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Directorate General of Training (DGT) under the Ministry of Skill Development and Entrepreneurship (MSDE) is the apex 
body in the country as regards planning, formulating and prescribing norms, standards, procedures and guidelines in 
respect of various vocational training schemes like Craftsmen Training Scheme (CTS), Apprenticeship Training Scheme 
(ATS), Craft Instructors’ Training Scheme (CITS) and several other similar schemes, the core objective of which is to 
equip young people with skills as would help them secure decent employment. Of all these schemes CTS implemented 
through a vast network of Industrial Training Institutes, is by far the biggest in terms of not only the number of trainees 
deriving benefit, but also in terms of well-established and fully-equipped institutional framework.

Prescribing well designed curriculum and putting in place appropriate assessment and certification procedure are among 
the vital aspects of vocational training. DGT has not only designed and prescribed curriculum for each designated trade but 
also, in the recent past, brought into force the National Skill Qualification Framework (NSQF). Under this framework, each 
level of the NSQF is described by a statement of learning outcomes in five domains, known as level descriptors. These 
five domains are: Process, Professional Knowledge, Professional Skill, Core Skill and Responsibility. The curriculum for 
FITTER TRADE, having two years’ training duration, has been designed in a way as would match the learning outcome 
to Level 4, under the sector of Capital Goods and Manufacturing. 

This book has been developed in relation to the professional knowledge (trade theory) part of the prescribed curriculum 
for FITTER TRADE. The unique features of this book are:

•	 Theory	subject	matter	presented	in	Self-contained Modules format	–	total	15	modules	(8	for	first	year	and		
7	for	second	year)

•	 Each	module	 supplemented	 with	 wide	 bank	 of	 multiple	 choice	 questions,	 not	 only	 with	 key	 but	 also	 with	
essential	explanatory	notes	to	facilitate	learning.

•	 Subject	matter	arranged	sequentially according to syllabus,	 in	simple	easy-to-understand	 language	and	
profusely	illustrated.

•	 A	set	of	16	model	papers	(8	each	for	first	and	second	year)	on	All	India	Annual	Trade	Test	Pattern.	Here	again	
with	key	and	essential	complementary	notes.

We do firmly believe and hope that this 3-in-1 volume viz., 

 1. Trade Theory
 2. Assignment (MCQs)
 3. Model Papers (Solved) for Annual A.I.T.T. Exam
will be of great help to trainees to learn and understand theory subject of Fitter trade and also equip them to confidently 
face All Indian Trade Test. We would, undoubtedly, welcome suggestions from our esteemed readers that would help us 
make further improvements in subsequent editions.

— Author

Preface to NSQF (Level-4) Compliant Edition



FITTER THEORY

1st Year

 1. Workshop Safety ..................................................... 3–12
Introduction to the Trade: Job Role of a Fitter, 
Maintaining Discipline in ITI, Soft Skills: Introduction, 
General Workshop Safety Precautions, First 
Aid: General, ABC of First Aid, Electrical Safety, 
PPE, Response to Emergencies: Electrical 
Safety, Personal Protective Equipment, Response 
to Emergency, Fire Safety, House Keeping and 
Good Shop Floor Practices: Housekeeping, 5 S, 
Occupational Safety and Health: Environmental 
Issues, Hot Work, Confined Space, Material Handling 
Equipment, Lifting Load

  Assignment/Test—Solved .................................... 10–12
 • Multiple Choice Questions
  •  Key to Multiple Choice Questions
 • Explanatory Notes
 2. Basics of Fitting .................................................... 13–64

Linear Measurement: Units, Steel Rule, Scriber, 
Dividers, Datum, Calipers, Trammel, Prick Punch, 
Centre Punch, Hammers, Screw Driver, ‘Vee’ 
Blocks, Testing Accuracy of ‘V’ Blocks, Precautions, 
Marking off Table, Vice and Hacksaw: Vices, Care 
and Maintenance of Vices, Vice Clamps, Hacksaw, 
Hacksawing, Precautions, Try Square, Files: Types 
of Cuts, Grades, Filing, Filing Techniques, Angular 
Measurements, Marking Media and Marking: 
Marking Media, Methods of Marking, Surface Gauge, 
Cold Chisels: Chisel, Chipping Operation, Method 
of Chipping, Surface Plate and Auxiliary Marking 
Equipment: Surface Plate, Angle Plates, Parallel 
Blocks, Physical and Mechanical Properties of 
Engineering Metals: Physical Properties, Mechanical 
Properties, Saws: Circular Saw, Reciprocating Saw, 
Band Saw, Micrometer: Outside Micrometer, Inside 
Micrometer, Vernier Calipers: Digital Height Gauge, 
Vernier Depth Gauge, Vernier Bevel Protractor, 
Drilling Processes: Drilling, Types of Drilling 
Machines, Work Holding Devices, Sharpening of Twist 
Drills, Hand Taps: Tap Wrench, Threading Dies, Die 
Stock

