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Index
Numerics
12-volt battery, 405

DC-DC converter, 201
lithium, 110, 403
replacing safely, 113–115

A
ABS. See Anti-lock Braking System (ABS)
accessories, everyday electrical, 103–104
AC charging vs DC fast charging, 203
adaptive cruise control, 387
adaptive damping system, 332, 333
adaptive shifting, 364
ADAS. See Advanced Driver Assistance 

System (ADAS)
AdBlue. See diesel exhaust fluid (DEF)
adjustable wrench, 43
Advanced Driver Assistance System (ADAS), 

31, 387–388
integration, 328
recalibration, 392

AEB. See automatic emergency braking (AEB)
AFT. See automatic transmission fluid (AFT)
aftermarket add-ons, DIY danger 

zone, 104–105
AGM (Absorbed Glass Mat), 403

battery, 110
airbags, 381, 382

frontal, 381
occupant-sensing systems, 382
replacement after deployment, 382
side, 381

air filter
cabin, 30–31
engine, 30

air-fuel mixture, 67
air suspension, 332, 333
alignment

ADAS calibration, 351
tire wear from bad alignment, 352
wheel alignment basics, 350–351

AllData, 58–59
Allen wrenches. See hex keys 

(Allen wrenches)
all-season tires, 344
all-wheel drive (AWD), 360

electronic, 370
alternative diesel fuels, 225

biodiesel blends (B5, B20, B100), 225
renewable diesel, 226
synthetic diesel and future fuels, 226

alternative fuels, 155
biodiesel, 156
flex-fuel (E85), 155–156
hydrogen and synthetic fuels, 156

alternators
and charging system, 90, 118

checking charging voltage, 119
quick visual checks, 120
smart alternators and weird 

voltages, 119–120
solid-state and smart, 90–91
traditional belt-driven, 91

anti-drainback valve, 268
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Anti-lock Braking System (ABS), 289
electronic distribution, 290
skid prevention, 289
tone rings and sensors, 309

anti-theft system, 89
ASE certification, 411
automatic disconnects, 390
automatic emergency braking (AEB), 388
automatic multi-stage charging, 116
automatics, traditional torque converter, 363
automatic transmission fluid (AFT), 373
automatic transmissions, 362–363

adaptive shifting, 364
modern six to ten speed, 364
traditional torque converter 

automatics, 363
auto-ranging digital multimeters, 52
AWD. See all-wheel drive (AWD)

B
basic code readers, 50
battery, 28

basics in digital age, 109–110
charging and maintaining the battery, 116
modern battery types, 110
reading the label, 110–111
replacing a 12-volt battery safely, 113–115
testing the battery without drama, 112
using portable jump packs, 117–118

on board, EV/hybrid check, 38
charging cable care, 38
inverter/battery coolant, 38

cables, check for loose, 112
charging

check, 32
and maintaining, 116

checking, 32

coolant, 38, 399
corrosion check, 32
crash protection, 389
dead, 403
lithium 12-volt, 110
pack (high-voltage DC), 200
solid-state, 79
tester, 52–53
thermal management, 205–206
types, modern, 110

Battery Management System (BMS), 
105–106, 200

high-voltage safety (hybrids and 
EVs), 136–137

BCM. See Body Control Module (BCM)
beam-type torque wrench, 48
bearings

allow rolling, 300
brakes and, 299–301
under hood, 28–29

belts checking, 31
biodiesel, 78, 156
biodiesel blends (B5, B20, B100), 210, 225
blades, 36
bleeding air after repairs, 254

bleeding methods, 254
general burp procedure, 255

bleeding brakes, 296
blind-spot monitoring, 385–386
Bluetooth dongles, 50–51
bluish smoke, 278
BMS. See Battery Management System (BMS)
Body Control Module (BCM), 100–101

lighting control and infotainment, 101–102
power windows and locks, 101
rise of, 85–86
wiring and modules, 132–133
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bolt-in hub assemblies, 309
brake, 282. See also hydraulic braking

assist and ESC, 290
emergency boost, 290–291
stability control integration, 291

and bearings, 299
bearings allow rolling, 300
brakes stop safely, 300
failure in one affects, 300–301

cleaner, 54
disc, 285

vs drum, 286–287
environmental responsibility, 297

copper-free pads, 297
recycling fluid and pads, 297

fluid, 33, 284, 287
DOT 3, 4, 5.1, 287–288
moisture absorption, 288
service intervals, 288–289

maintenance and DIY, 295
ABS and EPB cautions, 296–297
pads, rotors, and bleeding, 295–296

pad wear indicators, 294
parking, 291–292
pedal requirement, 89
redundancy in design, 283–284
squeals, 394
stopping = safety, 282
stop safely, 300
warnings, 399
wear sensors, 293

brake-fluid reservoir, 28
brake inspection 2.0, 301

brake squeal vs bearing growl, 304–305
pads and rotors check, 301–302
quick pad-and-rotor reality checks, 302–303

wheel bearings 101, 301
role of bearings, 303
tapered roller vs sealed hubs, 304

braking feel, regenerative, 399
burning oil, smell, 395
bushing, 331
bypass valve, 268, 269

C
cabin air filter, 30–31
cable care, charging, 38

care, charging, 38
orange high-voltage, 137

calipers, 49–50
cameras

ADAS, 31
driver-monitoring, 389
and parking sensors, 104
and sensors, 37, 384

backup cameras (mandatory), 384
blind-spot monitoring, 385–386
parking sensors, 385

