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INDEX
 
Absorption wave meter, 623
 
Air coaxial line, 483
 
Altitude determination, 667
 
Amplifier circuits, electron tube,
 

207-254
 
Amplifiers
 

audio power, 256-291
 
buffer, 405
 
circuits, electron tube, 207-254
 
class-A triode, 257-274
 
classification of, 161-174
 
classified according to
 

circuit configuration, 171
 
condition of operation (bias),
 

165
 
frequency, 170
 
resonant quality of load, 174
 

doc, 207-211
 
distortion in, 174-180
 
electron-iubej introduction to,
 

161-205
 
feedback, 211-219
 
intermediate-frequency, 564,
 
. 572,591
 
paraphrase, 251-254
 
power, 163, 164, 281, 408-413,
 

454
 
push-pull power, 274-284
 
r-f, 564
 
transformer-coupled push-pull,
 

275-277
 
tuned, 174, 219-235
 
video, 235-241
 

Amplitude modulation, 398, 550
 
Antennas, 509-534
 

and propagation, 509-547
 
basic principles, 517-525
 
coupling, 533
 
half-wavej radiation pattern for.
 

530
 

Antennas-Continued
 
Hertz, 525
 
Marconi, 528
 
system, radar, 673
 
transmitting and receiving, 682
 
tuning, 529
 
types, basic, 525-529
 

Audio power amplifiers. See 
above 

Bandwidth requirements, 340
 
Basic Electronics (this book), 1-3
 

introduction, 1-3
 
Bias methods in receivers, 413-416
 
B-voltage supplies, 97-142
 

Capacitance, interelectrode, 69
 
Capacitance-inductance-resistance
 

bridges, 637-639
 
Capacitors, neutralizing, 70
 

Cathode
 
followers, 241-248, 689
 
heating power, 95-97
 

Cathode-ray oscilloscope, 603-618
 
Cathode-ray tubes, 89-91
 
Circuits
 

clamping, 688
 
electron-tube amplifier, 207-254
 
filter, 116-126
 
for tube tests, 639
 
of a-m ratiotelephone trans­


mitter, 445
 
of cow transmitter, 430
 
of f-m
 

radiotelephone transmitter,
 
450
 

tuner, 598
 
of superheterodyne receiver, 584
 
of t-r-f receiver, 560
 
oscilloscope, 61~615
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Circuits-Continued
 
parallel-resonant, 25
 
reshaping, 688
 
resistance-capacitance
 

236
 
series resonant 13
 
tuned, 1-46 '
 
voltage divider, 138
 

coupled, 

voltage-multiplying, 142-146
 
Closed-end transmission line 470
 

475 ' ,
 

Color coding and symbols, elec­

tronic, 713
 

Communications
 
re~eivers, elementary, 550--601
 

mtroduction, 550
 
U-H-F,544
 
V-H-F,544
 

Compensation
 
high-frequency, 237
 
low-frequency, 239
 

Complex numbers 10
 
Continuous-wave m'ethod, radar 657
 
Control '
 
au~omatic gain, 577, 579
 
brightness, 605
 

Coupling
 
direct, 203
 
double-tuned transformer; anal­

ysis, 224-234
 
impedance, 195
 
methods, 181-205
 
resistance-capacitance 184-195
 
single-tuned '
 

r-c; analysis, 220
 
transformer; analysis, 223
 

transformer-coupled stage of
 
amplification, 196
 

Current and voltage ratios, 285
 

Decibel, 284-291
 
Demodulation, 337, 368--394
 

of amplitude-modulated waves 
368--387 ' 

of freguency-modulated waves 
387-394 ' 

Detection. See Demodulation.
 
Detectors
 

a-m, 372-387
 
diode, 373
 
discriminator, 388, 597
 
first, 569
 
f-m, 387-394
 
for t-r-f receiver 555
 
grid-leak, 377 '
 
heterodyne, 385
 
plate, 381
 
ratio, 389
 
regenerative, 383
 
second,575
 
slope, 387
 

Diodes, 55-60
 
gas, 86
 

Direct coupling, 203
 

Direct current amplifiers, 207-211
 

Discriminator, 388, 597
 
Distortion
 

caused by limiting, 246
 
frequency, 175
 
in amplifiers, 174-180
 
of. amplitude, 67, 177
 
miscellaneous, 179
 
phase, 175
 
second-harmonic, 266-269
 

Double-tuned transformer cou­

pling, 224-234
 

~ynamotors, 151
 

Earphones, 558
 
Edison effect, 56, 57
 
Electromechanical systems 151­

158 ' 

