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  A 
  Absolute/dynamic viscosity, 

8–9  
  Absorbed glass mat (AGM) 

battery, 20  
  Absorption, 9  
  ABS truck hydraulic control 

unit, 8  
  ABS truck malfunction 

system, 8  
  Accelerate, 10  
  Acceleration, 10–11  
  Acceleration test, 11  
  Accelerator pedal position 

(APP) sensor, 47–48  
  Accelerator pedals, 17  
  Accelerator pump, 11  
  Accelerometer, 11–12  
  Accident measuring 

triangle, 1–2  
  Accident reconstruction, 12  
  AC coupling, 9  
  Accumulator, 12  
  AC induction motor, 9–10  
  Ackermann principle, 12  
  Ackermann steering 

system, 12–13  
  AC motor, 525  
  Acrylic paint, 13  
  Active restraint system, 14  
  Active Safety Control 

Module, 187  
  Active sensor, 14  
  Active wheel speed sensor 

(WSS), 615  

  Actuator, 14  
  Adaptive cruise controller 

(ACC), 15  
  Adaptive learning, 16  
  Adaptive memory, 16  
  Adaptive testing, 16  
  AD converter circuit, 14  
  Additive, 17  
  Address, 17  
  Adhesion, 17  
  Adhesive, 17  
  Adiabatic process, 17  
  Adjustable brake, 17  
  Advanced diesel engine 

management system 
(ADEMS), 16–17  

  Advanced driving 
assistance systems 
(ADAS), 398  

  Aerobic sealant, 18  
  Aerodynamic drag, 18  
  Aerodynamics, 18  
  A-frame control arm, 19  
  A� erburner, 20  
  A� ercooler, 20  
  A� er top dead center 

(ATDC), 52  
  Air ABS, 20–21  
  Air ABS blink codes, 21  
  Air ABS brake modulator, 22  
  Air ABS electronic control 

unit (ECU), 22  
  Air bag, 14, 22–23, 134  
  Air brake compressor, 

23–24  

  Air brake double check 
valve, 24  

  Air brake dual air pressure 
gauge, 24–25  

  Air brake pressure 
protection valve, 
25–26  

  Air brake reservoir drain 
valves, 26–27  

  Air brake reservoir safety 
valves, 27–28  

  Air brakes, 28, 396–397, 
454–455, 462, 490, 
506–507, 563–564  

  Air cleaner, 29  
  Air conditioning, 29–30  
  Air-cooled engine, 31  
  Air core gauge, 31  
  Air dam, 31–32  
  Air density, 33  
  Air disc brakes, 33–34  
  Air � ow, 34  
  Air � ow meter, 34  
  Air � ow types, 35  
  Air-fuel charge, 35  
  Air-fuel ratio, 35  
  Air-fuel ratio sensor, 35  
  Air gap, 35  
  Air injection 

reactor (AIR), 22  
  Air-over-hydraulic brake 

system, 36  
  Air spring suspension, 36  
  Air standard dual cycle, 37  
  Air-to-fuel ratio (AFR), 19  

      Index 
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  Air turbulence, 37  
  Align, 37  
  ALLDATA, 37  
  All-electric drive mode, 37  
  Alloy, 38  
  All-wheel drive (AWD) shi�  

motor, 7  
  All-wheel drive (AWD) 

vehicle, 7, 58, 
169–170  

  Alphanumeric code, 38  
  Alternating current (AC), 9  
  Alternative fuels, 38  
  Alternator, 38–39  
  Aluminum bearing 

material, 39  
  Ambient air 

temperature, 39  
  Amboid gearset, 39–40  
  American Petroleum 

Institute (API) 
oil service 
classi� cation, 46  

  American Society of 
Mechanical Engineers 
(ASME), 50  

  American Trucking 
Associations (ATA) 
connector, 51  

  American Wire Gauge 
(AWG) system, 58  

  Ammeter, 41  
  Ammeter shunt, 41–42  
  Amperage, 42  
  Ampere-hour, 42  
  Amperes, 42  
  Ampere’s rule, 42  
  Ampere-turn, 42  
  Ampli� er piston, 42  
  Amplitude, 41  
  Anaerobic sealant, 42  
  Analog, 43  
  Analog multimeter, 43  
  Analog signal, 43, 178  
  Analog-to-digital (AD) 

converter, 14  
  Anemometer, 43  
  Aneroid, 43  
  Annealing, 44  
  Annulus, 44  

  Anode, 44  
  Antechamber, 419  
  Anti-dive, 44  
  Antifreeze, 44  
  Anti-lock brake system 

(ABS), 7–8  
  Antioxidants, 44  
  Anti-rattle clips, 45  
  Anti-roll bar.  See  Stabilizer 

bar  
  Anti-squat, 45, 313  
  Anti-sway bar.  See  Stabilizer 

bar  
  Apex, 46, 78  
  API donut, 46  
  A-pillar, 45–46  
  API service classi� cation, 46  
  API starburst, 47  
  A-post.  See  A-pillar  
  Application valve, 48  
  Aramid, 48  
  Armature, 48–49  
  Articulated, 49  
  Articulated bus, 49  
  Articulation test, 49  
  Asbestosis, 49  
  Ash content, 49–50  
  Aspect ratio, 50  
  Assembly line 

communications 
link (ALCL), 37  

  Assembly line diagnostic 
link (ALDL), 37, 183  

  Assist hybrid, 50  
  Asymmetrical, 50  
  Atmospheric pressure, 53  
  Atom, 53  
  Atomization, 53  
  Atomize, 53  
  Automated driving systems 

(ADS), 18  
  Automated safety 

transmission 
(AST), 55  

  Automatic four wheel drive 
(AUTO-4WD), 53  

  Automatic locking 
di� erential, 53  

  Automatic locking hubs, 
53–54  

  Automatic shutdown 
(ASD), 49  

  Automatic transaxle, 54  
  Automatic transfer case 

(ATC), 51–52, 53  
  Automatic transfer case 

control module 
(ATCM), 52  

  Automatic transmission, 
54–55  

  Automatic transmission 
� uid (ATF), 52, 
54–55  

  Automobile Manufacturers 
Association 
(AMA), 599  

  Automotive, 12  
  Automotive A/C 

servicing, 56  
  Automotive brake system, 

103, 358–359, 422  
  Automotive Service 

Excellence 
ASE), 49  

  Automotive suspension, 
508–509  

  Autonomous vehicle (AV), 
56, 57  

  Autonomous vehicle 
levels, 56  

  Auto ranging, 53  
  AutoShi�  and AutoShi�  

generation II 
manual automatic 
transmissions, 
56–57  

  AutoShi�  truck 
transmissions, 57  

  Available voltage in a 
circuit, 57–58  

  Axial, 59  
  Axial load, 59  
  Axial motion, 59  
  Axial play, 59  
  Axis, 59  
  Axis system, 59–60  
  Axle, 60  
  Axle bearing, 60  
  Axle windup, 60–61  
  Axle yaw, 61   
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  B 
  B20, 65  
  Babbitt, 65  
  Back� re, 65–66  
  Backing plate, 66  
  Backlash, 66  
  Backlight, 66  
  Backpressure, 67  
  Backside spacing, 67  
  Back spacing, 65  
  Back taper, 65  
  Backup camera, 67  
  Bakelite, 67  
  Balance sha� , 67  
  Ball bearing, 67  
  Ball joint, 68  
  Banjo axle, 68–69  
  Bar, 69  
  Barometric manifold 

absolute pressure 
(BMAP) sensor, 69  

  Barometric pressure, 69  
  Barometric pressure 

(BARO) sensor, 69  
  Base, 70  
  Base circle, 70  
  Base timing, 70  
  Basic mathematics 

