Fl

»
L vy

SYLLABUS FOR

MECHANIC MOTOR VEHICLE
| UNDER
CRAFTSMEN TRAINING SCHEME

&
APPRENTICESHIP TRAINING SCHEME

200#(Revised)

GOVT. OF INDIA
MINISTRY OF LABOUR (DGE&T)
CENTRAL STAFF TRAINING AND RESEARCH INSTITUTE
EN BLOCK, SECTOR -V
SALT LAKE CITY, KOLKAIA 700 091.




4.

GENERAL INFORMATION

. Name of the Trade

. N.C.O. Code No.

Duration of Craftsman Training

Duration of Apprenticeship
Training

Entry Qualification” -

Rebate of Ex-ITI Trainees

Ratio of Apprentice to Workers

'

: MECHANIC

Motor Vehicle

. 753.27
: Two Years

: Three years including roney@ar

Basic Training

: Passed 10 th. Standard under 10 +_2

system with Science and Maths.

. Two years for Ex-ITI

Mechanic (Motor Vehicle) Trainees.

c1:4



LIST OF TRADE COMMITTER MEMBERS

CHAIRMAN

Shri S.R. Majumdar

EMBER

(S/Shri)
1. M.K.Nandi
Asst. Manager Service
2. S.5.Choudhury
Sr. Service Engineer
3. K.S.Majumdar
Sales & Service Executive
4. Ashmin Banerjee

5. Lakshmana Gowda
Joint Director
6. S.K.Maity
Asst. Director of Training
7. K.N.Karmakar

‘8. AK.Pal

Dy. Director of Training
8. M.K.Majumdar
Asst. Director of Training

- 10. R.M.Sinha

Jt. Director of Training
11. K.P.Chattopadhyaya

Jt. Director of Training
12. T.Mukhopadhayay

Dy. Director of Training
13. N.S.Garbyal

Oy. Director of Training
14. Sanjay Kant

Dy. Direclor of Training

: Director
CSTARI, Salt Lake, Kolkata-91

: M/S Ashok Leyland Ltd.
Kolkata

: M/S Ashok Leyland Ltd.
Kolkata

: M/S Lucas Indian Service Ltd.
Kolkata

- M/S AN.Motor Ltd.
Kolkata

: Directorate of Employment &
Training, Bangalore.

. Directorate of Employment &
Training, West Bengal.

. Directorate of Employment &
Training, West Bengal. ‘

* Regional Directorate of App.
Training (E.R.), Kolkata-64.

: Advanced Training Institute
Kolkata; Dasnagar, Howrah-5.

: CSTARI, Salt Lake, Kolkata-91.
: CSTARI, Salt Lake, Kolkata-91.
: CSTARI, Salt Lake, Kolkata-91,
- CSTARI, Salt Lake, Kolkata-91.

: CSTARI, Salt Lake, Kolkata-91.



BREAK UP OF TRAINING PERIOD OF 2 YEARS FOR THE TRADE OF MECHANIC
MOTOR VEHICLE UNDER CTS
Period of Training : 2 Years (104 Weeks)

(A) The syllabus for the 1 st year of 52 weeks :
Break up of 52 weeks of training : :

1. Admission formalities 2 week
2. Induction and safety training _ ' 2 week
3. Allied trade filting : : 3 week
4. Allied trade sheet metal work . - 2 week
5. ldentificaticn of vehicles units, use of fasteners -& - 2 week
locking device ‘ .
6. Preliminary Engine work - 10 week
7. Transmission work . 10 week
8. Suspension and steering work i 7 week
9. Brake work ‘ 6 week
10. Basic Elecirical and Electronics work: ==~ - - - - 5 week
11. Revision: ' : 3 week
Total 52 week

(B) The syliabus for the 2" year of 52 weeks :
Brake up of 52 weeks training :

