A

AC-to-DC power supplies, 284-288
Accessory noise, 357
Active filter, 58
Active mixer, 96, laé
Ad jacent~-channel rejection, 17, 101, 233
AGC (Automatic Gsin Control), 3, 91, 92,
101, 109-113, 115, 123, 139, l1la2, 250,
265-268
troubleshooting, 105, 117, 268
ALC (Automsetic Level Control), 5, 182,
248-251, 266, 269
AM (Amplitude Modulation), See Modulation
AMC (Automatic Modulation Contreol), S,
182, 190, 223, 250, 269
ANL (Automatic Noise Limiter), 106, 108,
113, lal
Alignment:
AM/FM receiver, 13, 14, 139-142
AM/FM transmitter, 204, 205
PLL synthesizer, 80, 81, 269
SSB trensceiver, 253, 268-272
tools, B, Bl
Alternator noise, 357
Amateur band conversions, 74, 223
Amateur radio suppliers, 20, 21
Amplified AGC, 111, 267
Amplified squelch, 125, 266
Amplifier:
audio, 128-133, 178, 182
biesing, 30, 34, 35, 36, 43-45, 47, 62,
95, 149, 150, 152-154, 162, 189, 190,
238-247
Cless A, 35, 95, 129, 149, 150, 162,
175, 238
Class AB, 153, 155, 209, 238
Cless B, 16, 131, 154, 223, 238
Clase C, 43, 62, 150, 151, 153, 155,
162, 166, 171, 175, 188, 189, 235,
238, 253, 254
Common Base, 32, 89
Common Emitter, 32, 89, %2, 101, 11§,
129, 179
Common Collector (Emitter Follower),
32, 101, 281
duty cycle, 241, 242
efficiency, 150, 172
error sensing, 283, 285, 294
Field Effect Transistor (FET), 32, 39,
89, 94, 98
Finel, 27, 28, 146, 149, 150, 153, 156,
157, 162, 1éa, 168, 172, 173, 175,
204, 240, 243, 246, 248, 254, 280,
298, 303, 312, 313, 316, 345, 352
IC eudio, 131
instebility, 152, 239
Intermediate Frequency (1F), 99-106,
256, 265, 266
phase, 32, 89, 116
Radio Frequency (RF), 149-157
spesch, 171, 178-182
stebility messures, 152, 153, 156,
162
troubleshooting, 34-36, 131
voltage, 150, 178, 238, 267, 297
Amplitude Modulation (AM),
See Modulation
AN612 IC, 226, 229
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Antenna:

balun, 348

bandwidth, 319, 330, 335, 336, 352

base-loaded, 320, 323, 325, 335, 336,
340, 3al

base station, 311, 322, 323, 326,
329-332, 343, 346-351

beem, 306, 320, 321, 343

center-loaded, 323, 325

coaxial type, 350

coaxial ceble, 312-314, 319, 340, 355

connectors, 318, 319

cophase, 321, 327, 328, 341, 343, 344,
345

current, 309, 312, 313, 323-327, 334,
337, 341, 347, 348, 350

dipole, 321, 322, 329, 332, 334, 350

directional, 308, 320, 327-333, 341

director, 329, 330

driven array, 320

dummy load, 6, 7, 343, 345, 346, 357

effesct on reception, 305, 306

elements, 329

elevation angle, 320-323, 325, 335

failure symptoms, 303

Front-to-Beck (F/B) ratio, 321, 329,
330, 332

gain, 306, 320, 321, 329, 330, 332,
337, 3al, 347

Gamma match, 347

ground plane, 323, 334, 335, 341,
350-352

grounding, 340, 341, 347, 355

half-wave, 309-312, 322, 334

height, 322, 330, 334, 335

helically-wound, 309, 323, 351

horizontal, 328, 329

impedance, 309, 311, 312, 3la, 330,
334-336, 339-34l, 343, 346, 350, 351

isotropic radiator, 320, 321

L/D retio, 319, 320, 351

loading, 303, 304, 310, 311, 320, 323,
325, 335, 336, 339, 349, 351

magnetic, 335, 340, 341, 357

manufacturers, 22

marine, 350, 351

matcher (tumer), 310, 315, 316, 320,
345

matching, 194, 306, 310, 312, 313, 320,
334-352

mobile, 304, 323, 325, 327, 335-346

mounting, 304, 323, 325, 338-342

no-ground-plane, 351

omnidirectional, 320, 323-327, 335,
337, 346

phase, 306, 309, 310, 312, 320, 322,
J25-328, 330, 332, 34l

polerization, 308, 309, 321, 325, 329,
330, 332

Polar Diversity Loop (PDL), 332, 333

power ratio chart, 321

Quad, 320, 330, 331, 332

guerter-wave, 326, 327, 334, 335, 337

radials, 335, 346, 349, 350

radistion engle, 323, 325-327, 332,
337, 347, 350

radiation pattern, 321-324, 330, 341,
349
radiation resistence, 311, 312, 314,
320, 323, 324, 332, 335, 338, 347,
350
range, 303, 308, 321, 323, 325, 33§,
337
reactance, 5, 7, 311, 315, 319, 320,
323, 325, 337, 340, 343, 346, 347
reflector, 329, 330
rotator, 329, 330
SWR (Stending Wave Ratieo) 5, 7, 19,
158, 177, 196, 312-317, 319, 33a,
337, 340, 343, 345
Starduster, 350
Super Scanner, 332
top~loaded, 323, 325
troubleshooting, 313, 336-34l
tuning, 306, 310, 315, 336, 343, 347
verticel engle of redistion, 320-323,
325, 326, 330
vertical Polarizetion, 308, 309, 321,
325, 329, 332
Yagi, 320, 329, 330, 343
Antenna Warning Indicator (AWI) ecirecuit,
197, 303
AT crystal cut, 42
Attenuator, 20 dB T-ped, 12
Audio emplifier, 128-133, 178, 182
Audio-derived AGC, 110
Audio detector, 106, 107
"Audio Distortion" symptom, 28, 30, 103,
105, 106, 109, 111, 112, 126, 128-131,
133, 134, 154, 179, 206, 207, 241,
252, 268
Audio Driver stage, 129
Audio frequency response, 5, 18, 106, 131
Audio output stage, 128-133
Audio power calculations, 142
Audio troubleshooting, 106, 132-134, 192
Automobile electrical system, 16, 277,
356, 357
Autoranging VOM, 3
Average power, 171, 208, 24l

