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General Information

1. Name of the Trade : Mechanic Tractor
2. N.C.O. Code No. : 845.20
3. Entry Qualification : (i) Essential : Should have passed 8th

class examination under 10 + 2
system of education or its equiva-
lent.

(ii) Desirable : Passed 10th class ex-
amination under 10 + 2 syStem of
education with Science (with Phys-
ics & Chemistry as one of the
subjects) or its equivalent.

4. Duration of Craftsman : 1Year
Training
5. Duration of Apprentice- : 3Yearsincluding 1 year Basic Training
ship Training
6. Rebate for Ex-L.T.L : (@) Full v
Trainees (i) 1 Year (Farm Machinery) *
7. Ratio of Apprentice to :1:3
Workers .

(*)NOTE: This syllabus is same for first year syllabus of Mechanic ‘{
(Agriculture Machinery or Farm Machinery)
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FINAL ACHIEVEMENT TO

(26)

TRADE COMPETENCE

1.

To use measuring tools and instruments—Calipers, Compass, Try

BE OBTAINED BY THE TRAINEE
. AFTER COMPLETION OF 52 WEEKS TRAINING

square, Feeler gauges, Dial test indicator, Vernier, Micrometer,
Pressure gauge, Vacuum gauge, Techometer & Compressure Gauge.

To handle machines and their accessories such as simple drilling
machine, Pedestal grinding power press lathe & air compressor, etc.

To perform shop operation :

Major assemblies of an engine Gear box, differential, Steering,
Brakes, Cooling system, Air induction system, Hydraulic system,
Fuel system, Lubrication & cooling cleaning of the injector,

electrical system etc.

Driving tractors and handling different controls while using imple-

ments.

Knowledge. of oils and lubricants used in the maintenance of

tractors and implements.

Understanding and solving calculations problems related to the

trade.

To know, read and understand :

Simple blue print, Reading & making of free hand sketching, Use.

-of reference tables, purpose of safety precautions and regulations.

Use of fire extinguishers driving precautions, read rules, proper
maintenance of tractor; power tiller and tractor implements and

accessories.

e7))

LIST OF LS.I. BOOKS FOR TRADE OF FARM MECHANIC

Si.

1.8.1. Code No.

Title

No.
1 2 3
1. Automative brake lining. IS : 2742 — 1964
2. Clutch facing for antomotive transmission IS : 3649 — 1966
3. Glind bore diameters for 1.S. engines. IS : 3511 - 1966
4. Fmﬂ filters for diesel engines, methods of test ‘
5. Fuel injection pumps, single cylinder. 1S : 1548 - 1964 -
6. Dimension for injection nozzles. IS : 3170 - 1965

20.

21.
22

n~

Size “E’ for diesel engines.

High pressure connections for Fuel injection
equipment or diesel engines.

Box spanners.

Bolts and screw, dimension of ends of.
Burden and tube pressure & vacuum gauge.
Oil cans (Part I). Light duty oil cans.

Open jaw spanners. ‘

Toothed gearing glossary of terms for.
‘Worm gearing.

Radiator hose. :

Lubricating oils, 1.C. engines.

Grease multi-purpose No. 1,2 & 3.

Diesel fuels.

Portable jacks for automobiles, mechanical
& hydraulic.

Valve grinding paste.

Leaf springs for automobiles suspension.
Motor gasoline, 79 octane.

x . . - e

IS : 3173 ~ 1965

IS : 2030 — 1962
IS : 1368 — 1967
I1S: 362- 1965
1S : 4561 — 1968
1S : 2026 — 1968

IS: 599- 1960
IS: 373- 1966
1S : 2765 - 1964
IS: 496 - 1966
IS : 1602 —~ 1956

1S : 1460 - 1968
1S : 4552 - 1968

IS : 1004 — 1956
IS: 113- 1966
IS: 158 1960

LY ~em PPN
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1 2 3
27.  Automobile lighting and signalling devices, IS : 3105 - 1966
general requirement for.
28. Automobile electric horn relays IS : 2077 - 1962
29. Distributors, methods of test for. IS : 4036 - 1967
30. Fuse boxes for automobiles. IS : 4068 — 1967
31. Ignition coils IS : 2325 - 1963
32. Sparking plugs methods of test for. IS : 1062 - 1963
33.  Starter for automobiles. IS : 3141 - 1965
'34.  Generators (Dynamos) for automobiles. IS : 2646 — 1964
35. Cartridge fuse links for automobiles. IS : 2577 - 1963
36. Lead acid storage batteries (Heavy duty) IS: 985 - 1962
for motor vehicles.
37. Lead acid storage batteries (Light duty) IS: 395- 1962
for motor vehicles.
38. Engineering drawings, general code of IS: 696 — 1960
practice for.
39: Data sheet for industrial tractors. 1S : 5008 - 1969