CAN bus (Controller Area Network), 95
canisters, 155
carburetors, 65, 145–146, 163–164
car care habits, 419

alignment, 421
battery maintenance, 420–421
check tire pressure, 420
filters clean, 420
fluids check, 420
monitor oil life, 419
pay attention to brakes, 421
pay attention to check engine light, 421
perform scheduled maintenance, 422
protect vehicle’s surface, 421–422
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car drops dead or won’t start, 401
battery and electrical, 403–404
DIY vs help, 407

call roadside or a shop, 407
safe checks, 407

first things first, 402
fuel, ignition, starter, and key-fob 

shenanigans, 404
hybrid/EV and overheating twists, 404–405
jump-starting without summoning 

regret, 405–406
no-start conditions, 402–403
OBD-II and warning lights, 406–407

car running with right fuel (or charge), 14
EV charging, 14–15
gasoline, 14
hybrids, 15

car’s digital nerve center, 84–86
cartridge filters vs spin-on filter, 268–269
cast-iron, 180
cast-steel manifold, 180
catalytic converters, 77, 183

reduce emissions, 183–184
CCA. See Cold Cranking Amps (CCA)
ceramic pads vs semi-metallic pads, 292–293
charging system, 90, 202

AC charging vs DC fast charging, 203
automatic multi-stage, 116
alternators and, 90, 118

checking charging voltage, 119
quick visual checks, 120
smart alternators and weird 

voltages, 119–120
hybrids and EVs, 91, 120–121
levels in plain English, 203
range considerations, 203–204
solid-state and smart alternators, 90–91
warning signs, 118

check engine, dashboard warnings, 398–399

Check Engine light, 98
child-seat anchor systems, 383, 384
CHT. See Cylinder Head Temperature (CHT)
clean air tech, diesel emissions and, 219–221
cleaning, oil, 262
click-type torque wrench, 48
clogged filter, 153, 167–168
clothing, 11
clunks and vibrations, 334–335
clutches, 361–362
clutch fan vs electric fan, 239
clutch-pedal requirement, 89
CNG. See compressed natural gas (CNG)
coil-on-plug (COP) ignition system, 68–69, 

93, 124–126
coil packs and waste spark, 92–93
coil springs, 332, 333
Cold Cranking Amps (CCA), 111
cold engine, 237
cold-start strategies, 218–219
combination wrenches (metric and 

SAE), 40–41
combustion engines

breathe, 63–65
flow in, 63

combustion vehicles, maintenance 
differences from, 201–202

communication, Controller Area Network 
(CAN) bus, 133–134

compressed natural gas (CNG), 210
computer control, 144
contamination, diesel injector sensitivity 

to, 172–173
continuously variable transmission 

(CVT), 366
driver feel concerns, 367
fluid, 373–374
fuel economy benefits, 366
steel belt/pulley design, 366

control arms, 330
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Controller Area Network (CAN) bus 
communication, 133–134

control systems, 386
Electronic Stability Control (ESC), 386
rollover stability, 386
traction control, 386

conventional oil, 265
converters, catalytic, 77
coolant, 33

for batteries, 399
and intake air temperature sensors, 95
inverter/battery, 38
leaks, smell, 395
reservoir, 28
selection, 247–248
topping off coolant without creating a 

chemistry experiment, 248
top-off procedure, 249
use the right fill point, 248

coolant system, 233
fans and airflow, 238
heater core, 238–240
hoses and fittings, 234–235
radiator and expansion tank, 234

aluminum/plastic design, 234
caps and pressure, degas tanks, 234

sensors, 240
temperature sensor, 76
thermostats, 237

mechanical wax-pellet, 237–238
water pump, 235

electric pumps, 236
mechanical impellers, 235–236

works, 240
coolant route, 241
expansion and contraction cycle, 241

cooling, oil, 262
cooling-system pressure test, 250

cooling-system safety rules, 244
safe cap-check routine, 244–245

COP ignition. See coil-on-plug (COP) ignition
core hand tools. See hand tools
Corporate Average Fuel Economy (CAFE) 

standards, 77
cranking test, 112
crankshaft, 62–63

and camshaft position sensors, 94
position sensor, 76

crescent wrench. See adjustable wrench
Crown’s Corner Mechanics, 8
CVT. See continuously variable 

transmission (CVT)
cylinder deactivation systems, 73
Cylinder Head Temperature (CHT), 240

D
danger zone, DIY, 104–105
dashboard low-oil pressure light, 278
dashboard warnings, 398

brake warnings, 399
check engine, 398–399
TPMS alerts, 399

DC-DC converter, 91
12-volt battery, 201

DC fast charging vs AC charging, 203
DCT. See dual-clutch transmissions (DCT)
dead batteries, 23, 403
dead key-fob batteries, 23
DEF. See diesel exhaust fluid (DEF)
degreaser, 54
DI. See direct injection (DI)
diagnostics and troubleshooting, 191

DIY-friendly checks, 192
OBD-II codes in emissions world, 191
professional service, 192
recognize emissions-system failures, 191
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diagnostics in diesel age, 224
DEF level and quality sensors, 225
NOx sensor faults, 224–225
OBD-II diesel codes, 224
regen cycle monitoring, 224

diagnostic system, warning lights 
and, 97–100

diagnostic tools, 47–50
Diagnostic Trouble Code (DTC), 50, 97
dial-type gauge, 49
diesel, 212

compression-ignition engines, 144
compression ignition vs spark 

ignition, 212–213
diesel fuel properties and energy 

density, 213
emissions and clean air tech, 219–221
filter, 167
filtration, 152
injector, sensitivity to 

contamination, 172–173
maintenance, 221

DPF regeneration cycles, 223
fuel filters and water separation, 221–222
oil change intervals, 222–223
special attention to injector 

cleanliness, 223
renewable, 226
vehicle, 85

diesel age, diagnostics in, 224
DEF level and quality sensors, 225
NOx sensor faults, 224–225
OBD-II diesel codes, 224
regen cycle monitoring, 224