B

Balenced Demodulator, 229, 256-258
Balenced Detector, 259
Balanced mixer, 96, 208, 235, 257
Belanced Modulator, 192, 200, 208,
223-229, 251, 252
diode ring circuit, 225, 226
IC circuit, 226
troubleshooting, 229
Bandpass filter, 102, 103, 139, 147, 148,
231, 236, 237
Bandpass tuning, 139
Bandspread circuit, 50, 51
Bendwidth, 17, 22, &3, 104, 166, 188,
191, 200, 20s-208, 229, 231, 233,
252, 319, 320, 330, 351, 352
Base-leak bias, 152, 162
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Base loading, 320, 323, 325, 335, 336,
340, 34l
Base station antennas, 311, 329-332, 343,
346-351
Base station power supply, 284-288
Beat Frequency Oscillator (B8F0D), 200
Bias:
in emplifier, 47, 62, 92, 149, 151,
152, 162, 182, 238-241, 251, 294
in RF power amplifier, 151-154, 156,

251, 269

in tube circuits, 153, 154, 239, 284,
286

interpreting measurements, 29, 34-36,
111

stabilizing, 131, 152, 239-241, 297
switching in AM/SSB transceivers, 153,
239
Bipolar trensistor, 31-34, 43, 50, 89,
94, 96, 98, 101, 147, 178, 198, 266
Binary Coded Decimal (BCD), 64, 66, &8
Binary numbering system, &5, 66
Binary PLL progrsmming, 65
Bleedover, 17, 102, 103, 105, 124, 167,
182, 206, 238, 252
Block diagrams:
basic AM/FM transceiver, 27
basic S5B8 transceiver, 208
FM Detector IC, 119
noise blanker, 114
PLL synthesizer, 55, 56, 60-62, 67, &9,
73, 76-80
scan circuit, 127
Speech Processor, 169
SSB crystal synthesizer, 216-218,
220-222
"Blows Fuses" symptom, 35, 36, 41, 128,
131, 133, 146, 155, 247, 279, 280,
298-300
Bootstrap circuit, 131
Bridge rectifier, 284, 290
British CB, See UK CHB
Broeadbending, 63, 71, 74, 75, 319, 320
Buffer, 101, la9, 150, 152, 226, 267
"Buzz-it" RF generator, 5
Bypass capacitor, 30, 106, 129, 133, 154,
175, 179, 181, 226, 238, 278, 356, 357

c

Capacitance meter, 8, 47

Capture effect, 101

Carrier balance, 224-226, 269

Carrier inesertion, 211, 229, 266

Carrier offset methods, 209-233

Carrier Oacillator, 48, 209-212, 215,
226, 229, 231, 235, 256, 258, 266, 292,
294

Cerrisr power control, 241-247, 269

Carrier shift, 167

Carrier squelch, 121, 124, 125

Cerrier suppression, 16, 206, 223, 225,
226, 229, 232-235, 252, 259, 269

Cathode bias, in vecuum tubes, 153-155,
175

CB radio menufacturers, 22

CB-to-10M Amateur conversion, 74, 223

Ceramic IF filter, 101, 103-105, 106, 210

Channel Selector, 61, 66, 72, 135, 256

Charge pump, 58

Circuler Polarization, 308
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Clemp, 3, 82, 92, 93, 95, 173, 198, 247,
266-268, 281, 292
Clarifier, 8, 19, 45, 47, 48, 50, 57, 62,
85, 123, 13s, 137, 200, 207, 223, 256,
260-265
"Clarifier Doesn't Work" symptom, 47,
264, 298, 301
Clipping:
in ANL circuit, 108, 109, 113
in FM use, 117, 118, 190
in speech circuita, 96, 168
RF peak, 253, 254
CMOS, 65, 82, B4, 127, 286
Coax cable:
characteristics of, 311, 312, 314, 317
connector installation, 318
length effect on SWR, 313, 314, 316
loases, 315-319
rediation, 347, 348
splicing, 318
transformer, 343, 350
Coaxial antenna, 350
Coaxial capacitor, 357
Coil impedance, 63, 93, 123, 237, 339
Colpitts oscillator, See Oscillator
Common Base amplifier, 32, 89
Common Collector (Emitter Follower),
32, 101, 281
Common Emitter amplifier, 32, 89, %2,
101, 116, 129, 179
Common Gate RF amp, 94, 95
Common Source RF amp, 95
Comparator:
in PLL circuit, 58
op-amp, 199, 297
voltage, 199, 200
Conventional current flow, 32, 38, 267
Conversion, 74, 223, 235
Converter, 96, 284
Cophaaing, in entenna, 327, 328, 34l, 343
Coupling, 101, 103, 168, 178
Coupling transformer, 99, 104, 109, 235
"Cracked Tuning Slug" symptom, Bl
Croas modulation, 17, 95, 96, 237
Crystal:
construction, 42, 43
l4-crystal synthesizer, 51, 52
holder typea, 46
how to order, 48
IF filter, 16, B89, 103, 209, 229-235,
265
oscilletor, 11, 42-44
parallel-mods operation, 43, 4B, 233
series-mode operation, 43, 45, 48, 10a,
211, 212, 233
SSB synthesizer, 214-222
suppliera, 25
troubleshooting in oscillators, 47, 48,
53
12-crystel synthesizer, 53-55
Crystal mixing, in Walkie-Talkies, 49
Crystal mixing charte:
23-channel AM, 52, 54, 87, B8
23-channel SSB, 273-276
Crystal syntheaizer, 51-55, 87, 88, 136,
146, 147, 214-222
Crystal checker, 11, 47
Current detector, 107
Current distribution, in antenna, 323,
325, 347, 348
Current drain specification, 16
Current Feed, See Antenna
Current limiting, 30, 131, 280, 281, 283,
297, 301
Current fed antenna, 309