(29)

NAME OF TRADE—MECHANIC (TRACTOR)

' List of Tools & Equipment for a batch of unit of 16 trainees

SL Items For For
No. Instructors Trainees
1 2 \ 3 4
TRAINERS KIT '
1. Hammer ball Peen 0.75 kg. 1 16
2. Chisel cold flat 20 mm x 150 mm 1 16
3. Centre Punch 100 mm 1 16
4. Caliper outside spring 150 mm 1 16
5. Ca]ipér inside spring 150 mm 1 16
6. Steel rule 15 cm English & Metric 1 16
7. Screw driver 750 mm x 6 mm ‘ 1 16
8. Screw driver 100 mm x 8 mm 1 16
9. Spanner D.E.setof6.7mmto 15x 16 mm 1 16
10. Plier combination 150 mm ‘ 1 16
11. Hand file second cut 250 mm 1 16

TOOLS MEASURING INSTRUMENTS GENERAL SHOP OUTFIT

12.
13.
14.
15.
16.
17.
18.
19.

20."

21.

Rule steel 300 mm to read inches & mm
Dividers spring 150 mm

Prick punch 150 mm

Chisel cross cut 9 x 3 mm

‘Chisel diamond point 9 mm

Chisel half round 9 mm

Hammer ball peen 0.5 kg.

Hammer ball peen 0.25 kg.

Hammer copper 1 kg. with handle
Hammer plastic 0.25 kg. with handle

I
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2 3

steps of 1.5 mm set of 12,

4
26. Surface plate 60 x 60 mm 1.
27. Hacksaw frame adjustable for 20 to 3¢ mm blades 4
28.  “V’ block pair with clamps 7.5 x 3.75 cm 2
29. Punch hollow 6.7 and 9 mm set 2 ‘sets
30. Punch letters sef 3 mm 1 set
3. Punch number set 3 mm I set
32. Hand Vice upto 375 mm 2
33, Screw drivers of different sizes 8x250 mm y 4 sets
10 x 300 mm one
10 x 350 mm each
34. Phillips Screw Driver kit blades 5 mm dia 2 !sci:sc
35_. File flat 350 mm bastard 4
36. File flat 250 mm second cut '4
37. File flat safe edge 250 mm smooth 4
- 38. File triangular 150 mm second cut 4
39. File half round 400 mm second cut 4
40.  File flat 200 mm smooth 4
41. File square 300 mm rough 4
42. File square 200 mm second cut 4
43. Drill twist S.S. 1/8” to 1/2” x 1/64” set 2 sets
44. Drill mistmetzis?:mto 12mm x I mm 2 sets
45. Taps and dies complete set in box B.A., 1 set
B.S.W_, B.SF. American and mefric each.
46. Rasp Cut file—250 mm 1
47. "H.S.S. Hand reamers, parallel 8 to 12 by 1.5 mm 2 sets
48. HS.S. hand reamer adjustable 11 to 12, I set
12t0 13, 13 to 15, 15 to 16 mm. each
. 49. HSS. handreamer35t0125mmm 1 set

