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Syllabus 
5.1 PRODUCTION MANAGEMENT 

L T P 

4 - - 

 

DETAILED CONTENTS. 

1. Production Planning and Control (PPC) (06 hrs) 

1.1 Introduction. 

1.2. Objectives and factors affecting PPC 

1.3. Functions (Elements) of PPC - Planning, Routing, Loading, scheduling, dispatching, 

progressing and inspection 

1.4. Types of production system - Flow or continuous production, Intermittent Production 

1.5. Production Control - Objectives and fields of production control, Production control system 

1.6 Break even analysis and Gantt chart. 

 

2. Plant Location, Layout and Material Handling (12 hrs) 

2.1 Definition and Factors affecting the plant location, Rural versus Urban Plant sites. 

2.2 Definition and importance of Plant layout, Factors affecting plant layout. 

2.3 Types of Plant layout- Process, product, combination and fixed position layout. 

2.4 Methods of plant layout - Process flow charts, layout analogues Travel chart, distance, 

volume matrix. 

2.5. Plant layout procedure and work station design. 

2.6. Material Handling- Definition, Significance and objectives of material handling, Principles 

of economic material handling,. Types of material handling equipment - Characteristics and 

classification of material handling equipment, Hoisting and conveying equipment (different 

types), Safety requirements while using material handling equipment 

 

3. Work Study (12 hrs) 

3.1 Production System and Productivity (Introduction and definitions), Difference between 

Production and productivity, Measures to improve productivity 

3.2 Definition, advantages and procedure of work study 

3.3 Method study – Definition, Objectives and Procedures, Process chart symbols, outline 

process chart, Flow process charts, Two handed processes charts, Multiple activity chart (Mn-

Machine charts), Flow diagram, string diagram. 

3.4 Principles of motion economy, Therblig symbols, SIMO chart. 

3.5. Work Measurement :- Definition and objective, Work measurement technique, Time Study- 

Definition, objectives and procedure, Calculation of basic time, performance rating and its 

techniques, normal time, allowance and its types, standard time (simple numerical problems) 

 

4. Inventory Control (10 hrs) 

4.1 Definition and objectives of inventory control. 

4.2 Inventory types 

4.3 Procurement and carrying cost, EOQ, lead time, reorder point (simple numerical problems) 

4.4 Inventory Classification - ABC Analysis, VED Analysis, FMS Analysis 



 

 

4.5 Standardization and Codification - Objective and advantages of standardization, Levels and 

types of standards, .Objective and advantages of codes. Coding systems-. National and 

International Codes, ISO-9000Concept and Evolution 

4.6. Concept of Just-In-Time (JIT) 

 

5. Repair and Maintenance (06 hrs) 

5.1. Objectives and importance of Maintenance 

5.2. Different types of maintenance- Corrective or Breakdown maintenance, Scheduled 

Maintenance, Preventive Maintenance, Predictive Maintenance 

5.3. Nature of maintenance problems 

5.4. Range of maintenance problems 

 

6. Value Engineering (04 hrs) 

6.1. Introduction, Concept 

6.2. Objectives of value engineering 

6.3. Value Analysis Procedures 

6.4. Benefits of value analysis 

6.5. Technique of value engineering 

 

7. Cost Estimation and Control: (14 hrs) 

7.1 Definition and functions of cost estimation 

7.2 Estimation procedure 

7.3 Elements of cost, ladder of costs (simple numericals) 

7.4 Overhead expenses and its distribution 

7.5 Depreciation -: Concept and Definition, Methods of calculating depreciation,.Straight line 

method, Diminishing Balance Method, Sinking fund method (Numerical problems). 

7.6 Cost control- definition and objectives, Capital cost control (planning and scheduling), 

operating cost control. 

7.7. Cost estimation for machining processes like turning, drilling, and milling. Cost estimation 

of forming processes like forging, pattern making, and casting. 

 

 

5.2. REFRIGERATION AND AIR CONDITIONING 

L T P 

4 - 2 

 

DETAILED CONTENTS 

REFRIGERATION 
1. Fundamentals of Refrigeration (02 hrs) 

Introduction to refrigeration, and air conditioning, meaning of refrigerating effect, units of 

refrigeration, COP, difference between COP and efficiency, methods of refrigeration, Natural 

system and artificial system. 

 

2. Vapour Compression System (12 hrs) 

Introduction, principle, function, parts and necessity of vapour compression system, T- and p– 

H charts, dry, wet and superheated compression. Effect of sub cooling, super heating, mass flow 



 

 

rate, entropy, enthalpy, work done, Refrigerating effect and COP. actual vapour compression 

system 

 

3. Refrigerants (04 hrs) 

Functions, classification of refrigerants, properties of R - 717, R – 22, R–134 (a), CO2, R – 11, R 

– 12, R – 502, Properties of ideal refrigerant, selection of refrigerant 

 

4. Air Refrigeration System (08 hrs) 

Introduction, advantages and disadvantages of air-refrigeration system over vapour compression 

system, bell – Collemann cycle, calculation of mass flow rate, work done and COP 

 

5. Vapour Absorption System (06 hrs) 

Introduction, principle and working of simple absorption system and domestic electrolux 

refrigeration systems. Solar power refrigeration system, advantages and disadvantages of solar 

power refrigeration system over vapour compression system., 

 

6. Refrigeration Equipment (12 hrs) 

6.1 Compressors- Function, various types of compressors 

6.2 Condensers - Function, various types of condensers 

6.3 Evaporators- Function, types of evaporators 

6.4 Expansion Valves - Function, various types such as capillary tube, thermostatic expansion 

valve, low side and high side float valves, application of various expansion valves 

6.5. Safety Devices-Thermostat, overload protector LP, HP cut out switch. 

 
AIR CONDITIONING 
7. Psychrometry (08 hrs) 

Definition, importance, specific humidity, relative humidity, degree of saturation, DBT, WBT, 

DPT, sensible heat, latent heat, Total enthalpy of air. 

 

8. Applied Psychrometry and Heat Load Estimation. (12 hrs) 

Psychrometric chart, various lines, psychrometric process, by pass factor, room sensible heat 

factor, effective room sensible heat factor, grand sensible heat factor, ADP, room DPT. 

Heating and humidification, cooling and dehumidification, window airconditioning, split type 

air-conditioning, car air-conditioning, central airconditioning. 

 
LIST OF PRACTICALS 
1. Identify various tools of refrigeration kit and practice in cutting, bending, flaring, swaging and 

brazing of tubes. 

2. Study of thermostatic switch, LP/HP cut out overload protector filters, strainers and filter 

driers. 

3. Identify various parts of a refrigerator and window air conditioner. 

4. To find COP of Refrigeration system 

5. To detect trouble/faults in a refrigerator/window type air conditioner 

6. Charging of a refrigerator/ window type air conditioner. 

7. Disassembly and assembly of single cylinder open type compressor 

8. Visit to an ice plant or cold storage plant or central air conditioning plant 



 

 

 

 

 

5.3 THERMODYNAMICS-II 

L T P 

4 - 2 

 

DETAILED CONTENTS 

1. IC Engines (09 hrs) 

1.1 Introduction 

1.2 Working principle of two stroke and four stroke cycle, SI engines and CI engines, Otto cycle, 

diesel cycle and dual cycle 

1.3 Location and functions of various parts of IC engines and materials used for them 

 

2. Fuel Supply and Ignition System in Petrol Engine (08 hrs) 

2.1 Concept of carburetion 

2.2 Air fuel ratio 

2.3 Simple carburetor and its application 

2.4 Description of battery coil and magneto ignition system, fault finding and remedial action in 

ignition system 

 

3. Fuel System of Diesel Engine (06 hrs) 

3.1 Components of fuel system 

3.2 Description and working of fuel feed pump 

3.3 Fuel injection pump 

3.4 Injectors 

 

4. Cooling and Lubrication (10 hrs) 

4.1 Function of cooling system in IC engine 

4.2 Air cooling and water cooling system, use of thermostat, radiator and forced circulation in 

water cooling (description with line diagram) 

4.3 Function of lubrication 

4.4 Types and properties of lubricant 

4.5 Lubrication system of engine 

4.6 Fault finding in cooling and lubrication and remedial action 

 

5. Testing of IC Engines (09 hrs) 

5.1 Engine power - indicated and brake power 

5.2 Efficiency - mechanical, thermal. relative and volumetric 

5.3 Methods of finding indicated and brake power 

5.4 Morse test for petro1 engine 

5.5 Heat balance sheet 

5.6 Concept of pollutants in SI and CI engines, pollution control, norms for two or four wheelers 

- EURO - 1, EURO - 2, methods of reducing pollution in IC engines, alternative fuels like CNG, 

LPG, Hydrogen 

 



 

 

6. Steam Turbines and Steam Condensers (10 hrs) 
6.1 Function and use of steam turbine 

6.2 Steam nozzles - types and applications 

6.3 Steam turbines - impulse, reaction, simple and compound, construction and working 

principle 

6.4 Governing of steam turbines 

6.5 Function of a steam condenser, elements of condensing plant 

6.6 Classification - jet condenser, surface condenser 

6.7 Cooling pond and cooling towers 

 

7. Gas Turbines and Jet Propulsion (12 hrs) 

7.1 Classification, open cycle gas turbine and closed cycle gas turbine, comparison of gas 

turbines with reciprocating IC engines, applications and limitations of gas turbine 

7.2 Open cycle constant pressure gas turbines - general layout, PV and TS diagram and working 

of gas turbine 

7.3 Closed cycle gas turbines, PV and TS diagram and working 

7.4 Principle of operation of ram-jet engine and turbo jet engine – application of jet engines 

7.5 Rocket engine - its principle of working and applications 

7.6 Fuels used in jet propulsion 

LIST OF PRACTICALS 

1. Dismantle a two stroke engine, note the function and material of each part, reassemble the 

engine. 

2. Dismantle a single cylinder diesel engine. Note the function of each part, reassemble the 

engine. 

3. Dismantle Solex, Amal carburetor, locate and note down the functions of various parts, and 

re-assemble. 

4. Study of battery ignition system of a multi-cylinder petrol engine stressing ignition timings, 

setting, fixing order and contact breaker; gap adjustment. 