Current loop & node, in antenna, 309,
312, 326
CW keying circuit, 200, 201

D

D Flip-Flop, 64
Derlington emplifier, 173, 245, 246, 283,
284
dém, 13, 109, 178
DC amplifier, 101, 111, 123, 125, 180,
266, 267, 281
DC coupling, 101, 104, 123
DC grounding, in antenna, 340, 357
DC switching, 31, 32, 38, 123, 201, 202,
247, 262, 263 290-297, 280, 281, 288
DC-to-DC converter, 288-290
"Dead Carrier" symptom, 163, 175, 247
"Dead Channel(s)" symptom, 49, 53, Bl,
272
"Dead Radio" symptom, 263, 280, 283, 299
Decibel (dB), 13, 321
De-emphasis, 119, 120
Degenerative (Negative) feedback, 95, 98,
io1, 102, 104, 131, 155, 156, 175, 179,
181, 247
Delayed AGC, 109, 110
Delta Tune, 45, 50, 57, 62, 123, 136-138
Desensitization, in receiver, 96, 101
Detectors:
AGC, 109-111, 265-268
audie, 106, 107, 129, 139
current, 107
failure symptoms, 106, 123
FM, 117-123, 139
half-wave, 106, 108
meter, 106, 112, 312
558, 256-260
troubleshooting, 111
Deviation, See FM
Device, understanding markings, 39
Difference amplifier, 297
pifferential Peak Detector, 120
Digital divider, 63-68
Digitsl PLL programming, 65-&8
Digital vOM, 3, 269
Diode ring Balanced Modulator, 225, 226,
229
Diode: 2
detector, 106-111, 117, 139, 256, 312
germanium, 36, 95, 96, 106, 107, 110,
112, 11la, 182, 192, 258
isolation, 131, 173, 245, 251, 267,
268, 280, 294
mixer, 96, 257
reverse-polarity, 279, 284, 298
RF overload protection, 92, 93, 162
silicon, 36, l06-108, 131, 182, 192,
225, 226, 240, 241, 258, 285
surge protection, 281, 292
testing with ohmmeter, 36
varactor, 56, 189, 260, 263-265, 301
Zener regulator, 280, 281, 301, 302
Dipole antenna, See Antenna
Directional antenna, See Antenna
Directionel RF coupler, 195
"Distorted Audio" symptom, 28, 30, 103,
105, 10s, 109, 111, 112, 126, 128-131,
133, 134, 154, 179, 206, 207, 241,
252, 268
Distortion test, 141-142
Disturbance checks, 26, 28
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Double Sidebend (DSB), 209

Downmixer stage, 61, 73, 82

Downward modulation, 165, 167, 168, 247

Dual-conversion receiver, See Receiver

Dynamic mike, 9, 14, 171, 177, 178

Dynamic range, 18, 91, 95, 96, 101, 109,
111, 257, 267

Dummy loed, &, 7, 168, 197, 198, 252,
345, 346, 357

E

Efficiency, 30, 43, 62, 63, 129, 150,
151, 153, 154, 172, 188, 238, 240, 303,
306, 308, 312, 335, 337, 3al

EIA specifications, 18, 140, la2

EIAJ) device markings, 39

Electronic T/R switching, 93, 132, 162,
238, 248, 260, 280, 281, 290, 292-297,
299

Elesctronic voltage regulation, 281, 283

Emitter ballasting, 152

Emitter Follower, 32, 101, 281

Envelope measurement, See Modulation

Error amplifier, 283, 2B5, 294

Even-order product, 129, 130, 252

Expanded channel methods, See Frequency

Export model radios, 3, 8, 16, 22, 25,
63, 71-75, 78, 81, 101, 117, 121, 127,
135, 140, 156, 157, 168, 172, 187, 189,
192, 199-201, 234, 246, 247, 251, 265,
268, 277, 292, 2%, 320

External speaker, 9, 133

F

FCC license requirements, 20
Fcc, 14, 16, 17, 50, 66, 137, 138, 161,
lé6, 182, 184, 200, 206, 207, 234, 252,
253, 256, 260
Feedback, 43, 44, 47, 50, 58, 98, 101,
104, 131, 155, 156, 162, 175, 177, 179,
leo-182, 248, 281, 283, 285, 297
FET (Field Effect Transistor):
in AGC circuit, 266, 267
in mixer, 31, 89, 98, 147
in RF amplifier, 32, 94
testing with VOM, 39
Filament, in tube, 26, 41, 277, 284, 286,
290
Filter:
High~-pass, 355
IF, 16, 89, 103, 119, 209, 229-235, 265
Low-pass, 57-59, 63, 106, 158, 190,
353, 354
noise, 279, 356, 357
Final RF amplifier, See Amplifier
Flat-topping, 168, 187, 253, 254
Flip-flop, 58, &0, &4, &5, 127
Floating chassis, 16, 277
Flywheel effect, 130, 151, 238
FM (Frequency Modulation), 7, 57, 103,
117-123, 139, 187-192
alignment, 120, 123, 140, lal
characteristics of, 16-18, 187, 188
detector, 117, 119-121
deviation, 4, 7, 103, 117, 163, 188,
190, 204

INDEX

deviation meter, 7, 8, 204, 205
receiver troubleshooting, 119, 123
sensitivity rating, 17, 117
signal generator, 3, 123
transmitter troubleshooting, 192
varactor modulation, 57, 189-1%1
Freon flux solvent, 10
Frequency:
channel chart, 75, 358
divider, 63-68
downmix stage, 61, 73, B2
expansion, 71-74
filtering, 57-59, 63, 106, 119, 120,
179
fundamental, 45
image, 101, 101
modulation, See FM
multiplication, 45, 62, 188, 189
offset, 8, 209, 211, 2la, 223, 229,
256, 260, 292
reference, 56, 58, &9
response, 5, 17, 18, 131, 138, la2,
179, 191, 192
selection pin on PLL IC, 70
Frequency conversion, 61, 62, 96, 209,
256
Frequency Counter, 4, 11, 29, 47, 49, 81,
99, 149, 187, 238, 336
Frequency stability, See Stability
Frequency synthesizer, See Syntheaizer
Frequency tolerance, 14
Front-end, 91, 94, 109, 110, 114, 116,
124, 139, 162, 267, 28l
Front-end overload, 91, 92, 94, 140, 162,
354, 355
Front-to-Back ratio, 321, 329, 330
Full-wave rectifier circuit, 284, 286,
288, 2%0, 299
Fuses, 35, &1, 128, 131, las, 247, 279,
298-300