  Assignment/Test—Solved .................................... 58–64
 • Multiple Choice Questions
  •  Key to Multiple Choice Questions
 • Explanatory Notes
 3. Sheet Metal Working ............................................. 65–89

Safety in Sheet Metal Working; Types of Metal 
Sheet, Shearing: Hand Lever Shear, Shearing 
Machines, Sheet Metal Working Tools: Snips, 
Stakes, Dies, Other Tools, Sheet Metal Hammers; 

Seams and Hems, Seams, Hems, Notches, Solder 
and Soldering: Soldering, Soldering Iron, Types 
of Solders, Soldering Flux, How to Solder, Silver 
Soldering, Brazing: Heating Methods, Rivets and 
Riveting: Riveting, Riveting by Hand, Riveting by 
Machine, Hot and Cold Riveting, Dolly, Shapes of 
Rivet Heads, Tinman’s Rivets, Riveted Joints, Terms 
Related to Riveted Joints, Selecting Correct Size of 
Rivet, Length of Rivet, Caulking and Fullering

  Assignment/Test—Solved .................................... 85–89
 • Multiple Choice Questions
  •  Key to Multiple Choice Questions
 • Explanatory Notes
 4. Welding ................................................................ 90–116

Safety: General Welding Safety Tips, Gas Welding: 
Types of Flames, Types of Gas Welding, Gas Welding 
Equipment, Gas Cylinders, Regulators, Welding 
Blowpipe, Arc Welding: The Electric Arc, Manual 
Metal-Arc Welding, Welding Circuit, Striking the 
Arc, Arc Length, Arc Welding Equipment: A.C. 
Transformer, D.C. Welding Generator, Rectifier, 
Inverter, Machine Rating, Polarity, AC Versus DC, 
Arc Welding Voltage, Arc Welding Current, Welded 
Joints: Types of Welded Joints, Edge Preparation 
Before Welding, Welding Positions, Electrodes: 
Electrodes, Coding of Electrodes, Indian System 
of Coding of Electrodes According to IS: 814 – 
1991, Elongation and Impact Properties, Welding 
Position, Radiographic Quality Electrodes, Selecting 
the Correct Electrode, Storage of Electrodes, Gas 
Cutting: Gas Cutting Installation, Lighting the Cutting 
Torch, Cutting

  Assignment/Test—Solved .................................110–116
 • Multiple Choice Questions
  •  Key to Multiple Choice Questions
 • Explanatory Notes
 5. Drilling, Reaming, Grinding .............................. 117–157

Drilling: Drill Materials, Types of Drills, Parts of a 
Drill, Size of Drill, Cutting Speed and Feed of Drill, 
Drill Holding Devices, Countersinking, Counterboring 
and Spot Facing, Drill Troubles, Sharpening of Drills, 
Reaming: Reaming, Reamers, Parts of a Reamer, 
Reamer Tool Geometry, Boring, Trepanning, Screw 
Threads: Screw Thread Terminology, Screw Thread 
Profiles, Taps: Tapping, Hand Taps, Machine Taps, 
Pipe Threads And Pipe Taps, Tap Wrench, Grinding: 
Types of Abrasives, Types of Bonds, Abrasive 
Grain Size, Grinding Wheel Grade, Grinding Wheel 

NSQF (Level-4) compliant competency based curriculum for Fitter under CTS (2022 Syllabus) ............................ vii – x
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Structure, Grinding Wheel Shapes and Faces, 
Mounting of Grinding Wheel, Glazing and Loading, 
Wheel Balancing, Dressing and Truing, Grinding 
Wheel Selection, Off-Hand Grinding on Bench and 
Pedestal Grinders, Use of Coolant, Gauges: Radius 
/ Fillet Gauge, Feeler Gauge, Telescopic Gauge, 
Small Hole Gauge, Care and Maintenance of Gauges, 
Metals: Metals, Pig Iron, Cast Iron

  Assignment/Test—Solved ................................ 150–157
 • Multiple Choice Questions
  •  Key to Multiple Choice Questions
 • Explanatory Notes
 6. Fitting Assembly ............................................... 158–179

