ignition System (COP)

9. =rdt

. e =
3. Ballast Resistor
¥. Ignition Coil
4. Distributor
.
9
[

2

Condenser
Contact breaker point
. High tension cable
. Spark plug
490. Advance mechanism :
— Centrifugal
— Vacuum
99. Dwell angle
9R. Pick up coll
93. Amplifier module
9%. Pulse generator

9. Battery
. Ignition circuit
3. Ignition coil
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9.

ToAleRdhel  JUTTeAl

(Electrical System)

99.9 9f&=F

9.3 =rd

99.9.9 foga gFd GRS

99.2.9 =W AT gEedl faed
EIC]

Ignition switch
Resistor
Distributor
Condensor
C.B. point

. Spark plug
90. H.T.cable
99. Ignition timing
9X. Dwell angle

A6 M X

93. Electronic Ignition T 9@ &
— Pick up coil
— Amplifier module
9%. Advance mechanism
— Centrifugal
— Vacuum
4. Servicing

9. Electricity & Magnetism
— Static & Dynamic electricity
— The units of electricity - volt,
amperes, ohms
— Conductor
— Semi conductor (Brief)
— Insulator
— Ohm's Law
— Series & Parallel Circuits,
Combined Circuits

9. WIS TR TH
— Dry Battery

— Wet Battery
. AR B aATEe

3. Battery rating
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9.3 TEw

9.5 frgder worredt
GRIEESEE I RS

99.3.3 AT AHT T T
el S

(Care & Maintinance)

TRDH AT

99.%.9 FArAT FAT g fafwe
faafr gomreft qar
SUHEE T ATIBI
ST

99.%.% Fuse & Hgcd T @l
QAT OF= A9

9. Sulphuric acid

R. Distilled water

3. Hydrometer

¥. Voltmeter

4. Battery charging

— Constant current charging
(Series)

— Constant voltage charging
(Parallel)

— Quick charging

TFADb] TP T TFhohl
ECEIEIESE RN
1. &8 ©rg<
. dd dTge
farer @rge

R
3.
Y
Y. THET e dTge
%
9
c

Instrumental panel light
Brake light

. f@g e @ge (Reverse gear
light)

%. ®H «igd (Room light)

90. Fog light

99. Horn

9. Wiper

93. Power Door locks & windows

9%. Deffoger

9. Fuses
R. Fusible link
3. Testlamp
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¥. Circuit breaker
99.%¥.3 Relay &I &I T Sr=d q. fal= [FT9FT relay &®
qidl AR AT . Reed switch
3. Service wire
9.4 fagdE afeggsr | 99.4.9 @@l qraaAT 9@ gy 1. Symbols
@t (Wiring fogd 9iwg (wiring diagram) | . Wire colour
Diagram) Jgd T I 9&H 3. Wiring diagrams
3. | AT9F TorEdIa 9.9 9f=T 92.9.9 TAFIR T THH 9. Semi conductors
(Basic Electronics) li\ﬂlrs*\‘\obl TAETE AT — Resistor
— Diode
— Transistor
— Zener Diode
— Capacitor
— Simple circuits
— IC (Integrated Circuit)
— IC voltage, Regulators, circuit
9.3 9T 92.2.9 faf¥=T semi conductor q. faf9= semiconductor && W=
gedl [a&d S
3. |wIfés ot 3.9 wfeEm 93.9.9 WIfdy yorrelier smaegsar |9, g w@rd T
(Starting system) T HA AT AT F;H — Electrical starting
.9, | ®H T FaA FY T ITFUEE ST gfereq faaeer
133 W& dEYEiEE | 43.3.9 EI(dy TUMTCHT qET . Battery
Qe gl e Fgrfas AT X. Ignition switch
aar fader @HT 9 T | 3. Relay
qeTH ¥. Solenoid switch
4. Starter

— Armature with commutator
— Field coll

— Bendex drive

— Reduction gear
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9%.

.

=il goTTer!

(Charging System)

AT JOTTeAT

(Transmission System)

9¥.qQ i

19.3 & TEqHe®

%9 ui=

U.R FT= YUITA!

9%¥.9.9 =ATSTE YUTeAll I£9T T
AC/DC &iaal [a&fd T

1¥..9 =T JOITeAll qFqr
qriusieedT dgiivasd
JIT HAT X T GeTH

SN
o .

