

















Accelerometer, 185
A-c meters, 13-22:
calibration, 16-18
classification, 22
construction, 13-16
principle of, 13
rectifier type, 60
shunt for, 34
A-f measurements, adding rectifier for, 60
Alignment, 166
Ammeter, 23, 40, 126 (see also Current)
clamp-on type, 71
range, 34
Amplifiers, 152
Analog instrument, 185
Audiometer, 185
Avutomatic-ranging feature, 202
AVC circuits, 156
Averages vs. effective values, 186

Bridge circuits, 128, 130, 185
Burnout-proof meter feature, 204

Capacitor tests:
capacitance, 132
insulation resistance, 131, 139
leakage current, 130
Cathode follower, 185, 188
Center-zero meters:
galvanometer, 6, 9, 128
VTVM, 110
Chopper-type measurements, 193
Coil (see Induction)
Complex-wave indication, 113
Concentric-vane movement, 17
Copper-oxide rectifier (see Rectifier)
Current:
basis of meter movement, 23
effect of meter on, 38, 41
range of meter, 34
scale extension (see Shunts)

Db (see Decibel)

D-¢ meters, 1-12
classification, 11
calibration, 3
D’Arsonval, 2

INDEX

Decibel {db) meter:
applications, 65
extending range, 90
Digital indicating meter, 194
Diode checking, 171
Diode circuits, 98-100
1p-Ep characteristics, 99
Diode probes, 105
Diodes, for r-f measurement, 78
Dynamometer (see Electro-dynamometer)

Electro-dynamometer:
construction, 20
multipliers, 34
principle, 19
wattmeter, 54

Electrometer, 191

Electronic-control:
measurements, 183
instruments, 185

Feedback, negative, 189
Frequency, meter classification by, 21-22

Salvanometer:
moving coil, 6, 9
higher sensitivity, 9
electronic, 194

Grid-dip meter, 182

Harmonics, effect of, 114
Horizontal sweep circuits, 163
Hot-wire meter:

construction, 18

r-f measurement, 19, 74,78
Hygrometer, 185

Impedance:
meter classification by, 21-22
low in transistor circuits, 188
high in electrometer-type voltmeter, 191
high in a-c instruments, 184
high in d-c instruments, 191
of meter, 36, 64,79

Inductor zomponents:
d-¢ resistance measurement, 142
measurement of, 133

Industrial electronics field, 183
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Loading effect of meter, 38
Logarithmic indication, 70, 181
Long-arc meter scale, 6

Measurement:
a-c, 37, 51,74,78
a-f, 60, 65, 67
avc circuits, 156
batteries, 124, 126
bridge, 128, 130
capacitors, 130, 132, 133
coil resistance, 142
current, 40, 126
diode, 171
effect of current meter, 41
effect of electrolytic capacitor, 145
effect of voltage meter, 38, 108

effect of waveform, 67, 114, 145, 164

electronic control, 183, 185
fixed resistors, 139
frequency, 109, 170, 181
frequency correction, 109
high-resistance, 48
high-sensitivity a-c, 183-184
high-sensitivity d-c, 191
impedance, 129-130
in polyphase circuits, 56, 67
indyctors, 133, 142
insulation resistance, 131, 139, 156
leakage current, 130
modulationpercentage, 181
null, 197
on amplifiers, 152, 155, 167
oscillators, 157
operating voltages, 146, 152
peak-to-peak, 114
point-to-point, 136, 144
power, 50--54, 60
power output, 169, 180
power supply, 134, 160, 163
radio rrequency, 74,78, 122
receiver, 136, 138, 151, 155, 156
resistance, 131, 133, 138, 142
resonance tests, 33
resonance tests, 133
stage gain, 168
wransistor, 172
turns-ratio, 128
tv receivers, 163
vacuum-tube resistance, 144
. video-frequency, 73, 112
Megger, 48
Meters:
a-c, 13, 15-19
construction, 2-12, 15-20
D’Arsonval, 1-3, 6
digital indicating, 184
electro-dynamometer, 19
electronic, 91, 110, 187
hot-wire, 18
logarithmic indicating, 70, 187
moving-coil, 1-3, 6

INDEX

Meters (contd.):

meving-iron, 15-17

moving-magnet, 11

rectifier, 60

resistance, 4, 24, 35, 42

shunts, 27, 34

thermocouple, 20, 74

iransistorized, 187

voltage drop, 24
Meter classification tables:

a-c, d-c, and universal types, 11

by frequency and impedance, 22
Meter movement:

a-c, 15,17-20

dc,2,3,6,9

polarity of, 5

taut-band, 9

voltage range of, 28
Meter range, determining unknown, 34
Meter scale (see Scale)
Microvoltmeter, d-c, 194

Modulated d-c instruments, 193
Modulation, measurement of, 181
Multimeters (multirange):

a-c, 6,13,27,28,79, 82

d-c, 27, 28,79

description, 79, 84
Multipliers, 28:

a-c meters, 34

accuracy, 32

calculating, 30, 32

current, 28, 32

power rating of, 33

rectifier meters, 63

shunt (see Multipliers, current)

thermocouple, 77

voltage, 28
Multistage amplifier instruments, 184

Null measurement, 197

Ohmmeter:
description, 43
in YOM, 85
in VIVM, 97
multirange, 84
receiver tests with, 136
types, 44, 46, 47, 48
Ohms-per-volt:
determination of, 37
meaning of, 36, 64, 79
Operating voltage measurement:
a-c and d-c present, 147, 164
amplifiers, 152, 167
ave, 154
converters, 159
dynamotors, 163
grid, 153
high-voltage, 181
kinds of, 146
oscillators, 157, 177
polarity of, 152