Limits, Fits and Tolerances: Basic Terminology for 
Limits and Fits, Types of Fits, Allowance, Symbols, 
Some Important Examples, Tolerance, Wrought 
Iron, Steel and Nonferrous Metals: Wrought 
Iron, Steel, Non – Ferrous Metals Scraper and 
Scraping: Scraper, Whitworth’s Three Plate Method, 
Micrometer, Dial Test Indicator, Comparator: 
Vernier Micrometer, Calibration of Measuring 
Instruments, Screw Thread Micrometer, Digital Dial 
Indicator, Comparator, Measurement of Quality in 
Cylindrical Bores, Mechanical Fasteners

  Assignment/Test—Solved ................................ 176–179
 • Multiple Choice Questions
  •  Key to Multiple Choice Questions
 • Explanatory Notes
 7. Turning ............................................................... 180–216

Lathe and its Accessories: Lathe, Lathe Accessories, 
Safety Precautions While Working on Lathe, Lathe 
Specifications and Constructional Features: 

Lathe Specifications, Parts of Lathe, Feeding and 
Thread Cutting Mechanism, Holding Job Between 
Centres, Lathe Cutting Tools: Different Shapes 
of Lathe Cutting Tools, Different Lathe Tool Angles, 
Classification of Tool Material, Cutting Speed and 
Feed, Coolants and Lubricants: Coolants (Cutting 
Fluid), Criteria for Selection, Lubrication, Lubricants, 
Chuck and Faceplate: Lathe Chuck, Mounting and 
Dismounting of Lathe Chucks, Face Plate, Holding 
Drill in Tailstock, Boring and Boring Tools, Turning 
Operations: Tool Setting, Parallel Turning, Stepped 
Turning, Shoulder Turning, Chamfering,  Grooving, 
Tool Post, Knurling, Standard Tapers: Taper, Screw 
Thread: Types of Threads, Thread Cutting, Methods 
of Catching the Thread, Centre Gauge, Screw Pitch 
Gauge

  Assignment/Test—Solved ................................ 212–216
 • Multiple Choice Questions
  •  Key to Multiple Choice Questions
 • Explanatory Notes
 8. Maintenance ...................................................... 217–228

Maintenance, Total Productive Maintenance, Routine 
Maintenance, Breakdown Maintenance / Corrective 
Maintenance, Preventive Maintenance, Stages of 
Preventive Maintenance, Maintenance Schedule, 
Lubrication Survey, Predictive Maintenance, Zero – 
Hour Maintenance, Periodic Maintenance, Assembly 
Techniques: Threaded Jointing, Sealing, Gaskets

  Assignment/Test—Solved ................................ 226–228
 • Multiple Choice Questions
  •  Key to Multiple Choice Questions
 • Explanatory Notes

Appendix : 1st Year Model Papers 1 to 8 (Annual A.I.T.T. Exam – NSQF Level – 4) ... 229–258

2nd Year

 1. Assembly–1 ............................................................. 3–48
Fastening, Screw: Locking Devices, Keys, Key 
Puller: Key Puller, Special Files, Templates and 
Gauges: Templates, Gauges, Limit Gauges, Types 
of Limit Gauges, Slip Gauges: Grade as per Indian 
Standard, Protractor Slips, Sine Bar, Lapping: 
Surface Finish Importance, Terms Relating to 
Surface Finish, Methods of Checking Surface Finish, 
Honing: Frosting, Heat Treatment: Heat Treatment 
and its Purpose, Annealing, Normalising, Hardening, 
Tempering, Case Hardening, Age Hardening, Tapers 
on Keys and Cotters: Key and Keyway Tapers, 
Cotters, Protective Coating: Electroplating

  Assignment/Test—Solved .................................... 36–48
 • Multiple Choice Questions
  •  Key to Multiple Choice Questions
 • Explanatory Notes
 2. Gauges and Bearings ........................................... 49–60

Types of Bearings, Bearing Materials, Bearing 
Selection, Prevention of Rust: Rust Prevention

  Assignment/Test—Solved .................................... 55–60
 • Multiple Choice Questions
  •  Key to Multiple Choice Questions
 • Explanatory Notes

 3. Pipes and Pipe Fittings ......................................... 61–79
Pipe Materials, Pipe Threads, Pipe Fittings, Pipe 
Fitting Symbols, Pipe Vice, Cutting Pipes, Pipe 
Cutter, Pipe Bending, Pipe Bending Machines, 
Pipe Threading, Pipe Joints, Household Water 
Tap, Inspection and Quality Control: Quality, 
Visual Inspection, PDCA Cycle Model, Basic SPC 
(Statistical Process Control): Seven Tools of Quality 
Control