1. Further praciice on Petrol Engine Repair work . 8 week
2. Trouble shenting in cooling lubrication fuel feed and

ignition systmms. 2 week
3. Diesel Engir2 Repair work 10 week
4. Industrial vi:it 1 week
5. Electrical/E! clronics accessories repair work 7 week
6. Driving praciice 7 week
7. Synchromesh Gear box and transfer case 4 wheel _

drive repair work, power drive. ‘ - 4 week
8. Engine fault diagnosis including Engine scanning 4 week
9. Service station equipment and wheel balancing -

and servicing & lubricalion work Fweek
10. Car A/C sysiem repair and maintenance 3 week
11. Revision and Al Indian Trade Test 2 week

Total 52 weeks

t
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LIST OF TOOLS AND EQIPMENTS

THE LIST INDICATES THE REQUIREMENT OF TWO YEARS

PROGRAMME

For a batch of unit of 16 trainees

Sl.No. Description Quantity
1 2 3
. 1. TOOL KIT

0 Hammer baii Peen 0.75 Kg. 16
2. Chisel Cold Flat 19 mm. 16
3. Uentre Punch 10 mm. Dia. x 100 mm. 16
4, Steel Rule 15 cm English and Metric 16
5. Screw Driver 30 cm x 9 mm. Blade 16
6+~ Screw Driver 20 cm x 9 mm. Blade : 16
7. Spanner DE Set of 12 pieces (10 mm. - 32 mm.) 18
8. Plier Combination 15 cm 16
O, Hand File 20 cm second cut 16
10, Feeler gaugs 20 blades (Metric) 16
11, Ring spanner set of 12 pieces (10 mm. - 32 mm.) 16
12 Steel tool bex with Lock and Key (folding type) 16

size 400 x 2J0 x 150 mm.
13,  Allen Key set of 12 pieces (2 mm. - 14 mm.) 4 sets
14, Circlip Plier (Ext. and Int.) 150 mm. And 200 (two eazh) 8 sets
15 Philips screw driver type set of 5 pieces 100 mm. -3C0 mm. 4 sets
Tools Measuring Instruments and General Shop Qut fil
1+ Rule Stee} 300 mm. 2
2.~ Divider Spring Joint 150 mm. 2
3.~ Prick Punch 15 cm 2
4+~ Chisel cross cut 200 mm. X 8 mm. 1
Sv Hammer Ball Peen 0.5 Kg. 2
6" Hammer Copper 1 Kg. With handle 1
7 Engineering Square 15 cm Blade 2
8~  Scriber 15 cm 2
8~  Scriber Block Universal 1
10~ Marking out tables 90x 60 x 30 cm(high) 1
11.. Surface Plate 60 x 60 cm 1
12, Hacksaw frame for 30 cm blade 4
13..  V'-Block 75 x 38 mm pair with clamps 2
14/ Punch Hollow 6,7,8,9, 10.5 and 12 mm set 1 set
15« Punch figure set 3 mm 1 set
16/ Punch letter set 3 mm 1 set
17.»  Hand Vice 37 mm 2
18+  Screw Driver, Electrician type 15 cm size . 2
19+  File, Flat 35°cm bastard 2
2047 File, flat 25 cm second cut 2



21
227
23
24./
25
26w
27

28
29~

30.,
31
32.,

34
35~
38/
37
38. .
38.
40.
41.
42,
43.
44,
45+
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
57.
58.

59.
60.
61.
62.
63.
64.
65.
66.
67.

File, Flat 20 cm Smooth

File, Flt safe edgs 25 cm smooth

File, triangular 15 cm second cut

File, half round 2C cm second cut

File, Square 30 cm rough

File, square 20 cm second cut

Twist Drill, Metric 3mm to 12 mm(1 mm step)

Taps and dies complete set in box B.A, BSW, BSF, American
and metric with handles

