Tamil Nadu Public Service Commission
Syllabus
Trade: Engineering Drawing and Draughtsman (Mechanical & Civil)
(ITI Standard)

Code: 551

Unit I: Drawing Instruments and their Uses, Sheet Layout, Types of Lines, Lettering and
Dimensioning (20 Questions)

Drawing Instruments - Drawing board - T' Square - Mini Drafter — Set square - Scales -
Protractor - French curves - Large & Bow compass - Divider — Pencils - Erasing shield etc.

Layout of Drawing Sheets - Size of Drawing Sheets - Designation of Drawing Sheets - Method of
Folding - Title Block.

Types of Lines and their Applications - Continuous Thick - Continuous Thin (Straight) -
Continuous Thin FreeHand - Continuous Thin (Straight) with Zig—Zag - Dashed Thick -Dashed Thin-
Chain Thin -Chain Thin, Thick At Ends & Changes of Direction - Chain Thick-Chain Thin Double
Dashed.

Lettering - Single Stroke - Double Stroke (Vertical, Inclined) - Styles of Lettering - Standard Heights
/ Width - Lower Case Letters and Numerals - Uppercase Lettering as per BIS SP: 46-2003-Spacing
of Letters.

Dimensioning - Types of Arrowhead- System of Dimensioning (Unidirectional, Aligned) - Functional
Dimension — Non-functional Dimension - Auxiliary or Reference Dimension - Method of
Dimensioning and Common Features.

Unit II: Geometrical Figures, Special Curves, Free Hand Sketching and Scales
(25 Questions)

Angles: Acute angle-Right angle-Obtuse angle-Straight angle-Reflex angle- Adjacent angles-
Complementary angles-Supplementary angle

Triangles: Equilateral - Isosceles - Scalene — Right angled triangle - Acute angled triangle - Obtuse
angled triangle.

Quadrilaterals: Square, Rectangle, Rhombus, Rhomboid (Parallelogram) Trapezium, Trapezoid.
Polygons - Pentagon, Hexagon, Heptagon, Octagon, Nonagon, Decagon

Definition - Ellipse — Parabola — Hyperbola - Different Methods of Their Construction.

Definition - Method of Drawing Involutes - Cycloidal Curves - Helix and Spiral.

Methods of Free Hand Sketching. (Lines, Circle, Arc, Ellipse, Isometric, Oblique, Orthographic)

Different Types of Scales - Their Appropriate Uses - Principle of R.F — Plain — Diagonal -
Comparative and Vernier Scales - Scale of Chords

Conventions — Materials — Metals — Glass - Packing and Insulating Materials — Liquid — Wood -
Concrete etc.

Unit lll: Orthographic Projection, Projection of Solids, Sections, Conventions and Section
of Solids (20 Questions)

Orthographic Projection - First Angle and Third Angle Projection - Principle of Orthographic Projection -
Concept - Axes - Plane and Quadrant —Concept of First Angle and Third Angle Projection and its
Difference.

Projection of Solids — Cube — Cuboid — Prism — Pyramids - Cylinder - Cone— Sphere and their Frustum.

Types of Sectional Views and their Uses - Cutting Plane and Its Representation - Parts not shown in
Section - Conventional Signs — Symbols - Abbreviations.



Section — Section Planes — True Shape of a Section

Unit IV: Hatching Techniques in Sectional View, Assembly View and Development of
Surfaces (20 Questions)

Hatching Techniques: Hatching Angle - Hatching Assemblies - Hatching Large Areas -
Hatching Areas in Different Parallel Planes - Dimensioning with in the Hatched Area - Thin
Sections - Omission of Hatching Lines.

Sectional View: Full Section - Half Section - Offset Section — Auxiliary Section in Continuous
Planes - Section in Two Intersecting Planes - Revolved Section - Removed Section - Local or
Broken / Partial Section.

Definition - Development - Its Need in Industry - Different Methods of Developing the Surfaces -
Development of Surfaces Bounded by Plane of Revolution Intersecting each other -
Development of an Oblique Cone with Elliptical base - Calculation of Developed Lengths of
Geometrical Solids.

