Index

Symbols and Numerics

60 cycle electrical service, 22, 25

802.11 Institute of Electrical & Electronics
Engineers (IEEE) standards, 192, 199

Q (omega) ohm symbol, 321

o/ ] o

absorbed glass mat (AGM) battery, 243
AC (alternating current), 21-22, 322-324
ADA (American Disabilities Act), 50
ADSL (Asymmetric Digital Subscriber
Line), 191
ADT Web site, 292
Advanced Research Projects Agency
Network (ARPANET), 186
AFI (Arc Fault Interrupter), 60
air compressor, wiring, 266
A&L Fabricating, 270
alarm system
actuator magnet, 223
antenna, 234
backup power, 222, 223
button switch, 224
carbon monoxide detector, 227-228
cell phone backup, 231
closed-circuit, 223
control panel, central, 222, 236
Dual Technology (DT), 224, 225
flood alarm, 229
freezing alarm, 229-230
ground-pressure switch, 236
heat detection, 224, 225, 226-227
high water alarm, 229
medical event alarm, 230
motion detector, 224
multiple zone, 223
open-circuit, 223
operations center keypad, 222

overheating alarm, 229-230
panel, 222
phone dialer, 222, 233-234
radon (Rn) detector, 228-229
sensor, 223-225, 230-231, 236
shock-detection switch, 237
sign warning of, displaying, 222, 236
single zone, 223
smoke detector, 225-226
trip wire, 236
wastewater pump, 277
wireless, 230-231
wiring, 224-225, 233-234
X10-based, 236
alternating current (AC), 21-22, 322-324
aluminum wire, 34, 325, 329
American Disabilities Act (ADA), 50
American Power Conversion, 214
American Solar Energy Society, 293
American wire gauge (AWG), 24, 37, 53-54
ammeter, 320
ampere (amp), 24, 243, 250, 320
appliance
electrical receptacle, appliance garage,
46-47, 48
outdoor, 256
planning, 13
Arc Fault Interrupter (AFI), 60
ARPANET (Advanced Research Projects
Agency Network), 186
Asymmetric Digital Subscriber Line
(ADSL), 191
AWG (American wire gauge), 24, 37, 53-54
Axis Communications Web site, 293

ol e

backboard, 39

backup power
alarm system, 222, 223
back feeding, 246
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backup power (continued) hydrogen produced by, 251
battery bank, 242, 244-245, 249-251 hydrometer, testing using, 250
circuit-specific, 247 lead-acid, 242, 243, 250, 251
cost, 240 maintenance, 249-251
critical system, identifying, 239-241 refractometer, testing using, 250
distribution panel, standby, 247 sediment chamber, 250
generator, 39, 214, 246-247, 249-250 smoke detector backup, 225, 226
home automation system, 214 solar panel, charging using, 251
hydroelectric, 244 specific gravity, 250
interfacing with electrical utility, 244, 246 storage temperature, 226, 251
interfacing with house electrical system, sulfated, 250
39, 246-248 topping off, 250
interlock, 246-247 uninterruptible power supply (UPS), 242
inverter, 242-243, 249 wet cell, 243
medical equipment, 230 bedroom
need, quantifying, 240-241 carbon monoxide detector, 228
planning, 239-241 receptacle, electrical, 61-62
smoke detector backup battery, 225, 226 smoke detector, 225
solar power, 244, 249, 251 wiring, 60, 61-62, 226
startup load considerations, 240 Belden Web site, 291-292
steam power, 245 Best Buy, 315
switch, 246-248 bleeding, power conductor, 45
uninterruptible power supply (UPS), blueprint, electrical, 61, 62-63
193, 214, 241-242 BOCA (Building Officials and Code
water pump, 240 Administrators), 301-302
whole-house system, 247, 248 BPL (Broadband Over Power Line), 192
wind power, 244, 249 breaker, circuit
wiring, 246-248 air compressor, 266
basement Arc Fault Interrupter (AFD), 60
carbon monoxide detector, 228 defined, 24
receptacle, electrical, 46 distribution panel main breaker, 29
smoke detector, 225 home automation interface, 214
wiring, 57 lighting circuit, 168
bathroom lightning, tripping caused by, 300
distribution panel, locating in, 31 National Electrical Code (NEC)
receptacle, electrical, 29, 46, 47 requirement, 50, 265, 327-328, 329
wiring, 60 overheating, tripping caused by, 266
battery sauna, 270
absorbed glass mat (AGM), 243 service disconnect, 25
alarm system backup, 222, 223 troubleshooting tripped, 311
ampere-hour capacity, 243, 250 welder, 265-266
bank, 242, 244-245, 249-251 breaker panel. See distribution panel
deep-cycle, 242 Broadband Over Power Line (BPL), 192
discharged fully, 243 Brown and Sharpe (B&S) Wire Gauge, 24
electrolyte, 250, 251 Bryant quad receptacle, 71-72
explosion hazard, 251 Building Officials and Code Administrators

gelled cell, 243 (BOCA), 301-302
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cable TV. See TV, cable
cabling. See also wiring; specific type
circuit integrity (CI), 226
communication plenum (CMP-rated),
299, 332
Data Over Cable Service Interface
Specification (DOCSIS), 191
defined, 24
electrical service, 34
Ethernet, 332-333
fiber optic, 138-139, 333
home automation system, 212
home network, 200
Internet broadband, 191
Internet cable modem, 189, 191, 193
mono-mode, 138
music system, 154
National Electrical Code (NEC)
requirement, 13
polyvinyl chloride (PVC), 36
public address system underground
cabling, 128
service entrance, 34, 36, 37
Sweetbriar assembly, 34
tensile, 34
TV, cable, 134-135
Underground Residential Distribution
(URD), 34, 261
uni-mode, 138
video system, 181, 232-233
wiring, distance from, 13-14
camera, digital, 231
camera, video
auto iris, 178
bullet camera, 176
cabling, 181, 232-233
ceiling, attaching to, 180
color versus black and white, 176
cost, 206
dome, protective, 177
dummy, 177, 180
height, 180
hiding, 180
housing, tamper-resistant, 176