(addition, 
subtraction, 
multiplication, and 
division), 71  

  Battery, 71  
  Battery case, 71  
  Battery charging, 71  
  Battery conductance 

testing, 72–73  
  Battery conductance test 

procedure, 72  
  Battery discharging, 73  
  Battery equalizer, 74  
  Battery isolator systems, 74  
  Battery pack SOC, 75  
  Battery pack visual 

signal, 75  
  Battery state-of-charge 

(SOC), 75  
  Battery state-of-charge 

indicator, 75  
  Battery terminals, 75–76  

  Baud rate, 76  
  Bayonet Neil-Concelman 

(BNC) connector, 92  
  Bead, 77  
  Bead base, 78  
  Bead bundle, 78  
  Bead coils, 78  
  Bead cord, 78  
  Bead face, 78  
  Bead � ller, 78  
  Bead heel, 78  
  Bead seat, 78  
  Bead toe, 78  
  Bearing, 78  
  Bearing (inside diameter), 79  
  Bearing cap, 79  
  Bearing cone, 79  
  Bearing crush, 80  
  Bearingized, 80  
  Bearing lubrication, 80  
  Beating vibration, 80–81  
  Before top dead center 

(BTDC), 81  
  Belleville spring, 81  
  Bell housing, 81  
  Belt, 81  
  Belt alternator starter 

(BAS), 82  
  Belt-driven starter 

generator (BSG), 513  
  Belt system, 81–82  
  Belt tension, 83  
  Belt tensioner, 83  
  Bendix drive, 84  
  Bevel gears, 84–85  
  Bias-belted tire, 86  
  Biasing, 87  
  Bias-ply tire, 87  
  Bias voltage, 87  
  Bidirectional 

communication, 87  
  Big end, 87  
  Bimetal gauge, 87  
  Bimetallic, 87  
  Binary, 87  
  Biodiesel, 88  
  Bipolar, 88  
  Bit, 88  
  Black smoke, 88  
  Blink/� ash codes, 88–89  

  Blockchain framework, 89  
  Block diagram, 89  
  Blocker rings, 90  
  Block learn function, 89  
  Blowby gases, 90  
  Blower, 468  
  Blower motor, 90  
  Blow-o�  valve (BOV), 90  
  Blue smoke, 91  
  Bluetooth, 91–92  
  Bluetooth detection, 91–92  
  Bobtail proportioning 

valve, 92–93  
  Body control area network 

(B-CAN), 76  
  Body control module 

(BCM), 76, 366, 
444–445  

  Body ground wire, 93  
  Bogie axle, 93  
  Boiling point, 93  
  Bolt, 93  
  Bolt circle, 93  
  Bolt pattern, 93  
  Boom vibration, 94  
  Boost, 94  
  Boost control, 94  
  Bore, 94  
  Borescope, 94–95  
  Bosch peak-and-hold 

injector waveform, 95  
  Bottom dead center (BDC), 

3–4, 77, 198, 522  
  Bottom end, 95  
  Bound electrons, 95  
  Bowden cable, 95  
  Bowed (buckled) frame, 95  
  Boxer ICE, 95  
  Boyle’s Law, 95–96  
  Brake assist (BA/BAS), 97, 

204–205  
  Brake bleeding, 96–97  
  Brake booster, 97  
  Brake caliper, 109–110.  See 

also  Caliper  
  Brake chamber, 97–98  
  Brake fade, 98–99  
  Brake � uid, 99–100  
  Brake horsepower (BHP), 

85–86  
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  Brake lines, 100  
  Brake mean e� ective 

pressure (BMEP), 92  
  Brake pad, 100  
  Brake pressure modulator 

valve (BPMV), 211  
  Brake rotor, 101  
  Brakes, 522  
  Brake speci� c fuel 

consumption 
(BSFC), 101–102, 104  

  Braking performance, 102  
  Braking ratio, 102  
  Braking stability, 102  
  Braking system, 103  
  Breaker points, 104  
  Breakout box, 104  
  Brinelling, 104  
  British � ermal Unit 

(BTU), 104  
  Brushes, 104  
  Bu� er, 104  
  Bulkhead, 104, 240  
  Bump steer, 104  
  Bus, 105  
  Bus con� guration, 105  
  Bushing, 105  
  Buss bar, 105  
  Butter� y valve.  See  � rottle  
  Butt splice, 105  
  Bypass hose, 105–106  
  Bypass valve.  See  Blow-o�  

valve (BOV)  
  Byte, 106   

  C 
  Cab forward, 138  
  Cab-over-engine 

(COE), 138  
  Cage, 109, 465  
  Calibration gas, 109  
  Caliper, 109–110  
  Calories, 110  
  Calori� c value (fuel), 110  
  Camber, 111  
  Cam follower.  See  Li� er; 

Valve li� er  
  Camsha� , 111  
  Camsha�  gear backlash, 111  
  Camsha�  gear runout, 112  
  Camsha�  lobe, 112  

  Camsha�  position (CMP) 
sensor, 112  

  Cantilever axle, 116  
  Capacitance, 116  
  Capacitor, 116  
  Capacitor capsule MAP 

sensor, 116  
  Capacitor discharge 

ignition (CDI) 
system, 123  

  Carbon, 116  
  Carbon-core wire, 116–117  
  Carbon dioxide (CO 2 ), 117  
  Carbon monoxide (CO), 

117, 138  
  Carbon residue, 117  
  Carburetor, 117–118, 218  
  Carburizing, 118  
  Carcass, 118  
  Carcass plies, 119  
  Case-hardening, 119  
  Case/model-based 

diagnostic 
reasoning, 119  

  Caster, 119–120  
  Caster sweep, 120  
  Catalyst, 120–121  
  Catalytic converter, 121  
  Catalytic substrate, 121  
  Cat-back exhaust 

system, 121  
  Catch tank, 121  
  Cathode, 121  
  Cathode ray tube (CRT), 121  
  Cavitation erosion, 122  
  Cell, 124  
  Center bearing, 124–125  
  Center bolt, 125  
  Centerline steering, 126  
  Centerlink, 126  
  Center of gravity (CG), 