diesel exhaust fluid (DEF), 220–221
level and quality sensors, 225
systems for diesels (SCR), 189

diesel fuels, 151
alternative, 225

biodiesel blends (B5, B20, B100), 225
renewable diesel, 226
synthetic diesel and future fuels, 226

diesel oxidation catalyst (DOC), 184
diesel particulate filter (DPF),  

184–186, 219–220
regeneration cycles, 223

diesels still shine, 226
commercial fleet and long-haul 

trucking, 226
declining role in passenger cars, 227
heavy-duty towing and torque 

advantage, 226
hybrid diesel applications in fleet use, 227

diesel system, rail, 151
digital age, battery basics in, 109–110

charging and maintaining the battery, 116
modern battery types, 110
reading the label, 110–111
replacing a 12-volt battery safely, 113–115
testing the battery without drama, 112
using portable jump packs, 117–118

digital calipers, 49, 50
digital dashboards and service apps, 29
digital gauges, 49
digital keys, 24
digital multimeter, 52

auto-ranging, 52
digital nerve center, 84–86
digital oil level sensors, 274
digital toolbox, 57

AllData and Mitchell1, 58–59
factory service manuals (FSM), 58
free online resources, 59–60
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Haynes and Chilton manuals, 57–58
repair manuals and online databases, 57

digital tools, 50–53
digital torque wrench, 48
dipstick method, oil check, 272–274
direct drive EV systems, 368–369
direct injection (DI), 66, 67

from carbs to, 163–165
engines, 272
high-pressure pumps for,  

149–150, 175–176
and high-pressure systems, 164–165
matters for performance and 

efficiency, 150
revolution, 147–148
systems feel more high-tech, 150

dirty injectors, symptoms of, 170
DIS. See distributorless ignition system (DIS)
disc brakes, 285

vs drum brakes, 286–287
disposable nitrile gloves, 54
distribution modules, smart power, 129–130
distributor ignition systems, 92
distributorless ignition system (DIS), 92–93
DOC. See diesel oxidation catalyst (DOC)
DPF. See diesel particulate filter (DPF)
drip pans, 55
driver, skills for, 7

car running with right fuel (or 
charge), 14–15

checking out tire pressure monitoring 
system, 22–23

dealing with tire changes, 20–22
getting started right, 7
handling lockouts, 23–25
opening the hood, 15–16
practicing roadside safety, 11–12
taking things apart, 17–18

unlocking vehicle info with VIN, 12
finding VIN, 12–13
getting car-specific information, 13
getting the most out of VIN, 13–14

using jacks and stands to lift safely, 18–20
using personal protective gear, 9–11

driver monitoring, 389
driver-monitoring camera, 389
drivetrain, 358

different drivetrain layouts, 360
power delivery importance, 359
role of, 358

drum brakes vs disc brakes, 286–287
drums, hydraulic braking, 286
DTC. See Diagnostic Trouble Code (DTC)
dual-clutch transmissions (DCT), 364–366

fluid, 373–374
dual converters and high-flow systems, 184
duct tape, 55

E
E85, 155–156
EBD. See Electronic Brakeforce 

Distribution (EBD)
eco tire tech, 354

eco-friendly compounds, 354
recycling old tires, 354
sustainable manufacturing, 355

ECT. See Engine Coolant Temperature (ECT)
ECU. See Engine Control Unit (ECU)
efficiency and emissions, 77

alternative fuels, 78
catalytic converters, 77
fuel economy standards, 77–78

e-fuels. See synthetic fuels
EGR. See exhaust gas recirculation (EGR)
electrical accessories, everyday, 103–104
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electrical gadgets, 102
everyday electrical accessories, 103–104
power-control-load pattern, 102–103

electrical systems, 105
Battery Management Systems 

(BMS), 105–106
high-voltage safety in hybrids and 

EVs, 106–107
electrical tape, 55
electric fan vs clutch fan, 239
electric in-tank fuel pumps, 149
electric in-tank pumps, 174
electricity

fuel cells generate, 208
powers modern vehicles, 84–85

electric motor, 200
electric power steering (EPS), 34, 325–326
electric pumps, coolant system, 236
electric vehicles (EVs), 62, 74, 200

batteries, motors, and inverters, 200–201
certified technicians, 139
inverter whine, noise, 395
safety, 389–390

electric vehicles bearings, hybrid 
and, 315–316

electric vehicles braking, hybrid and, 294
brake-by-wire, 294–295
regenerative braking, 294

electronic AWD, 370
Electronic Brakeforce Distribution (EBD), 290
electronic continuously variable transmission 

(eCVT), 368
electronic ignition systems, 68, 92–93
Electronic Parking Brake (EPB), 291
Electronic Stability Control (ESC), 

291, 386, 387
electronic throttle, 94–95

emergencies, staying calm in, 379
built to protect, 380

crash structures, 380
integration of passive and active 

safety, 381
emissions

hybrid exhaust systems and reduced, 193
reduction, catalytic converters,  

183–184
energy converter, 62
engine, 62

air filter, 30
direct injection (DI), 272
turbocharged, 271–272

Engine Control Unit (ECU), 65, 75–76
controlled ignition timing, 126
controls, 95–97
diagnostics, 97
in fuel trim, 154
listening, 94–95
managed preheating, 218
rise of, 85–86
role in starting, 88–89