infrared activator, 231
microphone, 177
motion sensor-equipped, 177
mounting bracket, 180
networking, 232-233
positioning, 179-180
power supply, 178, 180-181
resolution, 176
rotation control, remote, 178
size, 176
sound-equipped, 177
sun shielding, 176
temperature range, 176
weather protection, 176, 180
Web-based, 179, 188, 232-233
wireless, 179, 181
wiring, 181
zooming, 178
capacitance, 121
carbon monoxide (CO) detector,
60, 227-228
Cat 5 cable
home network, 200
length limit, 332
music system, 154
public address system, 120, 122, 124, 127
video system, 181
Cat 6 cable
communication plenum-rated
(CMP-rated), 299
home automation system, 200
home network, 200
length limit, 332
music system, 154
phone system, 108-109, 112
public address system, 120, 122, 124
video system, 181, 232-233
CCTV (closed-circuit TV), 178, 231-232
CD with this book, 335-338
Celsius/Fahrenheit temperature
conversion, 331-332
CI (circuit integrity), 226
circuit. See also breaker, circuit; wiring
alarm system, closed/open-circuit, 223
backup power, circuit-specific, 247
continuous load, 270

Index 34 ’
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circuit (continued)
daisy-chain, 73, 74
density, 28, 29, 169
directional, 74
diversity, load, 329
home automation system dedicated
circuit, 214
home network distribution panel, 198
home run, 39, 56, 62, 65, 199
hot tub feeder, 273-274
National Electrical Code (NEC) circuit
number requirement, 28, 29
number of circuits, 28, 29, 302-303
outdoor circuit loading, 256
phase, 320, 322, 323, 326
power in, measuring, 322-324
Circuit City, 315
circuit integrity (CI), 226
circuit panel. See distribution panel
circular mil area (CMA), 24, 324
closed-circuit TV (CCTV), 178, 231-232
closet
lighting, 66-67, 83
receptacle, electrical, 44
wiring, 66-67
CO (carbon monoxide) detector,
60, 227-228
code. See National Electrical Code (NEC)
communication plenum (CMP-rated) cable,
299, 332
compensation, worker’s, 18
conductor. See also wiring
aluminum, 34, 325, 329
bleeding, power conductor, 45
bundling, 329-331
choosing appropriate, 327-332
copper, 102, 157, 275, 325-326, 329
derating grouped conductor capacity,
56-57, 329, 330
described, 24
energized, 25
open, 13
service, electrical, 31, 37
welder, sizing for, 264-266
contactor (sauna control relay), 271

contractor
choosing, 15-18, 235
liability, on-the-job injury, 15, 18
security considerations, 235
worker’s compensation, 18
copper wire, 102, 157, 275, 325-326, 329
CPS (cycles per second), 155
crawl space
receptacle, electrical, 46
wiring, 57
Creative Labs Sound Blaster card, 208
Crescent Electric Supply Company, 317
current
alternating, 21-22, 322-324
defined, 22
direct, 22
measuring, 320-321
Cyber Patrol software, 198
cycles per second (CPS), 155

o e

Data Over Cable Service Interface
Specification (DOCSIS), 191
DC (direct current), 22
decibel (dB), 135
demand factor, 27
Dense Wave Distribution Multiplexing
(DWDM), 138
DHCP (Dynamic Host Configuration
Protocol), 188, 194
diagramming
home network, 200
wiring, 61-64
Digital Home Magazine, 293
digital subscriber line (DSL), 188-189,
191, 193-194, 200-202, 233
Digital Theater System (DTS), 148
digital video recorder (DVR), 178, 232
dimmer switch, 83-84, 93, 168-169
dining room electrical receptacle, 60
direct current (DC), 22
distribution panel
backup power standby panel, 247
circuit breaker, main, 29, 31



connecting, 37-39
defined, 24
home network, 198
labeling, 29
location, 30-31, 35
National Electrical Code (NEC)
requirement, 29, 31
outbuilding, 261, 262, 263
remote, 30
service disconnect, 25, 29, 31, 35, 40
sizes available, 29
Square D, 30
sub-panel, 29
surge protection, 47, 48, 170
temporary, 32-33
DOCSIS (Data Over Cable Service Interface
Specification), 191
Dolby Digital surround sound, 144
Domain Name Service (DNS), 187
door
alarm system door sensor, 223, 224, 225
garage door opener, 93, 264
mortise, 237
public address system door opener,
124, 125
securing, 237
shock-detection switch, 237
strike plate, 237
swing, 61
drilling
joist, 56-57
power drill, 19, 51
truss, through pre-manufactured, 302
wiring hole, 51, 54-57
drip loop, 34
dryer
load calculation, 28
receptacle, 66, 72
wiring, 65-66
DSL (digital subscriber line), 188-189,
191, 193-194, 200-202, 233
DTS (Digital Theater System), 148
Dual Technology (DT) alarm system,
224, 225
DVD player, integrating with music system,
148

