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Course Name : Mechanical Engineering Group    

Course code : AE/ME/MH/MI/PG/PT 

Semester : Fourth 

Subject Title : Theory of Machines        

Subject Code : 17412  

 
Teaching and Examination Scheme: 
 

Teaching Scheme Examination Scheme 

TH TU PR PAPER 
HRS. TH PR OR TW TOTAL 

03 -- 02 03 100 -- --- 25@ 125 

 
NOTE:  
 Two tests each of 25 marks to be conducted as per the schedule given by MSBTE. 

 Total of tests marks for all theory subjects are to be converted out of 50 and to be 

entered in mark sheet under the head Sessional Work (SW). 

Rationale: 
It is a core technology subject in Mechanical Engineering Discipline. Mechanical Engineers 

often come across various machines in practice. They should be able to identify and interpret 
various elements of machines in day to day life. In maintaining various machines, a diploma 
engineer should have sound knowledge of fundamentals of machine and mechanism. It will be 
helpful for them to understand the mechanisms from operational point of view in a better way. This 
subject imparts the kinematics involved in different machine elements and mechanisms like gear, 
cam-follower, follower, belt-pulley, flywheel, brake, dynamometer, clutch, etc. 

Detailed knowledge of these aspects with deep insight into the practical applications 
develops a professional confidence in them to  become successful Engineer. 

This subject serves as a prerequisite for subjects like Machine Design to be learned in 
higher semester. 
Objectives: 

The student will be able to: 
1. Understand different machine elements and mechanisms. 
2. Understand Kinematics and Dynamics of different machines and mechanisms. 
3. Draw cam profile suitable to various displacement diagram. 
4. Select Suitable Drives and Mechanisms for a particular application 
5. Understand the function, operation and application of flywheel and governor. 
6. Understand the function, operation and application  of brake, dynamometer, clutch and 

bearing 
7. Find magnitude and plane of unbalanced forces.  
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Learning Structure: 
 
 
 
Application 
 
 
 
 
 
 
 
Procedures 
 
 
 
 
 
 
 
 
 
 
Principles 
 
 
 
 
 
 
 
 
 
 
Concepts 
 
 
 
 
 
 
 
Facts 
 
 
 
 
 

Select drives and devices for power transmission. To operate and 
maintain machine and mechanism used in field of Automobile, machine 
tool, workshop etc. 

Analysis of Mechanism in 
machines. Velocity and  
acceleration diagrams, cam 
profile. Analysis and operation of 
Brake, Dynamometer, Governor, 
etc. 

 
Conversion of Kinematic chain to 
mechanism. Relative Velocity 
and Acceleration in Mechanism, 
Law of Inversions and Governor. 

 
Mechanism, Inversion, Kinematic 
link, pair, Kinematic chain, 
constrain motion, velocity and 
acceleration in mechanism, 
displacement diagram, turning 
moment, torque, vibration, 
balancing. 

Cam, Follower, Belt, Chain, Gear, Flywheel, Governor, brake, clutch, 
Dynamometers 

 
Analysis of various drives 
like belts, chains, gears. 
Analysis of various clutches, 
bearings, brake system. 

 
Laws of Friction, law of 
conservation of Energy, 
power transmission, uniform 
wear and pressure theory, 
law of gearing. 

 
Friction Wheel, velocity ratio, 
slip, creep, belt tension, gear 
train, brake system 
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Theory:  

Topic and Content Hours Marks
1. Fundamentals and type of Mechanisms             
Specific objectives: 
 Define various terms related to mechanisms. 
 Explain construction and working of various mechanisms 

1.1 Kinematics of Machines:- Definition of Kinematics, Dynamics, statics, 
Kinetics, Kinematic link, Kinematic pair and its types, constrained motion      
and its types, Kinematic chain and its types, Mechanism, inversion, machine 
and structure.                ----- 8 Marks 

1.2 Inversion of Kinematic Chain          
 Inversion of four bar chain, coupled wheels of Locomotive, Beam engine, 

Pantograph. 
 Inversion of single slider Crank chain –Pendulum pump, Rotary I.C. 

