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Hay bridge, 125, 394

Heuting effect of electric current, 16

Heaviside bridge, 125

Henry, 96, 585

Hentz. 189

High-pass filter, 627, 631, 637
Tadder, 631
‘m denved’, 631

Hole. 131

Hydroelectricity, 36

Hydrogen cell, 35

Hysleresis, 78, 552
loop, 78, 553
loss, 78, 291, 553

Image impedance, 606
Imuginary numbers, 345
Impedance, 206, 210
mutching, 501
triangle, 206, 210
Impulse, 703
Impurity, 130
Incident wave, 685
Indium . 130
Indium arsenide, (30
Induced e.m. (., 88, 585
Inductunce, 96, 585, 675
mutual, 96, 100
of i coil, 99
of a concentric cylinder, 585, 586
of an isolated twin line, 588, 675
Induction motor, three-phase, 324, 325
construction, 328
copper loss, 331
double cage. 338
impedance and current, 331
losses and efficiency, 332
prineiple of operation, 328
production of rotating magnetic field,
325
rotor e.m. L. and frequency, 330
sturting, 336
torgue equution, 333
speed charucteristic, 335
uscs, 338
Inductive circuit. switching. 251
reactance, 204, 355
Indoctors, 97
Initial condirions, 724
value theorem, 7035
Initial slope and three-point method, 240
Input bias current, 255
impedance, 257, 259, 629
olfset current, 255
voltage, 255
Insertion loss, 603
ratio, 604
Instantaneous values, 190
Instrument ‘loading” effect. 109
Insulited gate field effect transistor
(IGFET), 150
Insulation, 193
Insulanon and dangers of high current,
17
Insulation resistunce tester, 11, 108
Insulator, 9, 13, 129
Integrated circuit, 139
Integrator circuit, 251
op amp, 261
Internal resistance of a cell. 29
Interpoles, 304
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Inverse Laplace transforms, 706
Inverting op amp, 236
lon, 9,27
Iron, 16

loss, 291, 311
Isolating trunsformer, 298
Iterative impedance. 594. 606

Joule, 4, 6, 14

Junction gate field effect transistor

(JFET), 150

Kelvin, 4

Kertle, 16

kilo, 4

Kilowatt-hour, 6, 14

Kirchhoff's laws, a.c., 428, 429
de, 164
in the s-domain, 713
network analysis, n.c.. 428

Ladder networks, 631

Lag. angle of, 193

Lamps in series and parallel, 52

Laplace transforms, 702
by partial fructions, 708
capacitor. 712
definition of, 702
elementary functions, 702
final value theorem, 705
inductar, 712
initial conditions, 724
initial value theorem, 705
inverse, 706
L-R-C circuit, 721
of derivatives, 705
resistor, 712

to solve differentiul equations. 709

Lap winding, 304

Laws of electromagnetic induction, 92

L-C parallel network, 224
Lead-acid cell, 32

Lead, angle of, 193
Leakage currents, 144, 567
Leclanche cell, 32

Lenz's law, 92

Letter and digit code for resistors, 24

Level compounded machine, 310
Lifting magnet. 16, 84
Light emitting diodes. 136, 138
Linear device, 11

scale, 104
Liquid dielectrics, 567
Lithium-ion battery, 27
Loading effect, 47, 100
Load line, 155

Local uction, 28

Logarithmic ratios, 120. 596

Long shunt compound generator, 309
motor, 318

Loop currents, 437
inductance, 589

Loss angle, 567

Losses in d.c. muchines, 311
mduction motor, 332
transformers, 291

Loudspeaker, 83

Low-pass filter, 627, 631, 635
ladder, 630
‘m derived’, 650

LR-C parallel network, 226
resonance, 417

L-R-C circuit using Luplace

trunsforms, 721

LR-CR parallel network resonance. 418

[.-R-C series circuit, 699

L-section attenuator, 609

Luminous intensity, 4

Lumped loading, 684

Magnetically coupled circuits, 656
Magnetic effect of electnie current, 16
circuit, 69, 70
field. 70, 350
strength, 71, 550
flux, 70. 550
density, 70, 550
foree, 70
materials, 549
moment, 551
properties of materials, 550
screens. 73
space constant. 72
Magnetic field due 10 electric current, §2
Magnetising component, 283
force, 71
Magnetization carves, 72, 550
Magnetomotive force, 71, 550
Magnification factor, 406
Mujority carriers, 131, 132
Munganese battery, 27
Mutched network, 604
Mutching transformer, 293, 501
Muximum efficiency, transfer, 292
Maximum power transfer theorems.
de., 184
ne., 495, 496
Muximum repetitive reverse voltage,
136
Maximum value, 190
Maxwell bridge, 125, 393
Maxwell-Wien bridge, 395