G

Gain:
antenna, 306, 320, 321, 329, 330, 332
power, 321, 332
RF amplifier, 94
voltage, 62, 63, 119, 178
Gamma match, See Antenna
Generator noias, 357
Germanium diode, See Diode
Grid Dip Meter, B8, 336
Grid-leak bias, 153, 154
Ground loops, 16, 277, 278, 284, 355, 357
Ground plane, 334, 335, 34l, 351
Ground wave, 307, 325
Guy wire effects, 349

H

Half-lattice crystal filter, 233
Half-wave antenna, See Antenna
Half-wave detector, See Detector
Half-wave filter, 159, 160, 163
Half-wave rectifier, 286

Harmonic:
in audio stage, 129, 166, 168, 190, 226
in CW circuit, 200
in PLL cirecuit, 58
in mixer stage, 96, 147, 237, 252, 257
in RF/IF stage, 16, 17, 45, 58, 62, 63,

lla, 152, 154, 158, 163, 198, 226,
237, 257, 353, 354

Harmonic filter, 158-162, 198, 353

Heat sink grease, 1l

Heat sinking, 129, 131, 239, 240

Heterodyne, 16, 51, 89, 163, 207, 235,
256

"High SWR" symptom, 7, 48, 303, 312, 318,
323, 336, 337, 339, 340, 343, 345, 347,
349

High-level modulation, 16, 171, 242

High-side mixer injection, 50, 62, 99,
lag, 213-215, 219, 235

High-voltage precautions, 155, 175, 329

"Hum" symptom, 41, 128, 129, 133, 134,
284, 300

Human senses, use in testing, 40, 4l

IC:
audio amplifier, 129, 131, 181, 189,
190
balanced modulator, 226
mixer, 237
Noise Blanker, 116
voltage regulator, 292, 2%6, 297, 301
IC Master Reference Book, 40
IC part subsitutions:
sudio & squelch, 126, 133, 268
FM detector, 123
Noise Blanker amp, 116
voltage regulator, 292, 297
IC troubleshooting, 30, 31, 129, 133,
194, 229, 297
IF (Intermediate Frequency), 18, 49, 55,
69, 96, 209
alignment in receivers, 105, 140, 269
IF amplifier, 99-106, 256, 265, 266
failure symptoms, 105
troubleshooting, 5, 105, 106
IF filter, 16, 89, 103, 119, 209,
229-235, 265
IF/RF-derived AGC, 110, 266
IF selectivity, 16, 102-105, 119, 136,
140, 207, 233
Ignition noise, 113, 114, 187, 279, 309,
381, 355-357
Image frequency, 100, 101
Image rejection, 18, 89, 100, 101, 233
Impedance:
antenna & coax, 17, 309, 311, 312, 3la,
318, 330, 334-336, 339-34l, 343, 3as,
350, 351
calculation in RF power stage, 158, 159
effects of, 4, 63, 101, 104, 169, 226,
238, 237, 266, 278
in audio amplifier, 18, 129, 131, 175,
179
inverter, 314, 315, 336
of microphone, 14, 32, 176, 181
of op-amp, 58
of RF/IF amplifier, 43, 75, 92, 94, 95,
101, 152, 158, léa, 248, 313
repeater, 160, 314, 336, 343
Input voltage, 14, 286
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Interference:
ed jacent-channel (bleedover), 16, 17,
lo2, 103, 105, 124, 167, 182, 206,
233, 238, 252
ignition noise, 113, 114, 279, 341,
356, 357
RFI, 278, 353-356
Tv1, 278, 347, 348, 353-356
Intermittents, 26, 28, 41, 46, 47, 303,
341
Intermodulation distortion (IMD), 16, 93,
94, 96, 98, 99, 237, 238, 252, 253, 354
Inverse Square Law, 306, 321
Isolation diode, 131, 173, 212, 226, 245,
250, 251, 259, 260, 263, 268, 280, 294,
297
Isoclation in mixer ports, 96, 99
Isotropic radiator, 320, 321

L

Lamps, meter, 41, 298, 301

LC7130/LC7131 PLL IC, 62, &8, 78

Lead identification, 39, 135, 242

Leakage, in capacitors, 47, 179, 299,
300, 356

Leekage, testing in semiconductor, 37, 39

Leest Significant Digit (LSD), &5

LED bar/greph display, 112, 113, 192-194

LED chennel display, 26, 41, 71, 134-136,
292, 301

LED T/R indicator, 198

License, FCC study courses, 20

Lightning protection, 340

Light, modulation, 7

Limiting, in FM detector, 17, 117-119

Linear amplifier, 3, 6, 20, 25, 40, 149,
154, 157, 159, 165, 172, 173, 177, 235,
238, 313, 316, 317, 352, 354

Load Capacitance, 48, 104, 264

Loading, effect on circuit, 3-5, 47,
62, 106, 107, 168, 192, 226, 229, 267

Loading, See Antenna

Local-DX switch, in receiver, 92

Local ODacilletor (L.0.), 47, 48, B89, 95,
99, 260

Lock Detector circuit, 69, B84, 162, 237,
292, 297

Lock condition in PLL, 58, 59

"Low Yolume" symptom, 126, 128, 131, 175

Low-level modulation, 16, 172

Low-Pass filter:
antenna, 158, 160, 198, 316, 353
in detector circuit, 106
in modulator, 170, 190
in PLL circuit, 57-59