125–126, 459  
  Central processing unit 

(CPU), 126, 152  
  Centrifugal advance, 126  
  Centrifugal force, 126, 127  
  Centrifugal oil � lter, 126  
  Centrifugal 

supercharger, 127  
  Centripetal force, 127  

  Cetane, 127  
  Cetane improvers, 128  
  Chain and sprocket 

drive, 128  
  Chain tensioner, 128  
  Chamfered edge, 129  
  Chamfered strut, 129  
  Charge air cooler 

(CAC), 109  
  Charles’s Law, 129  
  Chassis, 129  
  Chassis dynamometer, 

199–200  
  Chassis ground, 129  
  Check engine light, 129  
  Check valve, 129  
  Chloro� uorocarbon, 129  
  Choke, 130  
  Circuit, 130  
  Circuit breaker, 131  
  Circuit number, 131  
  Circuit resistance tests, 131  
  Circuit sensing, 131  
  Circular mil, 131  
  Circumference, 131  
  Class B Data 

Communications 
Network Interface, 
132–133  

  Class 2 serial 
communications, 132  

  Clearance volume, 133  
  C-lock axle, 133  
  Clock generator, 133  
  Clock spring, 134  
  Closed loop, 134  
  Closing ramp, 134  
  Cloud point, 134  
  Clutch, 134–135  
  Clutch brake, 135–136  
  Clutch disc, 137  
  Cocktail shaker 

piston, 138  
  Coe�  cient of friction, 

138–139  
  Cogged belt, 139  
  Coil-on-plug (COP) ignition 

system, 151  
  Coil spring, 139  
  Coke, 139  
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  Cold cranking amps 
(CCA), 122  

  Collector, 139  
  Collision alert indicators, 

139–140  
  Combination valve, 140  
  Combustion, 3, 5–6, 140  
  Combustion chamber, 140  
  Comet 5 piston, 141  
  Common rail fuel injection, 

141–142  
  Companion cylinder, 142  
  Companion � ange, 142–143  
  Compensating port, 143  
  Component alignment, 37  
  Compound-wound 

motor, 144  
  Comprehensive component 

monitor (CCM), 
123, 144  

  Compressed natural gas 
(CNG), 138  

  Compressibility, 144  
  Compression brake, 144  
  Compression ignition 

engine, 4–6.  See also
Diesel engine  

  Compression ratio, 3, 5, 
144–145  

  Compression sensing 
ignition, 145  

  Computer command 
control (C3), 122  

  Condensation point, 145  
  Condenses, 145  
  Conditional Driving 

Automation, 
145–146  

  Conduction, 146  
  Conductive materials, 146  
  Conductivity, 72–73  
  Conductor, 146  
  Cone clutch, 147  
  Connected vehicle, 147  
  Connecting rod, 147  
  Connector, 147  
  Constant velocity (CV) 

joint, 158–159  
  Contamination, 147  
  Continuity tester, 147  

  Continuously variable 
transmission (CVT), 
159–160  

  Continuous monitor, 148  
  Continuous port fuel 

injection (CPI), 152  
  Control arm, 148  
  Control device, 148  
  Controller area network 

(CAN), 76, 113–116, 
139, 149, 206, 474  

  Control module, 149  
  Convection, 149  
  Conventional current 

theory, 149  
  Converter enhanced 

electronically 
managed automated 
transmission 
(CEEMAT), 124  

  Coolant, 150  
  Coolant reservoir tank, 150  
  Cooling fan, 150  
  Cooling system, 150–151  
  Cooperative fuel research 

(CFR) engine, 128  
  Core-out plug, 152  
  Corporate Average 

Fuel Economy 
(CAFE), 109  

  Corrosion, 152  
  Corrosion inhibitors, 152  
  Corrosion test, 152  
  Corrosive, 152  
  Co-solvent, 152  
  Cotter pin, 152  
  Counterelectromotive force 

(CEMF), 124, 485  
  Cracking, 153  
  Crank arm/throw, 154–155  
  Crankcase, 153  
  Crankcase depression 

regulator (CDR), 
123–124  

  Crankcase ventilation, 153  
  Cranking amperes 

(CA), 109  
  Cranking circuit, 153  
  Cranking motor.  See  Starter 

motor  

  Cranksha� , 153–154  
  Cranksha�  position (CKP) 

sensor, 131–132  
  Crank web, 154–155  
  Crash data retrieval 

(CDR), 12  
  Crate engine, 155  
  Cross camber, 155  
  Cross caster, 155–156  
  Cross� re, 156  
  Cross� ow cylinder 

head, 156  
  Cross weight, 156  
  Cruise control, 156  
  Cruise control resume/

increase switch, 
156–157  

  Cruise control set/decrease 
switch, 157  

  Cruise control switch, 
157–158  

  Curb weight, 158  
  Current, 158  
  Current limiting hump, 158  
  Customary measuring 

system, 158  
  Cycle, 160  
  Cylinder block, 160  
  Cylinder deck, 161  
  Cylinder head, 161  
  Cylinder head temperature 

(CHT) sensor, 130  
  Cylinder hone, 161  
  Cylinder liner, 161   

  D 
  Dampening, 163  
  Damper.  See  Harmonic 

balancer  
  Damping, 163–164  
  Data, 164  
  Data bus communication, 

164–165  
  Data link connector (DLC), 

37, 183  
  Data stream, 165  
  Datum plane, 165  
  DC generator, 165  
  Dead axle, 166  
  Decimal, 165  
  Decompressor, 165–166  
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  Dedicated short-range 
communications 
(DSRC), 197  

  De Dion rear axle, 166  
  Deep-cycle battery, 166  
  De� ection rate, 167  
  Defogger, 167  
  Defroster, 167  
  Deglazing, 167  
  Delphi design, 75  
  Delta-wound stator, 167–168  
  Department of 

Transportation 
(DOT) tire 
certi� cation codes, 
185–186  

  Depth, 168  
  Detergent additives, 168  
  Detonation, 168  
  DEX-COOL, 168, 379  
  Diagnostic chart, 169  
  Diagnostic executive, 169  
  Diagnostic trouble codes 

(DTCs), 197, 366, 
405–406  

  Diagonal braking system, 
169–170  

  Dial bore gauge, 170  
  Dial indicator, 170–171  
  Diameter, 171  
  Diamond-shaped 

frame, 171  
  Diaphragm, 172  
  Diaphragm spring, 172  
  Die grinder, 172  
  Dielectric, 172  
  Dielectric grease, 172  
  Dielectric strength, 172  
  Diesel engine, 172–173  
  Diesel exhaust � uid (DEF), 

166–167, 481  
  Diesel fuel, 173–174  
  Diesel fuel #1, 175  
  Diesel fuel #2, 175  
  Diesel fuel heater, 174–175  
  Diesel fuel injector, 473  
  Diesel knock, 175  
  Diesel oxidation catalyst 