Electronic
 
color coding and symbols 713
 
switching, 619-622, 689 '
 
test equipment, 603-650
 

Electron-tube
 
amplifier circuits, 207-254
 

Electron-tube-Contin_,;:' ,
 
materials; physical c
 

istics of, 53-55
 
operating principles of, 48--91
 

Emission
 
photoelectric, 49
 
secondary, 50, 72
 
thermionic, 49
 
types of, 48--50
 

Emitters
 
heating, 52
 
oxide-coated, 52
 
thoriated-tungsten, 50
 
tungsten, 50
 
types of, 50--52
 

Fading, 543
 
Feedback amplifiers, 211-219
 
Filter circuits, 116-126
 
Filters
 

band-elimination, 36-38
 
band-pass, 32-36
 
capacitance, 118
 
crystal, 574
 
inductance, 120
 
L_section, 123
 
pi-section, 121
 
power supply, 116
 
tuned circuits 88, 32-39
 

Fixed bias voltage supply, 149
 
Frequencies, general use of, 546
 

F.requency
 
blackouts, 543
 
carrier, 674
 
converter, 590
 
intermediate, 386
 
modulation, 398
 
multipliers, 454
 
pulse-repetition, 675
 
signal,371
 
standards, 625
 

primarY, 625
 
secondary, 626-628
 

Frequency-modulation method,
 
radar, 658
 

Full-wave doubler, 144
 

125
 

Half-wave " 
dipole, 17~ :' 
doubler, 1
 

Hertz a.nte_
 
High-frequenGl '
 

compensa.tion, , 
long-range eolilnl 

Imaginary numberll, " 
Impeda.nce . 

antenna. input, 520,,, 
characteristic, of . 

line, 458--463,
 
coupled, 226 >
 
input, 245, 646 jJ
 
microphones, 436, 4t!
 
output. 245 ~
 
parallel, near resonaBJ
 

Induction field, 513
 
Insulators, metallic, 498
 
Interference, m~
 

location of, 634
 
Inverters, 157 "~
 
Ionosphere, 536 ~
 

effect of, on sky" 

Keying systems, 4..... 
<l' 

Line redections, 4~
 
Lines
 

lecher, 495
 
nonresonant, 471
 
quarter-wave, as filtI
 
resona.nt, 472, 497 .
 
r-f; measurements c
 
transmission, 457~
 

124
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75 

~F, 

,-F,544 

g 
,203

tuned

its-Continued
 
rallel-resonant, 25
 
haping,688
 
, tance-capacitance


236 coupled, 

'es resonant, 13
 
ned, 1-46
 
tage diVider, 138
 
tage-multiplying, 142-146
 
-end transmission line 470
 

' , 

coding and symbols elec­
ronic, 713 '
 
unications
 

. ivers, elementary, 550-601
 
troduction, 550
 

544
 

nsa.tion
 
-frequency, 237
 
frequency, 239
 
.ex numbers, 10
 

wave method, radar, 657
 

tic gain, 577, 579
 
ness,605
 

l&:tuned transformer; anal­

818, 224-234
 

Detection. See DemodUlation. l
Detectors
 

a-m, 372-387
 
diode, 373
 
discriminator, 388, 597
 
first, 569
 
f-m, 387-394
 
for t-r-f receiver 555
 
grid-leak, 377 ' 
heterodyne, 385
 
plate, 381
 
ratio, 389
 
regenerative, 383
 
second,575
 
slope, 387
 

Diodes, 55-60
 
gas, 86
 

Direct Coupling, 203
 

Direct current amplifiers, 207:211
 
Discriminator, 388, 597
 
Distortion
 

caused by limiting, 246
 
frequency, 175
 
in amplifiers, 174-180
 
of amplitUde, 67, 177
 
miscellaneous, 179
 
phase, 175
 
second-harmonic, 266-269
 

ance,195 Double-tuned transformer cou­

ods, 181-205
 pling, 224-234
 
nce-capacitance 184-195
 Dynamotors, 151
 

'
 
. analysis, 220
 

ormer; analYsis, 223
 Earphones, 558
 
,ormer-coupled stage of Edison effect, 56, 5'7
 

plification, 196
 Electromechanical systems 151­
and voltage ratios, 285
 158 ' 

Electronic284-291
 
lation, 337, 368-394
 color coding and symbols 713
 
litude-modulated waves switching, 619-622, 689 '
 