NN NDN

1 set
2 sets

Hand reamer adjustable 10.5 mm to 11.25, 11.25 mm to 12:75 mm, 1 set

12.75mm t014,25 mm and 14.25 mm to 15.75 mm.
Scraper flat 25 cm

Scraper Triangular 25 cm

Scraper half round 25 cm

Sets of Morse sockat MT-O-1, 1-2 and 2-3
Micrometer outside 25-50 mm

Micrometer outsice 0-25 mm

Micrometer Qutside 50 - 75 mm

Micrometer Qutsidse 75-100 mm

e U N N W G

1

Micrometer Inside 50 to 75 mm and 150 mm and 25 mm to 50 mm 1 each

Vernier Caliper sat 250 or 200 mm inside, outside and depth
Safety goggles

Hammer, Planishing

Setting Hammer

Mallet(Wooden)

Trammel 30 cm

Blow lamp 0.5 litre

Soldering iron 120 watts

Soldering iron copper 225 gms(fire heated)150 mm &200.mm
Pliers Nose(round and straight)150 mm and 200 mm

Snip Straight 250 mm .

Spanners double ended set-of 12 metric sizes 6 to 32 mm
Spanner off-set double ended set of 7 pds.(6 mm to 17 mm)
Double Open-enced !gnition spanner set of 5(0 to 9 mm)
Spanners adjustable 20 cm

Spanner Ring Off-sat sett of 6 SAE

Spanner for sparking plug 14 mm

Magneto Spanner set of 8 spanners

Spanner socket set(5-32 mm sockets) - complete set
Spanner TsFlex for screwing up and unsirewing in inaccessible
position.

Double open-ended Tappet spanrer

Drift copper 10 mm dia x 150 mm

Spray Gun Kerosenre

Pressure Grease Gun -

Chain Pulley Block - 3 ton capacity

Tray cleaning 45 x 20 cm

Drilling Machine(Banch) 12 mm dia

Oil Can 0.5 litre

Lifter, Valve Spring

30

1
2 pairs

each

—~ NN N~ oy
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68.  Tool, Valve grinding, suction ty type (consumable tool) 6 -
69. . Valve set cutting tools complete with Guides and Pilot 1 set
bar(all angles) in a Box. :

70.  Extractor, Stud 'EzgOut’ type 1
71.  Compression gauge to read 17.6 kg./Sg.cm 1
72.  Vacuum Gauge 0 to 75 cm 1
73.  Stone Carborandum 15 x 5 3.75 cm rough and smooth 2
74.  Cylinder dial gauge 1 set
75.  Torque wrench (0 to 67.5 kg./meter) set of 3 1
76.  Work Bench 240 x 120 x 75 cm with 4 vices 12.5 cm jaw 4
77.  Lockers with 8 drawers (standard size) 2
78. Metal rack 180 x 150 x 45 cm 1
79. FuelPump - old for practice 2
80.  Distributor - old for practice 2
81.  Carbauretor(two different tyoes 2 each
82.  Water Pump and Oil Pump 2(1 each)
83.  Filing jig for adjusting the piston ring gap 1
84.  Steel almirah 180 x 90 x 50 cm 1
85- Black Board 180 x 90 cm 1
86. Desk or.table 90 x 60 cm(for instructor) 1
87.  Fire extinguisher 2
88.  Fire buckets with stand 4
89. Tachometer 1
90.- Jack, hydraulic Hi-Lift type(Trollcy type) 2
91.  Tester sparking plug ‘NEON' Type i
92. Compressor air piston type(vehicular) 1
93.  Wheel alignment gauge - magnetic type with turn tables 1
94.  Sectionised engine gear box and differential mounted on chassis 1
95+ Brake assembly, master cylinder, wheel cylinder and servo 1
96. Vacuum assisted hydraulics brake assembly wnt'w vacuum booster 1
97.  Air Brake Assembly 1
98.  Brake Lining riveting machine(foot operated) 1
99.  Clutches, different types such as Cone type disc type
diaphragm type etc. 1
100, Axle, Gear boxes, steering boxes front axle, axle assembly 1
Independent front wheel spring assembly. Synchromesh gear box
assembly, live front axle assembly transfer case
101. Full floating axle and semi-floating axle assembly 1 each
102. Steering assembly - rack and pinion type 1
103. Steering assembly - power steering 1
104. Spring Tension scale - 0-4.5 kg. ' 1
105, Valve spring compressor : 1
106. Carburettor repair tool kit 1
107. Puller set steering wheel universal
iset
108. Puller set universal bearing and bushes set