(DOC), 120–121, 
183–184  

  Diesel particulate � lter 
(DPF), 120, 176, 188  

  Diesel plunger pump, 176  
  Di� erential, 177  
  Digital-analog converter 

(DAC), 14  
  Digital multimeter (DMM), 

187, 389  
  Digital radio, 177  
  Digital signal, 178  
  Digital storage oscilloscope 

(DSO), 196–197, 388  
  Digital thermometer, 178  
  Dilution di� erential 

ratio, 178  
  Diode, 178  
  Diode trio, 178  
  Dip stick, 178  
  Direct current (DC), 9, 165  
  Direct/distributorless 

ignition system 
(DIS), 168  

  Direct drive, 179  
  Direct ignition (DI), 

168–169  
  Direct Injection (DI), 5, 169  
  Directional tires, 179  
  Directional wheels, 179–180  
  Disc brakes, 180–181  
  Discrete device, 181  
  Dispersants, 181  
  Displacement, 181–182  
  Distributor, 182  
  Distributor ignition 

(DI), 169  
  Distributor indexing, 182  
  Distributorless ignition 

system (DIS).  See
Waste-spark ignition  

  Distributor-type diesel 
injection pump, 
182–183  

  Division, 183  
  Dog clutch, 184  
  Dog tracking, 184  
  Dolly, 184  
  Doppler e� ect, 184–185  
  Doppler radar, 436  
  Double-cardan joint, 

581–582  

  Double-wishbone modi� ed 
strut suspension, 
186–187  

  Downdra�  carburetor, 187  
  Drag, 188  
  Drag coe�  cient, 189  
  Drag link, 189  
  Dri� , 189  
  Drivability, 190  
  Driveline, 190.  See also

Drivetrain  
  Driveline angle 

phasing, 190  
  Driver information center 

(DIC), 172  
  Driver monitoring system 

(DMS), 187  
  Drivesha� , 191, 425–426  
  Drivesha�  angles 

measurement, 
191–192  

  Drivesha�  balancing, 
192–193  

  Drivetrain, 193  
  Driving automation, 

193–194  
  Dropping point, 194  
  Drum brakes, 194–195  
  Drum brakes duo-servo 

incremental self-
adjuster, 195  

  Drum brakes leading-
trailing incremental 
self-adjuster, 
195–196  

  Dry liner, 344  
  Dry manifold, 196  
  Dry park test, 196  
  Dry sump lubrication 

system, 196  
  Dry weight, 196  
  Dual-mass � ywheel, 198  
  Dual master cylinder, 198  
  Dual motor-generator 

hybrid, 198  
  Dual overhead camsha_ 

(DOHC), 389  
  Dump valve, 90  
  Duration, 198–199  
  Durometer, 199  
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  Duty cycle, 199  
  Dwell, 199  
  Dwell section, 199  
  Dynamometer (Dyno), 

199–200   

  E 
  E-85, 203  
  Earthmoving machines, 203  
  Eccentric, 205  
  E-coil, 205  
  Elastomer, 208  
  Electric A/C 

compressor, 208  
  Electrical burn, 210  
  Electrical � re, 210  
  Electrical ground, 275  
  Electrically assisted steering 

(EAS), 203–204  
  Electrically powered 

hydraulic steering 
(EPHS), 219–220  

  Electrical solvent, 210  
  Electric brake retarder, 208  
  Electric circuit, 208  
  Electric device, 208  
  Electricity, 210  
  Electric motor, 208–209  
  Electric parking brake 

(EPB), 210  
  Electric power steering 

(EPS), 203–204  
  Electric shock, 210  
  Electric vehicles (EVs), 20, 

21, 37, 223–224  
  Electric water pump, 210  
  Electrodes, 211  
  Electro-hydraulic brake 

assist systems, 211  
  Electrolyte, 211  
  Electromagnet, 211  
  Electromagnetic clutch, 211  
  Electromagnetic � eld 

(EMF), 211–212  
  Electromagnetic induction, 

212, 213  
  Electromagnetic interference 

(EMI), 218  
  Electromagnetics, 213  
  Electromagnetic 

solenoid, 212  

  Electromagnetism, 213  
  Electromotive force (EMF), 

217, 370, 413, 
414, 485  

  Electron, 214  
  Electron � ow theory, 214  
  Electronically erasable 

programmable 
read only memory 
(EEPROM), 207  

  Electronic brake control 
module (EBCM), 
139–140, 205, 211  

  Electronic braking system 
(EBS), 21  

  Electronic control unit 
(ECU), 22, 207  

  Electronic Data Systems 
(EDS), 386  

  Electronic device, 214  
  Electronic distributor unit 

(EDU) injector, 
222–223  

  Electronic fuel injection 
(EFI), 207  

  Electronic fuel injectors, 
214–216  

  Electronic ignition, 216  
  Electronic ignition 

module, 216  
  Electronic listening 

device, 217  
  Electronic returnless fuel 

system (ERFS), 220  
  Electronic service 

information 
(ESI), 221  

  Electronic service tools 
(EST), 221, 479  

  Electronic spark control 
(ESC), 220  

  Electronic spark timing 
(EST), 222  

  Electronic unit injector 
(EUI), 16, 222–223  

  Electronic vibration 
analyzer (EVA), 224  

  Electrostatic discharge 
(ESD), 220  

  Electrostatic � eld, 217  

  Element, 217  
  Embittered ethylene 

glycol, 217  
  Emergency brake assist 

(EBA), 204–205  
  Emergency � asher 

system, 217  
  Emission gases, 218  
  Emulsion, 218  
  Emulsion tube, 218  
  Enable criteria, 218  
  Endplay, 218  
  Energy, 218  
  Energy-absorbing steering 

column operation, 
218–219  

  Engine control module 
(ECM), 16–17, 88, 
89, 533  

  Engine control unit (ECU), 
89, 303–304  

  Engine coolant temperature 
(ECT) sensor, 206  

  Engine/electronic control 
module (ECM), 
205–206  

  Engine fuel temperature 
(EFT) sensor, 207  

  Engine management 
computer (EMC), 310  

  Engine Manufacturer 
Diagnostic 
(EMD), 217  

  Engine mapping, 219  
  Engine speed sensor, 219  
  Engine support � xture, 219  
  Enrichment, 219  
  Environmental Protection 

Agency (EPA), 219  
  Equivalent resistance, 220  
  Erasable programmable 

read-only memory 
(EPROM), 220  

  Ergonomics, 220  
  Ethanol, 222  
  Ethylene glycol, 222  
  Ethylhexanoic acid 

(2-EH), 379  
  Ethyl tertiary butyl ether 

(ETBE), 222  
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  Evaporative (EVAP) 
emission control 
system, 224  

