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Chapter 4
Armature Windings

ABSTRACT

In continuing with the previous chapter which discussed armature reaction, this current chapter discusses
armature windings. The authors address the issue of lap windings, method of drawing, and making the
direction of current. Moreover, they discuss how to find out the location of brush placement. Then then
discuss multiplex lap winding, wave winding, their method of drawing and number of parallel paths.
After that, frog-leg or composite winding is discussed. Finally, they discuss scope of lap winding.

4.0 INTRODUCTION

Armature windings in d.c. machines are made of copper. The copper conductor may be of circular or
rectangular cross-section. There are two basic types of windings i.e. lap and wave windings. Lap winding
is suitable for low voltage heavy current applications, while wave winding is used in high voltage low
current applications. These may be further classified as simplex, duplex, triplex etc. depending upon the
multiplicity of windings. The coils are made of diamond shape as shown in Figure 1.

If a slide of coil spans 180° e, it is said to be a full pitch coil. If less than 180°e then it is said as frac-
tional pitch coil. Each coil is connected to one commutator segment. The side of the armature to which
commutator is connected is called front side and the other side is called back side. Usually for drawing
winding layout the conductors, coils, and commutator segments are numbered and the followings are
defined as;

Front Pitch
It is number difference of conductors connected at the front side.(YF)

Back Pitch

It is number difference of coils connected at the back.(YB)

DOI: 10.4018/978-1-4666-8441-6.ch004

Copyright © 2015, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.



Armature Windings

Figure 1.
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Commutator Pitch
It is the number difference of commutator segments to which ends of a coil are connected, Y (c).

Y(c) = YB+ YF lap winding Yc = YF — YB for wave winding
Yc = YF — YB for wave winding

Average pitch YA =

YF +YB
2

4.1 LAP WINDINGS

Rules

° Number of conductors should be even.
e  Number of conductors should be divisible by number of poles.
° YF and YB must be odd and there difference should be two.

85



31 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/armature-windings/131305

Related Content

Smart DC Microgrid: A Cyber-Physical System Perspective

Brijendra Pratap Singhand M M. Gore (2022). Research Anthology on Smart Grid and Microgrid
Development (pp. 672-699).

www.irma-international.org/chapter/smart-dc-microgrid/289901

Comparative Critical Analysis of Artificial Intelligent Technique and Conventional Control
Technique Applied in Series Filter for Harmonic Reduction

Niraj Kumarand Vishnu Mohan Mishra (2020). Applications of Artificial Intelligence in Electrical Engineering
(pp. 129-143).
www.irma-international.org/chapter/comparative-critical-analysis-of-artificial-intelligent-technigue-and-conventional-

control-technique-applied-in-series-filter-for-harmonic-reduction/252600

Modelling and Performance Analysis of Battery Thermal Management System for Electric
Vehicles on MATLAB/Simulink

Gaurav Raj Pandey, Kheelraj Pandeyand Ashwani Sharma (2024). Solving Fundamental Challenges of
Electric Vehicles (pp. 179-214).
www.irma-international.org/chapter/modelling-and-performance-analysis-of-battery-thermal-management-system-for-

electric-vehicles-on-matlabsimulink/353325

Al in Cognitive Radio Networks: Its Role and Applications

Preetjot Kaurand Roopali Garg (2020). Applications of Artificial Intelligence in Electrical Engineering (pp.
192-209).

www.irma-international.org/chapter/ai-in-cognitive-radio-networks/252603

Plasmons, Polarons, and Polaritons Transport
(2017). Transport of Information-Carriers in Semiconductors and Nanodevices (pp. 587-616).
www.irma-international.org/chapter/plasmons-polarons-and-polaritons-transport/180824



http://www.igi-global.com/chapter/armature-windings/131305
http://www.irma-international.org/chapter/smart-dc-microgrid/289901
http://www.irma-international.org/chapter/comparative-critical-analysis-of-artificial-intelligent-technique-and-conventional-control-technique-applied-in-series-filter-for-harmonic-reduction/252600
http://www.irma-international.org/chapter/comparative-critical-analysis-of-artificial-intelligent-technique-and-conventional-control-technique-applied-in-series-filter-for-harmonic-reduction/252600
http://www.irma-international.org/chapter/modelling-and-performance-analysis-of-battery-thermal-management-system-for-electric-vehicles-on-matlabsimulink/353325
http://www.irma-international.org/chapter/modelling-and-performance-analysis-of-battery-thermal-management-system-for-electric-vehicles-on-matlabsimulink/353325
http://www.irma-international.org/chapter/ai-in-cognitive-radio-networks/252603
http://www.irma-international.org/chapter/plasmons-polarons-and-polaritons-transport/180824