5. Study of cooling of IC engine. 

6. Study of lubricating system of IC engine. 

7. Determination of BHP by dynamometer. 

8. Morse test on multi-cylinder petrol engine. 

9. Local visit to roadways or private automobile workshops. 

10. Study of steam turbines through models and visit. 

11. Study of steam condensers through model and visits. 

 

 

5.4 WORKSHOP TECHNOLOGY - III 

L T P 

4 - 7 

 

DETAILED CONTENTS 

1. Milling (18 hrs) 

1.1 Specification and working principle of milling machine 

1.2 Classification, brief description and applications of milling machines 

1.3 Details of column and knee type milling machine 



 

 

1.4 Milling machine accessories and attachment – Arbors, adaptors, collets, vices, circular table, 

indexing head and tail stock, vertical milling attachment 

1.5 Milling methods - up milling and down milling 

1.6 Identification of different milling cutters and work mandrels 

1.7 Work holding devices 

1.8 Milling operations – face milling, angular milling, form milling, straddle milling and gang 

milling. 

1.9 Cutting speed and feed, simple numerical problems. 

1.10 Indexing on dividing heads, plain and universal dividing heads. 

1.11 Indexing methods: direct, Plain or simple, compound, differential and angular indexing, 

numerical problems on indexing. 

1.12 Thread milling 

 

2 Grinding (14 hrs) 

2.1 Purpose of grinding 

2.2 Various elements of grinding wheel – Abrasive, Grade, structure, Bond 

2.3 Common wheel shapes and types of wheel – built up wheels, mounted wheels and diamond 

wheels. Specification of grinding wheels as per BIS. 

2.4 Truing, dressing, balancing and mounting of wheel. 

2.5 Grinding methods – Surface grinding, cylindrical grinding and centrelessgrinding. 

2.6 Grinding machine – Cylindrical grinder, surface grinder, internal grinder, centreless grinder, 

tool and cutter grinder. 

2.7 Selection of grinding wheel 

2.8 Thread grinding. 

 

3. Gear Manufacturing and Finishing Processes (08 hrs) 

3.1 Gear hobbing 

3.2 Gear shaping 

3.3 Gear finishing processes 

 

4. Modern Machining Processes (08 hrs) 

4.1 Mechanical Process - Ultrasonic machining (USM): Introduction, principle, process, 

advantages and limitations, applications 

4.2 Electro Chemical Processes - Electro chemical machining (ECM) –Fundamental principle, 

process, applications, Electro chemical Grinding (ECG) – Fundamental principle, process, 

application 

4.3 Electrical Discharge Machining (EDM) - Introduction, basic EDM circuit, Principle, metal 

removing rate, dielectric fluid, applications 

4.4 Laser beam machining (LBM) – Introduction, machining process and applications 

4.5 Electro beam machining (EBM)- Introduction, principle, process and applications 

4.6 Plasma arc machining (PAM) and welding – Introduction, principle process and applications 

 

5. Metallic Coating Processes (08 hrs) 

5.1 Metal spraying – Wire process, powder process, applications 

5.2 Electro plating, anodizing and galvanizing 

5.3 Organic Coatings- oil base paint, rubber base coating 



 

 

 

6. Metal Finishing Processes (08 hrs) 

6.1 Purpose of finishing surfaces. 

6.2 Surface roughness-Definition and units 

6.3 Honing Process, its applications 

6.4 Description of hones. 

6.5 Brief idea of honing machines. 

6.6 Lapping process, its applications. 

6.7 Description of lapping compounds and tools. 

6.8 Brief idea of lapping machines. 

6.9 Super finishing process, its applications. 

6.10 Use of super finishing attachment on center lathe. 

6.11 Polishing 

6.12 Buffing. 

 

PRACTICAL EXERCISES 

Advance Turning Shop 

1. Exercise of boring with the help of boring bar 

2. Exercises on internal turning on lathe machine 

3. Exercises on internal threading on lathe machine 

4. Exercises on external turning on lathe machine 

5. Resharpening of single point cutting tool with given geometry 

Machine Shop 

1. Produce a rectangular block by facing on a slotting machine 

2. Produce a rectangular slot on one face with a slotting cutter 

3. Produce a rectangular block using a milling machine with a side and face cutter 

4. Prepare a slot on one face using milling machine 

5. Job on grinding machine using a surface grinder 

6. Prepare a job on cylindrical grinding machine. 

7. Exercise on milling machine with the help of a form cutter 

8. Exercise on milling machine to produce a spur gear 

9. Grinding a drill-bit on tool and cutter grinder 

10. Exercise on dressing a grinding wheel 

 

 

5.5 THEORY OF MACHINES 

L T P 

4 - - 

 

DETAILED CONTENTS 

THEORY 

1. Simple Mechanisms (06 hrs) 

1.1 Introduction to link, kinematic pair, lower and higher pair, Kinematic chain, mechanism, 

Inversions. 

1.2 Different types of mechanisms (with examples ) 

 



 

 

2. Friction (10 hrs) 

2.1 Definition and its necessity 

2.2 Horizontal force required to move a body on an inclined plane both upward and downward 

2.3 Frictional torque in screws, both for square and V threads 

2.4 Screw jack (Derivation and Numericals) 

2.5 Different types of bearings and their application 

 

3. Power Transmission (14 hrs) 

3.1 Introduction to Belt and Rope drives 

3.2 Types of belt drives and types of pulleys 

3.3 Concept of velocity ratio, slip and creep; crowning of pulleys (simple numericals) 

3.4 Flat and V belt drive: Ratio of driving tensions, power transmitted, centrifugal tension, and 

condition for maximum horse power (simple numericals) 

3.5 Different types of chains and their terminology 

3.6 Gear terminology, types of gears and their applications; simple and compound gear trains; 

power transmitted by simple spur gear 

 

4. Flywheel (08 hrs) 

4.1 Principle and applications of flywheel 

4.2 Turning - moment diagram of flywheel for different engines 

4.3 Fluctuation of speed and fluctuation of energy - Concept only 

4.4 Coefficient of fluctuation of speed and coefficient of fluctuation of energy 

 

5. Governor (10 hrs) 

5.1 Principal of governor 

5.2 Simple description and working of Watt, Porter and Hartnel governor (simple numerical 

based on watt and porter governor) 

5.3 Hunting, isochronism, stability, sensitiveness of a governor 

 

6. Balancing (06 hrs) 

6.1 Concept of balancing 

6.2 Introduction to balancing of rotating masses (simple numericals) 

 

7. Vibrations (10 hrs) 

7.1 Types-longitudinal, transverse and torsional vibrations (simple numericals) 

7.2 Dampening of vibrations 

7.3 Causes of vibrations in machines, their harmful effects and remedies 

 

5.6 COMPUTER AIDED DRAFTING 

L T P 

- - 7 

1. Introduction to AutoCAD commands (6 drawing sheets) 

1.1 Concept of AutoCAD, Tool bars in Auto CAD, coordinate system, snap, grid, and ortho 

mode (Absolute, Relative and Polar) 

1.2 Drawing commands – point, line, arc, circle, ellipse, 

1.3 Editing commands – scale, erase, copy, stretch, lengthen and explode. 



 

 

1.4 Dimensioning and placing text in drawing area 

1.5 Sectioning and hatching 

1.6 Inquiry for different parameters of drawing entity 

 

2. Detail and assembly drawing of the following using AUTOCAD (4 sheets) 

2.1 Plummer Block 

2.2 Wall Bracket 

2.3 Stepped pulley, V-belt pulley 

2.4 Flanged coupling 

2.5 Machine tool Holder (Three views) 

2.6 Screw jack or knuckle joint 

 

3. Isometric Drawing by CAD using Auto CAD (one sheet) 

Drawings of following on computer: 

- Cone 

- Cylinder 

- Isometric view of objects 

 

4. Modelling (01 sheet) 

3D modelling, Transformations, scaling, rotation, translation 

 

5. Introduction to other CAD softwares; 

(Pro Engineer/CATIA / Inventor/Unigraphics/Solid Work: Salient features, simple drawing of 

components (2 D and 3D)(At least one software) 

 

 

PERSONALITY DEVELOPMENT CAMP 

This is to be organized at a stretch for two to three days during fifth or sixth semester. Extension 

Lectures by experts or teachers from the polytechnic will be delivered on the following broad 

topics. There will be no examination for this subject. 

1. Communication Skills 

2. Correspondence and job finding/applying/thanks and follow-up 

3. Resume Writing 

4. Interview Techniques: In-Person Interviews; Telephonic Interview‟ Panel interviews; Group 

interviews and Video Conferencing etc. 

5. Presentation Techniques 

6. Group Discussions Techniques 

7. Aspects of Personality Development 

8. Motivation 

9. Leadership 

10. Stress Management 

11. Time Management 

12. Interpersonal Relationship 

13. Health and Hygiene 

  



 

 

List of Assignments 
Refrigeration and Air-Conditioning 

 

Assignment No. 1 

1. What do you understand by Refrigerating Effect? 

2. What is one ton of refrigeration? 

3. What is evaporative refrigeration? 

4. Difference between refrigerator and a heat pump. 

5. Explain working of heat pump. 

Assignment No. 2 

1. What are the functions of Vapour Compression System? 

2. What is the necessity of Vapour Compression refrigeration system? 

3. Discuss effects of subcooling. 

4. What is refrigerating effect & Mass of refrigerant? 

5. Define the term enthalpy. 

Assignment No. 3 

1. Explain the Classification of refrigerants. 

2. What are the properties of ideal refrigerant? 

3. What are the methods to detect leakage of refrigerants? 

4. What are secondary refrigerants? 

5. What are the lubrication methods used in refrigeration system? 

Assignment No. 4 

1. What are advantages and disadvantages of air refrigeration system over vapour compression 

system? 

2. Explain Simple Cooling System. 

3. Explain Domestic Electrolux Refrigerator. 

4. Explain Solar Power refrigeration System refrigeration system? 

5. Comparison between vapour absorption and vapour compression system. 

Assignment No. 5 

1. Explain the function of compressor. 

2. What are the essential requirements of a condenser? 

3. Explain cooling towers. 

4. Explain safety devices used in modern refrigeration system. 

5. What are various terms used in psychrometry? 

 

Production Management 

 

Assignment No-1 

1. What is PPC? Explain its objective. 

2. What are elements of PPC? 

3. Explain different type of production system. 

4. Explain break even analysis. 

Assignment No-2 

1. What is plant layout explain its objective? 

2. Explain different type of plant layout. 

3. Explain material handling and its principles. 



 

 

 
Assignment No-3 
1. Explain difference between production and productivity 

2. What is work study explain its objectives. 

3. Explain Method study its Objectives and Procedures 

4. Explain Process chart symbols. 

Assignment No-4 
1. What is standard time, normal type, and allowance? 