109. Lifting jack, screw type

110. Coil spring compressor for suspension spring
111. Hot patch clamp '

112. Piston Ring Compressar

NN — B

o
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113:  Valve Key inserter _

114.  Wall Charts(Driving instructions)
115, Connecting rod alignment fixture
116.  Valve refacer

117. - Piston ring expander

118.  High rate discharge tester

119. AMNV.O. Meter

120+ Pneumatic tools

121.  Impact screw driver

122.  General purpose puller

123.. Stud extractor

124.  Spring Plier 150,200 mm

125.v Torque Wrench(set of 3 numbers)
126. Growler

127. Battery charger

128. Timing light

129.  Hydrometer

130~ Continuity meter

131/ Tyre changer

132.  Fuelinjection pump(Diesel) inline
133.  Fuel Injection Pump(Diesel) rotary
134.  Multi-point fuel injection pump
135. Petrol nozzle

136.  A/C Unit(Car)

GENERAL MACHINERY

~ Arbor press hand operated % ton

~ Motor vehicle in running condition(Diesel heavy)
-+~ Motor car in running condition(Petrol)

.v* Light commercial vehicle - .~ 3 fon

¥ 6. Heavy Commercial vehicle

- 7.0 Peirol Engine running condition MPFI type
X 8. Petrol engine running condition carburettor type
# 9~  Diesel Engine running condition (Vehicle type)
107" Petrol Engine(2-stroke) Motor Cycle/Scooter
11 Spark Plug cleaning and testing equipment

12./° Air compressor - 2 stage - 500 litre with 5 HP motor & air receiver

13+~ Mechanical Hoist/Plate Form Type
14, Exhaust gas analyser
15.  Smoke tester

2001 ~

e E@P- P&

- Grinder with two 7” wheels with twist drill grinding attachment

c ,deded 2 June 2000

_L—.L-\..A.A—-L._\.-—\_L.—L.-L.-L-—L.—\A——L__\—X—L-—L__L
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set
set
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set

2 nos.
2 sets
2 Nos.
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LIST OF OPTIONALTOOLS AND EQUIPMENT, SHOULD BE PROCURED IF
POSSIBLE.

Car Washer with detergent and steam mixed facility

VCR/VCP along with the Video Cassettes in the field of Mechanic Motor Vehicle
Engine Tuning Equment such as Duel Angle Tester etc.
Car Air Conditioning Model

Disc Brake Model

Engine Model with Petrol Injection

Engine Model equipped with Electronic Ignition System
Car Scanner

Hluminated Magnifier 10 x.

CONOO MWLM

SYLLABUS UNDER A.T.S.

First and Second Year

Syllabus for the First and Second year should be the same as that for the Trade of .
Mechanic{Motor Vehicle) under Craftsman Training Scheme.

Third Year - Shopficor Training
SYLLABUS FOR PRACTICAL TRAINING

1 Revision Further practice on front axle, suspension, steering and brake work

. ENGINE REPAIR WORK

1. Removing engine from vehicle, observing all safety precautions.

2. Dismantling cylinder head and decarbenising

3. Re-conditioning valves and valve seats

4. Removing piston and connecting rod assembly

5. Dismantling-Gudgeon Pins and bushes, szton rlnas cleaning, checking and
refitting them.

6. Checking main bearings and crank shaft

7. Checking connecting rod bearings

8. Checking and cleaning of oil passages in the crank shaft and engine block

8. Overhauling oil pump

10. Checking timing chain tension and replacing worn chain

11. Checking and adjusting valve timing

12. Checking alignment of connecting rods for twist and bend

13. Checking warping in the cylinder head

14. Measuring cylinder bores and crank pins.

15. Fitting new begring shells and adjusting main bearings

16. Re-assembling piston and connecting rod assembly in engine block

17. Fitting cylinder head and torquing to correct specifications



18.
19.