- 3D
1 2 3 4
54. Scrapper, bearing 4
55. Chaser hard W/V 9 to 40 T.P.L set of 11 external 1 set
56. Chaser hand W/V 9 to 40 T.P.L set of 11 internal. 1 set
57. Setof rriorse socket 0-1,1-2, 2&3 2 sets
58. - Dial indicator to read 0.2 mm 2
59. Screw piich gauge with 22 pitches from 9 to 40 TPL 2
60. Micro-meter, outside 071" 2
61. Micrometer outside 0 to 25 .mm, 25 mm to 50 mm 2
62. Micrometer outside 50 mm to 75 mm, I each
75 mm to 100 mm, 100 mm to 125 mm
i 125 mm to 150 mm
'63. Micrometer inside 25 to 50 mm with extension 2 each
rod. 50 to 75 mm with extension rod.
_64. Vernier caliper set 150 or 200 mm inside 1
and outside, depth to read inches and mm
' 65. Safety goggles (Cear Glass) 2 Pairs
66. Hammer, planishing L2
67 Setting hammer 2
68. Mallet (wooden) 2
69. Trammel 300 mm I
70. Blow lamp 2
71. Soldering iron 120 wait. 2
72. Soldering iron copper 280 gms. (Fire heated) 2
73. Snipt Straight, 250 mm 2
74. Stake, hatchet type 2
75. Stake grooving 2
76. Grover—3, 4, 6 mm I each
77. Round long nose piier 150 mm 2
78. Round flat nose plier 150 mm 2
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(32)
1 2 3 4
. 83. Pot melting ’ . 2
84. Shovel 1
85. Rake 1
86. Poker 1
87. Spanner double open ended set of 12 pcs. 4 sets
sizes 6 x 7 to 27 x 32 metric set
88. Spanner double open ended set 12 pcs. 2 sets
_ SAE 1/4 x 5/16” to 1'/;” x 1 W~ 2 sets
89. Spanner double open ended set of 12 pcs. 2 sets
size WW english 1/16” x 3/32° to 3/4’ x 7/8’
90. Spanner double open ended jaw long pattern 2 sets
spanner 6 X 7 to 27 x 32 mm
"J 91. Water pump plier 2
92, Pipe Wrenches 250 mm, 350 mm, 450 mm 2 each
93. Spanner adjustable 150 mm, 200 mm 2 each
94. Spanner bihexagon Impact socket set 20 pcs 2 sets
size 12.5 mm (2”) 11 mm to 32 mm with
speed handle, off set handle (sliding bar)
, angle handle, extensions and universal
joints & rachet handle.
95. Spanner bihexagon Impact socket set 20 pcs © 2 sets
- size 12.5 mm (¥2”) SAE 3/8” to 1¥4” with speed
handle, off set handle (sliding bar handle) angle handle,
extension and universal joint and rachet handles
-96. _Double open ended tappet spanner from 1 set
11 x 12 mm to 16 x 17 mm
97. Drift copper 150 mm of different dia 2 each
98. Gun paraffin set 1
99. Gun, grease pressure » ro 1
100. Chain & Block 3000 kg. (3 ton) 1.
101.  Tray cleaning assorted sizes 8 Nos.

1 2 3 4 -
105. Valve seat lapping tool suction type 6
106. Valve seat lapping tools screwing type 1
107. Valve seat cutting, tools complete with 1

guides -and pilot bar (all angle) and sizes
cutter and stones type.
108. Valve refacing Machine.
109. Stud extractor (suitable to drive all sizes of studs) 1
110. Stud remover (suitable to remove all sizes 1 set
of broken studs or bolts)
111. Compression gauge to read 0 to 250 kg/sq. cm 1
112.  Vacuum gauge 0 to 75 cm. 1
113. Fuller set for steering wheel universal 1 set
114. Fuller set universal for bearing and bushes 1 set
115. Connecting rod alignment fixture 1 set
116. Pneumatic Tools for tightening and opening Nut & Bolts.
117. Pneumatic reveting tools.
118. Stone, carborandum 15 x5 x 4 cm. 1 each
smooth and rough. ‘
119. Injector Testing machine (Hand tester) 1
120. Cylinder Gauge capacity 6 to 15 cm 1
121. Ring expander and remover. 1
122. Torque Wrench (0 to 150 Lbs.—ft.) 1
123. Ring groove cleaner. 1
124. Ring compressor 2
125. Torque Wrench (0 to 20 kg. metre) 1
126. Torque Wrench (0 to 40 kg. metre) 1
127. Work bench 255 x-120 x 60 cm with 4 vices 4
12.5 cm jaw.
128. Lockefs with 8 drawers (standard size) 2
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1 2 3 4
133. Starter motor. 2
134, Hydraulic Pump, control valves (two types) 2
135.  Injectors (four types) 2 each
136.  Water Pump & Oii Pump of different types 3 each
137.  Feeler gauge for checking tappet clearance 2 Nos.
138.  Feeler gauge for checking piston clearance 2 Nos.
139. Injector cleaning kit 2
140.  Filing jig for adjusting the prston ring gap. I
141.  Steel Almirah 4
142.  Instructor table 1
143. . Chair 4&rm and without arm 3 Nos.
144. Fire extinguisher 2
145.  Fire buckets with stand 4
146.  Class furniture Dual desk with stool or benches 20 Nos.
147.  Techometer (counting type) 1
148.  Brake drum spring balance belt etc. for 1 set
performance testing of engine.
149.  Lifting jack screw type 3000 kgs. 4
150. Equipment puncture, in box. 1
151.  Spray gun with accessories. . 1
GENERALINSTALLATION
152.  Grinder with two 18 cm wheels with twist 1
drill grinding attachment.
153.  Compressor capacity 12 c. ft. piston type 1
with pressure gauge (for inflating of tubes)
spray gun etc. . ‘
154. Hydraulic Jack HI-LIFT type (Trolley type) 2 Nos.
155. Car (Tractor) washer reéiprocating type