  EV battery charging 
connectors, 224–225  

  EV charging station, 
225–226  

  EV charging time, 226–227  
  Event data recorder 

(EDR), 207  
  EV heater core, 288  
  EV paddle connector, 227  
  Exhaust a� ertreatment 

system (ATS), 
227–228  

  Exhaust brake, 228  
  Exhaust gas analyzer, 228  
  Exhaust gas recirculation 

(EGR), 207  
  Exhaust gas sensor, 228  
  Exhaust manifold, 229  
  Exhaust pipe bending, 229  
  Exhaust system, 229  
  Exhaust system 

hangers, 230  
  Exhaust valve timing, 592  
  Expansion tank, 230–231  
  Extended core spark 

plug, 231  
  External combustion 

engine, 231  
  Extreme pressure (EP) 

additive, 219   

  F 
  Factory-level scan 

tools, 480  
  Failure mode identi� er 

(FMI), 115, 245  
  Failure record, 234  
  False lean, 234  
  False rich, 234  
  Fanstat, 234  
  Farad, 234  
  Faraday’s Laws of 

Electromagnetic 
Induction, 234–236  

  Fast control area network 
(F-CAN), 236  

  Fast idle solenoid, 236  
  Fatigue, 236  

  Federal test procedure 
(FTP), 256  

  Feedback, 237  
  Feeler gauge, 237  
  Felling head, 237  
  Fender, 237  
  Fiberboard, 238  
  Fiber optics, 238  
  Field circuit, 238  
  Field circuit 

modulation, 238  
  Field coils, 48, 238  
  Field oriented control 

(FOC), 513  
  Field relay, 238  
  Fi� h wheel, 238–239  
  Fillet, 239  
  Film strength, 239  
  Filter, 239  
  Final drive, 239  
  Fire ring, 240  
  Firewall, 240  
  Firing interval, 307  
  Firing line, 240  
  Firing order, 240  
  Firing section, 240  
  Firing voltage, 240  
  Flag, 240  
  Flame point, 240  
  Flank, 241  
  Flash codes, 241  
  Flash point, 241  
  Flathead ICE, 241  
  Flex fan, 241–242  
  Flexible fuel vehicles 

(FFV), 237  
  Flexplate, 242  
  Float bowl, 242  
  Floating car data (FCD), 

236, 273  
  Floating cellular data, 236  
  Flooding, 242  
  Floorboard, 242  
  Flow parameters, 242  
  Flow switch, 242  
  Fluid coupling, 243  
  Flux, 244  
  Flux density, 244  
  Flux lines, 244  
  Flywheel, 244–245  

  Foam inhibitors, 245  
  Folding outside mirrors, 246  
  Foot-pound, 246  
  Force, 247  
  Force coe�  cient, 247  
  Ford Motor Company, 52  
  Forestry machines, 248  
  Forged, 248  
  Forkli�  truck, 248–249  
  Formed-in-place gasket 

(FIPG), 239  
  Forward collision alert 

system, 249–250  
  Forward control truck.  See

Cab-over-engine 
(COE)  

  Fouling spark plug, 250  
  Foundation brakes, 250–251  
  Four-stroke cycle (4-stroke 

cycle), 2–6, 251  
  Four-wheel-drive (4WD) 

shi�  motor, 7  
  Four-wheel drive (4WD) 

vehicle, 7, 53, 58, 
251, 426, 565  

  Four-wheel steering, 
251–252  

  Four-wire oxygen sensor, 252  
  Fractured connecting 

rod, 252  
  Frame design, 253  
  Frame-ground circuit, 253  
  Free electrons, 253  
  Free-� oating piston pin, 253  
  Free vibration, 254  
  Freewheeling clutch, 390  
  Freeze frame, 254  
  Freon refrigerant, 129  
  Frequency, 255  
  Frequency modulation 

(FM), 245  
  Friction, 255  
  Friction clutch, 255  
  Front axle disconnect 

(FAD), 233  
  Front/rear split braking 

system, 255–256  
  Front-wheel-drive (FWD) 

vehicle, 58, 
169–170, 262  
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  Fuel, 256  
  Fuel cell, 257  
  Fuel compensation 

sensor, 257  
  Fuel gauge circuit, 257  
  Fuel injection, 257  
  Fuel line, 257  
  Fuel mechanical pump, 258  
  Fuel pressure regulator, 257  
  Fuel rail, 259  
  Fuel system, 259  
  Fuel tank, 260  
  Fuel trim, 260  
  Fuel trim monitor, 260  
  Fulcrum, 260  
  Full driving automation, 260  
  Full-� oating axle, 260  
  Full hybrid, 260–261  
  Functional check 

procedure, 261  
  Functional monitoring, 261  
  Fuse, 261  
  Fuse box, 261  
  Fused jumper wire, 261  
  Fusible link, 261–262   

  G 
  Galling, 265  
  Gap switch, 265–266  
  Garter spring, 266  
  Gas analyzer, 266  
  Gasket, 266  
  Gas laws, 266  
  Gasohol, 266  
  Gasoline, 267  
  Gasoline direct injection 

(GDI), 267–268  
  Gauss, 267  
  Gauss gauge, 267  
  Gay-Lussac’s law, 267  
  G-Coolants, 265  
  Gearbox, 268  
  Gear ratio, 268  
  Gear reduction, 268  
  Gear reduction 

starter, 268  
  Gears, 268  
  Gearset, 269  
  Gel battery, 269  
  General Motors (GM), 52, 

122, 168, 386  

  Generation II Eaton Fuller 
Roadranger truck 
transmissions, 57  

  Generator.  See  Alternator; 
DC Generator  

  Geometric centerline, 269  
  Geometry, 269  
  Glad hands, 269–270  
  Global positioning system 

(GPS), 273  
  Glow plug, 271  
  Glow plug diagnosis, 271  
  Glow plug electronic 

controller, 272  
  Glow plug thermal 

controller, 272  
  Governor mechanism, 

272–273  
  Grain alcohol, 222  
  Gram, 273  
  Graphite, 274  
  Graticule, 274  
  Grease, 274  
  Gross combined weight 

rating (GCWR), 267  
  Gross horsepower, 275  
  Gross vehicle weight rating 

(GVWR), 51, 276  
  Ground, 275  
  Grounded circuit, 276  
  Ground prong, 276   

  H 
  Half sha� , 279  
  Half-wave recti� cation, 279  
  Hall-e� ect material, 456  
  Hall-e� ect sensor/switch, 

279–280  
  Hall-e� ect sensor test, 280  
  Halogen light bulb, 280  
  Handbrake/e-brake, 398  
  Harmonic balancer, 

