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GANPAT UNIVERSITY  
FACULTY OF ENGINEERING & TECHNOLOGY 

Programme Bachelor of Technology Branch/Spec. Marine Engineering 
Semester IV Version 2.0.0.0 
Effective from Academic Year 2015-16 Effective for the batch Admitted in July 2014 
Subject  code 2MR405 Subject Name Theory of Machines 

Teaching scheme Examination scheme (Marks) 

(Per week) Lecture(DT) Practical(Lab.) Total  CE SEE Total L TU P TW 
Credit  3 0 1 0 4 Theory  40 60 100 
Hours 3 0 2 0 5 Practical 25 25 50 
Pre-requisites: 
 
Learning Outcome: 
After successful completion of the course, student will be able to 

� Basic Mechanisms, Kinematics and Link-Mechanisms & Dynamics of Rotation 
 
Theory syllabus 
Unit Content Hrs 
1. Basic Mechanisms:  

� Mechanisms and machines, kinematics pair, elements, chains and inversions, Degrees of 

freedom, movability, Grubler's criterion, four link mechanisms, Grashof's criteria. 

4 

2. Kinematics and Link-Mechanisms:  
� Relative motion between bodies moving in different planes. Instantaneous center 

method; Rubbing velocities at pin joints. Graphical construction for relative velocity and 

acceleration in different link and sliding mechanisms.  

� Analytical determination of velocity and acceleration. Forces in Crank and connecting 

rods. Inertia force on link connecting rods. Effect of friction. 

8 

3. Dynamics of Rotation :  
� Dynamics of rotation panicle and rotating bodies, velocity and acceleration in terms of 

path variables, cylindrical co-ordinates forces acting on a body having known motion; 

Torque equation;  

� Work done by application of torque; Kinetic energy of rotation. Total Kinetic energy of 

a rolling wheel. 

 

6 

4. Turning Moment & Flywheel:  
� Function of a Flywheel. Crank effort diagrams. Fluctuation of speed and energy. Effect 

of centrifugal tension on flywheel. Inertia torque and its effects on Crank Effort 

diagrams. 

� Governors: Function of Governor; Comparison between a Governor and a fly wheel; 

various types of Governors; Centrifugal and Inertia types of Governors, Sensitiveness; 

Stability and Hunting of Governors; Governor Effort and Power, Consideration of 

friction in Governors.  

 

10 
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5. Cams: 
� Types of cams and followers. Specified motion of followers. Uniform acceleration and 

deceleration, S.H.M. and uniform velocity Graphical construction of Cam-profile.  

� Analytical design procedure for cams with Straight flank, Curved flank, Circular flank 

with various types of followers Spring force and Reaction Torque. In-line cams and off 

center cams.  

7 
 

6. Drives and Brake:  
� Belt and Rope drives; Open and Cross Belt drive; Belt dimensions; Ratio of belt tension; 

Modification for V-groove pulleys; 

� Power of Belt drives and maximum power transmitted. Effect of Centrifugal tension; 

Creep in Belts;  

� Different types of band brakes and block brakes. Dynamometers and their working 

principles; Absorption Dynamometer Band & Rope Brake Dynamometer, Hydraulic 

Dynamometer.   

8 

7. Spur Gearing :  
� Various definition e.g. p.c.d. profile of gear teeth, module, path of contact, velocity of 

sliding Interference, Gear ratio and center distance of simple and compound gear trains. 

� Toothed gearing: Types of gears, conditions for transmission of constant velocity ratio; 

methods of avoiding interference; Transmission of power by gear trains on parallel 

shafts; Rack and pinion. Bevel gears, Worm and Worm wheel. Spur gear helical gears, 

Spiral gears; Epicycle gear trains. Torque on gear trains, acceleration of gear trains. 

11 

 TOTAL 54 

Practical content 
� To measure circular and linear displacements of cam and follower in case of 

Plate cam-Reciprocating follower 

� Tangent cam-with roller oscillating follower and plot the displacement curves hence differentiate the 

velocity and accelerating curves. 

� Centrifugal clutch to demonstrate the process of Power parameters of the Hartnell Governor.Rotating 

masses, Spring Rate, Initial Spring Compression. 

Note: The effects of varying the mass of the centre sleeve of the Porter Governor and Compare the same   with 

that of Proell Governor. 

� To determine the characteristic curves of sleeve position against speed of rotation in case of:Hartnell 

Governor,  Porter Governor and Proell Governor 

� To determine the moment of inertia of different bodies by the Trifilar suspension by experiment and by 

calculation 

Text Books 
1 Theory of Machines         - R. S. Khurmi 

Reference Books 
1 
2 
3 
4 

Theory of Machines                                - P. L BaUaney 

Applied Mechanics                                 -  J. Hannah & M.J. Hillier 

Engineering Mechanics                          - H, L. Langhaar& A. P. Boresi 

Theory of Machines                               - R. S. Ratan 
  
 

 