double piston electric operated w1th water

tanl aed Adilealtl Lo e E]

158.

159.
160.
161.
162.
163.
164.

(35)
and different accessories (trailor, M.B.
Plough, cultivator)

Wheel type tractor fitted with diesel engine 3
with standard accessories and special tools
(25-35-45) draw bar HP of different make.)

Rotavator _

9 tine cultivator-spring loaded mounted type
3 furrow disc plough with scrapers

Ridger

P.T.O. operated rotary lawn mower

b ed ek ek

Rear axle assembly gear box steering . 2 set
box assembly of diesel engine tractor. each

NOTE : (1) No additional items are required to be provided for the batch/

unit working in second shift except the items indicated under
the trainees kit lockers for trainees.

" (2) Thespecification of the items in the above list have been given
in metric units. The items which are available in the market
nearest to the specifications as mentioned above, if not
available as prescribed should be procured. Measuring instru-
ments such as steel rule which are graduated both in English
and Metric units may be procured if available.
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APPROVED SYLLABUS OF PRACTICAL TRAINING AND
RELATED INSTRUCTIONS FOR THE TRADE OF MECHANIC
TRACTOR UNDER APPRENTICESHIP ACT 1961.

The period of training for this trade is 3 years consisting of Basic
Training for a period of one year and Shop Training for the remaining period.
(The Syllabus for this trade should be considered as a guide for imparting
Apprenticeship Training according to the facilities available in Industry)

List of operations/skills to be learnt during Practical Training which
includes Basic Training.

NOTE : (1) Alifreshers should undergo one year Basic Training followed

2

by two years training/the Shop Floor. The apprentices should
have more practice on the Shop Floor on these operations/
skills which have already learnt during Basic Training and
additional operations/skills during the Shop Floor training

and develop the method of work, speed, accuracy and finish
the jobs.

The content of one year training in Industrial Training Institutes
in the trade is exactly the same as mentioned in (1) above. The

trainees of ITIs who may be engaged for two years Shop Floor

training after one year training in Industrial Training Institutes
should follow the same Course for apprenticeship as in (1)
above.

(The operations/skills which an apprentice will be required to carry out
to cover the approved syllabus for practical training during a period of three
years are as listed below. It is not necessary that the operations/skills should
be performed in the order in which they are listed).

SI1. No. Operations/skills to be learnt during Basic Training
1 ‘ 2
1. Introduction to the trade and safety precautions.

Bench Fitting

2. Introduction and use of hand tools.

(37
1 2
7. Use of precision measuring instruments.
8.  Scraping flat surfaces.
9.  Care and maintenance of tools.
Drilling, Tapping and Reaming
10. Driiling including blind holes.
11. Tapping by hand.
12. Use of Stocks and dies.
13. ‘ Hand reaming.
14.  Machine reaming.
15.  Useof adjustable reamers.
16.  Use of taper reamers.
17.  Removal of broken studs.
Turning
18. . Care and operations of centre lathe.
19. Tool grinding (Lathe)
20.  Use of chucks.
21.  Turning within an accuracy of x 0.05 mm
Sheet Metal Work and Welding
22.  Bending and rolling.
23.  Soft soldering.
24.  Brazing.
25. Pipé bending.
26.  Fitting of nipples and unions.
27.  Simple welding of Sheet Metal.
28.  Arc welding practicé.

Power Unit of Tractor

29.

Handling of tractor.
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1 2

34, Fitting of pistons and rings.
35.  Engine assembly.

Cooling System
36.  Checking of cooling system.
37.  Overhauling water pump and radiator.
38.  Study of Fuel System.
39.  Bleeding fuel system.
40.  Fault finding & repairs.