Unit V: Isometric Projection and Oblique Projection (10 Questions)

Principle of Isometric Projection and Isometric drawing - Methods of Isometric Projection —
Dimensioning - Isometric Scale - Difference between Isometric Drawing and Isometric Projection.

Principles of Making Orthographic views from Isometric drawing - Selection of views for
Construction of Orthographic drawings for clear Description of the Object.

Principle and Types of Oblique Projection - Advantage of Oblique Projection over Isometric
Projection

Unit VI: Screw Threads, Bolts, Nuts, Washers, Screws, Locking Devices, Foundation Bolts
(30 Questions)

Screw Thread: Nomenclature — Proportion and their Uses - External Thread - Internal Thread -
Convention of Internal and External Threads - Right Hand and Left Hand Thread — Single/
Multiple Start Threads — V' Threads — British Standard Whitworth Thread (BSW) - British
Standard Fine (BSF) Threads -British Association - Metric - Unified — Sellers - Square - Acme -
Buttress Threads

Types of Bolts: Hexagonal -Square head - Cylindrical or Cheese head - Cup head or round
head - Hook - Eye - Lifting eye - Counter sunk head - Cap screw or tap bolt.

Types of Nuts: Hexagonal - Square - Collared - Cap -Dome - Capstan or Cylindrical - Ring nut.
Types of Washer: Plain — Chamfered - Spring Washer.
Types of Screws: Flat - Cone - Half dog - Full dog - Cup - Conical Point.

Locking Devices: Spilt Pin - Slotted Nut - Castle Nut - Sawn Nut or Wipes Nut - Simmond Lock
Nut — Penn Ring or Grooved Nut.

Foundation Bolt: Eye - Rag - Lewis - Cotter Foundation Bolt.

Unit VII: Rivets, Riveted Joints, Welded Joints, Weld Symbols, Pipe Joints and Carpentry
Joints (25 Questions)

Rivets: Snap - Ellipsoid - Pan - Conical - Counter Sunk (Flat / Rounded) - Steeple Head.
Riveted Joints: Lap Joint — Single Riveted -Double Riveted (Chain) - Double Riveted (Zig - Zag)

Lap Joint - Butt Joint - Single Riveted (Single Strap) - Single Riveted (Double Strap) Butt Joint -
Double Riveted (Single Strap/Double Strap) (Chain/ (Zig - Zag)) Butt Joint
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Welded Joint & Symbols: Butt Joint: Square Butt - Bevel Groove — V/J/U (Single/Double) -
Flare V Groove Weld. Corner Joint: Fillet - Spot -Square Groove Or Butt — V / U /J Groove -
Bevel Groove — Flare V Groove — Edge - Corner Flange Weld — T Joint: Fillet - Plug - Slot -
Bevel Groove - J Groove — Flare Bevel Groove - Melt Through Weld. Lap Joint: Fillet Weld -
Bevel - J Groove - Plug - Slot - Spot - Flare Bevel Groove Weld. Edge Joint: Square Groove or
Butt - Bevel Groove - V / J/ U Groove Weld - Edge Flange Weld - Corner Flange Weld.

Pipe Joints: Screwed pipe - Welded pipe - Flanged pipe(Integral / Screwed)- Glued pipe or
Cemented - Soldered pipe joint - Pipe Fittings - Coupler- Reducer coupler- 90° elbow - 90°
Reducer elbow - 90° bend - Return bend - Tee - Reducer Tee - Cross - Close Nipple - Short
Nipple - Short Nipple with Hexagonal grip - Hose nipple - Male plug - Female plug - Screwed
Union — Flange - Piping Layout - Single line isometric layout - Double line isometric layout -
Single line Orthographic layout - Double line Orthographic layout.

Carpentry Joints: Mortise and Tennon — Butt — Dove Tail —Tongue and Groove — Dowel —
Mitre - Half Lap - Spline — Lap — Bridle Joint.

Unit VIII: Electrical, Electronics, Automobile, Network Components, Layout, Circuit and
Block Diagram (20 Questions)

Electrical Components: Fire alarm - Geyser - Thermostats - Electric Iron - Automatic electric
Iron - Electric bell - Electric buzzer - Electric heater - Heater plate - Electric stove - Hotplate -
Micro oven.

