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Answer any FIVE Questions.  

[Assume any data, if required, giving reasons for the choice.]  

1. (a) A flat belt is designed to transmit 110 kW at a belt speed of 25m/s between two pulleys 
of diameters 250 mm and 400 mm, having a pulley centre distance of 1m. The 
allowable belt stress is 8.5 MN/m2 and belts are available having a thickness-to-width 
ratio of 0.1 and a material density of 1100 kg/m3. Given that the co-efficient of friction 
between belt and pulley is 0.3, determine the minimum required belt width. 

 What would be necessary installation force between the pulley bearings, and what will 
be the force between the pulley bearings when full power is being transmitted?        (10) 

   (b) A gear box is to be arranged for four speeds in approximate geometrical progression, 
one of which is to be a direct drive. The driving shaft transmits 30 kW at 2400 rev./min, 
the speed of lay shaft is approximately 400 rev/min. The distance between the axes and 
the driving shaft and the lay shaft is 180mm and all teeth are of module 6. Find the 
necessary numbers of teeth in each pair of gears.             (10) 

2. (a) Explain with sketches the operation of an epicyclic gear train. Discuss the method of 
finding out the speed ratio between the input shaft connected to the sun wheel and the 
output shaft to the lever arm.               (10) 

    (b) A multiple disc clutch is to transmit 12 kW at 1500 rev/min. The inner and outer radii 
of the plates are to be 50 mm and 100 mm respectively. The maximum axial spring 
force is restricted to 1 kN. Calculate the necessary number of pairs of surfaces, if µ = 
0.35, assuming uniform wear theory. What will be the necessary axial force?           (10) 

3. (a) What is the difference between a self locking and self energizing brakes? Which is 
preferred and why?                (03) 

    (b)  A band brake acts on the ¾th part of the circumference of the brake drum of 450 mm 
diameter. The band brake 
provides a braking torque 
of 225 Nm. If the 
coefficient of friction is 
0.25, find the find the 
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    (c) Discuss with sketches how the end thrust problem is developed in a multi-stage turbine 
pump.                   (05) 

    (d) A turbine pump is required to work under the following conditions: 
  Impeller speed = 1440 rev/min; Capacity =  2.7 m3/min;  Total Head from all causes 

= 300m;   Angle of curvature of impeller blades φ =300 ( backward curved); 
Manometric efficiency = 0.7 ;   Radial velocity of water  = 2.5 m/s ; Impeller diameter =  
300 mm.   

    Find the number of impellers and their width.             (07) 
4. (a)  Describe with neat sketches the construction and operation of the Pawl and Ratchet 

Mechanism of a Jackhammer.               (08) 

(b) The pitch of the splines of a  Jackhammer is marked as “1-30” in FPS system of 
measurement. If the machine makes 1800 working strokes per minute, determine the 
rotary speed of the drill steel.                (05) 

(c) What types of valving systems are used in pneumatic drilling machines? Explain with 
diagrams the operation of any one of them.. OR Write technical note on construction and 
operation of any one of the following:              (07) 

i. LHD 
ii. Mine Cars 
iii. Exhaust Conditioner 

5. (a) Describe with necessary sketches the traveling mechanism of a Shearer. OR  Describe 
with neat sketches the operation of any one type of reciprocating pump.          (06) 

    (b) Describe the operations of the major functional components of a continuous miner OR a 
roadheader.                  (09) 

    (c) Write True(T) or False(F) for the following statements:            (05) 
i. Round strand ropes have more steel in their cross section than the flattened strand 

ropes.  
ii. Flattened strand ropes are more compact than round strand ropes.  
iii. Point attack picks, which are also  known as forward attack pick are mounted on 

the shearer drum radially  
iv. The flattened strand ropes have greater number of wires on its outer 

circumference.  
v. The drilling speed of hand held coal drill is 280 rpm while drilling coal.  
vi. Round strand ropes have higher degree of compaction. 
vii. Flattened strand ropes are less flexible than round strand ropes.  
viii. While working with small diameter drum or pulley use of solid triangular core 

must be avoided as they are liable to break due to fatigue.  
ix. Lang's lay rope offer more wearing surface.   
x. For the electric coal drill the line voltage is restricted to maximum of  450 V 

6. (a)  Determine the bending load of a 38 mm diameter wire rope of 6×19 construction working 
with a drum of diameter 3500 mm. Consider that the Modulus of elasticity of rope is 
10000 kgf/mm2. If the drum diameter is decreased to 3000 mm what would be the bending 
load and bending stress?                (08) 

    (b)  The above rope is used in a mine winder that hoists with an acceleration of 4.5 m/sec2. If 
the total load at the rope end is 21500 kgf and the rope is lifted from a 150 mm slack, 
determine the total rope tension.                (12) 


