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  Define the following i)Sensitiveness (ii) Isochronism (iii)Hunting of governor     

     (iv)Effort of governor. 

4 

 

CO3 

 
L1 

2 Derive an expression for equilibrium speed of governor. 10 CO3 L2 

3 In a porter governor, the upper and lower arms are 200 mm and 250 mm respectively 

and pivoted on the axis of rotation. The mass of central load is 15 kg, the mass of each 

ball is 2 kg and friction of the sleeve together with the resistance of the operating gear 

is equal to a load of 24 N at the sleeve. If the limiting inclinations of the upper arms to 

the verticals are 30 and 40. Find the range of speed taking friction in to account. 

 

 

 

16 

CO3 L3 

4 Determine i) Critical damping coefficient ii) damping factor (iii) natural frequency of 

damped vibration (iv) logarithmic decrement (v) ratio of two consecutive amplitudes 

which consists of mass of 25 kg, a spring of stiffness 15kN/m and a damper. The 

damping provided is only 15% of critical value. 

10 CO5 L3 

5 With neat sketches, enumerate on the effect of gyroscopic couple on an aeroplane 10 CO4 L2 
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Effect of the Gyroscopic Couple on an Aero-plane 

 

The top and front view of an aero-plane are shown in Fig.  

Let engine or propeller rotates in the clockwise direction when seen from the rear or tail end and 

the aero-plane takes a turn to the left.  

 

 
 

Let 

 = Angular velocity of the engine in rad/s,  

m = Mass of the engine and the propeller in kg,  

k = Its radius of gyration in metres, 

I = Mass moment of inertia of the engine and the propeller in kg-m = m.k
2
, 

v = Linear velocity of the aeroplane in m/s, R = Radius of curvature in metres, and 

𝜔𝑝= Angular velocity of precession = 
𝑣

𝑅
=  rad/s 

 

Gyroscopic couple, C = 𝐼 𝜔𝑝  

 

Before taking the left turn, the angular momentum vector is represented by ox. 

•When it takes left turn, the active gyroscopic couple will change the direction of the angular 

momentum vector from ox to ox’ as shown in Fig (a). 

•The vector xx’, in the limit, represents the change of angular momentum or the active 

gyroscopic couple and is perpendicular to ox. 

 

 

 

 

 

 

 

 

 

 

Effect of this couple is, to raise the nose and dip the tail of the aeroplane.  

 



1. When the engine or propeller rotates in clockwise direction when viewed from the rear or tail 

end and the aeroplane takes a right turn, the effect of the reactive gyroscopic couple will be to 

dip the nose and raise the tail of the aeroplane. 

 

 

 

 

 

 

 

 

 

 

 

2.When the engine or propeller rotates in anticlockwise direction when viewed from the rear or 

tail end and the aeroplane takes a left turn, then the effect of reactive gyroscopic couple will be 

to dip the nose and raise the tail of the aeroplane. 

 

 

 

 

 

 

 

 

 

3. When the engine or propeller rotates in anticlockwise direction when viewed from the rear or 

tail end and the aeroplane takes a right turn, the effect of reactive gyroscopic couple will be to 

raise the nose and dip the tail of the aeroplane. 

 

 

 

 

 

 

 

 

 

4. When the engine or propeller rotates in clockwise direction when viewed from the front and 

the aeroplane takes a left turn, then the effect of reactive gyroscopic couple will be to raise the 

tail and dip the nose of the aeroplane. 
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