Electrical wiring diagram and Layout diagram: Layout arrangement of DC Generator control
panel - Compound motor layout arrangement - 3 phase squirrel cage motor - Automatic voltage
regulation - Connections of 3 phase alternator with load - Connection diagram of auto
transformer starter - Wiring diagram of a direct online starter with protective devices — Pipe /
Plate earthing.

Electrical circuit diagram: Three phase switching circuit diagram - Three phasing squirrel cage
motor - circuit diagram - Circuit diagram controlling by MCB - Schematic diagram of two point
and three point starters.

Block diagram of Instruments and Equipment: Block diagram of invertor - ON line UPS - OFF
line UPS - Block diagram of DSO - Block diagram of Function generator.

Electronics Components: Carbon composition - Metal Film - Metal Oxide - Radial Leads -
Precision Resistor - Metal film Resistor - Network Resistor - Low ohm metal Flim Resistor -
Integrated Resistor - Capacitor.

Electronics Wiring diagram and layout diagram: SPV system and solar charge controller —
Stand alone system - Hybrid system - Grid connected system - Single Phase UPS system -
SMPS in DVD player - SMPS in home theatre main board - SMPS in cell phone charger - SMPS
in LED TV - SMPS in LCD monitor.

Electronics circuit diagram: Different schematic of LED drivers - Composite video signal - TV
signal spectrum - Buck converter - Function of SMPS in PC - Un interruptible power supply
(UPS) - IC based AM Transmitter.

Electronics Block diagram: Fly back converter type SMPS - Forward converter type SMPS -
Online UPS using pic micro controller - Online UPS - OFF line UPS - CDMA system - Features of
cell phone system - Television broadcasting system - B/W TV receiver system - LED back light
and driver system - LED TV system - DSO system - Generator using IC 8038 system - FM
Receiver system - micro controller IC 8051 system.

Network Components and Internet topologies: Network Components — Modems — Firewall —
Hubs — Bridges — Routers — Gateways — Repeaters — Transceivers — Switches - Access point —
Types.

Network Topologies — Star — Ring — Bus — Tree — Mesh - Hybrid - Type of Networks — Local
Area Networks (LAN) - Metropolitan Area Networks (MAN) - Personal Area Network (PAN) -



Controller Area Network (CAN) - Wide Area Networks (WAN) — Internet — Ethernet - Wi-Fi —
Bluetooth - Mobile Networking - Wire and wireless Networking.

Unit IX: Mechanical, Automobile, RAC Components, Layout, Circuit and Block Diagram
(20 Questions)

Mechanical symbols : Bulb indicator - Cruise control indicator - Traction control indicator -
Stability control indicator - Center differential lock - Proximity sensor indicator - Econ indicator -
Electric power steering indicator - Glow plug indicator - Check engine light — Seat belt indicator -
Airbag indicator - ABS indicator - Temperature warming - Oil level / pressure warming - Electrical
system warming - Transmission warming light - Tire pressure monitoring system - High beam
indicator - Manual general - Push button - Foot pedal - Spring return - Spring centered - Plunger -
Roller operated - Hydraulic direct actuation - Hydraulic pilot actuation - Pneumatic direct
actuation - Electrical - Battery - Generator - Resistance - Coil with core - Contact breaker - Fuse -
Bulb - Earth - Heavy duty switches - Rheostat - Induction coil - Condenser - Wire crossed -
Ammeter - Motor - Switch - Coil - Spark gap - Rectifier - Wire joint - Voltmeter.

Components used in Automobile: Flat type rim - Drop center rim - Wheel construction - Wire
spoke wheels - Tube Tyre - Tubeless tyre - Disc wheel - Wire wheel - Split wheel - Drum brake -
Disc brake - Spiral bevel gears - Herring bone gears - Spur gears - Helical gears - Rack and
pinion - Worm gears — Multi plate clutch - Ignition coil - Distributor - Steering gear box - Traction
battery pack - DC converter - Electric motor - Charge port - Controller - Auxiliary batteries -
Engines use spark plug with tapered seats.