"Low Transmit Power" symptom, 47, 48, 81,
la6, 149, 152, 163, 206, 237, 247, 303

Lower Sideband (LSB), 166, 206-208

Low-side mixer injection, 50, 99, 149,
213, 214, 235

Magnetic antenna, See Antenna

Marine antenna, 310, 320, 345

Master Oscillator, 27, 42, 49, 51, 53,
213, 215, 219, 223
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Matcher (Tuner), See Antenna
MBB719/MBB734 PLL IC, 62, 82-84, 292-294
MCl45106 PLL IC, 72, 73
MC3357 FM 1C, 119, 121, 122, 124
Meters:
FM Deviation, 7, 8, 204, 205
modulation, 26, 192, 194
ohmmeter, 3, B, 36-39, 96, 106, 126,
133, 186, 229, 298, 299, 339, 340,
351
RF ammeter, &, 168, 175, 309
S-Meter, 9, 26, 106, 111-113, 128, 139,
lal, 184, 192, 266, 268, 272
S/RF Meter, 26, 192, 205, 269
SWR Meter, 5, 19, 26, 41, 195-197, 205,
312-317, 347
wattmeter, 5-8, 19, 155, 158, 204, 205,
208, 225, 251, 252, 268, 269, 312
Mike emplifier, 171, 178-182
Microphone:
breakdown, 176, 299
cable, 173, 177
ceramic, 176, 181
construction, 177, 178
dynamic, 9, 14, 171, 177, 178
impedance, 14, 32, 134, 176, 181
noice-cancelling, 171
output level, 178
Power (Preamplified), 171
push-to-talk (PTT) switch, 9, 128, 133,
176, 199, 280, 292
replacement parts, 177
"Squeal”™ symptom, 177
troubleshooting, 10, 133, 176, 177, 299
wiring, 10, 133, 176
Mixers, 96-99, 256-259
failure symptoms, 99, 149
in receivers, B89, 96-99
in transmitters, l46-149, 235-237
troubleshooting, 99, 168, 229, 237, 299
Mixing, 51, 55, 63, 82, 96-98, l46-149,
209, 219, 235, 256
MODE switeh, 120, 173, 189, 192, 212,
226, 229, 242, 243, 245, 246, 292, 294,
302
Modulation:
adjustment, 4, 157, 269
Amplitude (AM), 163-175, 246
compressor, 171, 250, 251
downward, 165, 167, 247
dummy load light, 7, 168
envelope measurement, &4, 167, 184
Frequency (FM), See FM
high-level, 171, 172
limiter, 182-184, 250, 251
low-level, 172
measurement of, 167, lB4-187, 254, 255
metering circuit, 194
overmodulation, 131, 177
percentage, l166-168
phase, 188
power distribution, 171
processing, 168-170, 178, 182, 189-1%1,
208, 248
trensformer, 129, 131, 279, 302
trepezoidel measurement, 4, 167, 184
troubleshooting, 128, 131, 133, 167,
168, 176, 177, 192, 227, 247
waveforms, 164, 165, 169, 187, 254,
255
Modulation limiter, See AMC
Monolithic filter, 101, 103, 210, 211,
265
MOSFET RF amp, 95
MOSFET RF mixer, 98, 147, 236, 237
Most Significent Digit (MSD), &5

"Motorboating™ symptom, 128, 133, 300
Multimeter See VOM
Multiple-lattice filter, 234

N

N-Code, 66, 68, 71, 77, 78

Negative-ground electrical system, 16,
277

Neutralization, 152, 153, 155

Noise Blenker (NB), 11, 113-117, 356
alignment of, 11, lal
failure symptoms, 117
troubleshooting, 104, 117

Noise Figure, 94, 99, 109

Noise filter, 279, 357

Noise squelch, 121, 124

Noise suppression, 106, 108, 109, 117,
187, 279, 357

Non-lineer, 16, 62, 96, 166, 171, 174,
175, 187, 197, 223-225, 235, 238, 241,
251, 253-255, 263, 288

Non-synthesized oscillators, 49

"No AGC" symptom, 112, 117

"No Clarifier Control" symptom, 264

"No FM Receive™ symptom, 123

"No FM Transmit" symptom, 192

"No LED Dieplay" symptom, 41, 136, 301

"No Oacillation" symptom, 44, 47, 138,
263

"No Receive Audio" symptom, 29, 128, 133,
175, 178, 298

"No Receive" symptom, 47, 53, 81, 91, 93,
99, 111, 112, 117, 139, 206, 268,
297-299, 302, 303

“No Tranamit" symptom, 16, 28, 47, 53,
69, 81, 149, 163, 206, 237, 242, 247,
297-299, 303

"No Transmit Audio" symptom, 129, 131,
132, 163, 175, 178, 179, 247, 299

0

Odd-order product, 252
"0ff Frequency" symptom, 41, 81, 264,
269, 299, 302
offset frequency, See Frequency
Ohmmeter, 3, 8, 36-39, 96, 106, 126, 133,
las, 229, 298, 299, 339, 3a0, 351
Omnidiractional antenna, See Antenna
Op=Amp:
in AGC circuit, 266-268
in DC switching, 297
in LED bar/graeph, 194
mike preamp, 181, 189, 190
Oscillator:
Armstrong, 290
Colpitts, 11, 48, &4, 47, 50, 57, 136,
209, 231, 260
crystal-controlled, 42-55
downmix, 61, 73, 82
harmonic, 45, 188, 189
offsets, 209-223
overtone, 11, 45, 47, 48
Reference, 58-61, B2
stability, 14, 43, 44, 50, 51, 55, 56,
191, 207, 211, 214, 226, 262, 263,
280