280–281  
  Harness connectors, 281  
  Harness routing 

diagram, 281  
  Headliner, 282  
  Head Up Display 

(HUD), 294  
  Heat, 282  
  Heat crossover, 282  

  Heated mirrors, 284  
  Heated rear window 

defroster, 284–285  
  Heated seats, 285  
  Heat engine, 283  
  Heater core, 285  
  Heater hoses, 285  
  Heating, ventilation, and 

air conditioning 
(HVAC) system, 435  

  Heat of compression, 284  
  Heat range, 283  
  Heat riser, 283  
  Heat shield, 283  
  Heat shrink tubing, 283  
  Heat sink, 284  
  Heat-treated truck 

frame, 284  
  Heat value of liquid, 284  
  Heave, 285  
  Heavy-duty coil spring 

clutches, 423  
  Heavy-duty on-board 

diagnostics 
(HD-OBD), 51, 
88, 282  

  Height sensing brake 
proportioning 
valve, 285  

  Helical gear, 285–286  
  Hemispherical combustion 

chamber, 286  
  Hendrickson equalizing 

bar, 286  
  Hertz, 286  
  Hesselman helical loop, 286  
  HEV heater core, 288  
  High driving 

automation, 289  
  High energy ignition 

(HEI), 285  
  High-pressure common rail 

(HPCR) diesel fuel 
injection, 289–290  

  High-side drivers 
(HSD), 293  

  High-voltage bu� er 
zone, 290  

  High-voltage (HV) 
disconnect, 290  
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  High-voltage (HV) 
electrical spark, 3  

  Highway Driving Assist, 
398, 399  

  Homogeneous, 291  
  Honda V2 industrial 

engine, 165–166  
  Hood, 291  
  Hooke’s law, 291  
  Horn, 291  
  Horsepower, 292  
  Hotchkiss rear axle design, 

292–293  
  Housing bore diameter, 293  
  Hub units, 293  
  Hughes Electronics 

Corporation, 386  
  Hunting gears, 294  
  Hybrid air cooling, 294  
  Hybrid battery pack, 294  
  Hybrid driver ready light, 

294–295  
  Hybrid electric vehicle 

(HEV), 20, 21, 37, 
260–261, 287–288, 
363, 375, 512  

  Hybrid engine-starting 
mode, 295  

  Hybrid ground fault 
interrupter, 295  

  Hybrid high-voltage 
system, 295  

  Hybrid low-voltage 
system, 295  

  Hybrid master warning 
light, 295  

  Hybrid maximum 
voltage, 295  

  Hybrid motor-generator, 295  
  Hybrid nominal operating 

voltage, 296  
  Hybrid Organic Acid 

Technology 
(HOAT), 290–291  

  Hybrid power display, 296  
  Hybrid power 

splitter, 296  
  Hybrid refrigerant 

cooling, 296  
  Hybrid water cooling, 296  

  Hydraulically actuated 
electronic unit 
injection (HEUI), 
286–287  

  Hydraulically operated 
clutch, 297–298  

  Hydraulic brakes, 96–97  
  Hydraulic control unit 

(HCU), 7, 8  
  Hydraulic force 

formula, 296  
  Hydraulics, 298  
  Hydraulic valve li� er, 297  
  Hydroboost brakes, 

242, 298  
  Hydrocarbons (HC), 

281, 298  
  Hydrocracking, 298  
  Hydrogen, 298  
  Hydrogen hybrid, 299  
  Hydrokinetic, 299  
  Hydrometer, 299  
  Hypoid gearsets, 299–300  
  Hysteresis, 300   

  I 
  I-beam steering axle, 303  
  Identi� cation (ID) 

numbers, 310  
  Idle, 305  
  Idle air control (IAC), 303  
  Idle jet, 305  
  Idle load control (ILC), 309  
  Idler arm, 305–306  
  Idle speed control (ISC), 317  
  Idle stop mode, 305  
  Igniter, 306  
  Ignition circuit, 306  
  Ignition coil, 306–307  
  Ignition coil output test, 307  
  Ignition control (IC), 304  
  Ignition control module 

(ICM), 305  
  Ignition interval, 307  
  Ignition point/autoignition 

diesel fuel, 307  
  Ignition switch, 307  
  Ignition system, 307–308  
  Ignition timing, 308  
  Immobilizer, 309–310  
  Impeller, 310  

  Independent rear suspension 
(IRS), 310  

  Independent suspension, 310  
  Indicated horsepower 

(IHP), 308–309  
  Indicated mean e� ective 

pressure 
(IMEP), 309  

  Indirect diesel injection 
(IDI), 305  

  Indirect injected (IDI) 
diesel, 419, 420  

  Indirect injection (IDI), 
5, 169  

  Inductance, 310  
  Induction, 311  
  Inductive pickup, 311  
  Inductive reactance, 311  
  Inertia, 311  
  Inertia weight, 158  
  In� nite resistance, 311  
  Infrared digital handheld 

noncontact 
thermometer, 
311–312  

  Infrared radiation, 312  
  Injection nozzle, 312  
  Injector, 313  
  Injector pulse width, 313  
  Inorganic additive 

technology 
(IAT), 303  

  Inspection maintenance 
(I/M) � ags, 240  

  Instant center, 313  
  Instrument cluster, 313  
  Insulator, 313–314  
  Intake air temperature 

(IAT) sensor, 
303–304  

  Intake manifold, 314  
  Intake valve timing, 

592–593  
  Integral steering gear 

steering linkage, 
519–520  

  Integrated circuit (IC), 304  
  Integrated-electro-

hydraulic braking 
system (I-EHB), 7, 8  
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  Intelligent transportation 
systems (ITS), 318  

  Intelligent vehicle highway 
system (IVHS), 318  

  Intelligent vehicle 
technologies (IVT), 
314, 318  

  Intensi� er piston, 42  
  Interaxle di� ential, 

314–315  
  Intercooler, 315, 316  
  Interference angle, 316  
  Interlock, 316  
  Intermittent problem, 316  
  Internal combustion engine 

(ICE), 395  
  Internal mode switch 

(IMS), 492  
  International Organization 

for Standardization 
(ISO), 317  

  Inversion valve air brakes, 
507–508  

  Inverter circuit, 316  
  Ion, 317  
  Ionize, 317  
  Ion-sensing ignition 

system, 317  
  Iron, 317  
  Isooctane, 318   

  J 
  Jack, 321  
  Jackknife, 321  
  Jake brake, 322  
  Jamb switch, 322  
  Jerk pump, 322  
  Jet, 322  
  Jidoka, 322  
  Jounce, 322  
  Jump box, 322, 323  
  Jumper cables, 324  
  Jumper wire, 261, 324  
  Jump start, 323–324  
  Junction block, 325  
  Just-in-time (JIT), 327   

  K 
  Kaizen, 327  
  Kanban, 327–328  
  Karman vortex, 328  

  Keep alive memory 
(KAM), 327  

  Kerosene, 328  
  Keyless entry, 328  
  Kickdown (detent) lever, 

328–329  
  Kickdown switch, 329  
  Kilo, 329  
  Kilowatts, 329  
  Kinematic formulae, 