DVR (digital video recorder), 178, 232

DWDM (Dense Wave Distribution
Multiplexing), 138

Dynamic Host Configuration Protocol
(DHCP), 188, 194

oF o

802.11 Institute of Electrical & Electronics
Engineers (IEEE) standards, 192, 199
Electrical Nonmetallic Conduit (ENT), 121
electrical receptacle. See receptacle,
electrical
electrical service. See service, electrical
electrical wiring. See wiring
entry-porch switch, 83
Environmental Protection Agency (EPA)
radon resources, 229
equipment overview, 18-20
Ethernet
cabling, 332-333
conduit, 139
digital subscriber line (DSL) connection,
193
family room connection, 160
hub, 196
music system interface, 153
outdoor, 281
RJ-45 connector, 110, 139
RS connectors, 285
switch, 196
video system, 179, 181
eye protection, 51

ofFe

F connector, 110, 134-135
Fahrenheit/Celsius temperature
conversion, 331-332
family room
activities taking place in, 159-160
Ethernet connection, 160
Internet connection, 160
lighting, 160-169
planning system for, 160-161

Index 343
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family room (continued)
receptacle, electrical, 169-170
wiring, 160-161
feature list, 13
Federal Bureau of Investigation (FBI) crime
statistics Web site, 235
fiber optic
cable, 138-139, 333
Dense Wave Distribution Multiplexing
(DWDM), 138
Internet connection, 140, 142, 189, 191
jumper, 141
line attenuation, 191
magnetism, effect on, 191
multi-mode fiber, 138-139
optical network terminal (ONT), 141-142
phone system, 102, 138, 142
planning, 139
plastic optical fiber (POF), 139
provider, choosing, 140-141
single-mode fiber, 138
splicing, 141
TV, cable, 142
video, 142
firewall, 193, 194-195, 196, 198, 202
flashing, roof, 36
flood alarm, 229
Florida room
lighting, 256
wiring, 255-257
Foreign eXchange Office (FX0), 116
Foreign eXchange Subscriber (FXS), 116
four-way switch, 76, 81-82
Fractional T-1 line Internet connection, 190
freezing alarm, 229-230
fuse, 24

oG o

garage
appliance garage, 46-47, 48
door opener, 93, 264
receptacle, electrical, 46, 264
garden
lighting, 259-260
water/waterfall pump, 277

GE Supply, 317
generator, backup, 39, 214,
246-247, 249-250
GFI. See Ground Fault Interrupter
Gookin, Dan (PCs For Dummies), 336
Graybar Electric Company, 317
ground
defined, 24
diagramming, omitting from, 62
electrical service, grounding, 39-42
lightning protection, 300
National Electrical Code (NEC)
requirement, 41
phone system, 103, 105
public address system, 121, 128
receptacle, electrical, 47, 54, 61
rod, 41, 300-301
TV, cable, 121, 132, 133, 134, 136
wire, 24, 37, 41, 62, 74
Ground Fault Interrupter (GFI)
decorator style, 70
downstream outlet protected by, 74
hot tub circuit, 274
installing, 71-75
National Electrical Code (NEC)
requirement, 46-47
outdoor, 181, 256, 258, 264, 281
power needed to trip, 45
replacing ordinary outlet with, 61
safety provided by, 45
testing, 45, 74-75, 87
transformer outlet, 260
wiring, 47, 60, 74

o o

HAL (Home Automated Living) software

(on the CD)

add-ons, 206-207

cost, 206

Device Wizard screen, 215-216

disc jockey feature, 206

home surveillance recording feature, 207

house code, 217

installing, 336

launching, 215
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microphone, 209-212
networking, 215-218
remote control, 212
Setup Wizard, 336
support, 338
system requirement, 207-208, 335-336
unit address, 217
version overview, 206
voice control, 206, 208, 209-212, 213
Web site, 206, 338
hallway
carbon monoxide detector, 228
receptacle, electrical, 44
smoke detector, 225
Handbook of the NEC Codebook, 60
HBA (Home Builders Association), 235
Hertz, 22
hold-it positioning tool, 86
home automation system. See also HAL
(Home Automated Living) software
(on the CD)
backup power, 214
cabling, 212
circuit, dedicated, 214
computer requirement, 207-208
cost, 206
device setup, 215-218
house code, 217
interface, 214, 215-218
lighting, 216-218
microphone, 209-212
modification, leaving room for, 215
music system, 206-207, 208
networking, 215-218
remote control, 212
software overview, 206-207
sound card, 208, 210
speaker, 208, 211
surveillance recording system, 207
uninterruptible power supply (UPS),
214
unit address, 217
Universal Powerline Bus (UPB),
212-214
voice control, 206, 208, 209-212, 213
wireless, 212

wiring, 209-212
X10-based, 212-214, 216, 217
Home Builders Association (HBA), 235
Home Depot, 316
Home & Garden Television (HGTV)
Web site, 293
home network
cabling, 200
diagramming, 200
distribution panel, 198
firewall, 193, 194-195, 196, 198, 202
hacking into, 200
home automation system, networking,
215-218
hub, Ethernet, 196
Internet connection, 192-196, 200-202
outbuilding, extending to, 198
phone system Network Interface Device
(NID), 102, 103-104, 209
receptacle, electrical, 198
router, 194-195
switch, Ethernet, 196
video camera, 232-233
weather station, networking, 285
wireless, 199-200
wiring, 197-199
home run circuit, 39, 56, 62, 65, 199
home theater, 148, 170-173, 283-284
home weather station, 284-285
hot tub, wiring near, 273-274
H.323 International Telecommunication
Union standard, 117, 118
hub, Ethernet, 196
hydroelectric backup power, 244
hydrometer, 250

o]e

IC (insulation contact) lighting rating, 165

IEC (International Electrotechnical
Commission) Web site, 292

IEEE (Institute of Electrical & Electronics
Engineers) 802.11 wireless standards,
192, 199