Maxwell’s theorem, 438
Mechanical analogy of parallel
resonance, 230
Meun value, 190
of complex wave, 525
Measurement errors. 125
of power in three phase systems, 274
‘m derived” filter, 648
Mega, 4
Megger, 11, 108
Mercury cell, 32
Mesh-connection, 271, 482
current analysis, 437
Metal oxide resistors, 19
Mica capacitor, 66
Micro, 4
Microelectronic systems, 541
Milli, 4
Minor, 429
Minority carmers, 131
Mismarched load, 685
Modulus, 350
Mole. 4
Moore's circle technique, 573
Motor, 16, 303, 312
compound. 318
cooling, 323
d.c., principle of operation, 88
efficiency, 318
speed control, 321
starter. 330
Moving coil instrument, principle of. 89
rectifier instrument, 105
Moving iron instrument, 104
Multimeter, 108
Multiples, 11
Multiplier, 106
Mutual inductance, 96, 100, 657

Nuno, 4

National grid, 188

Nutural frequency, 419

Negative feedback, 255

Nepers, 596

Network analysis, 427

Neutral point, 268

Neutron, 9

Newton, 4, 85

Nickel cadmium cells, 33

Nickel-iron alloys, 562

Nickel mewl cells, 33

Nife cell, 33

Nodal analysis, 441

Node, 441, 689

No load phasor disgram, transformer,
283
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Nominal impedance, 632, 638
Non inverting amplifier, 258
Non-linear device, |1
scale, 104
Nonpermanent magnetic materials,
561
Norton and Thévenin equivalent
networks, we., 476
de, 181
Norton's theorem, wc., 469
de., 178
=P transistor, |44
n-type material, 130
Nucleus, 9
Null method of measurement, 123
Numerical methods, 508
of harmonic analysis, 542
Nyguist, 117

Odd functions. 520, 546
Ohm, 6, 10
Ohmic values, 23, 24, 742
Ohmmeter, 10, 108
Ohm's law, 11
On Joud phasor disgram, transformer,
287
Operating point. 156
Operational amplifiers, 253
differennial, 262
integrator, 261
inverting amplifier. 256
nomsinverting amplifier, 258
pamameters, 255
summing amplifier, 259
voltage comparator, 260, 265
voltage follower, 259
Oscilloscope, analogue. 10, 111
digital, 111, 113
double beam, 114
Over-compounded machine, 310
Over-damped circuir, 700, 723
Owen brdge, 1235, 394

Paper capacitor, 66
Parallel networks, 42, 212, 366, 370
plate capacitor, 39
resonance, 229, 416
Paramagnetism, 551
Partia! fractions, 708
Passbands, 626
Passive network, 627
Peak fuctor, 190
Peak inverse voltage, 136
value. 112, 190
Peak-to-peak value, 190
Pentavalent impurity, 130

Period, 189, 506

Periodic funcuon, 506, 515
ume, 189, 194

Permanent magnert, 70, 562
magnetic matenials, 562

Permeahility, absolute, 72, 350)
of free space, 72, 550
relutive, 72, 550

Permeuance, 550

Permittivity, 57
absolute, 58

Permittivity of free space, 38
relative. 58, 564

Phase delay, 676
shift coethcient, 643, 678, 684

Phusor, 193

Phosphorus, 130

Photovoltaic cells, 35

Pico, 4

 -attenuator, 395, 599, 606

T-connection, 482

m-section m-derived filter, 649

Plastic capacitors, 67

p-n junction, 131

p-n-p trunsistor, 143

Polar form of complex number, 349

Polarization. 28. 565

Poles. 304

Potennal difference, 6, 10
divider, 40
gradient, 56

Potentiometer, 40, 48, 123

Power, 5, 13

associnted with complex waves, 526

factor, 219, 380, 527, 568
improvement, 233, 385

gain, 157
inac. cirevits, 217, 222, 377
in thrée phase systems, 273
loss. S68
transformer, 288
trinngle, 219, 380