329–330  
  Kinematics, 330  
  Kinematic viscosity, 330  
  Kinetic energy, 330  
  Kingpin, 330–331  
  Kingpin inclination (KPI) 

angle, 310, 332  
  Kirchho� ’s � rst law of 

current, 332  
  Kirchho� ’s second law of 

voltage drops, 332  
  Knock Sensor (KS), 332   

  L 
  Ladder frame, 335  
  Lambda sensor, 335  
  Landing gear, 335, 336  
  Lane centering control 

(LCC), 338  
  Lane departure, 336–337  
  Lane departure warning 

(LDW), 336–337  
  Lane keep assist 

switch, 337  
  Lateral runout, 338  
  Leaf spring, 338–339  
  Leaf spring suspension 

system heavy 
truck, 339  

  Lean methods, 338  
  Lean mis� re, 338  
  Le� -hand rule, 340  
  Lenz’s law, 340  
  L-Head, 341  
  Li� , 342  
  Li�  axle, 342  
  Li� er, 342  
  Li� er pump-up, 342  
  Li�  pump, 342  
  Light detection and ranging 

(Lidar), 341–342  

  Light emitting diodes 
(LEDs), 339–340  

  Lightning, 343  
  Limited slip di� erential 

(LSD), 348–349  
  Liner, 344  
  Lines of force, 345  
  Lique� ed natural gas 

(LNG), 345  
  Liquid crystal display 

(LCD), 338  
  Liquid petroleum gas 

(LPG), 348  
  Lithium grease, 345  
  Lithium-ion (Li-ion) 

battery, 343–344  
  Load, 345  
  Load devices, 345  
  Loader, 346  
  Loadstone, 346  
  Location grid, 346  
  Locking di� erential, 347  
  Locking hubs, 347–348  
  Lock-up clutch, 348  
  Long block, 348  
  Low oil level indicator 

circuit, 348  
  Low-voltage disconnect 

(LVD), 351–352  
  Lubricant, 349  
  Lubrication system, 

349–350  
  Lubricity, 350  
  Luminosity timing 

meter, 351   

  M 
  M-85, 353  
  MacPherson strut 

suspension, 353, 365  
  Magnetic coil gauge, 354  
  Magnetic cranksha�  

position sensors, 354  
  Magnetic � eld, 345, 

354–355  
  Magnetic � eld intensity, 355  
  Magnetic � ux, 345, 355  
  Magnetic pulse 

generator, 355  
  Magnetic repulsion, 356  
  Magnetic timing, 356  
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  Magnetism, 356  
  Magneto ignition, 356–357  
  Magnetorheological (MR), 

367–368  
  Main Bearing Journals, 357  
  Manifold absolute pressure 

(MAP), 116, 358, 505  
  Mass air � ow (MAF) 

sensor, 354  
  Master cylinder, 143, 

358–359, 457  
  Match mounting tires, 360  
  Material safety data sheet 

(MSDS), 482  
  Matter, 360  
  Mean e� ective pressure 

(MEP), 362  
  Measurement pre� xes, 360  
  Measuring system, 158  
  Mechanical e�  ciency, 

360–361  
  Mechanical fuel injection 

nozzles, 361  
  Mechanical returnless fuel 

system (MRFS), 368  
  Mechanical unit injector 

(MUI), 580  
  Medium-duty truck 

hydraulic ABS, 
361–362  

  Memory seat, 362  
  Message identi� er 

(MID), 363  
  Metering valve, 362  
  Methanol, 362  
  Methyl cyclopentadienyl 

manganese 
tricarbonyl 
(MMT), 364  

  Methyl tertiary butyl ether 
(MTBE), 368  

  Microorganisms, 363  
  Mild hybrid, 363  
  Mild steel, 363  
  Miscibility, 363  
  Miscible, 363  
  Mis� re, 364  
  Mis� re monitor, 364  
  Mobile ad hoc networks 

(MANETs), 358, 594  

  Mobile data, 364  
  Mobility, 364–365  
  Modi� ed strut 

suspension, 365  
  Modular fuel sender, 366  
  Module, 366  
  Module programming, 366  
  Molybdenum (MO), 364  
  Moment, 247  
  Monitor controller, 366  
  Monitors, 367  
  Monograde, 367  
  Motor assist mode, 367  
  Motorcycle, 12, 367  
  Motor generator, 367  
  Motor-generator 

armature, 367  
  Motor octane number 

(MON), 366  
  Mubea-type cooling system 

hose clamp, 443  
  Muda, 368  
  Mu� er, 368  
  Mu� er clamp, 369  
  Multigrade/multiviscosity 

oil, 369  
  Multimeter.  See  Digital 

multimeter  
  Multiplexing, 369  
  Multiplex integrated control 

(MIC), 363  
  Mura, 369  
  Muri, 369  
  Mutual induction, 307, 370   

  N 
  Natural frequency, 373  
  Naturally aspiration, 373  
  Navigation system, 373  
  Needle bearing, 373  
  Needle valve, 373  
  Negative temperature 

coe�  cient 
(NTC), 378  

  Neoprene, 374  
  Net brake horsepower, 374  
  Net valve li� , 374  
  Network, 374  
  Neutral safety switch, 374  
  Neutral steer, 374  
  Neutron, 375  

  Nickel-cadmium cell 
(NiCd), 375  

  Nickel metal hydride 
battery (NiMh/
Ni-MH), 375  

  Nickel oxide hydroxide 
(NiOOH), 375  

  Night vision, 375  
  Nitriding, 376  
  No driving automation, 376  
  Noid test light, 376  
  Noise suppressor, 376  
  No-load voltage, 376  
  Nominal opening pressure 

(NOP), 377  
  Non-continuous 

monitor, 376  
  Non-hunting gearset, 377  
  Non-interference ICE, 377  
  Nonvolatile memory, 377  
  Normally aspiration, 377  
  Nose, 378  
  Nose circle, 378  
  NOx.  See  Oxides of 

nitrogen  
  Nucleus, 378   

  O 
  OBD II communications 

anomaly list, 380  
  OBD II Drive Cycle, 380  
  Occurrence count (OC), 116  
  Octane rating, 380  
  Odometer, 380  
  Odometer memory 

chip, 380  
  O� set, 381  
  O� -vehicle balancing, 

612–613  
  Ohm, 381  
  Ohmmeter, 381  
  Ohm’s law, 381  
  Ohm’s law formula, 381  
  Ohm’s law general 

rules, 382  
  Ohm’s law solving 

circle, 383  
  Oil control ring, 383  
  Oil cooler, 383  
  Oil-� lled truck hub, 383  
  Oil pump, 384  
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  Oil slinger, 384  
  Omega (Ω), 385  
  On-Board Diagnostic 