387 ' test equipment, 603--650 
uency-modulated waves Electron-tube
7-394 '
 

amplifier circuits, 207-254
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Electron-tube-Continued
 
materials; physical character­


istics of, 53--55
 
operating principles of, 48-91
 

Emission
 
photoelectric, 49
 
secondary, 50, 72
 
thermionic, 49
 
types of, 48-50
 

Emitters
 
heating, 52
 
oxide-coated, 52
 
thoriated-tungsten, 50
 
tungsten, 50
 
types of, 50-52
 

Fading, 543
 
Feedback amplifiers, 211-219
 
Filter circuits, 116-126
 
Filters
 

band-elimination, 36-38
 
band-pass, 32-36
 
capacitance, 118
 
crystal, 574
 
inductance, 120
 
L-section, 123
 
pi-section, 121
 
power supply, 116
 
tuned circuits as, 32-39
 

Fixed bias voltage supply, 149
 
Frequencies, general use of, 546
 
Frequency
 

blackouts, 543
 
carrier, 674
 
converter, 590
 
intermediate, 386
 
modulation, 398
 
multipliers, 454
 
pulse-repetition, 675
 
signal, 371
 
standards, 625
 

primary, 625
 
secondary, 626-628
 

Frequency-modulation method,
 
radar, 658
 

FUll-wave doubler, 144
 

Functional components, 672
 

Gas diodes, 86
 
Gas-filled tubes, 82-89
 

electrical conduction in, 84
 
limitations in use of, 85
 

Generators
 
a-f signal, 630
 
r-f signal, 628
 
saw-tooth, 318-324, 688
 

Grid-bias voltages, 146-150
 

Half-wave
 
dipole, 174
 
doubler, 142
 

Hertz antennas, 525
 
High-frequency
 

compensation, 237
 
long-range communications, 541
 

Imaginary numbers, 6
 
Impedance
 

antenna input, 520
 
characteristic, of transmission
 

line, 458-463, 465
 
coupled, 226
 
input, 245, 646
 
microphones, 436, 437
 
output. 245
 
parallel, near resonance, 28
 

Induction field, 513
 
Insulators, metallic, 498
 
Interference, measurement and
 

location of, 634
 
Inverters, 157
 
Ionosphere, 536
 

effect of, on sky wave, 539
 

Keying systems, 425-430
 

Line reflections, 465-471
 
Lines
 

lecher, 495
 
nonresonant, 471
 
quarter-wave, as filters, 504
 
resonant, 472, 497
 
r-f; measurements on, 490-497
 
transmission, 457-506
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Test equipment, ai, 
650 

Tester, tubes, 639-41 
Test-tool set, 648-31 
Tetrodes, 71-74. 
Thyratrons, 87 
Tickler-feedbaok 081 

Tone control, 558 . 
Transformers 

coupling, 196, 2~ 
output, 269-274 

Transitron oscillatcl 
Transmission 

high-frequency j 
mosphere 01 

lines, 457-506 
types, 480 

tone, 353 
u-h-f,544 
v-h-f,544 

vol 
Series' 

condit' 
Series-resO . 

applicatio 
Shielded pair: 
Side banda, f~ 

Slope detector, 
Sound-wave re1IJ 
Spectrum analy 
Standing-wave . 

sion line, 478 > 

Supplies, B-voltag6;~ 
Synchroscope, 618 ' 

continuous-wave method, 657 
development, historical, 659 
elementary tr~mitter and re­

ceiver, 678-687 
fighter-director, 671 

introduction to, 653-689 
oscillator, local, 688 

system constants, 673-678 

Ratios, current and voltage, 285 

communications, elementary, 

superheterodyne, 551, 563-587 

for power supplies, 98-107 

Reference levels, zero-power, 286­

Repetition-rate oscillator, 687 

~d line, 258-262
 
Long-range communications, high-


frequency, 541
 
Loudspeakers, 558
 
Low-frequency compensation, 239
 

Marconi antenna, 528
 
Meters
 

grid-dip, 624
 
radio-interference field-inten­


sity, 631-635
 
Miorophones, 436-445
 
Modulation, 337
 

amplitude, 338-354, 371-387
 
degree of, 358
 
fn:quency, 354-368, 387
 
grid, 352
 
intensity, 661
 
phase, 364-368
 
plate, 345
 

Motor, shunt-wound 153
 
Multielement tubes, '71-80
 
Multiple refraction, 542
 
Multivibrators, 324-335, 620, 688
 

Neutralization, 418-423
 
Nonregistered Publications Memo­

randa (NRPM's), 547
 
Numbers
 

complex, 10
 
imaginary, 6
 

Open-end transmission line 466
 
472 ' ,
 

Oscillations, parasitic, 423
 
Oscillators, 294-335
 

beat-frequenoy, 386, 582
 
Colpitts, 301
 
crystal-controlled, 311-317
 
electron-coupled, 305
 
Hartley, 297-301
 
in transmitter, 402
 
induotance-capacitance 294­

317 '
 