20.
21.
22.
23.
24,
25,
. 26.
27.
28,
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

13

41.
42.
43.
44,
45,
46.
47.
48.

49.
50.
51.
52.
53.
54.

55.
56.
57.

Assembling overhead valve assembly and adjusting tappets
Removing exhaust manifold, silencer pipe, silencer box, cleaning and
refitting.

Overhauling petrol pump and testing

Cleaning and testing petrol tank for leaks

Overhauling carburettors

Checking and correcting air/fuel leaks in petrol lines

Reverse flushing radiator and cooling system

Adjusting fan belt tension

Testing Thermostats

Overhauling Water pump

Replacing hose pipes and checking leaks

Maintenance of lead acid battery

Charging a battery from a battery. charger

Overhauling a distributor assembly

Testing induction coil and condenser

Cleaning and Testing spark plugs

Testing engine compression with compression gauge

Starting engine and adjusting siow speed of engine -

Trouble shooting in engine

Trouble shooting in cooling system, lubrication system and fuel feed system
Checking circuits and delivery of multi-point fuel injection pump
Testing Petrol nozzles

Checking exhaust gases and rectifying defects for improper exhaust gas.

/

DIESEL ENGINE WORK

Practice starting and stopping a diesel engine

General maintenance of diesel engine

Bleeding air from diesel Fuel system

Repairing leaks in Diesel Fuel pipelines

Servicing Diesel fuel filters and air cleaners.

Servicing of oil filters

Overhauling Transfer Pumps(feed pumps)

Removing fuel injection pump from running engine, cleaning changmg
Lubrication oil, refitting and setting injection timing

Testing fuel injectors on the vehicle for missing

Overhauling an injector and testing on test-bench

Troubling shooting in Diesel fuel feed system.

Trouble shooting in Diesel Engine

Maintenance of Log Book

Checking exhaust gases and rectifying defects for improper exhaust gas.

. ELECTRICAL WORK

Repairing of compaonents in lighting circuit
Testing bulbs and replacing fuses
Overhauling starter motor

>

34

328




39

58. Overhauling a dynamo in the vehicle

59. Repeiring and adjusting electrical horns

80. Repairing of wiper motors

61. Tracing trouble in the wiper motor circuit and rectlfymg them.

62. Studying wiring circuit of traffic signal flasher circuit and rectifying defects in the
circuit

63. Removing and fitting of alternators in vehicles

64. Trouble tracing in electrical circuits using AVO meter.

65. Check electronic control unit and its circuit in a vehicle and replace.

V. TRANSMISSION WORK - -

66. Overhauling a synchromesh gear box

67. Overhauling transfer case assembly

68. Replacing universal joint cups and cross in propeller shaft assembly

69. Identifying noise and rectifying in transmission system

70. Overhauling rear axle assembly, adjusting tooth contact in final drive assembly
71. Checking undercarriage noise in a vehicle

72. Overhaul over drive mechanism

73. Overhaul front wheel drive front axie

V|. SERVICE STATION/GARAGE EQUIPMENT

74. Repairing Jacks(Mechanical and Hydraulic type)

75. Repairing of Grease Guns and Oil spray guns

76. Care and maintenance of Air compressor and Hydraulic hoist

77. Care and maintenance of valve refacer, injector, tester, Qparx plug, tester and car
washer.

78. Care and maintenance of exhaust gas analyzer/smoke tester.

79. Practice in use of special tools

VIl. TROUBLE SHOOTING

80. Diagnosis of faults in engine, steering, brakes and transmission system and

rectifying them.

81. Diagnosis of fault in engine for improper smoke and rectify them.

82, Towing a sick vehicle.