2. Explain Therblig symbols. 

3. What is inventory? Explain its types. 

4. What is inventory control? Discuss ABC analysis 

Assignment No-5 

1. What is JIT? Concept discuss in detail. 

2.  Explain different types of maintenance. 

3.  What is Value Engineering? Explain objectives of value engineering. 

4.  Explain cost estimation in detail. 

 

Theory of Machines 

Assignment No-1 

1. Define link, kinematic pair, lower pair and higher pair. 

2. What is meant by inversion? 

3. What is mechanical advantage of a linkage? 

4. Draw a neat diagram of Oldham s coupling and explain its working? 

5. Sketch and explain the various inversions of a slider crank chain 
Assignment No-2 

1. What is friction and its necessity? 

2. What is angle of friction and angle of repose? 

3. What are different types of anti friction bearings? 

4. Explain the difference between static and dynamic friction? 

5. A body of weight 50 N is at rest on a horizontal plane .a horizontal force of 325 N just 

causes it to slide. What is limited force of friction and co-efficient of friction? 

Assignment No-3 

1. What is centrifugal tension in a ball? How does it affect the power transmitted? 

2. Write a short note on slip in belts? 

3. Explain the advantages and disadvantages of V-belt drive over flat belt drive. 

4. Explain different types of chains? 

5. Give relation between the circular pitch, diametrical pitch and module? 

Assignment No-4 

1. Discuss the principal of flywheel? 

2. Draw an expression for energy stored in a flywheel? 

3. What is the function of a governor? How does it differ from that of a flywheel? 

4. Explain with help of a neat sketch the working of Hartnell governor. 

5. What is the principle of governor? Explain the sensitiveness of governor in detail? 

Assignment No-5 

1. Write a short note on balancing of rotating masses? 

2. What is balancing and how it is achieved in rotating masses? 



 

 

3. Explain the method of balancing of several masses rotating in the same plane? 

4. What are the causes and effect of vibration in machines? Discuss 

5. What do you mean by :- 

i. free and forced vibrations  

ii. undamped and damped vibration 
 

 

Workshop Technology-III 

Assignment No. 1 

1 Explain the working principle of Milling machine. 

2 Write a short note on Collets and Tail stock 

3 Define up milling. 

4 Write a short note on Tread milling. 

5 What is angular milling? 

Assignment No.-2 

1 What is the purpose of grinding? 

2 What are the different types of grinding wheels? 

3 Define the term balancing? 

4 Classify the different types of grinding machines? 

5 Write a note on surface grinder. 

Assignment No.-3 

1 What are different types of the gears?  

2 Write a note on gear hobbing. 

3 What are the advantages of gear shaping? 

4 Write a note on gear burnishing. 

5 Explain the various materials used in gear manufacturing. 

Assignment No.-4 

1 Write a short note on plasma arc machining. 

2 Give classification of various non-conventional modern machining processes. 

3 Write the advantages of electro-chemical machining. 

4 Write the applications of laser beam machining. 

5 Draw the basic Electrical discharge machining. 

Assignment No.-5 

1 Explain briefly the term galvanizing. 

2 Write a note on electroplating. 

3 Explain briefly oil base point. 

4 Explain briefly the term polishing in metal finishing processes. 

5 What are the applications of honing? 

6 What is the purpose of finishing surfaces? 

 

 



 

 

Thermodynamics-II 

Assignment # 1  

1. Explain the terms compression ratio, cylinder bore, and mean effective pressure? 

2. Describe with the help of neat sketch the working principle of four stroke petrol engine? 

3. Difference between petrol and diesel engine? 

4. Explain with neat sketch theoretical valve timing diagram? 

5. Explain the term clearance volume applicable to ic engine?  
 

Assignment # 2  

1. Define carburetor and carburetion?. 

2. Name various components involved in fuel supply sys . petrol engine? 

3. Write notes on (a)air fuel ratio and rich mixture?. 

4. What are the requirements of fuel injection system in diesel engine?. 

5. Define fuel injector?  
 

Assignment # 3   

1. What are desirable properties of good lubricant? 

2. Write the advantages and disadvantages of air cooling system ?. 

3. Define lubrication and types of lubricants?. 

4. What is cranke case ventilation ? explain open and close type ventilation? 

 
Assignment # 4  

1. Difference between surface and jet condensers?. 

2. Explain the function and uses of a steam turbine?. 

3. Give advantages of gas turbine over steam turbine? 

4. State and explain daltons law of partial pressure as applied to condenser?. 

5. What is the function of nozzle ? explain diiferent types of nozzle? 
 

Assignment # 5  

1. Write short notes on rocket engine?. 

2. Give a comparison of gas turbine with ic engines?. 

3. Explain the difference between the turbo jet and turbo propeller unit? 

 

  



 

 

Lab Manuals 
 

WORKSHOP TECHNOLOGY-III Practical 
 

ADVANCE TURNING SHOP 

JOB NO-1 

Object:Exercise of boring with the help of a boring bar. 

Requirements: 

1. Material: A mild steel rod. 

2. Tools: Scale, vernier calliper, spanner set, callipers, centre drill, boring bar and boring tools. 

3. Machine:A centre lathe and power hacksaw. 

Theory:Boring is an operation employed for machining internal surfaces termed as internal turning. The object of 

boring involves enlarging of holes through machining. For short holes the boring tools are used but for long holes 

boring bars are commonly used. These bars are usually cylindrical in shape and carry a slot to accommodate the tool 

bit. The commonly used types of boring bars are shown in Fig. 1.1 (a) & (b) respectively. The one shown at (a) has 

the tool bit projecting in front of its end. It is used for boring blind holes. Boring bar as shown at (b) is for boring 

through holes and carries a slot for fixing the bit at some distance from the end of the bar. 

 
Procedure: 

1. Use power hacksaw to cut the M.S. rod as per the given dimensions. 

2. After cutting, the workpiece is held tightly and firmly in the lathe chuck having three or four jaws. The job 

is revolved in a chuck and the tool is fitted to the tool post for short holes and in the tail stock for long 

holes. The selection of the boring bar depends upon the size of the bore. 

3. The boring bar or boring tool is set so that it is parallel with the axis of rotation of the work and the cutting 

edge is on centre. 

4. Set the spindle speed and carriage feed lever in the same position as for turning. 

5. Start the spindle and move the carriage and cross feed slide to the correct position for the boring tool and 

spot the cutting edge in the hole. 

6. Engage the carriage feed and take a cut to straighten out a hole. After the tool is fed through the hole, 

disengage the carriage feed and stop the spindle without disturbing the cross feed setting and take back the 

tool out of the hole. 

7. In this way take more cuts to bore the hole to size and test the size of the hole with calliper or plug gauge 

corresponding to the finished size of the hole as shown in Fig.  



 

 

 

 

 

Precautions: 

1. Hold the workpiece tightly and firmly in the chuck. 

2. Select proper tools and boring bars and hold them properly in the tool post or tail stock. 

3. Adjust proper speed and feed. 

4. Avoid measuring the work on a running machine. 

5. Never remove chips by hand. Always use brush. 

6. Always focus your attention on the job. Avoid talking to others while working. 

7. Wear tight fitting clothes when working on machine. 

8. Be aware about the position of the first aid box and fire extinguishers. 

 

JOB NO-2 

Object: Exercise on internal turning on lathe machine. 

Requirements: 

1. Material: A mild steel rod. 

2. Tools: Scale, vernier calliper, spanner set, callipers, centre drill, boring bar, boring tools and single point 

cutting tools. 

3. Machine: A centre lathe and power hacksaw. 

Theory: The lathe operation of producing perfectly internal surface of the work is known as internal turning. The 

work is held in a chuck and turning is accomplished causing the work to revolve while the tool is fed longitudinally 

to peel off a chip from the internal surface of the work. 

Procedure: 

1. Use power hacksaw to cut the M.S. rod as per the given dimensions. 

2. Hold the workpiece in a chuck fitted on the head stock of the lathe tightly and face on both the ends of M.S. 

rod. 

3. Centre the job for drilling. 

4.  Hold the drill in the drill chuck and hold the drill chuck in the tail stock. 

5. Produce a hole in the M.S. rod according to drawing and dimensions with the help of a drilling tool. 

6. After drilling enlarge the hole with the help of boring bar and boring tools as shown in Fig., which is 

similar to the boring operation. 

 



 

 

 

Precautions: 
1. Hold the workpiece tightly and firmly in the chuck. 

2. Never play with the control panel and control lever. 

3. Never remove chips by hand. Always use brush. 

4. Always focus your attention on the job. Avoid talking to others while working. 

5. Wear tight fitting clothes when working on machine. 

6. Adjust proper speed and feed. 

7. Avoid measuring the work on a running machine. 

 

JOB NO-3 

Object: Exercise on internal threading on lathe. 

Requirements: 

1. Material: A mild steel rod. 

2. Tools: Scale, vernier calliper, spanner set, callipers both internal and external, centre drill, boring bar, 

boring tools and single point cutting tools. 

3. Machine:A centre lathe and power hacksaw. 

Theory:For cutting internal threads on lathe, the main requirement is to have a proper system of gearing between 

the lathe spindle and the lead screw so as to establish the required ratio of speeds between the two. Setting up of the 

lathe for internal thread cutting includes proper holding of the job in the chuck and the thread cutting tool is 

mountedon the tool post. The feed bar of lathe is made idle by disengaging the clutch, while lead screw of the lathe 

is engaged by engaging half nut. A centre gauge is used for setting the threading tool correctly as shown in Fig. 

 

 

 

 

Procedure: 

1. Use power hacksaw to cut the M.S. rod as per the given dimensions. 

2. Hold the workpiece in a chuck fitted on the head stock of the lathe tightly.  

3. Face on both the ends of M.S. rod. 

4. Before drilling mark the centre of the rod by using drill held in the tail stock. 

5. Hold the drill in the drill chuck and fix the drill chuck in the tail stock. 

6. Produce a hole in the M.S. rod according to the drawing and dimensions with the help of drilling and 

enlarge it by using boring bars and boring tools. 

7. Before cutting internal threads ensure, the hole is bored to the correct diameter of the thread. 

8. Use a single point internal threading tool which is similar to the boring tool with cutting edges ground to 

the shape conforming to the type of thread to be cut. For metric threads, the compound slide is swiveled 30º 

towards the head stock. The tool is fitted on the tool post or on the boring bar and set at right angles to the 

lathe axis by using a thread gauge. The depth of the cut is given by the compound slide and the thread is 

finished in the usual manner as shown in fig. 



 

 

 

Precautions: 
1. When working, wear tight fitting clothes. 