Engine Coolant Temperature (ECT), 240
engine knocking, noise, 395
engine knocking/tapping noises, 279
engine oil, 32–33
engines need cooling, 232

dangers of overheating, 232
heat from combustion, 232

EPB. See Electronic Parking Brake (EPB)
EPDM, 31
EPS. See electric power steering (EPS)
ESC. See Electronic Stability Control (ESC)
ethanol, 78
ethanol blends (E10, E15, E85), 145
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EVAP system
smart fuel management, 155
smog control and emissions systems, 188

everyday electrical accessories, 103–104
EVs. See electric vehicles (EVs)
Exhaust 101, 180

exhaust manifold and header 
design, 180–181

handling manifold leaks safely, 181
from manifold to tailpipe, 181–183
mufflers and resonators for sound 

control, 183
exhaust decoder, 396
exhaust gas recirculation (EGR), 188, 220
expansion tank, 234
extended-life oils, 265

conventional vs synthetic vs, 264–266
extension bars, 42
external inline filter, 166

F
factory safety recall, 414
factory service manuals (FSM) digital 

toolbox, 58
Fan-control and A/C pressure inputs, 24
fan quick test (electric fans), 256–257
fans and airflow, coolant system, 238
fault or warning lights (problem), 29
feeler gauges, 49
FFV. See flex-fuel vehicle (FFV)
filter, 268. See also specific types

cabin air, 30–31
changing, 30–31
engine air, 30
and flow, 152

clogged fuel systems, 153
modern inline and in-tank filters, 152
replace filters, 153–154

spin-on vs cartridge filters, 268–269

fire extinguisher (ABC), 10
first-aid kit, 10
flex-fuel (E85), 155–156
flex-fuel vehicle (FFV), 206–207
FlexRay, 134
flooded maintenance-free battery, 110
fluid, monitoring and topping off, 32

brake fluid, 33
coolant, 33
engine oil, 32–33
power steering, 34
transmission fluid, 33–34

fluid pressure, hydraulic braking, 284
footwear, 11
four-stroke cycle, 63–65
four-wheel drive (4WD), 360, 370
frontal airbags, 381
front-wheel drive (FWD), 360

vehicles, 359
fuel

alternative, 155
biodiesel, 156
flex-fuel (E85), 155–156
hydrogen and synthetic fuels, 156

cleanliness, 162–163
contaminants causing loss of power and 

efficiency, 163
future fuels, synthetic diesel and, 226
as precision fluid in modern engines, 162

fuel and energy, saving, 423
check tire pressure, 424
drive smoothly, 423
make smart trips, 424
mindful of aerodynamics, 425
practice preventive maintenance, 426
practice smart charging, 425–426
take advantage of eco modes, 424
unload, 425
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fuel and energy, saving (continued)
use good apps, 426
use regen braking, 425

fuel cells, generate electricity, 208
fuel cell technology, hydrogen and, 208–209
fuel delivery

from carburetors to computers, 65–67
in modern diesels, 213

common rail systems, 214
high-pressure injectors, 215–216
mechanical pumps as history, 213–214

in today’s engines, 148
electric in-tank fuel pumps, 149

turbocharged, 151–152
fuel economy standards, 77
fuel filter, 143

and flow, 165
clogged filter, 167–168
diesel filter or water separator, 167
external inline filter, 166
inline vs in-tank filters, 165
in-tank filter, 166
lifetime filters in modern vehicles, 168

types, 166
and water separation, 221–222

fuel injection, 65–66, 146–147, 164
system, types, 148

fuel injector, 168
cleaner, 170

fuel lines, 143
fuel odor, smell, 395
fuel pressure codes, injector misfire 

and, 157–158
fuel pumps, 143

electric in-tank, 149
variable-speed, 174–175

fuel quality, 162, 176
fuel rail, 143

fuel system
diagnostics, 156–157, 176

consult a professional mechanic, 177–178
fuel trim interpretation, 177
injector misfire and fuel pressure 

codes, 157–158
OBD-II codes for lean and rich 

conditions, 157
OBD-II codes for lean/rich 

conditions, 176–177
DIY cleaners vs professional 

cleaning, 170–172
re-imagining, 141

fuel, 142
fuel types and blends, 144–145
from tank to injector, 143–144

fuel tank, 143
funnels (multiple sizes), 55
fuse, 127

color-coded by amperage, 128
panel map, 127
traditional fuse replacement,  

128–129
FWD. See front-wheel drive (FWD)

G
gadgets, electrical, 102–105
gasoline engines, 144–145
gas vehicle, 85
gauge

dial-type, 49
digital, 49
feeler, 49
tire pressure, 48–49

gear ratio, 362
gear reduction, single-speed, 368
gloves

disposable nitrile, 54
mechanic, 9
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glow plugs, 218
grease packing, 305–308

H
handling lockouts, 23–25

AAA/roadside assistance, 24
dead key-fob batteries, 23
digital keys, 24
hidden key inside the fob, 24
manual locks, 24
spare keys, 24

hand tools, 40
adjustable wrench, 43
combination wrenches (metric and 

SAE), 40–41
extension bars, 42
hex keys (Allen wrenches), 44
pliers (needle-nose, slip-joint, and 

locking), 43
pry bars and trim tools, 44
screwdrivers (Phillips, flat-blade, and 

Torx), 43–44
socket set with ratchet, 41–42
universal joints, 42

Haynes and Chilton manuals, digital 
toolbox, 57–58

hearing protection, 10
heater core, 238–240

and HVAC box, 239
heaters, seat and steering-wheel, 103
heavy lifters, 87
hex keys (Allen wrenches), 44
hidden key inside the fob, 24
high-flow systems, dual converters and, 184
high-mileage oils, 266
high-pressure pumps

for direct injection, 149–150
for DI systems, 175–176

high-pressure systems, direct injection 
and, 164–165

high-speed data networks, 132
high-visibility vest, 9
high-voltage battery packs, 107
high-voltage cables, bright orange sheathing 

on, 106–107
high-voltage insulation issues, 399
high-voltage safety (hybrids and EVs), 

