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Printer, continued 
inkjet, 61 
laser, 61 

Process control, 88 
Programmable logic controller, see 

PLC system 
Proportional, 

band, 105 
control, 104, 290 
disturbance rejection, 294 
offset, 107, 293 
with D, 109,291,295 
with I, 111,291,295 
with I and D, 112, 291, 295 

Protection, 44 
Pulse width modulation, 144 
Pyroelectric sensor, 23 
Pyrometers, 

disappearing filament, 37 
optical, 36 
total radiation, 36, 37 

Radiator, car, control system, 103 
Ramp input, 219 
Range, 7, 105 
Recorder, 60 
Reed switch, 23 
Regulator, 89 
Relay, 103 
Reliability, 10 
Repeatability, 7 
Reproducibility, 7 
Resistance, 

temperature detector, 34,41 
to voltage converter, 39 

Resolution, ADC, 47 
Response time, 9 
Reverse action, 101 
Rise time, 9, 229, 234 
Robot, 

control system, 149 
gripper, 95 

Rotameter, 28 
Rotation speed control, 89 
RS-232, 55, 76 
RS-422, 76 
RS-485, 55 

Safety systems, 14 
Sensitivity, 8, 213 

Sensor, 
defined, 3 
displacement, 17 
fluid flow, 27 
fluid pressure, 25 
liquid level, 31, 38 
selection, 38 
speed, 24 
temperature, 33, 38 

Serial communication, 55, 76 
Settling time, 9, 237 
Signal conditioner, 39 
Signal lamp system, 170 
Signal processor, 

defined, 3 
forms of, 39 

Signal transmission, 54 
Simulink, 246 
Smart systems, 57 
Span, 7, 105 
Speed sensors, 24 
s-plane, 242 
Stability, 

and frequency response, 273 
and Nyqttist diagram, 284 
and transfer function, 240 
definition, 272 
instrumentation system, 9 
measures, 273 

Standard, 
deviation, 305 
error, 306 

Standards, 
national, 12 
primary, 12 
supplementary, 12 
traceable, l3 

Static, 
characteristics, 9 
response, 179 

Strain gauge, 
bridge, 40,42 
described, 18 
gauge factor, 18 
load cell, 32 
pressure gauge, 25 
temperature compensation, 

42 
Steady-state error, 107 
Step input, 179,219,320 

J 



Stilling well, 149 
Subsidence ratio, 236 
Superposition principle, 212 
Switch, 

limit, 23 
mechanical, 23 
reed, 23, 72 

System, 
block diagram, 1 
defined, 1 
identification, 197, 271 
instrumentation, 2 
measurement, 4 
model, 179 
response, 219 

Tachogenerator, 24, 205 
Temperature, 

compensation, 42 
control, 105 
measurement, 68 
sensors, 33, 38 

Thermistors, 34, 68 
Thennocouple, 9, 35, 74 

compensation, 36, 42 
with ADC, 48 

Thennodiode, 36 
Thennotransistor, 36 
Thickness control, 93 
Time constant, 193,226 
Transducer, 4 
Transfer function, 

block manipulation, 208 
feedback systems, 207 
multiple inputs, 212 
series systems, 206 
system, 200 

True value, 305 
Truth table, 158 
Tuning, 

process reaction, 115 
ultimate cycle, 117 
quarter-amplitude, 119 

Index 339 

Ziegler and Nichols, 115 
Turbine flowmeter, 29 
Two-step control, 102 

Ultrasonic, 
flowmeter, 29 
level gauge, 33 

Valve, 
directional control, 93, 127, 

129, 149 
double seated, 135 
finite position, 127 
flow control, 94, 127, 135, 

141 
infinite position, 127 
plug, 136 
positioner, 140 
rangeability, 138 
shuttle, 133 
single seated, 135 
sizing, 139 
spool, 133 
turndown, 138 

Venturi tube, '27 
Voltage-to-current converter, 51 
Voltmeter, digital, 59 
Vortex flowmeter, 29 

Wheatstone bridge, 
case study, 70 
four-wire, 41 
system, 3, 
tlleory 40 
three-wire, 41 

Word, 46 

XOR, 159, 164 

Zener diode, 44 
Zero drift, 9 
Ziegler and Nichols, 115, 297 

l 