INDEX

Operating Voltage Measurement (contd.):
power supplies, 134, 160, 163
tv receivers, 162
Output meter:
applications, 67, 169
description, 67

Panel meters:
external fields, 115
fusing, 117
parallax, 115
potential te ground, 116
Peak-to-peak measurement, 114
Phase:
two-phase circvits, 56
three-phase circuits, 57
pH meter, 185
Photometer, 185
Phototubes, 184
Pocket-size meter feature, 205
Point-to-point measurement, 136, 144
Polarity of meters, 5,77
Polyphase circuits, 56
Potentiometer:
voltage-divider device, 196
potential-nulling device, 196, 197
Power output, 169, 180
Probes:
a-f, 105
crystal, 103, 106
d-c, 103-104
diode-rectifier, 105
frequency correction, 107, 109
high-voltage, 165
input resistance correction, 109
multiplier type, 104
p-p, 107
rf, 105,107, 122
voltage-divider, 165
Pulse:
counting, 185
indications, 113

Receiver measurements, 136, 138, 151, 155, 156
Rectifier:
adding to d-c meter, 60
circvits for meter, 60-61
copper-oxide, 60
diode, 98
frequency characteristics, 64
meter, 60
meter sensitivity, 64
multipliers for, 63
scale linearization, 63
waveform factor, 67
Reference list for specialized measurements,
200-201
Resistance:
Automatically changing, 141
insulation, 131, 139, 156, 191
loading effect of meter on, 38, 41
Measurements, 43, 131, 137, 142, 191
of meter coils, 4, 24, 35, 42

Resistance (contd.):
of voltmeter, 31
pont-ito-point, 137, 144
tube sockets, 136, 138
Resistor tests, 136, 139, 141
Resonance measurements, 133
R-f measurement, 74,78

Scale:
calibration:
of moving coil meter, 4
of moving-iron meter, 18
center-zero, 6, 94
decibel (db), 89
determining unknown, 34
expanded, 21,76
extending ranges, 90
logarithmic, 70
long-arc (250°), 6
multiple:
current, 27, 82, 86, 88, 94
resistance, 84
voltage, 82
nonlinear, 18
square-law, 18
suppressed-zero, 21, 202
Sensitivity:
high in a-c meters, 184
high in d-c meters, 191
ohms-per-volt, 36, 64, 79, 184, 191
Shunts:
a-c meter, 34
accuracy, 32
arrangement of, 25
caleulating, 27, 28
d-¢c meters, 25
fabricating, 27
linearizing, 63
power rating of, 33
principles of, 25
scale calibration, 27
thermocouple, 77
universal, 27, 81
Signal voltage measurement, 167 -168
Square-law calibration, 18
Stage gain, 168
Straingavge, 185
Suppressed-zero scale, 20, 202

Tachometer, 185
Thermocouple:
calibration, 76
d-c measurement, 77
frequency response, 75
multipliers, 77
principles, 20
r-f measurement, 74
shunts for, 7677
transducer, 184-185
vacuum, 76
Three-phase circuits, 57
Transducers (table), 185
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Transformer: Voltage:
current, 68, 83 conversion of values, 150
potential, 68 drop across meter coil, 24
turns-ratio, 128 loading effect of meter on, 38
Transistor: measurement of, 37
check results (table), 175 opera.ﬁng, 146, 15_2
checking by ohmmeter, 172-175 polarity of operating, 152
“hushed,”’ 191 range of meter, 29
voltmeter, 187 transformer, 68
Transmitters: V°|"“°t9"f
meters in, 177-178 applications of, 37
measurements, 177, 178, 180, 181 effect of waveform on, 147
nevtralizing with meters, 178 ?le"'°m?'9'r 191
r-f wattmeter, 180 input resistance, 31, 38, 91
Tube bases, 136, 137, 138 multirange, 82

suitability of types, 11, 22, 149, 151

vacuum tube (see VTYM)
Voltochmmeter, 91
Volt-chm-milliammeter (VOM)

description, 85-88, 117

input resistance, 119

meter movement, 117

ohmmeterzero, 119

range switch, 117

Tuning adjustment, 166

Turns-ratio measurement, 128
Two-phase circuits, 56

Tv receiver measurements, 162-163

Universal (a-c, d-c) meters, 81, 27

Vacuum-tube voltmeter (VIVM): .

basic types, 91, 92, 95, 98, 101, 102 VTVM (see vacuum-tube voltmeter)
bridge circuit, 95 YU meter, 85, 67

halfwave, 95

input resistance, 91 Wattmeter:

ohmmeter, 97, 120 a-c, 51

operation of, 120 compensated, 55

peak reading, 100, 101 connection, 53, 54

probes for, 103, 122 d-c, 42

rectifier-amplifier, 102

r-f measurements, 122 polyphase, 59

square-law, 101, 102 servicing device, 55

triode type, 99 substitute, 53

zero adjust, 120 Wavefarm effects, 67, 114, 145, 164, 187
Video-frequency measurements, 73, 112 Wheatstone bridge, 128

electro-dynamometar, 54