IETF (Internet Engineering Task Force) Web
site, 113
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IMC (Intermediate Metal Conduit), 34
infrared
remote control, 90
repeater, 90
sensor, 85, 224, 225
video camera activator, 231
inspection
jurisdiction responsible, identifying, 26
notification of discrepancy, 27
number of inspections needed, 27
underground electrical service, 36
wiring, 56, 71, 74
Institute of Electrical & Electronics
Engineers (IEEE) 802.11 wireless
standards, 192, 199
insulation contact (IC) lighting rating, 165
Integrated Services Digital Network (ISDN),
117,190
Intermediate Metal Conduit (IMC), 34
International Electrotechnical Commission
(IEC) Web site, 292
International Residential Code (IRC),
301-302
International Telecommunication Union
(ITU), 117, 118, 150, 152
Internet
cable, broadband, 191
cable modem, 189, 191, 193
child access, controlling, 198
described, 186
dial-up connection, 190, 191
family room connection, 160
fiber optic connection, 140, 142, 189, 191
filtering access, 198
firewall, 193, 194-195, 196, 198, 202
Fractional T-1 line connection, 190
home network connection,
192-196, 200-202
phone call, routing over, 113
router configuration, 194-195
service provider, 188-189
T-1 line connection, 190
video, Web-based, 179
Voice over Internet Protocol (VoIP),
112-116
webcam, 179, 188, 232-233

wireless, 192
World Wide Web, 186
Internet Engineering Task Force (IETF)
Web site, 113
Internet Protocol (IP) addressing,
187, 188, 194
Internet Service Provider (ISP), 188-189
inverter, 242-243, 249
IRC (International Residential Code),
301-302
ISDN (Integrated Services Digital Network),
117, 190
ITU (International Telecommunication
Union), 117, 118, 150, 152

° ] °
joist, drilling, 56-57
junction, 25

jurisdiction granting permit,
determining, 26

oK o

Katolight backup generator, 246
kilovolt (KV), 22
kilowatt-hour (KWH), 322
kitchen
outdoor, 282
range, 28, 65-66
receptacle, electrical, 44, 46, 50
wiring, 60
knob and tube wiring, 13

o/ o

LAN (local-area network), 114, 194-196.
See also home network
laundry, wiring, 60
LB fitting, 36
lens, parabolic, 162, 163, 164
Leviton
Structured Media Panel, 112
Web site, 291
LFE (low frequency effect), 155
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liability, on-the-job injury, 15, 18
lighting
ambient light sensor, 91
baffle, 162
ballast, 163, 169
candle power, 162
ceiling, sloped, 165
circuit breaker, 168
clearance, 66, 67
closet, 66-67, 83
conduit, 165
dimming, 83-84, 93, 168-169, 218
extension cord, 168
eyeball trim, 165
family room, 160-169
filament, 25
Florida room, 256
fluorescent, 25, 67, 163-164, 165, 168-169
footcandle, 162
gang box, 168
garden, 259-260
geometry, 161
gimbal, 165
glare, TV/computer screen, 161, 163, 164
heat generated, 163, 165
home automation system, 216-218
incandescent, 163, 165, 168
insulation contact (IC) rating, 165, 166
lamp cord, 168
lifetime, bulb, 165
louvered, 163, 164
lumen, 162
luminary, 76
lux measurement, 162
measuring light level, 162-163
motion sensor-controlled, 91
natural, 161
outbuilding, 267
outdoor, 259-260
parabolic lens, 162, 163, 164
patio, 256, 258
photo sensor-activated, 84
planning, 160-161, 162
porch, 256
positioning light fixture, 161
recessed, 164-166

sauna, 271
security considerations, 236
side reflection, 164
strobe condition, 25
sunroom, 256
switch, 67, 83-84, 91, 169
task lighting, 162, 167-168
temporary, 165
testing, 165
touch-control, 168
track lighting, 166-167
wall light, low-mounted, 161
wiring, 63-64, 165, 168, 169, 260
X10-controlled, 93, 168
lightning protection, 300-301
line loss, 22
LL fitting, 36
load
appliance load, typical, 240
calculation, 27-29
continuous, 270
diversity, 329
outdoor circuit loading, 256
startup load, 240
wire, downstream load, 74
local-area network (LAN), 114, 194-196.
See also home network
low frequency effect (LFE), 155
low voltage (LV) ring, 120, 125-126,
133, 156
Lowe’s, 316
LR fitting, 36

ol o

mA (milliamp), 45
mast service, 33
MCU (multi-point control unit), 118
media room, 171
medical event alarm, 230
meter, electrical
Power Factor Meter (PFM), 324
socket, 25, 34, 36, 37
Watt-hour meter, 25
Micro Center, 316
microphone, 144, 146, 150, 177, 209-212
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Microsoft Windows ME Millennium Edition
For Dummies (Rathbone), 336
mil (wire diameter measurement), 24, 324
milliamp (mA), 45
mono-mode cable, 138
motion sensor
alarm system, 224
switch, 85, 90-91
video system, 177
MT-RIJ fiber workstation connector, 139
multimeter, 20
multi-point control unit (MCU), 118
music system
amplifier, 148, 154, 156
bass woofer, 147
cabling, 154
channel, speaker output,
147, 148, 149-150, 152
choosing appropriate equipment,
147-149, 153, 154, 155
computer-based, 153, 208
cost, 148, 150, 153
diaphragm, speaker, 157
disc jockey, 206
DVD player, integrating with, 148
Ethernet network interface, 153
frequency response, 147, 150, 155
gold connector, 157
home automation system, integrating
with, 206-207, 208
installing speaker, 155-157
integrated system, 148
International Telecommunication Union
(ITU) standard, 150
in-wall speaker, 154
junction box, 156
layout, speaker, 145-146, 149-151, 152
low frequency effect (LFE), 155
low voltage (LV) ring, 156
monophonic, 144, 145
outdoor, 257, 283-284
output jack, 149
patch cord, 149, 156
polarity, speaker, 157
power output, selecting appropriate,
148, 150, 154
preamp, 148

