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Design of magnetic devices, bibliography, 695
Diamagnetic materials, permeability of, 12
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Electron spins, 13
Electronic devices, design considerations, 262
Electrons and nuclei, §
Electrostatic shielding, 310
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Energy efficiency, 378
Energy in magnetic field, 114
in permanent magnets, 98
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Equivalent circuits, autotransformers, 400
input and interstage transformers, 486, 489
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multicircuit transformers, 631
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paralleled transformers, 674
three-circuit transformers, 643, 645, 649
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two-winding transformers, 326,336, 355, 551
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effect of maximum flux density, 185
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sinusoidal, 164
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delta-connected windings, 564
inductive interference caused by, 572
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Heat, conduction of, 244
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radiation of, 246
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displaced by superposed direct magnetizing
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of permanent-magnet materials, 26
Hysteresis loss, 124
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separation from eddy-current loss, 151
table for magnetic materials, 141
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Impedance, determination by tests, 354
determination from dimensions, 357
equivalent, 349
Impedance, open-circuit, measurement of,
352, 444
per unit, 382
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Impedance voltage of transformer, 353
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transformer, 625, 628
Incremental inductance, 203
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inductances, 453
measurement of incremental, 445
measurement of self- and mutual, 443
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design considerations, 492
equivalent circuits, 486, 489, 491, 495
frequency and phase characteristics, 486
Instrument transformers, 497
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design considerations, 492
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temperature coefficient of resistance, 376
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annual, 418
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Magnetic circuit, definition of, 43

electric analogy, 44

laws for, 41

lumped parameters of, 46
Magnetic circuits, air gaps in, 65

series-parallel paths, 78
Magnetic-circuit computations, Ch. III, 54
Magnetic-circuit concept, Ch. II, 41
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Magnetic devices, design of, bibliography,
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set up by electric current, 5
Magnetic leakage, 45, 67, 75

in dynamos, 88

with long air gaps, 81, 82

in permanent magnets, 105
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Magnetic leakage, in transformers, Ch. XII,
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Magnetic materials, aging of, 39
general properties of, 15
heat treatment of, 28, 39
magnetization curves of, 18
normal magnetization curves of, 23, 25, 56
properties of, bibliography, 694
tables, 27, 141
testing of, 29
theory of, 5
welding of, 39
Magnetic moment of electron, §
of atom, 6
Magnetic paths wholly in iron, calculation of,
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Magnetic permeability, curves of, 23
Magnetic potential difference, 48
Magnetic potential distribution, in dynamo,
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in permanent magnet, 106
Magnetic pull, 117
Magnetic shielding, 312
Magnetic structure of nonuniform cross sec-
tion, calculation for, 61
Magnetic testing, 29
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Magnetic units, 54
conversion table, 55
Magnetism, remanent, 18
theory of, 4
bibliography, 693
Magnetization, cyclic, 20
directions of easy, 9
of permanent magnets, 100
three regions of, 11
Magnetization curves, direct-current dyna-
mo, 84
experimental determination, 29
intrinsic, 56, 57
iron crystal, 8
negative, 64
normal, 18, 21, 25
Magnetizing current, 187
curves of, 190
waveform of, 188
Magnetizing force, distribution of, 32
Magnetomotive force, defined, 47
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nets)
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energy considerations, 221
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general theory, 624
loop-voltage equations, 625
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node-current equations, 627
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Mutual flux, 316
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modified, 72
Negative magnetization curve, 64
Negative-sequence component, 567, 597
Network analyzer, 638
Networks, model theory applied to entire, 233
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Node-current equations, multicircuit trans-
former, 627
Nonlinear circuit for critical voltage control,
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Nonlinear effects, reduction of, by means of
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Norway iron, table of properties, 141

Nuclei and electrons, 5
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0dd functions, 175
0dd harmonics, 175
Oil, transformer, 299
Open-circuit tests on transformers, 352, 444
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Operating costs of transformers, 409, 411, 422
Orthohydrogen, proton spin of, 6
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frequency and phase characteristics, 472
Overloads, recurrent short-time, 389
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XXIX, 673
bibliography, 706
single-phase, 673
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Paramagnetic materials, permeability of, 12
Paramagnetism, 6
Per cent quantities, 380
Per unit quantities, 380
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Periodicals, abbreviations for, 693
Permalloys, 34
properties of, 27, 141
Permanent magnets, Ch. IV, 98
Alnico, 111
demagnetization curve of, 100
design of, 103
energy in, 99
fringing and leakage fluxes in, 105
saturation curve, 100
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watthour meter, 111
Permanent-magnet materials, hysteresis
loops of, 26
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largest obtained, 14
maximum, values of, 27
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Permeameter, Fahy simplex, 29
Sanford-Bennett, 33
Permeance, defined, 50
Permendur, 36
propertics of, 27, 141
Perminvar, 35
propertics of, 27, 141
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Phase characteristic of transformers, 468
input and interstage transformers, 486
output transformers, 472
Phase transformation, Ch. XXVIII, 656
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Photomicrographs of silicon stecl, 143
Physical features of transformers, Ch. XI,
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Positive-sequence component, 597
Potential difference, magnetic, 48
Dotential transformers, 497
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Power, in terms of Fourier series, 177
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Pragilbert, defined, 55
Praocrsted, defined, 55
Precession of rotating charges, 6
Preferred ratings of translormers, 687
Pressboard, thermal properties of, 245
Primary current, 325
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Primary current, referred to secondary, 340
Protective devices for transformers, 304
Proton, of hydrogen, 6
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Pull, magnetic, 117
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Rated circuit voltage, 687
Rating, of autotransformers, 396
of power and distribution transformers, 386
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Ratings, preferred, of transformers, 687
Ratio of transformation, 338, 448
Reactance, apparent, 195
equivalent, 349, 354, 358
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Reactive volt-ampere characteristics of sili-
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theory)
with superposed direct and alternating ex-
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Recurrent short-time overloads, 388
Regulation, voltage, 367
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Regulator, induction, 511
step, 511
Relay, magnetic, 122
reverse-power, 309
structure of, 43
Reluctance, defined, 49
Reluctivity, magnetic, 24
Remalloy, properties of, 27
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Remanence, defined, 18
Repeating coil, 275, 522
Resistance, apparent, 156, 195
effective, 156, 158
equivalent, 349, 354
short-circuit, 354, 450
Resistance line, 74
Resonance phenomena in Y-Y banks, 579
Response, frequency, 468
input and interstage transformers, 486
output transformers, 472
Retentivity, defined, 21
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Rotational hysteresis loss, 130
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Scott connection of transformers, 667
Screcning effect of eddy currents, 133, 157
Self-inductance of transformers, 433
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Self- and mutual inductances, Ch. XVII, 433
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magnetic, 312
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multicircuit transformers, 635
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magnetic properties. table of, 27, 141
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thermal properties of, 245
Silver, thermal emissivity of, 247
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Sintered Alnico, demagnetization curve,
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Step regulator, 509
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Tanks, transformer, 300
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