Wiring diagram and layout diagram used in Automobile: Wind shield wiper motor wiring
diagram - Twin horn circuit - Construction Electric horn - Mechanical brakes - Vacuum assisted
power brakes - Vacuum suspended power brakes - Wiring diagram of Electronic flasher - Electric
car wiring diagram - Lighting system - Horn circuit connection.

Circuit diagram used in Automobile:

Twin - horn circuit - Distributor less ignition system - Flasher circuit - Automotive electric system -
Description of starting circuit - Alternator charging circuit - Construction of solenoid switch - The
circuit for electric operation of a rear passenger window - Central door locking circuit.

Block diagram used in Automobile:

Electronic power steering system - Dual air bag arrangement with one HCV front and two HCV
rear - TCS block diagram - Block diagram of an electric car - Block diagram of an electric vehicle
with V2G - Block diagram of a typical plug in electric vehicle PEV system - EV power train block
diagram - 3 speed automatic gearbox with electro hydraulic control - shift pressure controls -
Block diagram of electronic automatic gear box control - Engine immobilizer system diagram.

Wiring diagram and layout diagram used in RAC:

Wiring diagram of water cooler - Wiring diagram of Upright freezer - Single Phase wiring circuit -
3 phase wiring circuit - Wiring diagram of Walk in cooler - Hot gas defrosting - Ozonisation of
cooling tower water - wiring circuit of cold storage plant - Circuit diagram of a cold storage with
air cooled condenser and 3 compressor motor and all interlocking controls - Typical wiring
diagram of Air cooled self contained unit - Motor control with protective device - Condenser water
pump - Control power to the cooling tower fan starter - Electric over load ( over current protector)
Car AC wiring circuit - Location of heat exchanger - Fake ice maker machine - System pressure
test by dry nitrogen - System with charging connection near king valve.

Circuit diagram used in RAC:

Two speed motor control capacity control - Schematic electrical power circuit for a ice plant (3
phase) - Schematic electrical control circuit for a ice plant ( Single phase) - Three wire control of
a magnetic contactor type on line starter - Basic refrigeration cycle in a VRV/VRF system -
Refrigeration cycle cooling of VRV/VEF - Heating cycle of heat pump VRF/VRYV - Heat recovery
VRF - Refrigeration system with liquid cooler and water cooled condenser - Wiring diagram of
circuit for upright freezer.



Block diagram used in RAC: Problem tree of brine leak in ice plant - Block diagram of
VRV/VRF - Block diagram of Digital Oscilloscope - Functional block diagram of lonization
Vaccum Gauge - Block diagram of Digital speed Tachometer.

UNIT X: Computer Aided Drafting (10 Questions)

Computer basics - Windows operating system - file management system - Computer hardware
and software specification - installation of application software.

CAD - Advantages of using CAD - CAD main Menu - screen menu - command line - model
space, - layout space - Drawing layouts - Tool bars - File creation — Save - Open existing
drawings - creation of Drawing Sheet as per ISO.

Absolute Co-ordinate system - Polar Co-ordinate System - Relative Co-ordinate System — Draw
tools -Create Line — Break — Erase - Undo.

Draw commands - Line — polyline — ray — polygon — circle — rectangle — arc — ellipse - using
different options.

Modify commands — Trim — Offset — Fillet — Chamfer — Break — Erase - using different options
Move — Copy — Array - Insert Block - Make Block — Scale — Rotate — Hatch - Commands.
Creating templates - Inserting drawings — Layers - Modify Layers.

Format dimension style - Creating new dimension style - Modifying styles in dimensioning -
Writing text on dimension line and on leader - Edit text dimension.

Shortcut keyboard commands - Customization of keyboard command - Customization of drafting
settings - Changing orthographic snap to isometric snap.

Procedure to create viewport in layout space in zooming scale.
3D modelling - 3D primitives (viz. box, sphere, cylinder, mesh and poly-solids), solid figure —

extrude - revolve - sweep and loft command - solid editing — fillet — offset — taper - shell and slice
command. Setting of User co-ordinate Systems — Rotating - Print preview and Plotting.
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