106–107, 136
Battery Management System 

(BMS), 136–137
EV-certified technicians, 139
orange high-voltage cables, 137
shutdown systems, 138

hood
bearings under, 28–29
opening, 15–17

hoses, checking, 31
HVAC box, heater core and, 239
HVAC moldy smell, 395
HVO, 226
hybrid and EV, 73–74, 178

bearings, 315–316
braking, 294

brake-by-wire, 294–295
regenerative braking, 294

charging system, 91, 120–121
context, 193
drivetrains, 368

direct drive EV systems, 368–369
eCVT systems, 368
four-wheel traction, 369
modern electronic AWD, 370
single-speed gear reduction, 368
torque vectoring, 370–371
traditional transfer cases, 370

high-voltage safety in, 106–107
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hybrid and EV (continued)
parallel or series-parallel hybrids, 74
plug-in hybrids (PHEVs), 74
quirks, 399
regenerative braking, 75
series hybrids, 74

hybrid diesel, applications in fleet use, 227
hybrid engine, 272
hybrid exhaust system and reduced 

emissions, 193
hybrid vehicles, 73–74, 196

hood in hybrid, 196–197
hybrid maintenance, 199–200
hybrid performance and efficiency 

benefits, 199
regenerative braking works, 198
sorting hybrid types without going 

cross-eyed, 197
full hybrid (parallel hybrid), 197
mild hybrid (often 48-volt), 197
plug-in hybrid (PHEV), 197
series hybrid, 197
two-mode and multi-mode hybrids, 199

hydraulic braking, 284
disc brakes, 285
drums, 286
fluid pressure, 284
master cylinder, 284–285

hydraulic floor jack, 19, 45
hydraulic power steering, 324–325
hydrodynamic lubrication, 264
hydrogen and fuel cell technology,  

208–209
hydrogen fuel cells, 78
hydrogen fuels, 156
hydrogen vehicles, 78

advantages, 209
challenges, 209

I
iATN (International Automotive Technicians’ 

Network), 59
ignition in modern era, 123

coil-on-plug systems, 124–126
ECU-controlled ignition timing, 126
long-life spark plugs (platinum/iridium), 123
symptoms of worn spark plugs, 124

ignition systems, 67
coil-on-plug (COP), 68–69
distributor, 92
distributors and points, 67–68
electronic, 92–93
electronic ignition, 68

IIHS. See Insurance Institute for Highway 
Safety (IIHS)

immobilizer system, 89
independent suspension, 332
infrared (IF) thermometer, 312
injector, 143–144

atomize fuel, 169–170
cleanliness, special attention, 223
misfire and fuel pressure codes, 157–158
precision sprayers, 168–173
professional, 172

inline filter
external, 166
vs in-tank filters, 165

inline fuel filter, 152
inspection camera (borescope), 53
Insurance Institute for Highway Safety 

(IIHS), 391
in-tank filters vs inline filters, 165
in-tank fuel filter, 152
in-tank pumps, electric, 174
integrated starter-generator (ISG), 89
interlock circuits, 107
inverter, 200
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inverter/battery coolant, 38
IR thermometer, 313
ISG. See integrated starter-generator (ISG)

J
jack

hydraulic floor, 19, 45
and stands to lift safely, 18–20

K
knock sensor, 76, 95

L
lane keep assist (LKA), 327, 387
leaf springs, 332, 333
leaking struts, 336
leaks, 397–398
leaks finding

leak locations and clues, 253
pressure testing, 250–252
UV dye, 252

lifetime filters in modern vehicles, 168
lifting a car, 18–20
lifting an auto, 19–20
lighting control and infotainment, 101–102
lights warning, 98
LIN (Local Interconnect Network), 134
liquefied natural gas (LNG), 210
liquid wrench, 54
lithium 12-volt battery, 110, 403
LKA. See lane keep assist (LKA)
LNG. See liquefied natural gas (LNG)
locking pliers (vise grips), 43
lockouts, handling, 23–25

AAA/roadside assistance, 24
dead key-fob batteries, 23
digital keys, 24

hidden key inside the fob, 24
manual locks, 24
spare keys, 24

locks, power windows and, 101
long-life spark plugs (platinum/iridium), 123
loose steering, 334
low-speed pre-ignition (LSPI), 262, 272
LSPI. See low-speed pre-ignition (LSPI)
lubrication, 262

hydrodynamic, 264

M
MacPherson struts, 332, 333
MAF. See mass airflow sensor (MAF)
magnetic ride, 332
magnetic trays, 56
maintenance reminders (routine), 29
Malfunction Indicator Lamp (MIL), 98
manual transmissions, 361–362
manufacturer’s app, 29
manufacturer websites, 59
MAP sensors, 94
mass airflow sensor (MAF), 76

sensors, 94
master cylinder, hydraulic braking,  

284–285
measuring tools, 47–50
mechanical wax-pellet thermostats,  

237–238
mechanic, picking the right, 409

building relationships, 415
certifications, 411

ASE, 411
EV-specific training, 412
OEM, 411

choosing the right mechanic, 410
complaints and resolutions, 416



442      Auto Repair For Dummies

36_9781394408207-bindex.indd 442	 Trim size: 7.375 in × 9.25 in� July 21, 2026 1:28 PM

mechanic, picking the right (continued)
costs, 414
evaluating a shop, 412

cleanliness, 412
communication, 412
transparency, 412

modern tools of trust, 413
service facility types, 410

dealerships, 410
independents, 410–411
mobile mechanics, 411
specialty EV/hybrid shops, 411

specialty shops, 413
EV battery service, 413
hybrid drivetrains, 413
performance tuning, 413

warranties and protections, 414–415
mechanic’s gloves, 9
micrometers, 49–50
MIL. See Malfunction Indicator Lamp (MIL)
Mitchell1, 58–59
modern engines, 69

fuel as precision fluid in, 162
pros and cons of ethanol use in, 207

modern performance cars, variable exhaust 
valves in, 189

modern vehicles, lifetime filters in, 168
monthly checks matter, 27
monthly maintenance checklist