83. Use, care and maintenance of vacuum/pressure gauges in diagnosis engine
troubles.

84. Preventive maintenance.

Wwe



SYLLABUS FOR RELATED INSTRUCTION

Related Instruction should be imparted to all the apprentices during the entire period
of training including basic training. The syllabus given for Related Instruction should
be considered as a guide. :

The subjects to be taught to the apprentices in Related Instructions are
1“. Trade Theory-

2. Workshop Calculation and Science
3. Engineering Drawing

- 4. Social Studies

FIRST AND SECOND YEAR

The content of the syllabus for the apprentices during first and second year of the
trade Mechanic(Motor Vehicle) under Craftsman Training Scheme.

THIRD YEAR '

I Trade Theory (3 hours per week or 150 hours per year approximately). The no.
of hours to be spent on the different topics in the trade theory has beenindicated.
The hours indicated are flexible and are only intended as a guide.

1. Safety at work - accidents do not happen.they are caused.

2. Revision of the work of previous two years.

3. Heat treatment of metals and alloys - its necessity definition of terms -
hardening, tempering, annealing, normalising and case hardening. Brief
description and process employad. Equipment used for heat treatment temper
colour charts.

4. Scrapping, Iappi'ng and honing operations their applications.

5. Inter changeability, fits, limits, tolerance and allowances.

8. Battery charging - fault finding and service station test including road tests

7. Machinery and equipment - Air compressor hydraulic hoist, cylinder boring
machine, crank shaft grinding machine, main bearing, link bearing, bar honing
machine, wheel alignment gauge etc. their description, operation and use. Care

and maintenance. "

8. Further description of tyres and tubes - selection of tyres carrying capacities,
inflation pressures - tubeless tyres emergency repairs. Vulcanising - re-treading.

9. Power Unit - Reasons for use of multi-cylinder engines, cylinder arrangements

and construction, combustion chamber, shapes. Cams and Cam shafts. Piston
materials and construction. Procedure in de-carbonising and vaive maintenance

»

26
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4/

including determination of cylinder wear, valve guide wear spring strength . Crank
shaft - main bearing alignment - construction crank position in relation to firing
order. Effect of altitude and power output. Fault finding - use of vacuum pressure
gauges in diagnosing engine faults.:

10. Qil film wedge theory. Viscosity - SAE numbers Factors governing selection of
correct grade of oil. Manufacturer’s specification, Types of lubricant. Qil additives.
Forced and splash lubrication. Crank, case dilution and crank case ventilation -
By pass flow and full flow system - service procedure in relation to lubrication
system. '

11. COCLING SYSTEM - Thermo syphon system and pump circulation. Thermostats
- Pressurised radiators. Anti freeze and anti-corrosive compounds.

12. COMPRESSION IGNITION ENGINES - Types of combustion chamber, effects of
turplenance.- Direct and indirect combustion. The injector pump - methods of
calibrating and phasing, spill timing - Types of Governors for compression ignition
engines. Methods of metric fuel. Injectors - arrangements of sprayers to suit
direct and indirect injection - glow plugs and manifold heaters.

13. FUEL/AIR SUPPLY SYSTEM - Fuels - specification details - calorific values and
air fuel ratios for typical fuels. Air filtration system - Air cleaners.

Typical fuels and characteristics for spark ignition and compression ignition
engines. Functions of jets, chokes, float and plot chamber. Starting; slow running
and accelerating devices. Causes of faulty running with simple adjustments.
Exhaust gas, composition and characteristics. Intake and exhaust manifolds,
turbo charger.

14. SILENCERS - Essential features in érrangement, construction. and mounting
procedures for cleaning and re-assembly, catalytic converter.

15. ELECTRICAL EQUIPMENT - Ignition timing, advance and retard by manual and
automatic control. Contact breaker cleaning and adjustments. Construction of coil
and distributor. Lubrication of electrical equipment cleaning/dressing of
commutator. Alternators in vehicles transisterised ignition.