9%.9.9 T JUTATT  SfeoTeTe
TdPblee HH power transmit
T ugfq ary

9Y.R.9 FaH 9=

— Carbon bush
— Bushes
Servicing

AT @ad

DC &{d Icared

AC &&d Iodred
IS JUITeTRT layout

AT

IR faex

NEN \\3\

— Mechanical

— Electronic
Alternator/Generator
— Armature
Commutator

— Carbon brush
Field coill

Rotor Assembly
— Stator Assembly
Servicing

Transmission system @[ lay out
— Clutch

— Transfer case

— Gear box

— Propeller shaft

— Universal joint

— Differential

— Tail & Crown Gear
— Axles

— Limited Slip axles
— Wheels

FATHT FUEE
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(Clutch System)

U.R.3 FAAH (AT ATH 9. Friction clutch
Disc clutch (Single, Multiple)
Cone clutch
— Semi centrifugal clutch
Centrifugal clutch
R. Fluid clutch

(Fluid flywheel clutch)

94.3 Transfer case Y 94.3.9 Manual transmission (gear Q. ATTTRAT

gear box box) &L FTH R BN
3. fofaw
— Sliding mesh

— Constant mesh
— Syncro mesh
¥. Gear combination
— Gear ratio
— Gear speed
— Over drive

Housing

Main drive shaft

Drive gears

Driven gears

Counter gears

Syncronizer

Hub sleeves

Keys

Sliding fork
Output shaft

99. Counter shaft

9R. OQil seal

93. Bearing

9¥.3.] Manual gear box & U<
qSle®dl FAH qdr fadaer
AU, R, S, fHarsH,
e qEH

N6 xw o

- 0
oo :
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q4.% Automatic
Transmission

94.4 Propeller shaft
Universal joint

q4.% Differential T
axles

9¥.Q U= T Hecddl F19

qY.4.9 9= T FEHT A

94.4.R Propeller shaft T universal
joint & WD, TR,
fereT T ®A e

9Y.%.9 9f=T

94.%.% Differential %I F&I
qreqstibl HH T axles &
Fui

94.%.3 Differential ¥ axles T
UG GOTX, ST=A, B
ERICE R

9%¥. Needle race bearings

Q. HT gERAT
— Planetary gear

— Torque converter
— Hydraulic control unit

9. Torsional load fef

Angular changes feret

Power FHTATAX I transmit
T

Greesing T

Bending STT=+

U joint &I bearing STT=d
Centre bearing STI=r

AAAF AHTTE® el

o)

N <o o

qTfchapl faem diEds
. TMEHI FATS turning 1 BT
AT =AFplel Tq fHars

-0

9. Pinion gear

R. Crown or ring gear

3. Bearings

¥. Sun and side gears

4. Axles

%. Limited slip Axles

3. Wheel hub

9. Tooth contact ST=d, fHeTST
3. Differential back lash faaT3+
3. Overhaul 9

¥. Gearoil 99
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1%

RINEL i
(Brake System)

Q4.8 Tyre

9%.9 U=

9%.% fefaw

9%.3 Hydraulic brake
®l Hed
C C

SN

q¥.\9.q 9= ¥ HEd

9%.9.9 Brake system I UICHTIT
T Wed 1< aquid

9%.2.9 fafa= fofawer brakes
CIEEEIT

9%.3.9 Hydraulic brake & &I
qTdYSTe®adl [aeqd aud

&

-0

o

W D Wy O

L B I G

Axle & spline ST=d
Side bearing
Servicing

Tread

Tyre specification
Tyre Size

Ply Rating (P.R.)
Tyre Rotation
TYT (Friction)
Brake oil

Lay out

Mechanical brake system
Hydraulic brake system
(Disk & Drum brake)

Air brake

Anti lock brake (ABS Brake)
— Wheel Speed sensor

— Hydraulic Modulator
— ECU (Electronic control unit)

Brake Pedal

Brake fluid reservoir
Brake pipe line
Brake booster
Master cylinder
Wheel cylinder
Brake drum

Brake shoes

Brake lining

90. Retracting spring
99. Brake disc
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9R. Brake pad
93. Brake callipers
93.3.3 Hydraulic brake & HHd, 9. Brake fluid leakage
TR, ST=q, &, fgars 3. Master cylinder =4 T fafye
q&H qrEqSt el
3. Wheel cylinder Sti=1 T fafae
¥. Brake drum ST=d
Y. Brake shoes/lining =7 ¥ e
%. Brake shoes return (Retracting)
spring &0 tension =7 T e
3. Brake oil 9™ ¥ e
ABS brake system 5. Brake adjust
%. Bleeding T
q90. Servicing
9, | Steering and suspension | 999 uf&=g 99.9.9 WANF TIT TR 9. Wheel alignment
System Heed ATy quid 9.9 Turning angle
49.% Camber/Caster angle
9.3 King pin inclination
9.%¥ Toein/Toe out
R. Riding comfort and stability
3. Power steering
99,3 TG feaw [q9.R.9 fatv= fefawer 9. Worm & wheel
WANGE®H A R. Cam and roller
3. Worm & sector
¥. Screw and nut
4. Worm & roller
%. Recirculation ball
3. Rack & pinion
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9.3 WANGH T

