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1. What is the relation between the power developed in armature and the power 

output in the dc machine? 

Output for generators = Pa = P/η 
Output for motors = Pa = P 

 
2. Write the expression for the power developed an the armature of dc machine in 

terms of the maximum gap density. 

Power developed the armature Pa = C0D
2
Ln 

 

C0 = π2
Bavac x 10

-3
 

3. What is the range of specific magnetic loading in a dc machine? 

The usual range of specific magnetic loading in dc machine is 0.4 to 0.8 wb/m
2
 

 
4. What are the factors to be considered for the choice of specific magnetic loading? 

1.   Flux density in the teeth 

2.   Frequency of flux reversals 

3.   Size of the machine 

 
5. What is the range of specific electric loading in dc machine? 

The usual range of specific electric loading in dc machine is 15000 to 50000 

amp.cond/m 

 
6. What are the factors to be considered for the choice of specific electric loading? 

1.   Temperature rise 

2.   Speed of the machine 

3.   Size of the machine 

4.   voltage 

5.   Armature reaction 

6.   Commutation 

 

7. What is the purpose of constructing the pole body by laminated sheets? 

The laminated pole offers the homogeneous construction, (Because while casting 

internal blow holes may develop and while forging internal cracks may develop) Also 

the laminated poles offers the flexibility of increasing the length by keeping the 

diameter fixed, in order to increase the power output (or capacity) of the machine. 
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8. What are the factors to be considered for the selection of number of poles in dc 

machine? 

1.   Frequency 

2.   Weight of iron parts 

3.   Weight of copper parts 

4.   Length of commutator 

5.   Labour charges 

6.   Flash over and distorsion of filed form. 

 
9. List the advantages of large number of poles 

. The large number of poles results in reduction of the following 

1.   Weight of armature core and yoke 

2.   Cost of armature and field conductors 

3.   Overall length and diameter 

4.   Length of Commutator 

5.   Distortion of field form under load condition 

 
10. List the disadvantages of large number of poles 

The large number of poles results in increase of the following 

1.   Frequency of flux reversals 

2.   Labour charges 

3.   Possibility of lash over between brush arms. 

 
11. Why square pole is preferred? 

If the cross section of the pole body is square then the length of the mean turn of field 

winding is minimum. Hence to reduce the copper requirement a square cross section is 

preferred for the poles of the dc machines. 

 
12. What is square pole and square pole face? 

In square pole, the width of the pole body is made equal to the length of the 

armature. In square pole face, the pole arc is made equal to the length of the 

armature. 

 

 13. Mention guiding factors for the selection of number of poles 

1.   The frequency of flux reversals should lie between 25 to 50 Hz. 

2.   The value of current per parallel path is limited to 200 A. thus the current per brush 

arm should not be more than 400A 

3.   The armature mmf should not be too large. The mmf per pole should be in the range 

5000 to 12500 AT. 

4.   Choose the largest value of poles which satisfies the above three 

conditions. 

 
14. What are the advantages of large length of air gap in dc machine? 

In dc machines a larger value of air gap length results in lesser noise, better cooling, 

reduced pole face losses, reduced circulating currents, less distortion of field form and 

lesser armature reaction. 

 
 



15. What are the factors to be considered for estimating the length of air gap in dc 

machine? 

The factors to be considered for estimating the length of air gap are armature reaction, 

cooling, iron losses, distortion of filed form and noise. 

 

 

 
16. What is the purpose of slot insulation? 

The conductors are placed on the slots in the armature. When the armature rotates the 

insulation the insulation of the conductors may damage due to vibrations. This may lead 

to a short circuit with armature core if the slots are not insulated. 

 

 
17. What are the factors to be considered for deciding the slot dimensions? 

1.   Flux density in the tooth 

2.   Flux pulsations 

3.   Eddy current loss in conductors 

4.   Reactance voltage 

5.   Fabrication difficulties 

   18. What factor decides the minimum number of armature coils? 
 

The maximum voltage between adjacent commutator segments decides the 

minimum number of coils. 

 
19. Mention the two types of winding used in the dc machines. 

1.   Lap winding 

2.   Wave winding 

 
20. What is meant by equalizer connections? 

In lap winding, due to the difference in the induced emf in various parallel paths, there 

may be circulating currents in brushes and winding. The connections that are made to 

equalize the difference in induced emf and to avoid circulating currents through brushes 

are called equalizer connections. 

 
21. What is the length of mean turn of filed coil? 

Length of mean turn Lmt = 2(L p + b p + 2d r) 
 

22. Mention the factors to be considered for the design of shunt field coil? 

1.   MMF per pole and flux density 

2.   Loss dissipated from the surface of field coil 

3.   Resistance of the field coil 

4.   Current density in the field conductors 

 
23. Define copper space factor of the coil. 

The copper space factor of a coil is defined as the ratio of conductor area and the area 

of the cross section of the coil. 

Copper space factor = Conductor area/Area of cross section of the coil 

Conductor area = Number of turns x area of cross section of conductor 



24. How the ampere turns of the series field coil is estimated? 

In compound machines the ampere turns to be developed by the series field coil is 

estimated as 15 to 25% of full load armature mmf. 

In series machines the ampere turns to be developed by the series field is 

estimated as 1.15 to 1.25 times the full load armature mmf. 

 
25. What is meant by commutation? 

The process of current reversal in a coil is called commutation. 

 

 

 26. Discuss the parameters governing the length of commutator. 
 

The length of the commutator depends upon the number of brushes and cleanliness 

between the brushes. The surface area required to dissipate the heat generated by the 

commutator losses is provided by keeping sufficient length of the commutator. 

 

 

 
27. What are the factors that influence the choice of commutator diameter? 

1.   The peripheral speed 

2.   The peripheral voltage gradient should be limited to 3 V/mm 

3.   Number of coils in the armature. 

 
28.  What is the purpose of mica strip between two adjacent commutator segments? 

Mica is placed in between two commutator segments in order to insulate the 

segments from each other. 

 
29. What are the factors to be considered for the design of commutator? 

1.   Peripheral speed 

2.   Voltage between adjacent segments 

3.   Number of coils in the armature 

4.   The number of brushes 

5.   Commutator losses. 

 
30. What type of copper is used for commutator segments? 

The commutator segments are made of hard drawn copper or silver copper 

(0.05% silver) 

 
31. What is the need for brushes in dc machine? 

The brushes are used in dc machines to collect or draw current from the rotating 

armature. 

 
32. What are the materials used for brushes in dc machines? 

1.   Natural graphite 

2.   Electro graphite 

3.   Hard carbon 

4.   Metal graphite 

 



33. How to design the number of brushes for a dc machine? 

The numbers of brush locations are decided by the type of winding. In lap winding the 

number of brush locations is equal to number of poles and in wave winding it is always 

two. 

In each location there may be more than one brush mounted on a spindle, whenever the 

current per brush location is more than 70A. Hence the number of brushes in a spindle is 

selected such that each brush dos not carry more than 70A. 

 
34. What are the effects of armature reaction? 

The various effect of armature reaction are reduction in induced emf, increase in iron 

loss, delayed commutation, sparking and ring firing. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 





















 

 