Practical types of capacitor, 65

Prefixes, 4, 12, 741

Primary cell, 16, 27, 31
constants, 675

Principal node, 441

Principle of operation, d.c. motor, 88
m.c. instrument, 89
three-phase induction motor, 328
trunsformer, 281

Product-arm bridge, 393

Propagation coefficient. 642. 680
constant, 642, 678

Protons, 9, 129

Protorype filter, 635

Psendocapacitance, 67
p-type matenal, 130

Q-factor, 215, 230. 404. 419
m series, 408

Quantity of electric charge, 9

Quiescent point, 153

Radio frequency transformer. 288
Rating of & machine, 380
ransformer, 282
Ratio-arm bridge, 393
R-C parallel network, 223
series circuit, 209, 357, 694
Reuctive power, 219, 380
Real number, 345
Reciprocity thearem, 616
Rectangular complex number, 345
Rectification, 136, 199
Rectifier. 136. 538
Rectifier diode. 136
Reference level, 121
Reflected impedance, 664
wave, 685
Reflection coellicient, 686
Regulation of a transformer, 290
Rejector cireuit, 230
Relative permeability, 72, 550
permittivity, 58, 564
voltage, 51
Relay. 16. 84
Reluctance, 73, 550
Remanence, 78, 5352
Renewable energy sources, 35
Repulsion type of m.i. instrument., 105
Reservoir capacitor, 201
Residual flux density, 78, 552
Resistance, 6, 10, 19, 675
dynumic, 229
internal, 29
matching, 293
varintion, 18
Resistivity, 19
Resistor colour coding, 23, 742
construction, 19
Resonunce, applications of, 230}
Resonunce, by tuning capacitors, 665
due to harmonics, 536
parallel, 229, 416
series, 211, 214,401, 402
Reverse bius, 132
charucteristics, 133
Rheostat, 49
Ripple. 201
R-L~C circuit using Laplace
mranstorms, 721
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R-L-C senes circuit, 21 1, 357
R-L parallel network. 222

series clreuin 206, 356, 696
Romes. value, 112, 190

complex wave, 523
Roots of auxiliary equation, 701
Rotution of loop in magnetic field, 95
Rotor copper loss, 331

s-domains, 712
Kirchhoff's laws, 713
Saturation flux density, 78, 352
Schering bridge, 125, 396, 398
Schottky diodes, 139
Screw rule. 82, 83
Secondary cell, 16, 27, 32
line constants, 678
Selective resonance, 336
Selectivity. 217,411
Self-excited generator, 306
Self inductance, 96, 656
Semiconductor diodes, 128, 135
materials, 129, 130
Semiconductors, 128, 130
Sepuratelv-excited generator, 306, 307
Separation of hysteresis and eddy
current losses, 559
Series circwt, 39
a.c., 354, 355
Series magnetic circuit, 75
resonance, 211, 214, 401, 402

winding, 304
wound motor, 316, 322
generutor, 309

Shells, v, 129
Shell type transformer construction, 288
Short circuits, 52
Short-shunt compound motor, 318
Shunt, 106
field regulutor, 321
winding, 304
wound gencrator, 308
motor, 314, 321
Siemens, 6, 367
Silicon, 130
Silicon controlled rectifiers, 138
Silicon-iron alloys, 561
Siiver oxide hatteries, 27
Simple cell, 28
Simultuneous equutions using
determinants. 428
Single-phase parallel a.c. network. 221
series a.c. circuit, 203
supply, 268
Sine wave, |89
general equation, 193