prepackaged system, 148

processor, 147, 148-149, 150, 156

public address system, incorporating in,
124

quadraphonic, 144

receiver, 147, 150, 156

remote control, 154

room size, adjusting for, 148, 151, 154

sound card, 208

sound insulation, 154

stereophonic, 121, 122, 144, 145

subwoofer, 150, 151, 155

sunroom, 257

surround sound, 144, 146-153

voice, controlling playback using, 206

wire gauge, speaker, 154-155

wiring, 123, 144-145, 154-155, 283

o\ o

nail plate, 55
NAS (Network Attached Storage), 232
NAT (network address translation), 194
National Electrical Code (NEC)
cable placement requirement, 13
circuit number requirement, 28, 29
commercial versus residential
requirement, 29
derating grouped conductor capacity
requirement, 56-57
distribution panel requirement, 29, 31
electrical service requirement, 33-34, 36
Ground Fault Interrupter (GFI)
requirement, 4647
ground requirement, 41
Handbook of the NEC Codebook, 60
interpreting correctly, importance of,
299-300
load calculation requirement, 27-29
receptacle requirement, 44, 46, 86
switch requirement, 80, 86
wiring requirement, 55, 56-57,
58-61, 74, 327-328
National Fire Protection Association
(NFPA), 2, 324-327
NEC. See National Electrical Code
NetMeeting, 117
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network address translation (NAT), 194
Network Attached Storage (NAS), 232
network, home. See home network
network interface card (NIC), 117, 193
Network Interface Device (NID),

102, 103-104, 209
neutral wire, 34-35, 37, 40, 41, 62.

See also wiring
non-metallic cable (NMC), 331
non-power limited fire alarm (NPLFA), 226

o () o

occupancy
defined, 29
sensor switch, 85
Occupational Safety and Health
Administration (OSHA), 309
Ohm'’s Law, 319-321, 323
omega (2) ohm symbol, 321
optical network terminal (ONT), 141-142
oriented strand board (OSB), 56
outbuilding
home network, 198
intercom, 268
lighting, 267
phone service, 268
TV, cable, 268
wiring, 260-263
overhead service
electrical, 33-36, 279
phone, 102, 103-104
overheating alarm, 229-230

oo

pantry electrical receptacle, 44
parabolic lens, 162, 163, 164
Passive Infrared (PIR), 224, 225
patio
lighting, 256
wiring, 257-258
PBX (Private Branch eXchange),
111-112, 116
PCs For Dummies (Gookin), 336
pedestal (underground meter socket), 36

percolation (passing liquid through porous
substance), 277
permit, acquiring, 26-27
personal medical event alarm, 230
phone system
alarm system cell phone backup, 231
alarm system phone dialer, 222, 233-234
analog, 102, 113, 114
Cat 6 cable, 108-109, 112
communication equipment location,
choosing, 108
conduit, 103, 105, 107
copper-wire system, 102, 202
demarcation point, 102, 103
digital, 102
digital subscriber line (DSL) filter,
191, 193, 200
fiber optic, 102, 138, 142
flasher, 173
Foreign eXchange Office (FX0), 116
Foreign eXchange Subscriber (FXS), 116
grounding point, 103, 105
HAL software, controlling from, 209
home theatre, 173
Integrated Services Digital Network
(ISDN) line, 117
international calling, 186-187
International Telecommunication Union
(ITU) standard, 117, 118
Internet dial-up connection, 190, 191
Internet, routing call over, 113
multi-point control unit (MCU), 118
Network Interface Device (NID),
102, 103-104, 209
optical network terminal (ONT), 142
outbuilding, 268
plain old telephone service (POTY),
102, 185-187
port, 111, 112
power outage, reliability during, 108, 113
Private Branch eXchange (PBX),
111-112,116
Public Switched Telephone Network
(PSTN), 114
RJ jacks, 104, 110, 116, 139
serial-run, 107

349
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phone system (continued)
service entrance, 102-106
Telco, 102
trunk line, 111
videoconferencing, 116-118
voice gateway, 112
Voice over Internet Protocol (VoIP),
112-116
wide-area network (WAN), 114
wiring, 106-110
pigtail, wire, 74
pilot switch, 67, 82-83
Pioneer Electronics Web site, 292
PIR (Passive Infrared), 224, 225
plain old telephone service (POTYS),
102, 185-187
planning
appliance, 13
backup power, 239-241
budget, 13
family room system, 160-161
feature list, 13
fiber optic technology, 139
home theatre, outdoor, 284
house, new, 13-14
lighting, 160-161, 162
public address system, 120-125
receptacle, electrical, 13, 44, 49-50
remodeling, 14
schedule, 14, 18
TV, cable, 131-132
wiring, 14, 106-108
plastic optical fiber (POF), 139
PLFA (power limited fire alarm), 226
polarity, 87, 322
polyvinyl chloride (PVC) cabling, 36
pool, wiring near, 273-274
porch
lighting, 256
switch, 83
wiring, 255-257
POTS (plain old telephone service),
102, 185-187
power factor, 322, 324
power limited fire alarm (PLFA), 226