2. Do not touch or fiddle control panel or control lever or any movable part of machine. 

3. For the chip removal, always use brush. 

4. Before starting the machine ensure that the workpiece and tool is held tightly. 

5. Do not shift or change gears when the machine is running. 

6. Adjust correct speed and feed during the operation. 

7. Do not measure work or adjust a cutting tool when the lathe is running. 

JOB NO-4 

Object: Exercise on external turning on the lathe machine. 

Requirements: 

1. Material: A mild steel rod. 

2. Tools: Scale, vernier calliper, spanner set, callipers, centre drill, single point cutting tool. 

3. Machine:A centre lathe and power hacksaw. 

Theory:It is an operation of removing excess amount of material from the surface of the cylindrical workpiece. 

During turning the work is held either in the chuck as shown in fig. or between centres and longitudinal feed is given 

to the tool either by hand or power. 

 

Procedure: 

1. Use power hacksaw to cut the M.S. rod as per the given dimensions. 

2. Hold the cut piece in the chuck having three or four jaws fitted on the head stock of lathe machine. 

3. Face the job by placing a right hand facing tool on the tool holder and set it at an angle of 90º or less with 

face of work. Start the machine and feed the cutting tool. 

4. After facing mark the centre of the job with the help of a centre drill. The drill is held in the drill Chuck and 

drill chuck is held in the tail stock to ensure the workpiece is in centre. 

5. Put a sharp turning tool in the tool post. Adjust the tool for light cut by tightening it with the bolts. For fair 

cutting adjust the machine at required r.p.m. and check the direction of rotation of the spindle and give few 

cuts on the job. Give depth of cut and feed of the tool according to the workpiece material and finished 

required. 

 



 

 

Precautions: 

1. When working, wear tight fitting clothes. 

2. Do not touch or fiddle control panel or control lever or any movable part of machine. 

3. For the chip removal, always use brush. 

4. Before starting the machine ensure that the workpiece and tool is held tightly. 

5. Do not shift or change gears when the machine is running. 

6. Adjust correct speed and feed during the operation. 

7. Do not measure work or adjust a cutting tool when the lathe is running. 

 

JOB NO-5 

Object: Resharpening of single point cutting tool with given geometry. 

Requirements: 

1. Tool required: High speed steel turning tool. 

2. Machines required: Bench grinding machine and cutter grinding machine.  

Theory:The tools which are used for the purpose of cutting the metals in the desired shape and size are called 

cutting tools. Such cutting tools produce waste materials in the form of chips. Various types of single point cutting 

tools are used for the different types of machines such as lathe machine, shaper, planer and slotter etc. The common 

use of single point cutting tool used in lathe are; 

1. Turning tool 

2. Facing tool 

3. Chamfering tool 

4. External threading tool 

5. Internal threading tool 

6. Boring tool 

Procedure: Sharpening of tools is done either by hand or machine. Specially designed tool sharpeners are available 

which are used for this purpose. In their absence, when it is necessary to sharpen the tools by hand, extra care is 

taken in the operation. While sharpening, the tool is supported on the tool rest and a light pressure is applied to avoid 

overheating of the cutting edge. The tool is sharpened either wet or dry. While sharpening dry, intermittent dipping 

in water of the tool should be avoided otherwise it results in appearance of cracks along the cutting edge of the tools. 

Sharpening is proceeded in a direction against the cutting edge. The tool is set at the centre height and the 

sharpening of angles are set as given below and shown in Fig. 

 



 

 

Precautions: 
1. Inspect the sharpening tool for cracks before using. 

2. Keep the safety guards and hoods in proper place, 

3. Use safety goggles, while sharpening the tool on grinding wheel. 

4. Replace the defective or broken grinding wheel. 

5. To avoid clothing coming in contact with moving wheel, wear tight clothes. 

6. Do not touch the moving wheel. 

7. Avoid walking barefooted inside the workshop. 

8. Feed the work slowly and gradually. 

 

MACHINE SHOP 

JOB NO –1 

Object: Produce a rectangular block by facing on a slotting machine. 

Requirements: 

1. Material: Mild steel square or rectangular rod. 

2. Tool: Steel rule, spanner set, try square, vernier calliper, face cutter. 

3. Machines: Power hacksaw and a slotter or slotting machine. 

Theory : A slotting machine is a shaping machine in which the cutting tool moves vertically. The ram is mounted on 

an independent bearing, the upper part of which is pivoted to shift the ram in any angular position. The work table 

can be given a transverse, longitudinal or rotary movement. A slotter can perform a variety of operations such as the 

finishing of external and internal plain surfaces in addition to slotting. The working principle of a slotter is shown in 

Fig, where the cutting tool mounted in the ram moves vertically in a cutting and return stroke. But the cutting of the 

material is performed during the downward stroke only which is called the working stroke, whereas the upward 

stroke is the idle stroke. 

 

Procedure: 

1. Use power hacksaw to cut the M.S. rod as per given dimensions. 

2. After cutting the workpiece is held in T-slots on the top of the table. 

3. Fix the cutting tool in the ram of the slotter. 

4. Start the machine and face the surface. 

5. Repeat this process on the rest of the surfaces and produce the rectangular block as shown in Fig. 



 

 

 

Precautions:  
1. Do not touch any movable part of the machine. 

2. Hold the workpiece in the T-slots of the table firmly. 

3. Tighten the cutting tool before starting the machine. 

4. Use the correct speed and feed. 

5. Check surface finish only when the machine is at rest. 

 

JOB NO-2 

Object: Produce a rectangular slot on one face with a slotting cutter. 
Requirements: 

1. Material: Mild steel square rod. 

2. Tool: Steel rule, spanner set, set square, vernier calliper, slotting cutter. 

3. Machines: Power hacksaw and a slotter or slotting machine. 

Theory : A slotting machine is a shaping machine in which the cutting tool moves vertically. A slotter can perform a 

variety of operations such as the finishing of external and internal plain surfaces in addition to slotting. The slotting 

tool cuts the material during the downward stroke only which is called the working stroke, whereas the upward 

stroke is the idle stroke. 

 

Procedure: 

1. Use power hacksaw to cut the M.S. rod as per given dimensions. 
2. After cutting the workpiece is held in T-slots on the top of the table. 
3. Fix the cutting tool in the ram of the slotter. 
4. Start the machine and face all the surfaces. 
5. Hold the workpiece in the vertical position. 
6. Use the slotting cutter and cut a rectangular slot on one face of the workpiece as shown in fig. 



 

 

Precautions: 

1. Do not touch any moving part of the machine. 
2. Hold the workpiece and cutting tool firmly for accurate finishing. 
3. Adjust correct speed and feed. 
4. Check rectangular slot for correctness only when machine is at rest. 

 

JOB NO-3 

Object: Produce a rectangular block using a milling machine with a side and face cutter. 

Requirements: 

1. Material: Mild steel rectangular rod. 

2. Tool: Steel rule, spanner set, try square, vernier calliper, side and face cutter. 

3. Machines: Power hacksaw and universal milling machine. 

 Theory: A machine process in which metal is removed by revolving multiple tooth cutter to produce flat or profiled 

surfaces, grooves and slots is known as milling and a machines tool which is used to produce flat or profiled surface, 

grooves or slots with the help of a revolving multiple cutter is known as milling machine. The revolving cutter is 

help on a spindle or arbor and the work clamped on the machine table and fed past it remove the metal in the form of 

chips to produce the desire shape. 

 

Procedure: 
1. Use power hacksaw to cut the M.S rectangular rod as per given drawing and dimension. 

2. Hold the workpiece in the machine vice on the milling machine. 

3. Mount the face cutter on the arbor of milling machine. 

4. Start the machine to revolve the face cutter along with the arbor. 

5. Touch the job with the cutter by rotating the handle of the table. The table can be raised or lowered on 

vertical ways on the face of the column as required. 

6. Give feed to the job from one end to the other by crosswise direction of the saddle. 

7. Repeat the process until the surfaces and sides of the job are completed as shown in Fig. 

Precautions: 

1. Hold the work piece tightly in the machine vice. 

2. Do not fiddle panel and controls. 

3. Use brush to remove chips. 

4. Use tight fitting clothes. 

5. Do not use blunt cutters. 

6. Adjust correct speed and feed. 

7. Provide coolant in time during operation. 

8. Do not touch the cutter edges with fingers. 

9. Take measurement when the machine is at rest. 

10. Use guards over running cutters. 

 

 



 

 

JOB NO-4 

Object: Prepare a slot on one face using milling machine 

Requirements: 

1. Material: Mild steel square or rectangular rod. 

2. Tool: steel rule, spanner set, try square, vernier calliper, face cutter and slotting cutter/side and face cutter. 

3. Machines: power hacksaw and universal milling machine. 

Theory : A machine process in which metal is removed by revolving multiple tooth cutter to produce flat or profiled 

surfaces, grooves and slots is known as milling and a machines tool which is used to produce flat or profiled surface, 

grooves or slots with the help of a revolving multiple cutter is known as milling machine. The revolving cutter is 

help on a spindle or arbor and the work clamped on the machine table and fed past it remove the metal in the form of 

chips to produce the desire shape. 

 

Procedure: 
1. Use power hacksaw to cut the M.S rectangular rod as per given drawing and dimension. 

2. Hold the workpiece in the machine vice on the milling machine. 

3. Mount the face cutter on the arbor of milling machine. 

4. Start the machine to revolve the face cutter along with the arbor. 

5. Touch the job with the cutter by rotating the handle of the table. 

6. Give feed to the job from one end to the other by cross wise direction of the saddle. 

7. Repeat the process until the surface and sides of the job are completed. 

8. After producing rectangular or square block by face cutter remove it. 

9. Mount the slotting cutter or sides and face cutter on the arbor of the milling machine. 

10. Prepare a slot on one face which is similar to the face milling as shown in fig. 

 

Precautions: 
1. Hold the work piece tightly in the machine vice. 

2. Do not fiddle panel and controls. 

3. Use brush to remove chips. 

4. Use tight fitting clothes. 

5. Do not use blunt cutters. 

6. Adjust correct speed and feed. 

7. Provide coolant in time during operation. 

8. Do not touch the cutter edges with fingers. 

9. Take measurement when the machine is at rest. 

10. Use guards over running cutters. 

 

 



 

 

JOB NO.-5 

 

       Object: Job on grinding machine using a surface grinder. 

Requirement: 
1. Material: Mild steel flat. 

2. Tools: Scale, vernier calliper and try square. 

3. Machines: Power hacksaw and surface grinder. 

Theory: The grinder of flat or plane surface is known as surface grinder. The work may be ground by either the 

periphery or by the end face of grinder wheel. 