local; radar, 688
 
negative-resistance, 306
 
push-pull, 304
 

726
 

-- --=­
-~ .......~-:....--

Radar-Continued
 
circuits, special, 681
 

connecting, 689
 
generating, 687
 
reshaping, 688
 

fire control, 671
 

search,671 

transmitters, 397
 
uses, fi59 

Radiatioll,509-517
 
field, 515
 
resistance, 523
 

Radio waves
 
propagation of, 534-547
 
refiection, 656
 

Receivers
 
bias methods in, 413-416
 

55()-601
 
f-m, 551, 587-601
 
radar, 673, 685
 

t-r-f, 551-563
 
Rectifiers
 

bridge, 113
 
circuits, 107-116
 
diode as, 60
 

full-wave, 99, 110
 
half-wave, 107
 
high-vacuum, 99
 
mercury-vapor, 100
 
metallic, 104-107
 

289
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Oscillators-Continued
 
repetition-rate, 687
 
resistance-capacitance, 317-335
 
tickler-feedback, 296
 
transitron, 307
 
tuned-plate tuned-grid 302
 
ultraudion, 301 '
 
Wein-bridge, 678
 

Oscilloscope
 
cathode-ray; applications of,
 

603-618
 
circuit, 610-615
 

Parallel resonance, 25-32
 
conditions required for, 26
 

Parallel-resonant circuits 25
 
applications of, 31 '
 
loading, 29-31
 

Pentodes, 74
 
Phase inverters, 248-254, 689
 

electron-tube, 251
 
transformer, 249
 

Polar
 
coordinates, 11
 
diagrams, 525
 

Power
 
amplifiers, 163, 164, 281, 408­

413, 454, 274-284
 
gain or loss, unit of, 284
 
output, 262-265, 277-284
 
supplies
 

for electronio equipments, 94­

158
 

radar, 673, 687
 
Propagation, 509
 

of radio waves, 534-547
 
wave; effect of daylight on, 541
 

Pulse-modulation method, radar
 
658 I
 

Push-pull oscillator, 304
 

Quality, or Q, of inductor, 17-2-1
 
Quarter-wave lines, as filters, 504
 

Radar
 
aircraft, 671
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,258-262 
communications, high­

ency,541
 
ers,558
 
ency compensation, 239
 

tenna,528 

,624 
rference field-inten­

,631-635 
ea,436-445
 
,337
 
e, 338-354, 371-387
 
,358
 
, 354-368, 387
 

t-wound, 153
 
t tubes, 71-80
 
action,542
 
rs, 324-335, 620, 688
 

n,418-423 
PublicatiOfl.8 Memo­
RPM's),547 

466,
 

294­
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Oscillators-Continued 
repetition-rate, 687
 
resistance-capacitance 317-335
 
tickler-feedback, 296 '
 
transitron, 307
 
tuned-~late tuned-grid, 302
 
ultraudlOn, 301
 
Wein-bridge, 678
 

Oscilloscope
 
cathode-ray; applications of,
 

603-618
 
circuit, 610-615
 

Parallel resonance, 25-32
 
conditions required for, 26
 

Parallel-resonant circuits 25
 
applications of, 31 '
 