= ~

9O, ¥ FEgAH [HaH

99.3.9 Rack and pinion steering T
Power steering &1 &I
qTdqSe®dl aud qar
fqer wda, WR, ST,
e T %e &

99, ¥.q fafa—= fefaaer @
EIEEE G|

99, ¥.3 fafs fefaaesr
e ®dl AT T T
e

Steering wheel

Steering column

Steering shaft

Rack & pinion

Ball joints

Tie rod end

Steering damper
Steering shackle

King pin / bearing
Power steering pump
Power steering box
Pipe lines
Reservoir

N L I R e R

o o0 0 ©
w0 =0 Q0

~0

Leaf spring
Coil spring
Shock absorber

o

q. Leaf spring 9@aq =

. Coil spring &l tension =4 <
afeadd T

3. Shock absorber

— Shock absorber =

— Oilseal &+

— Fork/shock oil

Suspension arm

Ball Joint

Rubber bushing

Stud bar

Stabilizer bar

Lateral control rod

90. Control arm

99. Bumpers

LN 6 M




F.9. | BE T FAA FH T IURTIEE T e e
9R. Servicing
9z. | Air Conditioning JUTTell | 95.9 9= 95.9.9 Air conditioning %I Hg&ca@ T |9. Compressor
KIEREIEE NI R. Condenser
3. Receiver
¥. Expansion valve
4. Evaporator
%. Air blower
3, Thermostat
. Pipe line
— Liquid line
— Vapour line
%. Refrigerant
90. High pressure cut out switch
99. Servicing
92. | TIX AT YITeAt 9R.9 9fE=T 92.9.9 Airbag # ®&cd T WS |9. Dentpaint W& faaT @ard faq
(Air Bag System) 7H &l @ feg 9 T
FAEE AL A R. Sensors
3. ECU
¥. Actuators
R0, |fwprEd = guret | k0.9 ufEy 20.9.9 FeHfad ATHEEH . HEAT AR (CO)

(Emission Control
System)

grfvae ST

0.9 = ¥ & HIHGE
fraffed @ard arg ygworer
©ipd & oL A

9q

. HET TIEAFTEE (CO»)

3. ETESrdrada®l ATAT (HC)

¥, AT (0)

Y. feSerer garer AT

9. FHET ATATAFIATSES  ATTITAT 3%
vy

. ETESIHMEd®l HTAT 9000 ppm
RT FH A

3. feS9 gar s AT <4 HSU
(Hartridge Smoke Units) JJ4T




FH T FdA FY qAT ITFIEE ST SIEECER
2.44 K
R0.3 fageor w9 afear | R0.3.9 frwfaq wige® M@==or [ 9. Engine tune up
T4 IUIEE AT A 3. Positive crank case valve
ventilation =& I
3. Exhaust gas recirculation (EGR)
system W& A
¥. Charcol canistar
4. Close loop control
%. Servicing
Engine Tune up 9.9 9fET 29.9.9 Engine tuneup & e T | 9. Air Cleaner
®H M e fag e R. Valve Clearance
qeEwdl ST 3. Lubricating System
¥. Cooling System
9.9.] WEH fafH= JuTeAle®dTs | X, Ignition System
frligror qur FETESE T | & Battery
q&H 3. Compression Test
5. Carburetor Tuning
. Drive belt Adjusting
HIATAT AT JERT | RR.q T R.9.9 HEHTETSA HBT
PG gEafedd  ATHTAT
ANTAR qEqUl A
RR AN HA G AT AU AU HATK 9. Direct cost
TRl A RO Gl 3. Indirect cost
feara T ana 1 3. Direct labour cost
frateor 9 Taw ¥. Indirect labour cost
4. Overhead cost
%. Miscellaneous cost
R.3 FE HA .39 HHG U TH ATHTR Q. TANT WUHT GFE(O AT,
THU SATAd, JTHT AT ITH, AR T AfaTew
I GEEAR g qeA . A