Oscillator, cont'd:
switching type, 286, 288, 289
troubleshooting, 3, 47, 48, 53, 82
voltage-controlled, See VCO
Dscilloscope:
modulation measurements, 167, 187, 254,
255
requirements for CB use, 3, &
use in troubleshooting, 11, 29, 31, 35,
47, 58, 81, 82, 99, 105, 123, 133,
149, 168, 178, 192, 200, 204, 229,
238, 251, 252, 298
waveforms, 164, 165, 169, 187, 201,
25)-255
Dut-of-lock, 60, Bl, d4, las, 237, 297
Dutput stage, audio power, 128-133
Dutput stage, RF power, 150-157, 238-247
Overmodulation, 131, 166, 177, 182, 187,
248
Overload protection:
in DC power supply, 278, 282, 296
in receiver RF amplifier, 92, 99, 162
Overloading, in receiver, 91, 92, 354
Overtone oscillator, 45, 47, 48

P

PA circuit, 18, 163, 251

"PA Doesn't Work" symptom, 129, 131, 163,
175, 179, 247

Parallel feed, See Shunt Feed

Parallel mode crystal, 43, 48, 233

Parallel-tuned trap, 160, 161

Parts suppliers, 21-25, 103, 177, 299,
3o2, 315, 336, 340, 345, 349

Passband, 17, 100, 104, 105, 136, la0,
209-212, 231, 233, 256

Passive mixer, 96

Peak-to-Peak (P-P) voltage measurement,
4, 6, 164

Peak reading wattmeter, 6, 19, 208, 251,
252, 268, 269

PEP (Pesk Envelope Power) 5, 6, 16, 156,
171, 192, 208, 238, 240-242, 248, 253,
268, 269

Phase Detector, 58, 65, 69, 189

Phase distortion, 188, 207

Phase Inverter Noise Blanker, 115

Phase Modulation (PM), 188

Phase, in amplifiers, 32, 89, 116

Phase, in antenna, See Antenna

Phasing harnese, 327, 330, 341, 343-345

Physical feedback, in troubleshooting,
26, 4l

Pi Network, 63, 92, 106, 109, 159, 160

Piezoelectric effect, 42, 176

PLL (Phase Locked Loop), 53-86, 127, 149,
256, -260
alignment of, 80, 81
block diagrems, 55, 56, 60-62, 67, &9,

73, 76-80
elements of, 55-61
failure conditions, 81
out~-of-lock condition, 60, Bl1, Ba, 146,
237, 297

programming, 65
troubleshooting, B81-84, B6
Truth Chart, 66, 68

PLLO2A PLL IC, 64, &6, 67, 70, 74, 76

PL259 connector, installing, 318

PNP trensistor, See Treanaistor

INDEX

Polarization, 37, 308, 309, 321, 325,
329, 330, 332
"Poor Selectivity" symptom, 16, 104, 105,
233
"Poor Sensitivity" symptom, 16, 47, 48,
?1, 105, 107, 111, 112, 117, 268, 303,
340
Positive~ground electrical system, 16,
277
Powsr control, in AM/S58 transceiver,
241-247
Power doubling circuit, 156
Power meter, 5, 6, 26, Bl, 192, 269, 312
Power mike, 171
Power, RF calculation, &
Power ratio, in dB, 13, 321
Power reduction, 157, 158, 241-247
Power Supplies, 277-302
AC-DC base type, 284-288
adjustment of, 286
AM/558 multimode type, 290-298
branch circuits, 277, 280, 2%0, 292,
299, 300, 302
DC-to-DC type, 288
interference in mobile CB, 279, 356,
357
regulation, 281-284
requirements for CB servicing, 2, 3
troubleshooting, 16, 277, 279, 290,
298-302
tube type circuits, 286-288
Power transformer, 286, 300, 302
Pre-emphasis, 119, 120, 188-1%1
Presettable divider, 70, 71, 77, B4
Printed circuit board, checking, 11, 26,
41
Product Detector, 256, 258, 259
Programmable Divider, 58-62
Propagation, of radio waves, 307, 308
Push fit coax plug, B
Push-pull amplifier, 129, 133, 223,
257-25%9, 280
Push-to-talk (PTT) switch, Ses Microphone

Q

Q factor:
in antennes, 319, 320, 351
in crystals, 43, 45, 233
in LC circuits, 63, 75, 92, 94, 104,
121, lao, 147, 152, 153, 160, 161,
212, 234-236, 239, 319
Quad antenna, 320, 330-332
Quadrature coil, 120, 121, 139
Quarter-wave antenna, See Antenna
Quarter-wave transformer, 350

R

Radiation angle, See Antenna

Radiation psttern, See Antenna

Radiation resistance, See Antenna

Radio waves at 27 MHz, 305-309

Range, of CB, See Antenna

Reactance, 43, 154, 158-161, 170, 189,
234, 306, 310, 311, 315, 319, 320, 323,
325, 337, 340, 343, 346, 347

RC network, 18, 34, 58, 60, 89, 110, 120,
123, 128, 156, 177-179, 182, 190,
199-201, 212, 225, 268
Reactance modulator, 189, 223
Read-Only-Memory (ROM), 68, 74, 77-79
Receiver, 89-l44
alignment, 140-143, 269-272
audio amplifier, 128-133
detector, 106-113, 117-120, 256-259
dual-conversion, 18, 51, 53, 69, 77,
8%, 96, 101, 139, 210, 211, 219,
232, 233, 265

IF amplifier, 99-102, 256, 265

image rejection, 18, 89, 100, 101, 233

mixer, 96-99, 257-259

oscillator, 49, 51, 53, 55

RF amplifier stage, 91-96

selectivity, 17, 18, 49, 51, 100,
103-105, 200, 231-233, 265

senaitivity, 16-18, 140, 141, 336

single-conversion, 18, 49, 89, 100,
109, 119, 121, 210, 219, 232, 233,
265

specifications, l4-18

squelch circuits, 123-126

5§58, 209, 211, 256-268

troubleshooting, 29, 99, 106, 111, 112,
117, 123, 126, 128, 129, 132,133,
138, 263, 268

Reference Oscillator (Reference Divider),
58-61, B2

Reflector, antenna, 329, 330, 332

Regulation, See Voltage Regulation

Relay T/R switching, 128, 132, 162, 262,
281, 282, 290, 292, 299

Resonance, 42-45, 48, 57, 103, 123, 161,
189, 152, 211, 233-235, 306, 311, 315,
320, 346, 349