loading, 29-31
 

Pentodes, 74
 
Phase inverters, 248-254, 689
 

electron-tUbe, 251
 
transformer, 249
 

Polar
 
coordinates, 11
 
diagrams, 525
 

Power
 
amplifiers, 163, 164, 281, 408­

413, 454, 274-284
 
gain or loss, unit of, 284
 
output, 262-265, 277-284
 
supplies
 

for electronic equipments, 94­

158
 

radar, 673, 687
 
Propagation, 509
 

of radio waves, 534-547
 
wave; effect of daylight on, 541
 

PUlse-modulation method, radar
 
658 •
 

Push-pull oscillator, 304
 

Quality, or Q, of inductor, 17-24
 
Quarter-wave lines, as filters, 504
 

Radar 
aircraft, 671
 

Radar-Continued 
circuits, special, 68"1
 

connecting, 689
 
generating, 687
 
reshaping, 688
 

continuous-wave method, 657
 
development, historical, 659
 
elementary tr~mitter and re­

ceiver, 678-687
 
fighter-director, 671
 
fire control, 67,1
 
introduction to, 653-689
 
oscillator, local, 688
 
search,671
 
system constants, 673-678
 
transmitters, 397
 
uses, fi59
 

RadiatioII, '509-517
 
field, 515
 
resistance, 523
 

Radio waves
 
propagation of, 534-547
 
reflection, 656
 

Ratios, current and voltage, 285
 
Receivers
 

bias methods in, 413-416
 
communications, elementary,
 

550-601
 
f-m, 551, 587-601
 
radar, 673, 685
 
superheterodyne, 551, 563-58'(
 
t-r-f, 551-563
 

Rectifiers
 
bridge, 113
 
circuits, 107-116
 
diode as, 60
 
for power supplies, 98-107
 
full-wave, 99, 110
 
half-wave, 107
 
high-vacuum, 99
 
mercury-vapor, 100
 
metallic, 104-107
 

Reference levels, zero-power, 286­

289
 

Repetition-rate oscillator, 687
 

Resistance-capacitance
 
coupled circuit, 236
 
coupling, 184-195
 
oscillator, 317-335
 

R-f amplifier, 564
 

Saturation
 
amplitude, 305
 
current, 58
 
temperature, 59
 
voltage, 58
 

Series resonance, 13-24
 
conditions required, 14-17
 

Series-resonant circuits, 13
 
applications of, 24
 

Shielded pair, wires, 482
 
Side bands, f-m, 354
 
Slope detector, 387
 
Sound-wave reflection, 653
 
Spectrum analyzer, 635
 
Standing-wave ratio, transmis­

sion line, 478
 
Supplies, B-voltage, 97-142
 
Synchroscope, 618
 

Test equipment, electronic, 608
 
650
 

Tester, tubes, 639-644
 
Test-tool set, 648-650
 
Tetrodes, 71-74
 
Thyratrons, 87
 
Tickler-feedback oscillator, 296
 
Tone control, 558
 
Transformers
 

coupling, 196, 223-234
 
output, 269-274
 

Transitron oscillator, 307
 
Transmission
 

high-frequency i effect of at ­

mosphere on, 545
 

lines, 457-506
 
types, 480
 

tone, 353
 
u-h-f,544
 
v-h-f,544
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Transmitters, 397-454
 
amplitude-modulated radiotele­


phone, 435-449
 
continuous-wave, 401-435
 
frequency-modulated radiotele­


phone, 449-454
 
radar, 397, 673, 680
 

Transmitting ana receiving an­

tenna, 682
 

Triode amplifiers, Class-A, 257­

274
 

Triodes, 60-70
 
Tubes
 

beam-power, 76
 
cathode-ray, 89-91, 603-610
 
characteristics, 63-67
 
electron-ray, 89
 
mUltielement, 71-80
 
multigrid, 79
 
mUltiunit, 80
 
operating at ultrahigh frequen­

cies, 80-82
 
ordinary, 82
 
testers, 639-644
 
transmitter electron, 416
 
variable-mu, 77
 

Tuned circuits, 1-46
 
as filters, 32-39
 
inductively coupled, 39-46
 
introduction, 3-5
 

Tuned-primary tuned-secondary
 
circuit, 42
 

Twisted pair, 482
 

U-h-f communication, 544
 
Ultraudion oscillator, 301
 
Untuned-primary tuned-second­

ary circuit, 41
 

Vectors
 
expressed algebraically, 6-13
 
polar, 13
 

V-h-f communication, 544
 
Vibrators, 154
 
Video amplifiers, 235-241
 
Yoltage
 

amplifiers, 163, 256
 
dividers and bleeders, 135-142
 
gain, 242, 287
 

or loss, 287
 
multipliers, 145
 
peak inverse, 115
 
ratio, 285
 
regulators, 126-135
 
saturation, 58
 
supply, fixed bias, 149
 

Voltage-multiplying circuits,
 
142-146
 

Voltmeter
 
electron-tube, 645
 
errors, 644
 

Volt-ohm-ammeter, electronic,
 
644-647
 

Wave
 
continuous (c-w), 398
 
~requency modulation (fm), 398
 
ground,535
 
modulated, 398
 
modulated-continuous, 398
 
motion on infinite line, 463-465
 
polarization, 524
 
propagation; effect of daylight
 

on, 541
 
radio
 

propagation of, 509, 534-547
 
reflection, 656
 

sound; reflection, 653
 
sky. 536, 539
 
traps, 38
 
unmodulated, 398
 

Waveforms, observation of, 615
 
Waveguides, 484-490
 
Wavelength measurements, 494
 
Wein-bridge oscillator, 678
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