 
Procedure: 

1. Use power hacksaw to cut the M.S flat as per given dimensions. 

2. Hold the workpiece in the magnetic chuck and place the magnetic chuck on the table of the surface grinder. 

3. Switch on the electric motor to rotate the grinding wheel in clockwise direction and place the job under the 

grinding wheel. 

4. Move feed handle to provide feed to the grinding wheel in till it touches the workpiece and moves the 

grinding wheel up and down. 

5. Give the reciprocating feed to the table from one end of the job to the other end when grinding wheel 

touches the job. 

6. Repeat the process again and again till the workpiece is complete as shown in fig. 

Precautions: 

1. Use safety goggles when performing even though the wheel has glass shield  

2. Wear tight fitting clothes. 

3. Do not touch the moving wheel. 

4. Ensure safety equipment like guard and hoods are in their places. 

5. Inspect and replace the cracked wheel. 

6. Use correct feed and speed. 

7. Use brush to remove chips. 

JOB NO-6 

Object:Prepare a job on cylindrical grinding machine. 

Requirement: 
1. Material:Mild steel rod. 

2. Tools: Steel rule, vernier calliper, callipers, spanner set and single point cutting tool. 

3. Machine:Power hacksaw, centre, lathe and cylindrical grinding machine. 

Theory:the cylindrical grinding as shown in fig. involves holding the workpiece rigidly on centres, in a chuck or in 

a suitable holding fixture, rotating it about its axis and feeding a fast revolving grinding wheel against the 

workpiece. When the surface to be ground is longer than the width of the grinding wheel, the work is traversed past 

the wheel or wheel past the work. 



 

 

 
Procedure: 

1. Use power hacksaw to cut M.S rod as per given specifications. 

2. After cutting hold the workpiece in the chuck of lathe machine or between centres for facing, turning and 

step turning operations. 

3. Hold the job between head stock and tail stock centre on cylindrical grinding machine for grinding 

operations. 

4. Start the machine so that the job and grinding wheel rotate in the same direction. 

5. Give feed to the grinding wheel towards workpiece by using the handles till the grinding wheel touches the 

workpiece. 

6. When the job and grinding wheel come in contact with each other, give the traversing feed to the work or 

table to move it to and fro. 

7. Give feed to workpiece from one end to other at the end of each stroke. 

8. Repeat the process until the job is completed as shown in fig. 

 
Precautions: 

1. Use safety goggles when performing operation even though the wheel has glass shield. 

2. Wear tight fitting clothes. 

3. Do not touch the moving wheel. 

4. Ensure safety equipment like guards and hoods are in their places. 

5. Inspect and replace the cracked wheel. 

6. Use correct feed and speed. 

7. Use brush to remove chips. 

8. Measure only when the machine is at rest. 

9. Use coolant during operation. 



 

 

10. Avoid walking bare footed around the machine. 

 

Job No-7 

Object: Exercise on milling machine with the help of a form cutter. 

Requirement: 

1. Material: Mild steel square rod. 

2. Tools: Square set, scale, try square, vernier calliper and form cutter. 

3. Machines: Power hacksaw and universal milling machine. 

Theory : A machine process in which metal is removed by the revolving multiple to0th cutter to produce flat or 

profiled surfaces, grooves and slots, is known as milling and a machine tool which is used to produce flat or profiled 

surfaces, grooves and slots with the help of a revolving multiple cutter, is known as a milling machine. The 

revolving cutter is held on a spindle or arbor and the work clamped on the machine table and fed past it to remove 

the metal in the form of chips to produce the desired shape. 

 
Procedure: 

1. Use power hacksaw and cut M.S rod as per given dimensions. 

2. Hold the workpiece in the machine vice on the milling machine tightly. 

3. Mount the form cutter on the arbor of the milling machine. 

4. Start the machine and revolve the form cutter along with arbor. 

5. Touch the job with the revolving the form cutter by using the table handle. The table can be raised or 

lowered on the vertical ways on the face of the column. 

6. Feed the job from one end to other end by the cross wise direction of the saddle. 

7. Repeat the process till the job is completed as shown in fig. 

Precautions:  

1. Do not fiddle with control panel and control lever. 

2. Use brush to remove chips from the machine. 

3. Use proper working dress in the form of tight clothes. 

4. Do not touch any moving part when the machine is in motion. 

5. Hold the job tightly in the machine. 

6. Hold the cutter tightly on the arbor. 

7. Avoid using blunt cutter. 

8. Control the feed and speed correctly. 

9. Take measurement of the job when the machine is at rest. 



 

 

10. Use guards over the running cutter. 

 

Job No-8 

Object: Exercise on milling machine to produce a spur gear. 

Requirement: 

1. Material: Mild steel gear blank. 

2. Tools: Square set, scale, vernier calliper, gear tooth vernier and milling cutter. 

3. Machine: Power hacksaw, lathe machine and milling machine.  

 

Theory: Gear which transmit motion between parallel shafts and whose teeth are parallel to the axis of the shaft are 

called spur gears as shown in fig. These are the simplest form of gear whose teeth are of involute form. The 

efficiency of power transmission of spur gears is very high and lies between 96 to 98% under average conditions but 

they are noisy in operation and wear out more readily in comparison to other types of gears. 

 
 

Procedure : The gear blank is mounted on a mandrel which is supported between the centre of the dividing head 

and tooth space is cut by the milling cutter and the dividing head is used to index the job to the next required tooth 

space. 

The cutter is chosen according to the module or diametral pitch and the number of teeth of the gear to be cut. This 

cutter is mounted on the milling arbor. Before the gear can be cut, it is necessary to have the cutter centre accurately 

relative to the gear holding mandrel. 

 



 

 

    One way is to adjust the machine table vertically and horizontally until one corner of the cutter just touches the 

mandrel on one side. Both the dials of the table and knee are then set to zero. The table is then adjusted for the cutter 

to just touch on the other side of the mandrel with vertical dial showing zero. The reading of the horizontal feed 

screw is read. This reading dividing by two gives the central position of the mandrel relative to the cutter. When the 

table is set centrally in this manner, it should be locked in that position. The table is then fed vertically so that the 

blank just touches the cutter. The vertical dial is then set to zero. This is required to give the depth of cut on the job. 

        With these settings the machine can be started and traversed along the axis of the job to cut the tooth over the 

whole width of the gear. Depth is increased slowly until it reaches the full depth of the tooth. With the depth setting 

the backlash of the gear can be controlled suitably. 

          After one tooth space is cut, the blank is indexed through 1/n revolution by means of the dividing head and „n‟ 

are the number of teeth to be cut. This process is repeated until all the teeth are cut.  

Precautions: 

1. Do not lean on the machine when it is running. 

2. Wear light fitting clothes while working. 

3. Do not remove guards when the machine is operating. 

4. Use a suitable brush to remove chips. 

5. Hold the workpiece rigidly on the work table. 

6. Select proper milling cutter. 

7. Ensure milling cutter is not blunt. 

8. Ensure milling cutter runs true. 

9. The correct speed and feed should be selected. 

10. Provide coolant in time. 

 

JOB NO-9 

Object: Grinding a drill bit on tool and cutter grinder. 

Requirements: 

1. Tools required: High speed steel drill bit. 

2. Machine required: Tool and grinder with drill grinding attachment. 

Theory: Correct grinding of a drill is important aspect because the tool geometry plays a vital role in metal cutting. 

Due to constant use the tool geometry changes and the cutting efficiency of the drill lowers. Then, it needs 

regrinding. The main parameters, which need proper attention while grinding a drill are as shown in Fig. 

1. The point angle which is mostly commonly used is 118º  

2. Correct location of point. 

3. Lip clearance angle is 8º to 12º 

4. Length and inclination of lips. 

It should be ensured that the length of both the lips is equal and the point is located at the centre. 

 



 

 

Procedure: For grinding a twist drill of large and medium size a drill grinding attachment is used as shown in Fig. 

The drill is held between a bracket at one end and a clamp at the other end, with its tip facing the grinding wheel. 

The base of the attached is fitted over a bench at suitable height. The bracket is adjusted to provide the required 

angle of contact between the face of grinding wheel and the drill point. Feed is provided by the feed screw and nut. 

This attachment enables correct grinding of the tool geometry. After grinding, inspect the drill for its correct tool 

geometry by using suitable gauges before it is passed to use on the machine. 

 
Precautions: 

1. Take special care in grinding a drill to ensure that the prescribed drill geometry is correctly restored. 

2. While grinding a carbon steel drill, quench it frequently in water to retain its temper. 

3. If the drill gets burned during grinding, it should be reground beyond the burned portion. 

4. Ensure correct drill geometry especially the lip clearance angle. 

5. Use protective eye shields while grinding a drill bit. 

 

JOB NO-10 

Object: Exercise on dressing a grinding wheel. 

Tools and equipment:  

1. Wheel dressers 

2. Abrasive sticks 

3. Abrasive wheels 

4. Diamond tool 

5. Crush dressing fixtures 

Theory: The process of removing the worn out grains from the surface of the wheel, removing loaded material from 

the face of the wheel and restoring the original geometric shape and to form the wheel for a specific profile is called 

dressing of a wheel. As grinding is actually a cutting operation. The small cutting edges on the grains of the grinding 

wheel are like so many tiny teeth. They must be kept sharp in order to give a free cut and to produce a satisfactory 

finish on the work. Therefore, wheel dressing becomes the process of resharpening these tiny cutting edges. The 



 

 

hard diamond point in the dressing tool fractures the grains of the wheel or removes the dull grains entirely and thus, 

producing new sharp edges. It also cleans out the tiny spaces between the grains removing metallic dust and other 

particles which eventually clogup the pores of the wheel face and make it dull. 

 
Procedure: 

1. Mount the grinding wheel either on the tool and cutter grinder or surface grinder motor shaft. 

2. Run the machine for a while so that wheel spindle bearings are warmed up before dressing. 

3. Fix the diamond tool in the diamond tool holder on the machine table and move it longitudinally so that it 

touches at the correct position i.e. the centre line of grinding wheel as shown in Fig. 

4. Mount the diamond tool at an angle to the grinding wheel so that the tool can be turned to keep the sharp 

point. 

5. The angle should point in the same direction as the grinding wheel travels to avoid wheel chatter. 

6. While dressing, dress as nearly as possible to working position. 

Precautions: Use eye protection while using a grinding wheel. 

 

 

 

 

Computer Aided Drafting Practicals 
 

EXPERIMENT -1 

AIM: - AN INTRODUCTION OF CAD SOFTWARE AND ITS UTILITIES IN ENGINEERING FIELDS. 