*.9. | FH T HIA F JIT IJUFTEE 39T g faar
e B 3. fafae
Q.Y ATHES T R¥.Q THT AR &l AN q. HHATA
HX &S HAH feqrd 3. Wad
fepten @erw 3. fasreht
¥, Tl
4.
. qi@ed
o,
5. fafag
Q. &X
RR.Y TR RYUQ THT FHR &I ATIH q. AN HA
TEQUT GHHT ATRIHT Fqd | 2. BT HA
Sl s 7 g 3. AYEE T
T & ¥, ATHRT
4o (QR43)+Q+R+3)x90% Afaw HeT
B | UEF TRE 3.9 ufeEm R399 TEFHATE QR I q. war, farsadr, ST
qANHTEE R. UTEHH FF ol T HIEN
AT HHT T
3. Punctuality
¥, faearta«r (Sincerity)
Y. GIRISAT a9 e
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gfeterrelt Hear - qo

.9 Fereror SIES T 3FS FRad
9. | Adjustable wrench 300 mm R qrq
R. | Air blow gun ] qrq
3. | Air compressor 9 i
¥. | Allen keys R qc
4. | Axle puller ) RIE
%. | Battery service kits R qr
. | Bearing puller ) i
. | Bench grinder q qr_
%. | Bench vice R qr_
q0. | Brake tool kits R qr_
99. | Centre drill bits set 1 qe
92. | Centre punch 1 qc
9%. | Chain pulley 3ton R RIE

9%. | Chisel 1 qr_
94. | Coil spring retaining tools R RIE
i%. | Combination wrench 1 qe
9. | Compression tester R qr

i5. | Dial gauge set R qc

92. | Die set R qe
0. | Digital multimeter R qc
9. | Drift punch R qa
RR. | Engine analyzer q RIE
3. | Feeler gauze R qa
R¥. | File set R qe
R4. | Grease gun R qrq
R%. | Hacksaw R qr_
Re. | Plastic hammer R RIE

Rz. | Steel hammer 200, 500 gm R/R qr_
RR. | Hand grinder R RIE
30. | Injector cleaner / tester q qr_
34. | Injector impact extractor 9 RIE
3R. | Key file 9 qc
33. | Lubricating pump 9 qc
3¥. | Micrometer 0-25 mm, ¥ I

25-50 mm,

50-75 mm,

75-100 mm
34. | Oil spray gun R qc
3%. | Open wrench 1 qe
39, | Pillar drill 9 qe
3z. | Pipe bender R qrq
3R. | Pipe flaring tool R qrq
¥o. | Pipe wrench 600 mm R qr
¥q. | Piston ring compressor R qrq
¥3. | Pneumatic impact driver R qre
¥3. | Poppet riveter R I
¥, | Protractor 1 RIE|
¥Y. | Reduction sleeve set R qr_
¥%. | Ring wrench 1 qe
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Scrapper

Screw driver set

Scriber

Socket spanner set
Soldering gun

Spark plug cleaner / tester
Spark plug wrench

Steel ruler

Strap wrench
Tachometer

Tap

Test lamp

Thread pitch gauge
Timing light

Torque wrench

Torx key

Try-square

Tyre inflation gauge
Universal ball joint puller
Valve lifter

Vernier calliper

Wire brush

Jack/Stand

Lift

Tools Cabinet

Safety goggles
Protective Apron

Oil can

Trolley

Battery Charger
Hydrometer

Battery cleaning kit

Arc welding machine
Gas welding equipment
Petrol exhaust gas meter
Diesel Smoke meter
Wheel alignment machine
Wheel balance machine
Battery Tester

50 w

6-24 V
Metric mm inch

200 ft/lb

%,93,R% volts
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Engine Valve Timing

Induction | Compression Power Exhaust Remarks
Stroke Stroke Stroke Stroke
Inlet Valve Open 5° | Close 45° at Close Open 6°
B.T.D.C. BDC B.T.D.C.
Exhaust Close 6° Close Open 55° Open
Valve A.T.D.C. B.B.D.C.
Pressure 0.5-0.7 9-13 45 bar 5 Petrol Engine
kg/cm? or
Bar
0.8-0.9 45 80 2.3 Diesel Engine
Temperature | 60-80°C 350-400°C 2500°C 900°C Petrol Engine
degree
celsious (°C)
60-80°C 600°-900°C 2000°- 450°C Diesel Engine
2200°C
Maximum 10-15
Pressure A.T.D.C.
Piston For four
Movement T stroke petrol
T and diesel

engine