Reverse bias, 36, 37, 56, 57, 93, 106,
los, 109, 149, 151, 162, 173, 189, 190,
239, 260, 286, 290

Reverse-polarity diode, 279, 284, 298

RF Ammeter, 6, 168, 175, 309

RF amplifier:
receiver, 91-95, 281
transmitter, 149-157, 238-247
vacuum tube, 153, 168

RF compression, 248

RF feedback, 131, 177, 303, 313, 316

RF filtering, 155, 177, 180, l9a, 197,
198, 226, 235, 237, 239, 248, 250, 258,
267, 286, 347, 354-357

RF GAIN control, 19, 92-94

RF Interference (RF1), las, 278, 355, 356

"RF Meter Reading Incorrect” symptom,
192, 205, 269, 312

RF meter, 5, 6, 26, 81, 192, 269, 312

RF noise suppression, 288, 357

RF overload, See Front-end Overload

RF Probe, 3, &4, 29, 47, B2, 229, 357

RF sampling methods, B1, 1B4-187

RF Voltmeter, 3, 4, 82, 192, 204

Ripple, 105, 231, 281, 284, 286, 298

Roger Beep Oscillator circuit, 199, 200

ROM programming, 68, 74, 77-79

R-S Flip-Flop, 58, 64

)

SAMS Fotofects, 2, 81, 266, 279, 288, 290
drawing errors, 85, 198, 219, 225, 240,
259, 287, 294
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Scanning circuit, 71, 126, 136

Selectivity, See Receiver

Selective calling (Sel-Call):
decoder, 127
encoder, 202

Self-oscillation, 43, 4B, &3, 74, 95,
102, 1lo4, 105, 111, 131, 146, 152,
154-157, 181, 241, 278, 299, 301

Sensitivity, See Receiver

Series feed, in mixers, 98, 258

Series-gate Noise Blanker circuit, 108,
115

Series-gate squelch circuit, 126

Series-mode crystal, 43, 45, 48, 104,
211, 212, 233

Series-pass voltege regulator, 32, 115,
136, 241, 245, 246, 281, 283, 2%, 301

Series-pass trensistor, 136, 241, 281,
294, 301, 302

Shape factor, 231, 232

Shunt caepacitor, 50, 106, 250

Shunt (Parallel) Feed:
in antennas, 340, 346, 347, 351
in mixers, 98, 99, 259

Shunt type AMC circuit, 182, 183

Shunt type ANL circuit, 108, 109

Shunt type Noise Blanker circuit, 114

Sidebands, 89, 166, 171, 206, 207, 256

Sideband suppression factor,
See Carrier Suppression

Sidetone Oscillstor, 200, 201

Signal Generator, 4, 5, 8, 9, 12, 26, 29,
47, 82, 99, 105, 117, 139, 235, 268

Signal injection, 28, 35, 105, 129

Signal-to-Noise (S/N) ratio, 17, 89, 91,
94, 117, 120, 124, 140, 200, 207

Signal rejection, in antenna, 321, 329

Signal tracing, 3, 5, 28, 105, 123, 12s,
128, 129, 133, 178, 192, 229

Silicon diode, See Diode

Single-balanced mixer, 96

Single-conversion receiver, See Receiver

Single-ended audio amplifier, 129

Skip (sky-wave) propagation, 188,
307-309, 325, 330

Skirt selectivity, 18, 105, 136, 140,
231, 234

Slide mount, 299, 318

Slope detection, 123 .

"S-Meter Reading Incorrect™ symptom, 111,
112, 141, 272

S-Meter, 9, 26, 106, 111-113, 126, 128,
139, 141, 184, 192, 266, 268, 272

Speaker, 26, 29, 41, 89, 105, 119,
123-126, 128, 129, 131-133, 139, 141,
281

Specificetions, defined, 13-18, 109,
140-142

Spectrum Analyzer, 17, 48, l6l, 251-253

Speech amplifier, 178-182, 223

Speech clipping, 168, 1%0

Speech processing, 168-170, 178, 182,
189-191, 208, 248

Spike suppression, 173, 279, 281, 357

Splatter, 131, 167, 235, 238, 241, 248,
252

"Spurious FM or AM" symptom, 58, 6%, 189,
190, 247

Spurious signals, 17, 55, 103

"Squeal" symptom, 105, 177, 299, 303, 313

Squelch, 123-126, 139, 259, 266, 267

Squelch sensitivity, 18, 111, 123, 14l

Squelch range adjustment, 141, 272

Squelch troubleshooting, 126, 128

S/RF Meter, 7, 36, 41, 112, 113, 155,
168, 184, 192, 204, 303, 312, 313
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SSB (Single Sideband), 16, 206-276
AGC circuits, 250, 265-268
Balanced Modulator, 200, 208, 223-229,
251, 252
characteristics, 206-208
detector, 256-260
duty cycle, 241, 242
failure symptoms, 206, 229, 234, 237,
247, 251, 253-255, 263-265, 268
filter, 209, 210, 229, 231-235, 265
lineer emplifier, 149, 150, 154, 157,
159, 172, 177, 209, 235, 238, 248,
251-254, 316, 340, 352
power comparison with AM, 208
power supply, 242-247, 290-298
reception, 209, 211, 256-268
selection methods, 229
testing, 251-255
transmission, 208-256
waveforms, 253-255
Stability, in oscillator, 14, 43, 44, 50,
51, 55, 56, 191, 207, 211, 214, 226,
262, 263, 265, 280
Staebility, in power amp, 131, 152, 153,
155, 156, 162, 175, 239
Standing waves, 310, 312, 314
Stetic, 82, 95, 161, 163, 187, 340
"Stuck On RX (or TX)" symptom, 298, 299
Superheterodyne, B89
Surge protection, 281, 292
Switching:
electronic T/R, 923, 162, 280, 281, 297,
299
in power supply, 290-297
relay T/R, 281, 282, 299
transistor, 31, 32, 123
SWR (Standing Weve Ratio), 5, 7, 19, 158,
177, 196, 312-317, 319, 33s, 337,
343, 345
defined, 196, 312
determining loss, 313
effect on Final, 312, 313, 316
effect on SWR meter, 314-317
SWR Meter, 5, 19, 26, 41, 195-197, 205,
312-317, 347
SWR matching, 7, 321, 334-352
Synthesizer:
Crystal, 51-54, 87, B8, 216-218,
220-222, 256, 281
offsets, 209-223, 256, 260
PLL, 53-86, 146, 256
troubleshooting, 3, 47, 48, 53, Bl-B5

i

"T" network, 160, 150, 199, 204

Temperature compensation, 42, 44, 56,
137, 211, 212, 214, 260, 262, 264

Test Equipment, 2-13

Test equipment set-up:
oscilloscope for moduletion, 1B4-187
receiver, 139
PLL synthesizer, 80
transmitter, 204