OBJECTIVE: - An awareness about CAD software and its applications. 

 

THEORY: - Drawings are easier to interpret if you set standards to enforce consistency. You can set standards for 

layer names, dimension styles, and other elements; check drawings against these standards; and then change any 

properties that do not conform.  

 

1. COMPUTER GRAPHICS: -It refers to the generation of graphical outputs using computer. 

Computer graphics techniques are being applied to the making of cartoons. Drawing a series of action sequences 

which when run at high speed, creates the illusion of moving pictures, appear to move. This is known as animation. 

CADD- Computer Aided Design and Drafting. 

CAD- Computer Aided Design . 

CAM- Computer Aided Manufacturing. CAM uses results of CAD. 



 

 

           CAD is not a substitute for design/ drawing concept. It‟s only a tool that can be used to supplement traditional 

methods. It‟s parallel to use of calculators. They are used for solving mathematics problem but still knowledge of 

mathematics is required by user to solve it. What is eliminated is the tedious task of performing long hand 

mathematical manipulations. 

  

Applications of CAD: - An engineer designing a new car body can see the design on the screen. Whenever he needs 

to make changes he can do it easily and the change can also be stored. He can reduce or enlarge any part of design, 

change of colors and check pluma. Overall, the design cycle time is reduced drastically. The new car comes on the 

road in a remarkably shot span of time. 

 

2.    Application in various fields: - 

a)  Mechanical: - design of machine elements, CNC machine tools. 

b)  Automotive: - kinematics, Hydraulics & Steering systems. 

c)  Electrical: - circuit layout, panel design & control system. 

d)  Electronics: - schematic diameter of PC‟s, IC‟s etc. 

e) Communication: - communication network, satellite transmitting pictures, T.V. telecasting etc. 

f) Civil: - Mapping, contour Plotting, Building drawing & Structural design. 

g) Architectural: - Town planning, Interior decorations, Modeling, and multistory       complexes. 

h) Aerospace: - Design of spacecraft, Flight simulator etc. 

 

3.   Advantages of CAD 

a) Combination of human brain and machine speed produces better results in less time.   

b) More accurate, it leads to better quality drawing. 

c) Drawing can be stored in database. 

d) Faster and easy correction/ modifications of a design is possible and drawing errors can be 

visualize on screen. 

e) Visual modeling of any object / engineering component is possible. 

f) CAD is used for creation, modification, analysis and optimization of designs for     improved 

engineering Productivity. 

g) One can create a library and use a single drawing, a no‟s of times whenever required. 

h) Color graphics help to display more distinct information on screen.  

 

4. SOFTWARES: -Auto-CAD-2004, Auto-CAD 2007 (Mechanical), AutoCAD 2007(Electrical), Auto-

Desk, Inventor PRO –11,Pro-E, STADD, CATIA,I-DEAS etc. 

 

 

EXPERIMENT -2 

AIM: - STUDY OF THE BASIC INITIAL SETTING AND VIEWING OF THE DRAFTING SOFTWARE 

INTERFACES. 

OBJECTIVE: - To learn initial setting and viewing of the drafting software interfaces. 

THEORY: To find out Auto-CAD package and set its required setting for drawing in the auto-CAD window.  

 How to Start your PC. 

 Opening Auto-CAD Window. 

 Description of Auto-CAD window. 

 Setting GUI (Graphic User Interface) for drawing. 

How to Start your PC.  

Switch “ON” main switch. Switch “ON” UPS. Switch “ON” CPU and Monitor. 

Opening Auto CAD Window. 

First go to Start, then go to programme file and then go to Auto-CAD/Auto Desk. Select respective auto-

CAD window, click ok. 

Open an existing drawing: 

To opens an existing drawing select from a list from the fore most recently open drawing. Also display 

brows button that you choose look for another file. 

Start a drawing from scratch 



 

 

Open a new drawing based on the measurement system you choose-English (inches) or  

Metric (millimeters) system. 

Use a Template: 

Open a new drawing based on a template you select from a list. The list display on a template files that exits in 

the drawing file locations specified in the option dialog box Template files stores all the setting for a drawing. 

Setting Drawing Units: Drawing units are sets as per drawing units given in the drawing to be done. It may be in 

MKS or SI system such as millimeters or in inches in case of distance units and similarly for angular 

measurements it may be Degree, Radian or Grade e.t.c. 

To set drafting Units:  In the Drawing units dialog box set the units value for drawing. Type “units” at 

command window. Press ent. Select units in mm or inches. Select Precision, 0.00 or 0.000 or 0 itself. Ent. 

Select angular direction, clockwise, leave box blank,for anti clockwise, select/ click ok.  

 Command: Units 

  Setting the Limits of Drawing: 

 Limits of Drawing specify the area in which the drawing is to be drawn. 

 

Command: Limits. Enter. 

Specify the lower left corner of the area: say (00,00) 

Specify the upper right corner of the area: (297, 420) o(420, 297 ) for land scape size. Press ent. Write “zoom” . Ent. 

Type “All” ent.  

After specifying the limits we set Gid.  

 Setting of Grid SpacingType grid, press ent. Clk on grid dialog box . set grid spacing 5/ 10 / 15 as desired. 

Press ent.  

Setting of Snap Spacing. Click on snap . ent value as 5/10/ 15 as desired. Ent.  

              This will zoom all the limits of drawing. After this we can draw the required drawing 

DRAFTING SOFTWARE INTERFACES                

Menus, Toolbars and Tool Palettes..  

             You can use several menus, shortcut menus, palettes, and toolbars for access to frequently used commands, 

settings, and modes.  

The Command Window.  

             You can display commands, system variables, options, messages, and prompts in a lockable and resizable 

window called the command window.  

Design Center: 
              With Design Center, you can manage block references and other content such as layer, definitions, layouts, 

and text styles etc.  

Customize the Drawing Environment.  

               Many elements of the working environment can be customized to fit your needs. 

Pointing Devices:  

You can use as your pointing device a mouse, a digitizing puck, and it may have more than two buttons. 

You can use several menus, shortcut menus, tool palettes, and toolbars for access to frequently used commands, 

settings, and modes.  

Tool Palettes:  
  Tool palettes are tabbed areas within the Tool Palettes window that provide an efficient method for 

organizing, sharing, and placing blocks and hatches. Tool palettes can also contain custom tools provided by 

third-party developers.  

 Insert Blocks and Hatches Using Tool Palettes 
Tool palettes are tabbed areas within the Tool Palettes window. Drag blocks and hatches from a tool palette 

to place these objects quickly on a drawing.  

 Change Tool Palette Settings 
The options and settings for tool palettes are accessible from shortcut menus in different areas on the Tool 

Palettes window.  

 Control Tool Properties You can change the insertion properties or pattern/ 

 Properties of any tool on a tool palette.  

 Customize Tool Palettes You can add tools to a tool palette by veral methods.  

Save and Share Tool Palettes: Save and share a tool palette by exporting it or importing it as a tool palette file. 

Toolbars: 
           Use buttons on toolbars to start commands, display fly out toolbars, and display tool tips. Toolbars 



 

 

contain buttons that start commands. When you move the pointing device over a toolbar button, the tool tip 

displays the name of the button. Buttons with a small black triangle in the lower-right corner have fly outs that 

contain related commands. With the    cursor over the icon, hold down the pick button until the fly out appears. 

The Standard toolbar at the top of the drawing area is displayed by default. This toolbars are Draw tools, 

Modify tools etc. 

Shortcut Menus: 

      Display a shortcut menu for quick access to commands that are relevant to your current activity.  

Menus are available from the menu bar at the top of the AutoCAD drawing area. You can choose menu options 

in the following ways:  

 Click the menu name to display a list of options. Click the option to choose it, or press DOWN ARROW to 

move down the list and then press ENTER.  

Press ALT and then enter the underlined letter in the menu name. For example, to open a new drawing,        

press ALT and press F to open the File menu. Then press ENTER to choose the highlighted option new. 

 

 
 

EXPERIMENT-3 

AIM: - STUDY OF VARIOUS TOOLBAR OPTIONS AND EXERCISES TO FAMILIARIZE DRAWING 

TOOLS. 

OBJECTIVE: - To learn different drawing tools commonly used in Auto-CAD. 

THEORY: - There are different toolbar options in Auto-CAD. These are the main toolbars: 

Standard Toolbar: There are following tools in this option: 

New: To create a new drawing. 

Open: To open already existing drawing. Click on open icon at menu bar, select desired file and click open.  

Save:  To save already existing drawing. By save as or by pressing Ctrl+S and give the name of file. 

Plot:   To plot a drawing, select an existing drawing by pressing Ctrl+A, then go to File in menu bar, select plot and 

then select type of plotter, give no‟s of copies and click OK.  

Un-do and Re-do: It is used for editing and do and undo the drawing by clicking on undo icon for undoing  the 

latest drawing and click on re-do icon for re-doing the latest drawing. 



 

 

Cut:    It is used to cut or delete the selected part of drawing. Select the drawing to be cut by Pressing Ctrl+A and 

press cut icon on menu bar (Scissor). 

Match Property: It is used to adjust same dimensions and color of a drawing or a part of drawing with existing one. 

Go to the match property icon and click on it, select the original drawing with whom you like to match and then, 

click on the drawing to which you like to match.  

Pan:  It is used to move all the drawing on the screen at a time. Click on Pan icon on menu bar and go to screen and 

move the mouse by pressing left button. All the drawings will move together. 

Zoom: It is used to magnify the existing drawing. Click on the Zoom icon on menu bar or by Scrolling the scroll bar 

of mouse up or down.  

Draw Tools: There are different draw tools to draw different types of drawing i.e. Point, line, curve line, circle, 

polygon, rectangle, ellipse, arc etc. Each of these will be discuss later on. 

Modify Tools: These tools are used for modifying the existing drawing. These are erase, copy, mirror, array, 

explode, break, trim, extend, fillet & chamfer. Each of these will be discuss later on. 

 

Drawing aids: These are the helping tools used to assist drafter to draw complicated  

drawing but not a draw tools. These are very helpful to make a drawing easy. These are SNAP, GRID, ORTHO, 

OSNAP, OTRACK etc. 

Snap: It is useful for specifying precise points with the arrow keys or the pointing device. 

Grid: It is a rectangular pattern of dots that extends over the area you specify as the drawing limits. Using the grid is 

similar to placing a sheet of grid paper under a drawing. 

Ortho: - This aids to draw horizontal and vertical lines when it is on. 

Polar: - It is used to draw lines at an angle to the reference line either clockwise or anticlockwise depending upon 

the requirement of drafter. 