EV and hybrid extras, 428
fluids, 427–428
under the hood, 427
tech checks, 428
tires and TPMS, 428
wipers and washers, 428

multimeter, 128, 131
digital, 52

N
National Highway Traffic Safety 

Administration (NHTSA), 391
natural gas vehicles (NGVs), 210
needle-nose pliers, 43
neutral safety switch, 89
Next-Gen EV Tech, 79
NGVs. See natural gas vehicles (NGVs)
NHTSA. See National Highway Traffic Safety 

Administration (NHTSA)
nitrile gloves, disposable, 54
noises, 394

brake squeals, 394
engine knocking, 395
EV inverter whine, 395
suspension clunks, 395
translator, 305

NOx sensor faults, 224–225

O
OBD-II basics, 99

freeze-frame data, 99
generic codes (P0xxx), 99
manufacturer-specific codes (P1xxx and 

beyond), 99
readiness monitor status, 99

OBD-II diesel codes, 224
OBD-II scanners and Bluetooth 

dongles, 50–51
occupant-sensing systems, 382
octane rating, 144
OEM certification, 411
oil basics, 262–263

oil chemistry, 264
oil flows through the engine, 263

oil change, DIY, 274–275
drain, filter, and refill basics, 276–277
proper disposal and recycling, 277
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oil checking, 272
digital oil level sensors, 274
dipstick method, 272–274
oil color and condition, 274

oil color and condition, 274
oil dipstick, 28
oil drain pans, 55
oil leaks and stains, 278–279
oil life monitoring systems, 267

condition-based oil changes, 268
dashboard reminders and algorithms, 267
3, 000-mile rule, 267

oil matters, 262
oil service, modern, 270

brand loyalty, 271
OEM-specific oil requirements, 270
owner’s manual oil spec, 270

oil trouble, warning signs of, 277
bluish smoke, 278
dashboard low-oil pressure light, 278
engine knocking/tapping noises, 279
oil leaks and stains, 278–279

onboard charger, 200
open-circuit voltage test, 112
orange high-voltage cables, 137
overheat emergency, 259–260
overheating patterns, 255–256
owner-level checks, 400
oxygen sensor, 76, 95, 154, 184

common failure symptoms, 187–188
and feedback, 154
role in closed-loop fuel management, 187
upstream vs downstream sensors, 186–187

P
packing bearings, 305
packing serviceable wheel bearings, 305

ABS tone rings and sensors, 309
bolt-in hub assemblies, 309
grease packing, 305–308
replacement basics, 309–310

pads, 292
ceramic vs semi-metallic, 292–293

paper towels, shop rags and, 53–54
parasitic drains, 403
parking brakes, 291–292
parking sensors, 104, 385
park/neutral position switch, 89
parts organizers, 56
PB blaster, 54
pedestrian detection, 388
pegboards and wall storage, 56
penetrating oil, 54
performance and sound, 189

performance mufflers and aftermarket 
systems, 190

variable exhaust valves in modern 
performance cars, 189

personal protective equipment, 40
personal protective gear, 9–11

clothing, 11
fire extinguisher (ABC), 10
first-aid kit, 10
footwear, 11
hearing protection, 10
high-visibility vest, 9
mechanic’s gloves, 9
respiratory protection (N95–P100), 10
safety glasses, 9
work lighting, 10

PFI. See port fuel injection (PFI)
PHEVs. See plug-in hybrids (PHEVs)
pickup screen/strainer, 143
piston, 62
plastic trim tools, 44
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pliers (needle-nose, slip-joint, and 
locking), 43

plug-in hybrids (PHEVs), 74
port fuel injection (PFI), 66, 67
power and efficiency, contaminants causing 

loss of, 163
power-control-load pattern, 102–103
power flows, 359

engine power reaches the wheels, 359
power liftgates, 103
power steering, 34
power steering evolution, 324

electric power steering (EPS), 325–326
hydraulic power steering, 324–326

power tricks
cylinder deactivation, 73
modern, 69–70
supercharging, 70–72
turbocharging, 70, 71

power windows and locks, 101
precision sprayers, 168–173
pressure control, 143
pressure gauge, tire, 48–49
pressure light, dashboard low-oil, 278
pressure test, cooling-system, 250
pressure, tire, 34–35, 420, 424
professional cleaning vs DIY 

cleaners, 170–172
professional-grade scanners, 51
professional injector, 172
pry bars and trim tools, 44
puddle decoder, 397
pulse-width modulation (PWM), 129
pumps

electric in-tank, 174
variable-speed fuel, 174–175

purge valves, 155
PWM. See pulse-width modulation (PWM)

Q
quality filter, 269
quick checks that prevent parts Roulette, 245

coolant condition (quick and 
nonscientific), 246–247

coolant level and right reservoir, 246
look for leaks (dry first and then wet), 247

quick-connect pigtails, 116

R
radial tires, 341
radiator, 234
radiator and expansion tank, 234

aluminum/plastic design, 234
caps and pressure, degas tanks, 234

radiator outlet temperature sensors, 24
rail diesel systems, 151
ratchet, socket set with, 41–42
RC. See reserve capacity (RC)
rear-wheel drive (RWD), 360

vehicles, 359
reddit communities, 60
reduction gear (single-speed), 200
regen cycle monitoring, 224
regeneration cycles, DPF, 223
regenerative braking feel, 399
relay tester, 131
renewable diesel, 210, 226
reserve capacity (RC), 111
respiratory protection (N95–P100), 10
roadside safety

phone power, 11
portable roadside lights, 11
practicing, 11–12
reflective triangles, 11

rolling resistance, 355, 424
rotors, 293
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run-flat tires, 345
RWD. See rear-wheel drive (RWD)