Power Line Communication technology,

192

power wire, 25, 37, 62, 64, 78.
See also wiring
Private Branch eXchange (PBX),
111-112, 116
protocol, 138
PSTN (Public Switched Telephone
Network), 114
public address system
amplifier, 123-124
antenna, 127-128, 129
cabling, 120, 122, 124, 127, 128
conduit, 121-122
control unit, central, 126-127
door opener, 124, 125
features available, 119
ground, 121, 128
hum, 121
interference, 121
location of intercom, 120-122, 130
low voltage (LV) ring, 120, 125-126
music system, incorporating, 124
outbuilding intercom, 268
outlet box, 120
planning, 120-125
remote location, 128-130
speaker, 123-124
status indicator, 126
stereophonic, 121, 122
sunroom intercom, 257
transformer step-down, 124
video intercom, 124-125
volume control, 124, 126
wiring, 120, 121-123, 130
Public Switched Telephone Network
(PSTN), 114
pulling wiring, 58-59
pump, water, 240, 274-277
punch-down tool, 128, 130
PVC (polyvinyl chloride) cabling, 36

ogo

quadplex receptacle, 71-72
QWEST OneFlex Voice over Internet
Protocol (VoIP) adapter, 114
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radio
interference, 192
public address system antenna,
127-128, 129
remote control, radio frequency-based, 90
RadioShack, 316
radon (Rn) detector, 228-229
range, kitchen, 28, 65-66
Rathbone, Andy
Microsoft Windows ME Millennium Edition
For Dummies, 336
Windows 98 For Dummies, 336
Windows 2000 Professional For Dummies,
336
reactive power, 323
receptacle, electrical
American Disabilities Act (ADA)
requirement, 50
appliance garage, 46-47, 48
baseboard-mounted, 49-50
basement, 46
bathroom, 29, 46, 47
bedroom, 61-62
Bryant quad, 71-72
cable TV combination outlet box, 133, 134
circuit density, 169
closet, 44
color, 70-71
cover, in-use, 280-281
crawl space, 46
daisy-chain, 73, 74
dining room, 60
dryer, 66, 72
duplex, 71
family room, 169-170
fill, box, 53-54
gang box, 71
ground, 47, 54, 61
hallway, 44
height, 49-50
home network, 198
hot tub, 273-274
installing, 51, 71-75, 85-86

kitchen, 44, 46, 50
lath-plaster wall, mounting on, 52
leveling, 85-86
load calculation, 29
location, 44-45, 46, 49-50, 61
National Electrical Code (NEC)
requirement, 44, 46, 86
old-work box, 52
orientation, 66, 72, 73
outdoor, 46, 256, 280, 282
outlet density, 169
paneling, mounting on, 52
pantry, 44
planning, 13, 44, 49-50
quadplex, 71-72, 169
rewiring project, mounting during, 51-53
sauna, 271
shed, 46
Six- to Twelve-Foot Rule, 44
Six-Foot Rule, 44
spacing, 44-45
style, 69-71
surround, plastic box, 86
switch box/receptacle combination, 51
symbol used when diagramming, 61
testing, 87
tile, mounting on, 52
vehicle garage, 46, 264
wall, mounting flush with, 51, 85-86
weatherproof, 256
wet-bar sink, 46
Wiremold strip, 49
wiring, 55, 60, 71-75
rectifier, 22
refractometer, 250
Reichert.com Web site, 250
remodeling
planning, 14
rewiring, 51-53, 57, 61, 262-263
X10 technology, retrofitting, 94-95
remote control
distance, effective, 90
home automation system, 212
infrared-based, 90
music system, 154
obstacle in path, physical, 90
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remote control (continued) X10 system, 95
radio frequency-based, 90 zone, 223
repeater, 90 service disconnect, 25, 29, 31, 35, 40
timer, remote-controlled, 96 service, electrical
video camera rotation, 178 cabling, 34
X10-based, 91-95 conductor, 31, 37
resistance, wire, 157 defined, 25
rewiring, 51-53, 57, 61, 262-263 grounding, 39-42
RG-58 cable, 234 lateral, 36
RG-59 cable, 181 mast, 33
RG-6 cable National Electrical Code (NEC)
alarm system, 234 requirement, 33-34, 36
public address system, 121, 127, 128 overhead, 33-36, 279
video system, 181 temporary, 32-33
Rigid Metal Conduit (RMC), 34 time needed to install, 34
ring cutting wire sheathing, 58 underground, 36-37, 38, 257-258, 263, 280
RJ jacks, 104, 110, 116, 139 weather head, 36
Rn (radon) detector, 228-229 service entrance
Romex wiring, 64, 65, 331 cable, 34, 36, 37
roof flashing, 36 conductor, 31
router, 187, 193, 194-195 fitting, 35
RS Ethernet connectors, 285 phone system, 102-106
service panel. See distribution panel
° S ® service-entrance U cable (SEU), 37
session initiation protocol (SIP), 113
sauna, 269-272 seven-day timer, 96
saw, 19, 51-52 shed
SC (square snap-in connector), 141 receptacle, electrical, 46
scheduling, 14, 18 wiring, 268-269
screw gun, 19 Six- to Twelve-Foot Rule, 44
security. See also alarm system Six-Foot Rule, 44
contractor security considerations, 235 60 cycle electrical service, 22, 25
crime statistics, assessing local, 234-235 ~ small form factor connector (SFF), 141
door, securing, 237 smoke detector
firewall, 193, 194-195, 196, 198, 202 alarm system, integrating with, 225-226
home automation, integrating carbon monoxide/smoke detector
surveillance system with, 207 combination, 60, 227-228
lighting, 236 wiring, 60, 63-64
photo surveillance, 231 solar power
public address system door opener, backup system, 244, 249, 251, 293
124, 125 home weather station, 285
tips, general, 236-237 SOLAR TODAY, 293
video surveillance, 175, 178-179, 207, sound
231-233 card, 208, 210
visitor screening, 125, 235 insulation, 154, 173