OSNAP (Object Snap) and OTRACK (Object Snap tracking): - This is used to make proper connection / 

attachment of lines with the other diagram or lines when it reaches to the nearest point. It facilitates to identify the 

required co-ordinate points such as midpoint, center, end point, and tangents etc which are otherwise very difficult 

to track and make proper connection of lines or to complete a drawing. It has following features. End point, 

Midpoint, Center, Node, Quadrant, Intersection, Extension, Perpendicular, Tangent, Nearest point, apparent 

intersection and parallel.  

LWT: - Used to give required thickness of lines as defined in Engineering drawing. e.g. Border line, Title block 

line, Center line etc.  

Model: -This is used to set the drawing sheet as required by the designer to follow standard procedure of drawing.  

 

Toolbars: 
           These are Draw tools, Modify tools, Layers Blocks, Properties, Dimensioning tools etc.   

Draw Tools: These are Lines, Arcs, Circles, Poly-lines, Polygon Rectangle, Ellipse, Text Elliptical Arc, Hatch, 

Blocks and Region. Details of each of them will be discuss in Exercise no. 05. 

Modify tools: These tools are used to modify existing drawing. Commonly used commands are Trim, Cut, Extend, 

Copy, Move, Erase, Mirror, Offset, Rotate, Chamfer, Fillet and Array. Details of these are explain in exercise No. 06  

Layers: These are organizing tools, which are used to print drawing as per required dimension. Such as if we do not 

required certain types of lines like hidden line, we can take a copy of the existing drawing in required model. These 

are; State, Name, On/Off, Freeze, Lock, Color, Line type, Line weight, Plot Style and Plot.  

On/Off: This is used to put the Layers active or inactive. Click on  „On‟ icon, it will be active, and click on again it 

will be inactive. 

Name : It give  name of the defined layer.  

State: It used to set the selected layers as current layers. 

Freeze: It is used to freeze selected layers of drawing to make it invisible so that it can speed up rendering processes 

/ Zoom/ Rotate speedily. When Thawed layers are put on it will be active for all type of operations.  

Lock/Unlock: Used to lock the drawing when it is „ON‟ . Unlock it for movement. 

Colour: To give different Type of colour to different lines, as required. Such as green for centerline, Blue for 

dimensioning lines etc. 

Line Type:  Diffferent types of lines (e.g .thicknes) with different profile can be made in  this tools. 

Plot Style: Changes the plot style associated with the selected layers. 

Plot: Control whenever the selected layers are plotted. 

 



 

 

 
 

 

 
 

 

EXPERIMENT – 4 

 

AIM :- STUDY AND IMPLEMENTING OF CO-ORDINATE SYSTEMS AND UCS. 

OBJECTIVE :- An awareness about the different coordinate system 

THEORY:-  

           There are four different types of coordinate systems used in AutoCAD to locate the point on screen. In 

AutoCAD considering the screen as XY plane does 2D drafting. X-value is consider horizontally and Y- value are 

taken vertically. By default ,the lower left corner is consider as origin(0,0) AUTOCAD uses the following 

coordinate systems: 

(a) Absolute coordinate system 

(b) Relative coordinate system 

(C)  Polar coordinate system 

(d)  Direct Distant Entry System 

(a) Absolute coordinate system: 

              In this method ,the points are locate to draw with respect to the origin(0,0)To mark a point values is given 

in pairs for X-coordinate value followed  by  Y-coordinate. 

 Example: 

 Draw a line from point (5,5) to Pt (10,10) 

 Command:-  Line 

 From Pt:-      5,5 

 To Pt:-  10,10 

 To Pt:-  

 

(b) Relative Co-ordinates:-      

        In this method , the points are locate to draw a line with reference to the previous point.  

Example: 

    Draw a line from Pt (2,2) to Pt 5 units in X-axis and 8 units in Y axis relative to first coordinate. 

 Command:  Line 

 From Pt:  2, 2 

 To Pt:  @ 5, 8 

 To Pt:   

 

Draw the  fig. with help of relative method 

Specify First Pt:-  20, 20 



 

 

Specify next Pt:-   @ 60, 0 

Specify next Pt:-  @ 0, 30  

Specify next Pt:-  @ -40, 0 

Specify next Pt:- @ 0, 20 

Specify next Pt:-  @ -20, 0 

Specify next Pt:- @ 0, -50 

 

©Polar Coordinates:- 

The points are located to draw a line by defining the distance of the point from the current position and the angle 

made to that line. 

Specify First Pt:-   (20, 20) 

Specify next Pt:-   @ 60< 0 

Specify next Pt:-  @ 30< 90
0
  

Specify next Pt:-  @ 40< 180 

Specify next Pt:- @ 20< 90
0 

Specify next Pt:-  @ 20< 180  ;   

Specify next Pt:- @ 50< 270
0
 

 

Direct DistanceEntry System:- In this method are locat to draw a line  using the distance entry in the direction of 

cursor.Ortho mode is used here (F-8) to draw a drawing 

To draw a line using the dist entry in the dir of the cursor. 

First Pt.  :  20, 20 move mouse horizontally right 

Next Pt. :  60 move mouse vertically up 

Next Pt : 30 moves mouse horizontally left 

Next Pt : 40 moves mouse vertically up 

Next Pt : 20 moves mouse horizontally left 

Next Pt : 20 moves mouse vertically down 

Next Pt : 50 

 

 

EXPERIMENT- 5 

AIM: - USE OF BASIC ENTITI.ES IN 2D 
OBJECTIVE: - To learn the basics of 2D entities. 

THEORY: - In the 2D entities, we can draw different drawings by use of different draw commands.i.e.line arc, 

circle, rectangle, polygon, ellipse etc. In this exercise we will draw different types of drawing by using these 

commands with the help of different methods. 

PROCEDURE:  

               The some exercises are drawn with the help of the following commands: 

P- Line Command or PL Command: -  
A polyline is a connected sequence of line and arc segments. It has feature to change the line width. 

Command: P line or PL 

                Specify the start Pt: select the starting Pt by using mouse. 

Select different Pts and press enter. Current line width is 0.000 or change if required. You can change the line to an 

arc and then to a line of same or different thickness. 

Command: – Rectangle 
A rectangle is a polyline based on two opposite Corner Pts called diagonal points. 

Draw a rectangle defined by diagonal Pt (10, 10) and (30, 20) 

Command: - Recta. Ent. 

First corner:         P1  ( 10, 10). Ent. 

Second corner:  P2  (30, 20). Ent. (See Fig 03) 

 

Rectangles can be drawn by lines commands also. Line, Ent Pt. 

P1(10,10) Ent 

P2 ( 40,10) Ent 



 

 

P3 ( 40, 40). Ent 

P4 (10, 40 ). Ent. 

C . Ent.  (See Fig 04 ) 

 

POLYGON:-  It enables us to draw a polygon consists of more than four sides of regular size. 

 (a) Polygon Command: - Edge method 

      The polygon command is used to draw a regular polygon for a given length of the edge or side. 

 Command: Polygon 

 Enter no. Of sides<4>: 6 

 Specify <center of polygon> or edge: E 

 Specify first end Pt of edge: select using mouse 

 Specify second end PT of edge: @30< 0 

(b) Draw a polygon of 8 sides with center (50, 50) inscribed in a circle of radius 40    units.  

 Command: Polygon 

 No. Of sides: 8 

 Edge / < center of Polygon>: 50, 50 

 Inscribed in a circle / circumscribed about circle (I /C) : I 

 Radius of Circle –40 

(c)  Draw a octagon with center (140, 50) circumscribed on a circle of radius 40 units. 

 Command: Polygon 

 No. Of Sides: 8 

 Edge / < center of Polygon>:  140, 50 

 Inc                  I/C    :  C 

Radius of circle        :  40 

 

Circle: - 

      Circle is a locus point such that it remains at a fixed point from a fixed distance. To obtain a circle a fixed point 

is taken as a center and at a fixed is taken as a radius. 

Circle can be drawn by five methods 

(a) Using center and radius 

 Command: circle 

 3P / 2P / TTR < center Point >: 6, 6 

 Diameter / <Radius >: 5 

(b) Using center and diameter 

 Command: circle 

 3P /2P / TTR / < center Point >: 6, 17 

 Diameter / <Radius >: D 

 Diameter: 10 

(c) Using 3 given point 3P 

 Command: circle 

 3P /2P / TTR / < center Point >: 3P 

 First Pt: (5, 30).  Second Pt  (4, 6). Third Pt: (10, 25) 

(d) Using two given points (2P) 

 Command : circle 

   : 2P 

 First Point on Diameter : (7, 35) 

 Second Point on Diameter : (7, 47) 

(e) Using Tangent, Tangent and Radius (TTR) 

            You can draw a circle by specifying two lines or two circles or a line and circle and also radius of a circle. 

Command: Circle: TTR 

Select 1
st
 Tangent: Line 1 (using mouse) (16, 4) to (19, 9) 

Select 2
nd 

tangent: Line 2 (using mouse) (20, 21) to (21, 7); Radius = 2 

Command: circle: TTR 

Select 1
st
 Tangent: Point P1 on circle1 (cent 15, 15) radius 2 

Select 2
nd 

tangent: Point P2 on circle2 (cent 23, 14) radius 2.5); Radius  =  2 



 

 

Command: Circle: TTR 

Select 1
st
 Tangent: Point P1 on circle 

Select 2
nd 

tangent: Point P2 on line, Radius = 1.5 

 

Ellipse: - 

        Two axes that define its length and width determine the shape of an ellipse. The longer axis is called the major 

axis, and the shorter one is the minor axis. Ellipse can be drawn with 4 methods: 

(a) Using major axis end point (10, 20), (60, 20) and minor axis end Pt. (35, 35) 

 Command: Ellipse 

 < Axis end Pt> / center: (10, 20), Axis end Pt 2: (60, 20).   

             < Other axis distance > / Rotation: (35, 35)  

(b) Using center of ellipse, end Pt and other axis distance ellipse center (100, 20) major axis end Pt (125, 20) 

minor axis end Pt (100, 35) 

            Command: Ellipse 

 < Axis end Pt 1 > / centre   : C 

 Centre of Ellipse       : (100, 20) 

 Axis end Point 2    : (125, 20) 

 <Other axis distance> / Rotation  : (100, 35) 

( c ) Using first axis end point and rotation angle of circle around the axis. Draw ellipse using major axis end 

points (8, 80), (58, 80) & 55
0 
rotation around major axis   

Command: Ellipse 

 < Axis end Point 1 > / Centre  : (8, 80) 

     Axis end Point 2   : (58, 80) 

 < Other axis distance > / Rotation  : R 

                Rotation about major axis   : 55 

A rotation angle of 0
0 

produces a circle while a rotation angle of nearly 90
0
 produces an ellipse that is 

almost flat. The system will not accept the entry of 90
0
 . 