Transmission Systein

"41.  Clutch overhauling.

42.  Gear box overhauling.
43. Overhauling of rear axle.

Steering and Brakes

44, Overhauling and adjustment of steering and brakes.
Hydraulic System

45. Overhauling of Hydraulic system.

Under Carriage
46.  Track adjustment.
47..  Minor repairs of tyres and tubes.

Electrical System

48.  Maintenance & minor repairs of starters, dynamo and regulators.

49. Care and maintenance of batteries and tighting system.
" Lubrication System B
50.  Lubrication system fault finding remedies.

51.  Reconditioning of oil filters.

Tractor Implements

~ ~ 9. . E ~
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1 2

Trouble Shooting
56.  Fault finding and remedies. -
57.  Use of manuals and catalogues.
58.  Preparation of job cards and estimates.

Shop Training-2 Years
59. Instructions to safety precaution on shop floor.
60.  Use of precision measuring instruments.
61.  Care & Maintenance of Tools.
62.  Use of centre and pilot drills.
63. Tapping in lathe. E
64. Reaming in lathe.
65.  Joining metals by Arc Welding. -
66.  Servicing of air cleaners of different stractors.

Cooling System
67. . Overhauling of radiator.
68. Ovefhau]ing of water pump.
69.  Flushing of cooling system.
Air Intake System .
70. ’ Refacing of valves on a valve refacer.
71.  Cutting and grinding of valve seats.
72.  Tappet clearance adjustments.
73. . Removal and fitting of valve seat inserts.
74.  Bleeding Fuel System.
75.  Overhauling of feed pump.
76.  Testing of injectors and overhauling.
71.  Overhauling of fuel injection pump, fitting and timing setting.
78.  Governer adjustments.
70 Chanlk and caririra filtar



(40)

l n

2

(41)

82.
83.
84.
85.
86.
87.
88.
89.
90.

91.
92.
93.
94.
9s.

Checking of piston groove for wears.
Reconditioning of cylinders.

Placing rings on pistons.

Reconditioning of crank shaft.

Fitting new liners and reboring where necessary.
Removal of ridge from cylinder liner.

Check, clearance between piston and cylinder bore.
Pressure test of cylinder block.

Method of tightening cylinder head bolts, main and big and bearing
bolts. '

Detect, cracks in cylinder head and cylinder block.
Checking oil clearance in main bearings.
Engine-timing.

Checking oil clearance in big end bearings.

‘Connecting rod alignment.

Lubrication System

96. Checking of wearing gears & housing of oil pump.
97. Setting oil pressure relief valve.
98.  Cleaning of oil filters.
99.  Fault finding and remedies.
100, Checking for oil leaks in crank ear, value, cover, joint etc.
Engine Assembly
101. Installation of crank shaft in cylinder block.
102.  Fitting main bearings.
103.  Fitting pistons and connecting rods.
104. Fitting big end bearings.
105.  Fitting head assembly.
106.  Fitting of crank shaft, timing gears, oil pump assembly.

1 2
110. Clutch plate relining.
111.  Attending minor repairs.
Transmission System
112.  Checking different components for proper operation.
113.  Fault finding and remedies. ‘
114. .Overhauling of final drive and differential.
115. Transmission (Gear Box) overhauling.
116.  Repairing of P.T.O. System & drive pulley.
Brake & Steering
117. Checking of brake components for serviceability.
. 118.  Brake service iricluding replacement of lining.
119. Fault finding, causes and remedies.
120.  Checking wear in ball socket joint of steering.
121.  Care and maintenance of steering system.
122. . Checking of wheel alignment, toe-in and toe-out.
123.  Checking and overhauling of power steering.
124.  Minor vulconising repairé on tyres and tubes.
125.  Water ballasting of wheels.
126.  Wheel track adjusfment.
127.  Remove and refit wheel.
128.  Check and service under carriége components.
Electrical System
129.  Wiring of tractors.
130.  Checking of dynamo and minor repairs.
131.  Minor repairs on regulators.
132, Checking of self starter and minor repairs.
133.  Care and maintenance of electrical system.
134.  Battery maintenance.



138.

(42)

Fault finding and carry out minor repairs.

Trouble Shooting

139.
140.
141.
142.
143.
144.

145.

Fault finding, causes and remedies.

Use of service manuals. \

Use of parts catalogues. |

Preparation of list of parts for attending quick repairs.
Preparation of job cards and cost estimates.