Engine mechanism, Oscillating cylinder engine,Whitworth quick return 
mechanism.   Quick return mechanism of shaper.        

 Inversion of Double Slider Crank Chain- Scotch Yoke Mechanism, 
Elliptical trammel, Oldham’s Coupling                               -----8 Marks        

07 16 

2. Velocity and Acceleration in Mechanisms               
Specific objectives 
 Draw velocity and acceleration diagram for given mechanism 

2.1 Concept of relative velocity and relative acceleration of a point on a link, 
angular acceleration, inter-relation between linear and angular velocity and 
acceleration.                                                                        

2.2 Analytical method (No derivation) and Klein’s construction to determine 
velocity and acceleration of different links in single slider crank mechanism. 

                                                                                   -----8 Marks 
2.3 Drawing of velocity and acceleration diagram of a given configuration, 

diagrams of simple Mechanism. Determination of velocity and acceleration 
of point on link by relative velocity method(Excluding Coriollis component 
of  acceleration)        ------- 8 Mark                                                               

08 16 

3. Cams and Followers                                                          
Specific objectives 
 Define the terms related to Cam 
 Classify Cams and Followers 
 Draw cam profile as per the given applications 

3.1 Concept, definition and applications of Cams and Followers. Cam 
terminology 

3.2 Classification of Cams and Followers.  
3.3 Different follower motions and their displacement diagrams - Uniform 

velocity, Simple harmonic motion, uniform acceleration and Retardation.  
---- 4 Marks 

3.4 Drawing of profile of radial cam with knife-edge  and roller follower with and 
without offset with reciprocating motion (graphical method)  
-----8 Marks 

06 12 

4. Power Transmission                                                           
Specific objectives 
 Give broad classification of Drives. 
 Select Suitable Drives and Mechanisms for a particular application 
 Calculate various quantities like velocity ratio, belt tensions, slip, angle of 

contact, power transmitted in belt drives                                                     

10 20 
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4.1 Belt Drives- flat belt, V-belt & its applications, material for flat and V-belt. 
Selection of belts, angle of lap, length of belt, Slip and creep. Determination 
of velocity ratio of tight side and slack side tension, centrifugal tension and 
initial tension, condition for maximum power transmission (Simple 
numericals)                                                                ------ 8 Marks 

4.2  Chain Drives- Types of chains and sprockets, velocity ratio. Advantages & 
Disadvantages of chain drive over other drives, Selection of Chain & 
Sprocket wheels, methods of lubrication.                    ----- 4 Marks 

4.3 Gear Drives – Classification of gears, Law of gearing, gear terminology. 
Types of gear trains, their selection for different applications. Train value & 
velocity ratio for simple, compound, reverted and epicyclic gear trains. 
.............8 Marks 

5. Flywheel and Governors             --------- 8 Marks                                                
Specific objectives 
 Differentiate between flywheel and governor 
 Explain with neat sketch the construction and working of various 

governors 
5.1 Flywheel –Concept, function and application of flywheel with the help of 

turning moment diagram for single cylinder 4-Stroke I.C Engine (no 
Numericals)  
Coefficient of fluctuation of energy, coefficient of fluctuation of speed and its 
significance. 

5.2 Governors- Types, concept, function and application & Terminology of 
Governors. 

5.3 Comparison between Flywheel and Governor.               

04 08 

6. Brakes and Dynamometers.     ------------- 10Marks                                         
Specific objectives 
 List the differences between brakes and dynamometers 
 Explain with neat sketch the construction and working of various brakes 

and dynamometers 
 Calculate braking force, braking torque and power lost in friction in shoe 

and band brake 
6.1Function of brakes and Dynamometers, Type of brakes & Dynamometers, 

comparison between brakes & Dynamometer. 
6.2 Construction and working i) shoe brake, ii)Band brake iii) Internal expending 

shoe brake iv) Disc Brake  
6.3 Numerical problems to find braking force and braking torque and power for 

shoe and band brake. 
6.4 Construction and working of i) Rope brake Dynamometer ii) Hydraulic 

Dynamometer iii) Eddy current Dynamometer. 