(d) Using center, end point and rotation angle of circle around  the axis. Draw ellipse with center point 

(35, 48), major axis end point (60, 48) and 65
0
 rotation. 

 Command: ellipse 

 < Axis end point 1 > / center     :  C 

 Centre of Ellipse    : (35, 48) 

 Axis end point 2    : (60, 48) 

 < cott axis distance> / ------ : R 

 65
0
 rotation around major axis : 65

0 

Arc: - An arc (usually with arrows at each end) spanning the angle formed by the extension lines of an angle 

being measured. It can be drawn by different methods) 

(a) Using 3 given points (75, 50) (55, 90) (105, 110),  

Command : Arc 
 Centre / < start Point >          : (75, 50) 

 Centre / End / < second Point > : (55, 90) 

 End Point   : (105, 10)  

(b) Using start Point center and End Point:    

Command : Arc 

 Centre / < start Point >      : (240, 20) 

 Centre / End / < second Point >          : C 

 Centre Point     : (250, 60) 

Angle / length of Chord / < End Point >  : (250, 100) 

(c)          Using start point , centre and included angle. 

 Command : Arc 

 Centre / < start Point >     : 100, 190 

 Centre / End / < second Point >      :  C 

 Centre Point    : 40, 190 

 Angle / length of Chord / < End Point >(40, 190) : A 

 Included Angle : 90  

             (+ve angle and –ve angle draws arc in anticlock wise and clockwise direction) 



 

 

(d)        Using start Point , centre and length of chord 

 Command : Arc 

 Centre / < start Point >     : 140, 10 

 Centre / End / < second Point >      : C 

 Centre Point    : 100, 10 

 Angle / length of Chord / < End Point > : L 

 Length of Chord : 45 

            (These arcs are always drawn in anti clock wise direction) 

(e)        Using start Point , End Point and Radius;  Command : Arc 

 Centre / < start Point >     : 230, 80 

 Centre / End / < second Point >      : E 

 End Point    : 190, 80 

 Angle / Dir / Radius / < Centre Point > : R 

Radius    :22 

 

(f)        Using start Point, End Point and included angle 

 Command : Arc 

 Centre / < start Point >     : 300, 60 

 Centre / End / < second Point >      : E 

 End Point    : 340, 120 

 Angle / Dir / Radius / < Centre Point > : A 

 Included angle :  90 

         (This type of arc is normally drawn in anti clock wise direction from Point to end Point. If –ve sign is 

specified the arc is drawn clockwise.) 

(g)       Using start point , end point and starting direction. 

 Command : Arc 

 Centre / < start Point >      : 40, 170 

            Centre / End / < second Point >     : E 

 End Point        : 70, 230 

 Angle / Dir / Radius / < Centre Point > : D 

 Direction from start point  :  120 

 (h)      Using Line / Arc continuation 

 Draw an arc with end point (200, 150) and to the  existing line. 

  Take line from Point (150, 200) to Point (200, 200);    

 Command : Arc 

 Centre / < start Point >   :    

 End Point      : (200, 150) 

HATCH: - 

        Hatching that conforms to its bounding objects such that modifying the bounding objects automatically adjusts 

the hatch. Many drafting applications use a process called hatching to fill an area with a pattern. The pattern is used 

to differentiate components of a project or to signify the material composing an object. You can use a predefined 

hatch pattern, define a simple line pattern using the current line type, or create more complex hatch patterns.  

 

REGION: - 

        Regions are two-dimensional enclosed areas you create from objects that form closed loops. Loops can be 

combinations of lines, polylines, circles, arcs, ellipses, elliptical arcs, and splines. The objects that make up the loops 

must either be closed or form closed areas by sharing endpoints with other objects.  

Regions can be used for  

 Applying hatching and shading  

 Analyzing properties, such as area, using MASSPROP  

      Extracting design information, such as the centroid. 



 

 

 
 

EXPERIMENT- 6 

Aim: Draw the following views of the journal bearing: 

a) Front view. 

b) Side view. 

c) Top view. 

 

Introduction:  

Rotating shafts are supported on bearings. Journal bearing is the part of the shaft. In this type of bearing the 

supported pressure is perpendicular to the axis of the shaft. If a long shaft is supported only at two ends, it will 

deflect at its center due to its own weight. So, to have a long shaft straight and its running smooth, the shaft is 

supported at suitable interval by bearing.  

A Bearing should permit free and smooth rotation of the shaft as well. To minimize the frictional resistance 

due to the rotation of the shaft and also reduce the wear and prevent undue heating and seizing, an adequate 

arrangement for lubricating the outside surface of the rotating shaft and the inside surface of contact of bearing must 

be made. Every shaft supported by a bearing should have a „running fit‟ 

 

Uses of the journal Bearing:  
The drawing of journal bearing is used for workers who works on Lathe Machine and Computer Numerical Control 

Machine to make the journal Bearing. The Journal Bearing is also use to minimize the frictional resistance due to the 

rotation of the shaft and also reduce the wear and prevent undue heating and seizing, an adequate arrangement for 

lubricating the outside surface of the rotating shaft and the inside surface of contact of bearing must be made. 

 



 

 

 
Commands used to make the Journal Bearing: 

Line command, Offset command, Circle command, Trim command, Dimensions and Properties of the line. 

Properties of line are used to change the property of the line, such as from continuous to hidden line or Center line. 

 

EXPERIMENT- 7 

 

Aim: Draw the detail and assembly of the Screw Jack. 

 

Introduction:  

Screw jack is a simple machine, which can raise a very heavy load through some distance by applying, 

comparatively, small force at the end of a long lever. The simple design is shown in figure can raise the load through 

a small distance, in a vertical direction, only. These are also design to raise the load vertically and then to carry it 

horizontal for a small distance. Small jacks are found in every automobile toolbox, which are used to lift the 

automobile for changing the wheels. 

 The screw jack consist of Cast Iron body in top flanges of which is fitted a G.M. Nut. In the nut works as 

M.S. square thread spindle. In the head of the screw is made a through hole, in which the Tommy bar is inserted, for 

turning the screw. The end of the Tommy bar is knurled to provide good grip for holding. The C.S cap is put on the 

head of the spindle and I free to rotate about the cylindrical projection on the spindle head. The cup is loosely held in 

position by a screw and washer. To achieve a good grip of the load on the cup, the upper face of the cup is serrated. 

 

Use of the Screw Jack:  

The screw jack is used for lift up the vehicles by applying small effort for changing the tyres. 

 



 

 

 
Commands used to make the Screw Jack: 

The following commands are used to make the drawing of the Screw Jack: 

 Line command, Offset, Circle, Trim, Dimensions, Properties of the line, Hatch, Arc and Polyline.  

 

 

EXPERIMENT- 8 

Aim: Draw the following views of the wall bracket: 

a) Front View, or  

b) Top View. 

Introduction:  

Some time it is required to support a shaft from the ceiling of a room or from beam. In such cases, shafts are carried 

by bearing fitted on hanger. These hangers are of various types that are: U Shaped and J shaped. As usual the wall 

brackets are used to hold the shaft which have carrying the shaft. 

 A wall bracket holds a bearing, which supports an overhanging shaft, which is parallel to and near a wall. 

The bearing is bolted to the wall bracket is bolted to a pillar or a wall. Brackets also find their use in holding 

insulator on electric transmission poles. 

  There are numerous types of wall bracket but common feature of most of the brackets are, a cast with a 

vertical plate. Their shapes resemble a cantilever. The vertical plate is bolted to the wall or pillar. A few type of 

bracket are illustrated in the following figure. 

 

 

Commands used to make the Wall Bracket: 

The following commands are used to make the drawing of the Wall Bracket: 

 Line command, Offset, Circle, Trim, Dimensions, Properties of the line, Arc.  



 

 

EXPERIMENT- 9 

Aim: Draw the views of the Stepped Pulley. 

  

Introduction: 

Pulleys with the help of belts and ropes are employed for transmitting the power from one shaft to another, when the 

shafts are a considerable distance apart. Pulleys may be made of cast iron, wrote iron, steel, wood depending upon 

size and the condition of the work. 

 By putting the belts on different speed of the driving or driven shaft can be obtained while the driver shaft 

runs at constant speed. Figure shows the four speed cast iron, stepped pulley. To reduce the weight the pulley is 

made hollow. 

 
 

Commands used to make the Stepped Pulley: 

The following commands are used to make the drawing of the Stepped Pulley: 

 Line command, Offset, Erase, Trim, Dimensions, Properties of the line, Arc.  

 

 

 

EXPERIMENT- 10 

Aim: Draw the views of the V-belt Pulley. 

 

Introduction: 

Pulleys with the help of belts and ropes are employed for transmitting the power from one shaft to another, when the 

shafts are a considerable distance apart. Pulleys may be made of cast iron, wrote iron, steel, wood depending upon 

size and the condition of the work. 

 These pulleys are provided with grooves on the rim to accommodate the rope or V-belt. The shape and size 

of groove depends upon the rope and belt used. The figure shows the sectional view of the pulley with V-grooves. 

 

Commands used to make the V-belt Pulley: 

The following commands are used to make the drawing of the Stepped Pulley: 

 Line command, Offset, Erase, Trim, Dimensions, Properties of the  line, Arc.  

 

 

 

 



 

 

EXPERIMENT- 11 

Aim: Draw Spur Gear showing few teeth, with the following data: 

Number of teeth: 

Metric Module: 

  

Introduction: 

When the power and the motion are to be transmitted from one shaft to another, which is close enough, the purpose 

can be met with friction gear. When considering a pair of spur gear we imagine the existence of a pair of rolling 

cylinders, matting together and having the same velocity ratio as the spur gear. The surface of the smooth cylinder is 

called Pitch surface and outline or circumference are taken on and from these circles. Thus the diameter of its pitch 

circles. 

 

Curves use for the profile of teeth: 

The colloidal teeth curves, portions are shown in figure and the involutes of a circle, the early part of which forms 

the working profile involutes tooth. The normal through any point on any of the above curves passes through the 

point of contact of the corresponding portion of through rolling circle with the fixed line. 

 
 

Commands used to make the Gear: 

The following commands are used to make the drawing of the Spur Gear: 

 Line command, Offset, Erase, Trim, Dimensions, and Array.  
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