Preparation of maintenance schedules for different makes of trac-
tors.

Running in and engine test.

(43)
SYLLABUS FOR RELATED INSTRUCTIONS

Related Instructions should be imparted to all the apprentices during the
entire period of training including Basic Training. The syllabus given for
Related Instructions should be considered as guide.

The subjects to be taught to the apprentices in Related Instructions :

1. Trade Theory
2. Workshop Calculation & Science.
3. Engineering Drawing.
4. Social Studies.
FIRST YEAR

The contents of the syllabus for the apprentices during first year training
should be the same as the contents of the one year course for I.T.I. trainees in
this trade.

SECOND & THIRD YEAR

1. Trade Theory (3 Hours per week or 150 Hrs. per Yrs. approx.)
(The number of hours to be spent on different topics in trade theory has
been indicated. The hours indicated are flexible and are only intended

as a guide.)

1. Safety at work—accidents do not happen. ‘
They are caused. 6 Hours

2. Revision of previous years work 9 Hours =~

3. Materials of construction
Introduction, classification of steels, carbon steels, alloy steels, cast
iron, white or chilled cast iron, malleable cast iron etc. 3 Hourxs

4. Drilling machines—their brief description, operation and use,

drilling machine accessories such as adopters, chucks etc. Drill
angles and their importance. Marking out for drilling. Drawing back
for centre. Cutting speed and coolant, decimal equivalent of drill
size. Table of cutting speed, feed and coolant. Calculation of drill
size for tapping. 3 Hours

Heat treatment of matale and allave and ite neraceary dafinitinn of
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6. Diesel Engine Working Principles & Terminology in brief. Two
stroke and four stroke operating cycles. Engine types,. Comparison
between diesel and petrol engines. Study of basic parts of an internal
combustion engine and their function.

. Cooling Systems ; General description for tractors and earth moving
machinery causes of over-heating. Anti-freeze and anti-corresive
compounds—fuel system, care and handlling fuel and lubricants.

Petrol-types of fuels, derivation and uses, descfiption and function
of fuel system components. Types of system gravity feed, vacuum
pressure feed and pump injection system, fuel pumps, air cleaners
etc. Carburetors, diesel fuel system components fuel injection
system—injection nozzles, fuel pumps, importance of fuel, filters
etc. Governers principles of operation, types and maintenance,
lubrication fundamental of lubrication, oil film and weldge theory,
viscosity, S.A.E. number. Selection of correct grade of oil for a
given job, Oil additives, bearings and bearing surfaces. Qil scales,
types of lubricants. Importance of cleanliness. Engine lubrication
system in use. 15 Hours

. Ignition System : Diesel—compression ignition, surface ignition
(Semi-diesel)—firing order, Ignition Lag, detonation, combustion
and pre-combustion chambers, Airsystems and filters, super chargers
and turbochargers—effect of altitude on power output.

Petrol—battery ignition system, and magneto system. Description
of component parts. Sparking plugs, starting systems—general
description, electrical systems auxiliary petrol engine, compressed
air, in heat (Petrol/Diesel) system—hydro starters. Electrical sys-
tems : Description and functions of components of electrical
system—starting circuit and generating circuit. Battery—use, care
and maintenance, voltage regulation, lighting circuits, 'A.C.
Generators—Alternator and rectifiers. 12 Hours

. Clutches : Types of clutches, frictional air actuated and hydraulic-

Maintenance procedures and adjustments. Transmission Systems,
Types of gear boxes. Constant Mesh, sliding mesh syncromesh.
Eplicylic gear system. Auxiliary transmissions Transfer cases and
gear box components Torque converter, Power Shift transmission

11.

12.

13.

14.

15.

16.

17.

18.

45)

fault finding and remedies in Hydraulic Systems. Self sealing used
in remote control pressure hose pipe.

Drive lines and differentials : Propeller Shaft universal joints
differential carriers double reduction gearing, tandem drive
units—reversej, gear differentials—front wheel drives chain drives,
crown wheel and pinion pre-loading and backlash adjustments,
final drive-steering clutches, Steering brakes, ball and pinion
gear—Maintenance, repair and adjustments.

General fault finding and service station test including road
performance—control and dash board instruments, smoke analys-
ing and pollution control.