05 10 

7. Clutches and Bearings.                                                 
Specific objectives 
 Explain the difference between uniform pressure and uniform wear 

theories 
 Explain with neat sketch, the construction and working of various clutches 
 Calculate torque required to over come friction and power lost in friction 

in clutches and footstep bearings 
 
7.1 Clutches- Uniform pressure and Uniform Wear theories. Function of Clutch 

and its application, Construction and working of i) Single plate clutch, ii) 
Multiplate clutch, iii) Centrifugal Clutch iv) Cone clutch v) Diaphragm 
clutch, (Simple numericals on single and Multiplate clutches). 

06 12 
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7.2  Bearings- i) Simple Pivot, ii) Collar Bearing iii) conical pivot. Torque and 
power lost in friction.  (Simple numericals) 

8. Balancing                                                                            
Specific objectives 
 Explain the concept of balancing 
 Find balancing mass and position of plane, analytically and graphically.  

8.1 Concept of balancing. Balancing of single rotating mass. Analytical/Graphical 
methods for balancing of several masses revolving in same plane. 

02 06 

Total 48 100 
 
Practicals: 
Skills to be developed: 
 
Intellectual Skills: 

1. Determine velocity and acceleration of links in a given mechanism. 
2. Analyse balancing of rotating masses in a single plane. 
3. Interpret interrelationship between components of various braking mechanisms. 
4. Compare various power transmission devices. 

 
Motor Skills: 

1. Drawing of velocity and acceleration diagrams. 
2. Dismantle and assemble given brakes and clutches. 
3. Draw cam profiles for a given application 
4. Draw velocity and acceleration diagram of the given mechanisms 
5. Draw force polygon for unbalanced masses revolving in same plane 

 
Note - The Term work shall consist of Journal / lab manual and A-3 size sketch book. 
 
List of Practical: 

1. Sketch and describe working of quick return mechanism for a shaper. Find the ratio of 
time of cutting stroke to the return stroke to understand quick return motion in shaping 
operation. 

2. Sketch and describe  the working  of the following mechanisms with its application, 
a) Bicycle free wheel sprocket mechanism 
b) Geneva mechanism 
c) Ackerman’s steering gear mechanism 
d) Foot operated air pump mechanism 

3. Determine velocity and acceleration of various links of the given two mechanism, by 
relative velocity method for analysis of motion of links. 

4. Determine velocity and acceleration in an I. C. engine’s slider crank mechanism by 
Kleins’s construction. 

5. Draw the profile of a radial cam for the given follower type to obtain the desired  follower 
motion.  

6. Determine slip, length of belt, angle of contact in an open belt drive to understand its 
performance. 

7. Draw a schematic diagram of centrifugal governor and describe its working. Draw a graph 
between radius of rotation versus speed of governor to understand its function. 

8. Dismantle and assemble mechanically operated braking mechanism of two wheelers. 
Sketch the two wheeler braking system and identify the functions of various components.  
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9. Dismantle and assemble multi-plate clutch of two wheeler. Draw neat sketch and state the 
functions of various components. 

10. Determine graphically counterbalance mass and its direction for complete balancing of a 
system of several masses rotating in a single plane. 

 
Learning Resources: 
Books: 
Sr. 
No. Title Author Edition Publication 

01 Theory of Machines Khurmi Gupta -- Eurasia publishing House Pvt. Ltd. 
2006 edition 

02 Theory of Machines S.S. Rattan Third McGraw Hill companies, II Edition 

03 Theory of Machines P.L. Ballaney -- Khanna Publication 

04 Theory of Machines Jagdishlal -- Bombay metro-politan book 
limited 

05 Theory of Machines Sadhu Singh Second Pearson 

06 Theory of Machines Ghosh – Mallik -- Affiliated East west press 

07 Theory of Machines Thomas Bevan Third Pearson 

08 Theory of Machines J.E. Shigley Third Oxford 