wireless home network, 200 sound system. See music system



Square D distribution panel, 30
square snap-in connector (SC), 141
steam power backup system, 245
straight (ST) connector, 141
sunroom
lighting, 256
wiring, 255-257
SurfControl software, 198
surge protection
distribution panel, 47, 48, 170
TV, cable, 136
uninterruptible power supply (UPS),
using, 193
Sweetbriar assembly, 34
switch
alarm system button switch, 224
backup power system, 246-248
color, 70-71
common terminal, 78, 79
dimmer switch, 83-84, 93, 168-169
double-on, 77, 79
double-throw, 77
dual switching, 169
entry-porch, 83
Ethernet, 196
fan-speed, 76
four-way, 76, 81-82
gang box, 52, 76, 86
ground-pressure, 236
height, 50
infrared sensor, 85
installing, 75
layout options, 79-81
leveling, 85-86
lighting, 67, 83-84, 91, 169
motion sensor, 85, 90-91
National Electrical Code (NEC)
requirement, 80, 86
occupancy sensor, 85
outdoor, 256
pilot switch, 67, 82-83
pump pressure, 275-276
shock-detection, 237
single-pole, 75, 76, 77
style, 69-71
surround, plastic box, 86

testing, 87

three-way, 75, 76-81, 93

timer, 84, 96

traveler wire, 77, 78, 79

wall, mounting flush with, 85-86
weatherproof, 256

X10 device, 85

o e

Telco, 102
TeleMaster X10 interface, 95
telephone system. See phone system
temperature
alarm system heat detection,
224, 225, 226-227
battery storage, 251
Celsius/Fahrenheit conversion, 331-332
freezing alarm, 229-230
lighting, heat generated by, 163, 165
overheating alarm, 229-230
sauna, 269
thermostat, 50, 96
video camera operating range, 176
wire, high-temperature, 271
wire overheating, 327
tensile, cable, 34
testing
equipment overview, 20
lighting, 165
polarity, 87
receptacle installation, 87
switch installation, 87
theater, home, 148, 170-173, 283-284
thermistor (thermo-resistor), 272
thermostat, 50, 96
This Old House Web site, 294
three-way switch, 75, 76-81, 93
timer
countdown timer, 96
programmable, 96
remote-controlled, 96
seven-day, 96
switch, 84, 96
thermostat, 96
Universal Powerline Bus (UPB), 96

Index 353



354

Wiring Your Digital Home For Dummies

timer (continued)
wiring, 96
X10, 96
T-1 line Internet connection, 190
tool overview, 18-20
traffic signal, installing in driveway,
286-287
transformer, 22, 39-40, 124, 259-260
traveler wire, 77, 78, 79
trim-out phase of construction, 69, 72
troubleshooting, 305-311
TV, cable
amplifier, broad-spectrum, 132, 136
cable, 134-135
cable company, installation by, 132
combination outlet box, 133, 134
conduit, 107
dish system, 134
distribution point, common, 136
F connector, 110, 134-135
fiber optic, 142
ground, 121, 132, 133, 134, 136
interface box, 132, 133
jack installation, 132-133, 135, 136
location, 131-132, 133
low voltage (LV) ring, 133
optical network terminal (ONT), 142
outbuilding, 268
planning, 131-132
service drop, 132
signal loss, 135
splitter, 132, 133, 136, 137
surge protection, 136
wiring, 107, 109, 132
TV, closed-circuit, 178, 231-232

olf o

underground
electrical service, 36-37,
38, 257-258, 263, 280
phone service, 102, 104-106
public address system cabling, 128
underground feeder (UF), 257

Underground Residential Distribution
(URD), 34, 261

Underwriters Laboratory (UL), 44

uniform resource locator (URL), 187, 198

uni-mode cable, 138

uninterruptible power supply (UPS),
193, 214, 241-242

Universal Powerline Bus (UPB),
95, 96, 212-214

oo

VA (volt amp), 25, 27
VD (voltage drop), 275, 324-325, 326-327
video
analog, 178, 232
auto iris, camera, 178
bullet camera, 176
cabling, 181
ceiling, attaching camera to, 180
choosing appropriate equipment, 175-179
closed-circuit TV (CCTV), 178
color versus black and white, 176
conferencing, 116-118
digital video recorder (DVR), 178, 232
dome for camera, protective, 177
dummy camera, 177, 180
Ethernet, 179, 181
fiber optic, 142
height of camera, 180
hiding camera, 180
housing of camera, tamper-resistant, 176
intercom, 124-125
microphone, 177
motion sensor, 177
mounting bracket, camera, 180
night vision, 176
outdoor, 176, 180
positioning camera, 179-180
power supply, camera, 178, 180-181
resolution, 176
rotation control, remote, 178
size of camera, 176
sound, 177
sun shielding camera, 176