Machinery equipment : Compressor, spray pointing machine hy-
draulic elevator, valve grinder and refacer valve seat grinder,
cylinder boring machine, lubrication machine and spark tester, wheel
alignment gauge, jack etc. their description, operation and use. Care
and maintenance of machinery and equipment. 9 Hours

Mobile workshop : Layout and equ:pment including welding and
cutting equipment. 3 Hours

Further description of tyres & tubes : Dimensions and description—

"explanation of bend, side walls, cord body, breaker strips tread,
" tube, flap etc. ply rating, selection of tyres, carrying capacities,

inflation pressures, loading, mounting and dismounting. Repair of
minor damages & storages, valverepairs, tubeless tyres—emergency
repairs, vulcanising & retreading. 6 Hours

Breaks and braking system : Types of braking systems in use—
mechanically operated, hydraulic servo breakes, air brakes, vacuum
boosters, electric systems and air suspended systems—maintenance
& adjustments. 6 Hours

Steering Systems : Description of steering components—servicing
procedures—explanation of camber, king pin inclination, castor.
Toe-in and Toe-out, wheel alignment and effect on steering. Power
steering use of centre differential to aid steering. 6 Hours

Use of hand books, reference tables and Service manuals.
3 hours



21.

22.

23.

NOTE :
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Critical approach and method of working, esﬁmaﬁon of time and
material, job handling. 12 Hours

Quality and finish of work. Importance of quality and finish of jobs
at all stages—protection of finished surfaces etc. 6 Hours

Preventive maintenance : Its importance and systematic approach.
. - 6 Hours
Revision and Test. 6 Hours

In 2 years, 300 hours approximately should be spent and the time
indicated above should be doubled.

2.  Workshop Calculation and Science
»(] hour per week or 50 hours per year approx.)

L

2.

10.

Revision of previous year’s work.

Mensuration : Area of circle and ellipse. Volume and weight regular
cones and spheres. Calculation of area, volume and weight of
simple hollow and solid bodies—applied problems.

. Graphs : Plotting of points, plotting of graphs of simple equations,

reading of graphs.

: Advanced problems in mensuration work, power and energy.

- Meaning of tenacity, elasticity, malleability, brittleness, hardness,

compressibility and ductility.

Meaning of stress, strain, modulus of elasticity, ultimate tensile
strength, factor of safety and different types of stresses.

Difference between pressure and force.
Determination of force on the piston, ram etc.

Torque and its relations to force on engine mountings and transmis-
sion.

Work and its measurement, calculation of work done by force on

3.

12.

13.

14.
15.

16.

17.

18.

@n

Explanation of expansion of solid liquids and gases due to heat—co-

‘efficient of expansion. Brief description of transference of heat,

conduction, convection and radiation.

Properties of water and lubricants in relation to heat. Specific
Gravity. Archemedies Principle, Laws of floatation,
viscosity—change of .viscosity with temperature, importance of
this relation to selection of lubricants for various purposes.

Properties of gases—compression and expansion of gases.

Magnets : natural and artificial, poles of magnet, lines of force-
magnetic field, earth magnetism.

Horse Power : Mechanical efficiency, fuel consumption per B.H. I
hour, mean effective pressure.

Electricity and its various effects, electric current positive and
negative terminals. Use of switches and fuses. Unit of current,
resistance and voltage. Ohm’s Law, conductors and insulators, unit
of power-watt and kilo-watt relationship with horse power. Board
of trade uiiit, electricity circuits, causes of open and short circuits,
measuring instruments :

Ammeter, voltmeter, ohmmeter, megger, wattmeter. Types of
circuits, batteries, magnets and electric magnets. working of DC &

AC meters.

Hydraulics—elementary principles. Incompressibility of
liquids—properties of liquids—Pascal’s Law.

Engineering Drawing
(2 Hours per week or 100 Hrs. per year approx.)

1.
2.
3.

Revision of previous year’s work.
Development of surfaces of simple objects.

Drawing of reveted joints, different types of threads, bolts, nuts and
locking devices, keys, cotters, different types of couplings, bear-
ings, pulleys, gears etc.

Construction of isometric scales.



" automotive electrical circuits. (IS : 732-1958)

(48)
Free hand sketching of detailed components from assemblies.

Free hand sketching of simple electrical circuits and reading of

Advance blue print reading.

Code of practice for General Engineering Drawing according to
LS.I (S : 696-1960).

The list of tools for Basic Training is the same as for Mechanic
(Tractor) Craftsmen Training.