S
SAE. See Society of Automotive 

Engineers (SAE)
safety checks, DIY vs professional, 392

ADAS recalibration, 392
owner checks (seat belts, warning 

lights), 392
safety glasses, 9
safety ratings, 391
safety tools, 18–19
scan tool for diagnostics, 158
SCR. See selective catalytic reduction (SCR)
screwdrivers (Phillips, flat-blade, and 

Torx), 43–44
sealing, oil, 262
seat and steering-wheel heaters, 103
seat belts and child safety, 383

booster-seat rules, 383
ISOFIX/LATCH systems, 383

selective catalytic reduction (SCR), 
185, 189, 220

self-parking systems, 327–328
semi-metallic pads vs ceramic pads, 292–293
sensations, strange, 398
sensor, 185

ABS tone rings and, 309
brake wear, 293
cameras and, 37
cameras and parking, 104
coolant and intake air temperature, 95
coolant system, 240
coolant temperature, 76
crankshaft and camshaft position, 94
crankshaft position, 76
knock, 76, 95

MAF, 76, 94
MAP, 94
oxygen. See oxygen sensor
parking, 385
radiator outlet temperature, 24
signals, 132
and software, 75

adaptive control, 76
ECU, 75–76

throttle position sensor (TPS), 76
TPMS, 345–346

serpentine belt, 28
shadow foam. See tool foam
shocks and struts, 330
shop rags and paper towels, 53–54
shutdown systems, 138

crash shutdown, 138
interlocks, 138
official shutdown procedures, 138

side airbags, 381
single-speed gear reduction, 368
sliding doors, 103
slip-joint pliers, 43
slipping gears, 372
smart alternators and weird 

voltages, 119–120
smart fuel management, 154

ECUs in fuel trim, 154
EVAP system, 155
oxygen sensors and feedback, 154

smart fuel pumps, 173
electric in-tank pumps, 174
high-pressure pumps for DI 

systems, 175–176
variable-speed fuel pumps, 174–175

smart power distribution modules, 129–130
smart power modules, 127
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smart steering, 326–327
ADAS integration, 328
lane keep assist, 327
self-parking systems, 327–328

smart tire technology, 346
smells, 395

burning oil, 395
coolant leaks, 395
fuel odor, 395
HVAC moldy smell, 395

smells matter, strange noises and, 394
smog control and emissions systems, 188

DEF systems for diesels (SCR), 189
EGR valves, 188
EVAP system, 188

smoke signals, 396
Society of Automotive Engineers (SAE), 40
socket set with ratchet, 41–42
sockets, USB ports and 12-volt 

accessory, 103
solid-state and smart alternators,  

90–91
solid-state batteries, 79
solid-state drivers, 127
spin-on filter vs cartridge filters,  

268–269
spotting trouble early, 311

ABS warning lights, 312–313
noise diagnostics, 311
wheel play test, 311–312

springs, 330
coil, 332
leaf, 332, 333

starters and stop/start systems, 121–123
starting system, 86

battery basics, 86–87
ECU’s role in starting, 88–89
starter motors, 87

steering
loose, 334
power, 34
and suspension, 319

steering and suspension problems, 334
clunks and vibrations, 334–335
DIY checks vs professional repairs, 336

steering and suspension work, 337
visual inspections, 336–337

leaking struts, 336
loose steering, 334

steering basics, 320–321
from linkages to rack-and-pinion, 322

modern rack-and-pinion steering, 322–324
old linkage systems, 322

power steering evolution, 324
electric power steering (EPS), 325–326
hydraulic power steering, 324–326

smart steering, 326–327
ADAS integration, 328
lane keep assist, 327
self-parking systems, 327–328

turning input to wheel movement, 321
strange noises and smells matter, 394
strange sensations, 398

pulling while braking, 398
steering wander, 398
vibrations at speed, 398

struts leaking, 336
stuck valve, 189
summer/performance tires, 344
sunroofs, 103
supercharger, 70–72
supplies and organization, 53–55
suspension basics, 328

EV and hybrid suspension 
considerations, 333

ride comfort vs handling, 329



Index      447

36_9781394408207-bindex.indd 447	 Trim size: 7.375 in × 9.25 in� July 21, 2026 1:28 PM

suspension components, 330
bushings, 331
control arms, 330
shocks and struts, 330
springs, 330

suspension matters, 328–329
suspension types, 331–333

suspension clunks, noise, 395
suspension problem, steering and, 334

clunks and vibrations, 334–335
leaking struts, 336
loose steering, 334

suspension, steering and, 319
suspension tuning, 329
synchronizers, 361
synchros, 361, 362
synthetic diesel and future fuels, 226
synthetic fuels, 78, 156, 210
synthetic gasoline/diesel (e-fuels), 210
synthetic oil, 265
“System Too Lean (Bank 1)”, 97

T
taking things apart, 17–18
tandem master cylinder, 283
tech checks, conducting, 37
telematics, 390

connected safety features, 390
crash notification (eCall), 390
over-the-air updates, 391

tester, battery, 52–53
test light, 128
thermal management, battery, 205–206
thermal safety, 390
thermometer, infrared, 312, 313
thermostat, 237

behavior test, 257–258
mechanical wax-pellet, 237–238

thicker oils, 267
thinner oils, 266
throttle position, 94–95
throttle position sensor (TPS), 76
tire, 339

affect safety, comfort, and efficiency,  
340

all-season, 344
anatomy, 341
caring for, 348

adding air, 348–349
balancing methods, 350
check tire pressure, 348
rotating at intervals, 349
tire-pressure routine, 349

changes, dealing with, 20–22
contact with road, 340
eco tire tech, 354

eco-friendly compounds, 354
recycling old tires, 354
sustainable manufacturing, 355