S.Loumits, 3, 4

Skin effect, 385

Slew rate, 256

Stip, 324

Smoothing of rectified output, 200

Solar energy, 35

Soldering iron, 16

Sulenoid, 82

Sources of harmonics, 538

Spectrum analysis, 119

Speed control of d.c. motors, 321

Squirrel-cnge induction motor, 336
apphications of, 337
rotor, 328, 336

Standing wave, 688, 689
ratio, 690

Star connection, 268, 483

Stur-delta companson, 279
starting, 337
transformation, 491

Star point, 268

Stator, 304

Steady state, 239, 694

Steinmelz index, 554

Step input. L-R-C circuit, 721
R-C circuir, 694
R-L cireut, 696

Stopbands, 626

Streamline, 572

Stroboscope, |1

Sub-multiples, 11

Summing amplifier, 250, 264
point, 260

Supercapucitors, 67
applications of 67

Superposition theoren. n.c., 448
d.e., 169

Surfoce mount rechnology, 19

Susceptance, 367

Switched-maode power supplies,

139

Swilching inductive circuits, 251

Symmetrical lartice, 620
x-atienuator, 599
T-attenuator, 394, 598

Synchronous speed, 325, 327

Tuchometer, 11

Tungent method, 240

T-attenuator, 398

T-connection, 483

T-section m-derived filter, 648
Telephone receiver. 84

Temperature coefficient of resistance. 21
Tesla, 71, 550

Thermal effects of dielectrics, 366

Thermodynumic temperature, 4
Thévenin's theorem. a.c.. 458
de, 174
Thévenin and Norton equivalen
networks, 181, 476
Three-phase induction motors, 324,
325
construction, 32§
copper loss, 331
double cage, 338
impedance und current. 331
losses and efficiency, 332
principle of operation. 328
production of rotating magnetic field.
325
rotor e.m.f, ond frequency. 330
starting, 336
torgue equation, 333
speed characteristics, 335
uses, 338
Three-phise systems, 267
advantages of, 279
power, 273
transformers, 298
Thyristor, 138, 540
Tidal power, 36
Time constunt, C-R circuit, 240
L-R circuit, 247
Time delay, 646
Tiumium oxide capacitor, 67
Torque of a d.c. machine, 313
Torque-speed chaructenstic of induction
motor, 335
Transfer characteristics, 146, 254
Transformation ratio, 281
Transformer, 16, 280
al., 288
auto, 296
couling, 288
construction, 288
current, 299
e.m.l. equation, 285
equivalent circoit. 288
tsolating, 298
losses and efficiency, 291
maximum efficiency, 292
no-load phasor diagram, 283
on-load phusor dingram, 287
power, 288
principle of operation, 281
rating, 282
regulation. 290
r.f., 288
three-phase, 298
voltage. 300
windings, 288
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L-R, 247, 696
Trunsients, 239, 693
Transistor. 141, 538

action, 143

amplifier, 143

connections, 143
maximum ratings, 149
symbols, 143

parumeters, 147
Trunsit time. 646

Transmission lines, 674

distortion, 683
primary constants, 675

Transient curves, C-R, 240, 694

chaructenistics. 145, 149

Transistor clissitication, 142
operating configurations, 142

current and voltage relanonships, 677

secondary constants, 678

UK supply voltage, 269
Ultracapacitors, 67
Under compounded machine. 310
Underdamped circuit, 700, 722
Umt of electricity, 14
Units, 3,7

S.1.3.4
Universal bridge, 125

instrument, 108

Vacuum, 57
Valence electrons, 130
shell. 129
Valves, 538
Varactor diodes, 136, 139
Vanable air capacitor, 65
Velocity of propagation, 677, 684
Virtuul digital storage oscilloscope,
16
carth, 256
test and measuring instruments,
116
Voll. 6. 10
Voltage, 9. 10
absolure, 51
comparator, 260, 265
follower op amp, 259
gain, 157
magnification at resomance,
215,406
regulator, 137
relutive, 51

transformer. 300
triangle, 206, 209
Volimeter, 10, 27, 106

Water heater, 16

Watt. 5. 13

Wattmeter, 11, 108

Waveform analyser, 508
consideranions, 546
harmomies. 120

Waveforms. 189
combination of, 196

Wavelength, 676

Wave reflection, 685
winding, 304

Weber, 71, 350

Weight, 4

Wheatstone bridge, 123, 167, 391

Wien bridge. 125. 396, 398

Wind power. 36

Wire wound resistors, 19

Work, 4

Wound rotor, 328, 337
induction motor, 336

advuntages of, 338

Yoke, 304

Zener diode, 136
effect. 134