Thermal problem, 28

Thermistor, 131

Time constaent, 58, 106, 110, 115, 117,
120, 123, 170, 179, 182, 190, 194, 195,
200, 248-250, 266, 268, 286

Tone Control, 138

Total Harmonic Distortion (THD), 18, 131

Transformer:
audio, 129, 131, 302
checking, 41, 133
coupling, 129, 173, 179, 196, 229, 235
impedance, 30, 349-351
moduletion, 133, 243, 280, 302
power, 284, 286, 300, 302
where to find, 302
Transient, 128, 131, 286, 292
Transistor tester, 8
Transistor:
amplifier classes, 32, 33, 89, 91, 95
biesing, See Amplifier
checking, 35-39
failure conditions, 36, 41
identification, 38-40
in voltege regulation, 136, 245-247,
281, 283
NPN type, B8, 31, 32, 38, 89, 183, 247,
297
PNP type, 8, 31, 32, 38, 39, 89, 115,
183, 294, 297, 298
series-pass, 136, 241, 281, 294, 301,
302
substitution, 157
switching, 31, 32, 123, 178, l84, 229,
246
T/R LED circuit, 198
T/R shift pin, 69
Transmission line trensformer, 350
Transmitter, 146-205
accessory circuits, 192-204
alignment, 204, 205, 269
Buffer stage, 149, 150
failure symptoms, l46, 303
interference, 167, 235, 238, 241, 248,
252, 278, 347, 348, 353-355
modulation, 163-184
oscillator, 49, 51, 53, 55
power amplifier, See Amplifier
power regulation circuits, 172-175,
241-247
RF feedback, 131, 177, 303, 313, 316
558, 208-256
waveforms, 164, 167, 169, 188, 253-255
Trepezoidal modulation measurement,
See Modulation
Truth Chert, 66, 68, 135, 297
Tube:
biesing, 62, 153, 154, 239, 243
failure symptoms, 30, 4l
in audioc emplifier, 129, 133, 179, 184
in RF emplifier, 153, 168
modulator, 174, 175
oscillator, 45, 47
power supplies, 286-290
Tuning:
antenna, 306, 334-352
PLL synthesizer, 80, Bl
receiver, 139-142, 269
transmitter, 204, 205, 269
TVI (Television Interference), 17, 146,
158, 187, 198, 278, 347, 348, 353-355
TV receiver overload, 354
Two-tone test, 5, 6, 208, 252, 253, 255,
268

u

Uk ce, &6, 68, 78, 79, 117, 123, 124,
131, 157, 176, 187, 190, 191, 203
Unbalancing BM for AM/FM, 226-229
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Undermodulation, 165, 167, 168, 247
Unwanted sideband suppression, 16, 235
uPDB58 PLL IC, 62, 64, 6B, 290, 291

uPD2Bl4/uPD2816 PLL IC, 62, 6B, 77 z
uPD2824 PLL IC, 62, 68
UP/DOWN channel control, 71, 127 Z-axis, in ‘'scope measurement, 81
Upper Sideband (USB), 166, 206-208 Zener diode:
clamp, 292

in ALC circuit, 248, 249

regulator, 51, 280, 281, 285, 2952, 294,
301, 302

testing, 38

v

Varactor, 56, 136-138, 189, 260, 263-265,
3ol

varistor, 240, 2al, 297

VCO (Voltage-Controlled Oscillator), 3,
55-58, 61, 75-79, B2, B85, 99, 1l46-148,
172, l1ee-191, 219, 237, 269, 28l

velocity Fector, 314, 315, 328, 336, 337,
343

vVertical angle of radiation, See Antenna

Vertical Polarization, See Antenna

VFO (varieble Frequency Oscillator), 20,
50

Vibrator, 288

Voltege Comparator, 199, 200

Voltage Detector, 107

Voltege Doubler, 106, 110, 1lla4, 192, 194,
267, 286, 300

Voltage regulation, 31, 129, 168, 189,
207, 240, 245, 280-284, 301

Voltmeter, 268, 269, 278, 299, 312, 313

Volume compression, 182

"volume Control Erratic™ symptom, 27

VOM (Volt-Ohm-Milliammeter), 3, 298

VTVM (Vacuum Tube Voltmeter), 3

wWalkie-Talkie, 14, 42, 49, 157
wattmeter, 5-8, 19, 155, 158, 204, 205,
208, 225, 251, 252, 268, 269, 312
wWwavaform:
in AM detector, 107
in CW filter, 201
in Phase Detector, 59
in S5B testing, 253-255
in trensmitter stages, 163-165, 187
Wave propsgation, 307, 308
Wavelength, 306-309, 315, 322, 326, 330
"Weak Modulstion® symptom, 154, 167, 168,
175, 1719
"Weak Receive" symptom, 16, 48, 81, 91,
105, 107, 111, 112, 117, 123, 268, 303
"Weak Receive Audia” symptom, 106, 126,
128, 131
“Weak Transmit" symptom, 16, 47, a8, 61,
las, 163, 206, 247, 303
where to find parts, 19-25, 103, 177,
299, 302, 315, 336, 345

Y

Yagi beam antenna, 320, 329, 330, 343
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