  Assignment/Test—Solved .................................... 74–79
 • Multiple Choice Questions
  •  Key to Multiple Choice Questions
 • Explanatory Notes
 4. Drill Jig ................................................................... 80–92

Jig, Fixture, Advantages of Jigs and Fixtures, 
Fundamental Principles of Jigs and Fixtures Design, 
Fixture, Locating and Supporting in Jigs and Fixtures, 
Construction of Jigs and Fixtures, Fitting of Bushings, 
Materials for Jigs and Fixtures

  Assignment/Test—Solved .................................... 85–92
 • Multiple Choice Questions
  •  Key to Multiple Choice Questions
 • Explanatory Notes
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 5. Repairing Technique ........................................... 93–121
Ferrous and Nonferrous Metals, Aluminium and its 
Alloys: Aluminium, Aluminium Alloys, Duralumin, 
Nonferrous Metals: Copper, Lead, Nickel, Tin, Zinc, 
Brass, Bronze, Gunmetal, Belt Drives: Belt Drives, 
Couplings, Pulleys: Pulley , Pulley Crown, Power 
Transmission by Gears: Gears, Nomenclature 
of Gear Terms, Gear Wear, Broken Gear Teeth, 
Care and Maintenance of Gears, Belt Drive vs Gear 
Drive, Importance of Technical English: Process 
Chart, Activity Log, Cycle Time, Manufacturing Cost 
Estimate, Productivity, Job Card

  Assignment/Test—Solved ................................ 115–121
 • Multiple Choice Questions
  •  Key to Multiple Choice Questions
 • Explanatory Notes
 6. Hydraulics and Pneumatics ............................. 122–165

Fluid Power, Pneumatics, Concept of Pneumatic 
System, Boyle’s Law, Hydraulics, Pascal’s Law, 
Cavitation, Basic Industrial Hydraulic System, 
Typical Compressed Air System, Air Generation and 
Distribution, Compressor, Drying of Compressed 
Air, FRL Unit: Filter – Regulator – Lubricator Unit, 
Applications of Pneumatics: Safety Precautions, 
Actuators, Pneumatic Valves: Valves, Direction 
Control Valves, Pressure Control Valves, Non-Return 
Valves, Flow Control Valves, Pneumatic Control 
Systems, Symbols of Pneumatic Components: 
Pneumatic Symbols, Examples of Pneumatic Circuits, 
Electro-Pneumatics, Logic Gates: Summary Truth 
Tables, Symbols of Hydraulic Components: 
Hydraulic Symbols, Hydraulic Fluids, Filters, 

Accessories: Hydraulic Fluids, Properties of 
Hydraulic Fluids, Filters and Strainers, Advantages of 
Hydraulics, Disadvantages of Hydraulics, Reservoir, 
Hydraulic Cylinders, Motors, Valves: Components 
of Hydraulic Systems, Graphical Symbols, Cushioning 
of Cylinders, Motors, Hydraulic Pump, Hydraulic, 
Actuators, Control Valves, Direction Control Valves, 
Hydraulic Wrench, Hydraulic Lift, Hydraulic Press, 
Hydraulic Motor, Where are Hydraulics Used?, 
Precautions for Handling Hydraulics System, 
Hydraulic System Maintenance

  Assignment/Test—Solved ................................ 160–165
 • Multiple Choice Questions
  •  Key to Multiple Choice Questions
 • Explanatory Notes
 7. Preventive Maintenance, Erection and Testing ............  

 ............................................................................ 166–193
Methods of Fixing Geared Wheels: Gears for 
Parallel Shafts, Gears for Intersecting Shafts, Wear 
and Tear of Toothed Wheels, Lubrication: Lubricants, 
Clutch, Chain, Wire Rope for Power Transmission: 
Clutches, Washers, Chains for Power Transmission, 
Chain Drive vs. Belt Drive, Wire Ropes for Power 
Transmission, Foundation Bolts: Grouting, Erection 
Tools: Pulley Block, Crow Bar, Spirit Level, Plumb 
Bob, Wire Rope, Manila Rope, Lifting Appliances: 
Slings, Ropes, Obtaining Mechanical Advantage

  Assignment/Test—Solved ................................ 187–193
 • Multiple Choice Questions
  •  Key to Multiple Choice Questions
 • Explanatory Notes

Appendix : 2nd Year Model Papers 1 to 8 (Annual A.I.T.T. Exam – NSQF Level – 4) ... 194–222
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