EV-focused tires, 345
rotations, 36
run-flat, 345
summer/performance, 344
taking care of, 34
tread, 35
truck/SUV, 345
types, 344–345
wear pattern, 35–36

tire construction and modern materials,  
340

radial construction, 341
reinforced EV tires, 342
silica compounds, 341–342

tire pressure, 34–35
check, 420, 424
gauge, 48–49
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Tire Pressure Monitoring System 
(TPMS), 22–23

automatic reset, 22
cold-weather effect, 22
limits of older systems, 22
manual reset, 22
sensor issues, 22
sensors, 345–346
tires and, 34–36

tires, buying, 347
dealer vs online buying, 347
driving style and tire choice, 347
warranty and registration, 347

tire sidewall, 342
DOT and date codes, 343–344
new EU-style ratings, 344
speed and load ratings, 343
tire size codes, 342

tire systems, specialized, 345
run-flat tires, 345
smart tire technology, 346
TPMS sensors, 345–346

toolboxes, 56
tools

bag, 56
diagnostic, 47–50
digital, 50–53
foam, 57
hand, 40

adjustable wrench, 43
combination wrenches (metric and 

SAE), 40–41
extension bars, 42
hex keys (Allen wrenches), 44
pliers (needle-nose, slip-joint, and 

locking), 43
pry bars and trim tools, 44
screwdrivers (Phillips, flat-blade, and 

Torx), 43–44

socket set with ratchet, 41–42
universal joints, 42

measuring, 47–50
plastic trim, 44
pry bars and trim, 44
safety, 18–19
trim

plastic, 44
pry bars and, 44

torque converter, 363
torque vectoring, 370–371
torque wrench, 48

beam-type, 48
click-type, 48
digital, 48

TPMS. See Tire Pressure Monitoring 
System (TPMS)

TPS. See throttle position sensor (TPS)
traditional belt-driven alternator, 91
traditional four-wheel drive, 370
traditional fuse replacement, 128–129
traditional torque converter automatics, 363
transmission

automatic, 362–364
continuously variable transmission 

(CVT), 366–367
diagnosing trouble

check-engine and transmission lights, 372
harsh shifting, 372

dual-clutch transmissions (DCT),  
364–366

electronic continuously variable 
transmission (eCVT), 368

fluid, 33–34
maintenance, 373, 375

fluid types, 373–374
heat management, 374
lifetime fluid myths, 374
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manual, 361–362
repairs get serious, 375

rebuild vs replace, 375–376
specialist, 376
symptom guide, 373

trays, magnetic, 56
tread, 35
tread-depth gauge, 353
trim tools

plastic, 44
pry bars and, 44

trouble, diagnosing, 371
slipping gears, 372

truck/SUV tires, 345
tubular headers, 180
turbocharged engines, 70, 271–272
turbocharged fuel delivery, 151–152
turbocharger, 70, 71

integrated into manifold, 181
turbocharging, 151
turbocharging and power, 216

boost and efficiency benefits, 217
modern diesels as turbocharge, 216
role of intercoolers, 216–217

turbo lag, 70
turning fuel into motion, 62–63

U
universal joints, 42

extension bars and, 42
USB ports and 12-volt accessory sockets, 103

V
variable exhaust valves

legal vs illegal modifications, 190
in modern performance cars, 189

variable-geometry turbocharger (VGT), 217
variable-speed fuel pumps, 174–175
variable valve timing (VVT), 72
Vehicle Identification Number (VIN)

finding, 12–13
getting, 13–14

car-specific information, 13
unlocking vehicle info with, 12–14

vehicle safely, lifting and supporting, 44
creeper, 46–47
hydraulic floor jack, 45
jack stands, 45–46
wheel chocks, 46

vehicle-to-grid (V2G) technology, 79
VGT. See variable-geometry 

turbocharger (VGT)
viscosity, 266–267
voltage test, open-circuit, 112
VVT. See variable valve timing (VVT)

W
wall storage, pegboards and, 56
warm engine, 237
warning lights, 98

and diagnostic systems, 97–100
warning signs of oil trouble, 277

bluish smoke, 278
dashboard low-oil pressure light, 278
engine knocking/tapping noises, 279
oil leaks and stains, 278–279

washer
fluid, 36, 37
keeping and eye on, 36–37

waste spark, coil packs and, 92–93
water pump

clues, 258
coolant system, 235–236
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water separator, 167
4WD. See four-wheel drive (4WD)
WD-40 specialist, 54
wear, checking for, 352

tread depth tools, 353
uneven wear patterns, 353–354
wear bars, 353

weird voltages, smart alternators 
and, 119–120

wheel alignment basics, 350–351
wheel bearings, packing serviceable,  

305
ABS tone rings and sensors, 309
bolt-in hub assemblies, 309
grease packing, 305–308
replacement basics, 309–310

wheel chocks, 19

wheel-end work, maintenance and 
DIY tips, 313

pad and rotor vs hub replacement, 314–315
torque specs for hubs and lugs, 313–314

wheel play test, 311–312
wipers, keeping and eye on, 36–37
wiring and modules, 131

Body Control Module (BCM), 132–133
CAN bus communication, 133–134
DIY splicing, 134–135
wiring harness, 131–132

work lighting, 10
worn spark plugs, symptoms of, 124

Z
zip ties, 55