surveillance system, 175, 178-179, 207,
231-233
temperature range, 176
weather protection, 176, 180
Web-based, 179
wireless, 179, 181
wiring, 181
zooming, 178
virtual private network (VPN), 202, 232
voice
gateway, phone, 112
home automation voice control,
206, 208, 209-212, 213
Voice over Internet Protocol (VoIP),
112-116
volt, 22, 25, 39, 321
volt amp (VA), 25, 27
voltage drop (VD), 275, 324-325, 326-327
voltmeter, 321

o[/ o

W (watt), 25, 322

WAN (wide-area network), 114

waste system pump, 277

water
alarm, high water, 229
hydroelectric power backup, 244
pipe, connecting ground to, 41
pump, 240, 274-277
steam power backup system, 245
well, wiring considerations when house

connected to, 41, 42

watt (W), 25, 322

watt-hour, 25, 322

weather. See also temperature
electrical receptacle, weatherproof, 256
electrical service weather head, 36
home weather station, 284-285
lightning protection, 300-301
switch, weatherproof, 256
video camera weather protection,

176, 180

wiring, weatherproof, 298

WeatherHawk home weather station, 285
webcam, 179, 188, 232-233
welder, wiring, 264-266
well
pump, 240, 274-277
wiring considerations when house
connected to, 41, 42
WESCO International, 318
wet-bar sink electrical receptacle, 46
wide-area network (WAN), 114
Wiley Publishing, Web site, 2
wind power backup system, 244, 249
window
alarm system window sensor,
223-224, 225, 236
wiring under, 55
Windows 98 For Dummies (Rathbone), 336
Windows 2000 Professional For Dummies
(Rathbone), 336
wireless
alarm system, 230-231
home automation system, 212
home network, 199-200
home weather station, 285
Institute of Electrical & Electronics
Engineers (IEEE) 802.11 standards,
192, 199
Internet connection, 192
microphone, 212
video camera, 179, 181
Wiremold receptacle strip, 49
wiring. See also cabling; circuit; conductor
air compressor, 266
alarm system, 224-225, 233-234
aluminum, 34, 325, 329
American wire gauge (AWG), 24, 37
backboard, 39
backup power system, 246-248
basement, 57
bathroom, 60
bedroom, 60, 61-62, 226
box, supporting wire near, 55, 58
Brown and Sharpe (B&S) Wire Gauge, 24
bulkhead, 280
cable, distance from, 13-14
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wiring (continued)

chaffing, 298

circular mil area (CMA), 24, 324

closet, 66-67

concrete, through, 262

consistency, 75, 302

copper wire, 102, 157, 275, 325-326, 329

crawl space, 57

diagramming, 61-64

diameter of wire measurement, 24

downstream load wire, 74

drilling wiring hole, 51, 54-57

dryer, 65-66

existing wiring, bringing up to code,
60-61

family room, 160-161

Florida room, 255-257

generator, backup, 39

Ground Fault Interrupter (GFI), 47, 60, 74

ground wire, 24, 37, 41, 62, 74

heat source, near, 299

high-temperature wire, 271

home automation system, 209-212

home network, 197-199

home run, 39, 56, 62, 65, 199

home theater, 170

hot tub, near, 273-274

inspection, 56, 71, 74

installing properly, importance of,
297-299

jumper wire, 128

kitchen, 60

knob and tube, 13

laundry, 60

lighting, 63-64, 165, 168, 169, 260

line loss, 22

marking wire’s use, 58, 70, 74, 78, 79

music system, 123, 144-145, 154-155, 283

nail plate, 55

National Electrical Code (NEC)
requirement, 55, 56-57,
58-61, 74, 327-328

National Fire Protection Association
(NFPA) Wire Properties Table, 324-327

neutral wire, 34-35, 37, 40, 41, 62

open conductor, 13

outbuilding, 260-263

overhead electrical service, 33-36, 279

overheating, 327

patio, 257-258

phone system, 106-110

pigtail, 74

planning, 14, 106-108

pool, near, 273-274

porch, 255-257

power wire, 25, 37, 62, 64, 78

public address system, 120, 121-123, 130

pulling, 58-59

pump, water, 274-277

range, 65-66

receptacle, 55, 60, 71-75

removing old, 14

resistance, 157

rewiring, 51-53, 57, 61, 262-263

ring cutting, 58

Romex, 64, 65, 331

rough, 43

rules, establishing, 75-76

run, minimizing, 302-303

sauna, 271

sheathing, 58

shed, 268-269

slack, 59, 73, 295-296

smoke detector, 60, 63-64

stranded, 230

sunroom, 255-257

time needed, 65, 72

timer, 96

traveler wire, 77, 78, 79

trim-out, 69, 72

TV, cable, 107, 109, 132

underground electrical service,
36-37, 38, 257-258, 263, 280

video camera, 181

voltage drop (VD), 275, 324-325, 326-327

weatherproof, 298

Web site overview, 291-294

welder, 264-266

well, considerations when house
connected to, 41, 42
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whisker, 230 limitations, 91-92, 95
window, wiring under, 55 line noise, 92
workshop, 264-266 receiver, 92
worker’s compensation, 18 relay operation, 93
World Wide Web, 186 remote control, X10-based, 91-95
retrofitting, 94-95
() X Y security, 95
signal reliability, 91
X10 technology switch, 85
addressing, 91 TeleMaster interface, 95
alarm system, 236 three-way switch, 93
cross talk, 92 time delay, 92
described, 91 timer, 96
dimmer switch, 93 transceiver, 92
feedback, 92 transmitter, 92
garage door opener, 93 Universal Powerline Bus (UPB) versus, 95

home automation system, 212-214, 216,

217 ° y °
home theatre controller, 172
lighting, 93, 168 Yagi antenna, 234