16. Purpose of clutch, limits of clutch adjustments. Lubrication in gear box -
description and operation of special type gear box metal and rubber types of
universal joints, constant velocity joints, assembly details. Front axle drives, rear
engine drives. Over drive mechanism.

17. FRONT AXLE, FRONT SUSPENSION AND STEERING GEAR - Ball joint
suspension,. causes of steering faults and vibration - methods of correction,
Dynamic wheel balancing. ’

18. WHEELS, TYRES AND BRAKES - Construction of tyre, rims and split rims -
their sizes and fitting, cover and tube repair , inflation pressures. Wheel brake
assembly. Types of brakes and braking systems including air brakes. Servo
assisted brakes and air brakes effect of brake action and operating forces.

>
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Relining brakes, cause of noise in operation. Location and rectification of
troubles, use of special toals. :

19. FRAMES - Loads to be carried by frame, distortion under normal and abnormal
road conditions, drive and brake reaction. Constructional details - including
methods of ensuring strength and rigidity, reinforcement, testing of frame
alignment mounting of. body. Typical methods of construction for separate and
integral body. Chassis combinations, jacks and jacking systems.

20. SUSPENSION - Springs, shock absorbers, stabiliser rod - different types of
independent systems.

21. GENERAL SERVICING AND ROAD TESTING - Typical service station
equipment for routine servicing including Air compressor - Car washer - greasing
equipment. Lubrication service - Assembly of components after routine overhaul.
Importance of cleanliness in relation to chassis details and body fittings. Road
testing after routine servicing and overhaul, location and detection of faults,
simple testing on fuel consumption. Care and use of tools, equipment and
measuring instruments.

22. Use of reference tables and manufacturer hand book

23. Modern development in the trade-new technique etc.

24 Estimation of time and materizls. y

25. Quality and finish of work, importance of quality and finish of jobs at all stages
protection of finished surface etc.

26. Trouble shooting sequence.

27. Revision and test

. WORKSHOP CALCULATION AMD SCIENCE( 1 hour per week or 50 hours
per year approximately)

1. Revision of the previous two vear's work.

2. Further problems on mensuraticn , work, power and energy.

3. Elementary principles of parallelogram and triangle of forces application to lifting
tackles. :

4. Graphs - Plotting of points, plotting of graphs of simple equations, reading of
graphs.

5. Torque and its relation to forcas on engine maunting, steering gear transmission.

6. Friction - co-efficient of friction, braking, lubrication, ball and roller bearings.
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Properties of water and lubrication in relation to heat. Specific gravity -
Archemedes principle - laws of floatation. Viscosity. Change of viscosity with
temperatures, importance of this relation to selection of lubricants for various
purposes.

Properties of gaseé.

Electricity and its various effects - Electric current positive and negative terminals.
Use of switches and fuses. Units of current, resistance and voltages, Ohm's

Law, Conductors and Insulators. Units of power watt and Kilo-watt relationship
with horse power, board of trade unit. Electrical circuits - caused of open or short
circuits. Measuring instruments - volt meter - ammeter, ohmmeter, megger and
wattmeter. Types of circuits, batteries, magnets and electro-magnets - working of -
DC and AC motors.

Hydraulic elementary principles, incompressibility of iiquids, properties of liquids,
Pascal's Law.

ENGINEERING DRAWING (2 HOURS PER WEEK OR 100 HOURS

POWER YEAR(APPROX.)

Revision of the previous two years work.

Free hand sketching and production of working drawings of actual machine parts
or engine parts such as pistons, connecting rods, crank shafts, diesel injeciors,
engineer’s vice drill posts, ratchet braces etc.

Freehand sketching of detailed component from assemblies.

Freehand sketching of simple electrical circuits and reading of automotive
electrical circuits(ISTT &L~ 196 2)

Advance blue print reading.
Code of practice for general engineering drawing according 181(1S-656-1960)

SOCIAL STUDIES (1 HOUR PER WEEK OR 50 HOURS PER YEAR
APPROX.)

The syllabus has already been approved and is same for all the trades.
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