(OBD), 113–114, 379  
  On-Board Diagnostics 

Generation II (OBD 
II), 88, 123, 132, 379  

  One-wire circuit, 385  
  One-wire oxygen 

sensor, 385  
  OnStar system, 386  
  On-vehicle balancing, 

612–613  
  Open circuit, 386–387  
  Open-circuit voltage 

test, 387  
  Open diode, 387  
  Opening ramp, 387  
  Open-loop mode, 387  
  Optical sensor, 387  
  Optical signal 

generator, 388  
  Order (vibration), 388  
  Organic acid technology 

(OAT), 168  
  Organic acid technology 

(OAT) ethylene 
glycol-based 
antifreeze, 379  

  Original equipment 
manufacturers 
(OEMs), 366, 381  

  O-Ring, 388  
  Oscilloscope, 388  
  O 2  sensor, 379  
  Otto-cycle engine, 389  
  Out of Limits, 389  
  Output drivers, 389  
  Outputs, 389  
  Overdrive, 389  
  Overhang, 389  
  Overhead ICE 

camsha� , 389  
  Overlap, 389–390  
  Over limits digital 

multimeter (OL 
DMM) symbol, 
384–385  

  Overrunning clutch, 390  
  Oversquare engine, 390  

  Oversteer, 390  
  Oxidation, 390  
  Oxidation catalysts, 390  
  Oxidation reaction, 390  
  Oxides of nitrogen (NOx), 

378, 391, 481  
  Oxygenated fuels, 391  
  Oxygen sensor, 228  
  Ozone, 391   

  P 
  Packing, 393  
  Panhard arm/bar, 393  
  Para�  n, 393  
  Parallel circuits, 393–394  
  Parallel hybrid, 395  
  Parallelism, 395  
  Parallelogram integral 

steering gear, 
519–520  

  Parallelogram steering 
system, 518–519  

  Parallelogram type, 
518–519  

  Parallel wire, 395  
  Parameter group number 

(PGN), 115, 474  
  Parameter identi� er (PID), 

405–406  
  Parameters 

identi� cation, 479  
  Parasitic load/draw, 396  
  Park, 396  
  Park control valves, 

396–397  
  Parking assist systems, 398  
  Parking brake, 398  
  Partial driving automation, 

398–399  
  Particulate matter (PM), 

188, 399  
  Parts per million 

(PPM), 419  
  Pascal’s Law, 399  
  Passive keyless entry, 400  
  Passive sensor, 400  
  Passive systems, 400  
  Passive wheel speed sensor 

(WSS), 615–616  
  Peak-and-hold fuel injector 

waveform, 402  

  Pedestrian collision 
mitigation 
braking, 402  

  Pendulum belt retractor, 402  
  Pentroof combustion 

chambers, 402–403  
  Permanent magnet (PM), 

412, 415–416  
  Permanent magnet AC 

(PMAC), 412–413  
  Petrochemical, 403  
  Phasing, 191  
  Phosphate hybrid organic 

acid technology 
(PHOAT), 403  

  Photoelectricity, 403–404  
  Pickup coil, 404–405  
  Piezoelectric principle, 406  
  Piezo-resistive sensors, 

406–407  
  Piezo-resistor chip, 407  
  Pigment, 407  
  Pilot jet, 407  
  Ping, 407  
  Pinion, 239  
  Pinion gear, 407  
  Pintle nozzle, 407–408  
  Piston, 408–409  
  Pitch, 409  
  Pitch circle diameter (PCD), 

400–401  
  Planar zirconia oxygen 

sensor, 409  
  Planetary gearset, 409–411  
  Plasma screen, 411  
  Plastigage™ , 411  
  Plate strap, 412  
  Plug and play (PNP) fuel 

injector 
waveform, 413  

  Plug-in hybrid, 412  
  Polarity, 413  
  Pole, 413  
  Polychloroprene, 374  
  Poppet valves, 413  
  Positive crankcase ventilation 

(PCV), 401  
  Positive temperature 

coe�  cient 
(PTC), 427  
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  Potential, 413  
  Potential di� erence, 

413–414  
  Potential energy, 414  
  Potentiometer, 414  
  Power, 415  
  Power balance test, 415  
  Power distribution 

diagram, 415  
  Power divider, 415  
  Power door locks, 415–416  
  Power seats, 416  
  Power steering drive belt 

system, 416  
  Power steering pump, 

416–417  
  Power steering rack-and-

pinion gear, 417–418  
  Power steering systems, 418  
  Power takeo�  (PTO), 427  
  Powertrain control module 

(PCM), 206, 401  
  Power transfer unit 

(PTU), 58  
  Power windows, 419  
  Pre-adjusted hubs, 419  
  Prechamber, 141, 419  
  Predictive systems, 420  
  Pre-ignition, 420–421  
  Pressure di� erential valve, 

421–422  
  Pressure-limiting (ratio) 

valve, 422  
  Pressure plate, 422–423  
  Pressure sensor, 424  
  Primary coil windings, 424  
  Primary ignition 

circuit, 424  
  Primary ignition scope 

pattern, 424  
  Principle direction of force 

(PDOF), 1–2, 401  
  Printed circuit, 424  
  Process, 424  
  Process map, 425  
  Processor, 425  
  Program, 425  
  Programmable read-only 

memory 
(PROM), 425  

  Propane.  See  Liquid 
petroleum gas (LPG)  

  Propeller sha� , 191–193, 
425–426  

  Proportioning valves, 426  
  Propylene glycol, 426  
  Proton, 427  
  Pro-Torq ®  spindle nut, 427  
  P-type material, 427  
  P-type silicon, 486  
  Pulse, 427  
  Pulse generators, 427  
  Pulse train, 427  
  Pulse width, 428  
  Pulse width modulation 

(PWM), 428–429  
  Pump, 428  
  Pumping losses, 428  
  Push-pull dual-circuit 

model, 396  
  Pushrod, 428   

  Q 
  Quarter panel, 431  
  Quench areas, 432  
  Quick-release valves, 432  
  Quill, 432–433   

  R 
  Rack, 436  
  Rack-and-pinion gearbox, 

520–521  
  Rack-and-pinion steering. 

See  Power steering 
rack-and-pinion 
gear  

  Radar, 436  
  Radar cruise control, 15  
  Radial, 437  
  Radial engine, 437  
  Radial tire, 438  
  Radiation, 439–440  
  Radiator, 440–441  
  Radiator fan shroud, 442  
  Radiator hose, 442  
  Radiator hose clamp, 443  
  Radio frequency 

interference 
(RFI), 462  

  Radius, 443  
  Radius arm/rod, 444  

  Rail diesel fuel injection, 
141–142  

  Rain-sense module (RSM), 
444–445  

  Rain-sense wiper systems, 
444–445  

  Ram air, 445  
  Ram duct, 445  
  Ramp closing, 134  
  Ramps, 445  
  Random access memory 

(RAM), 445  
  R134a refrigerant, 435  
  Rationality, 445  
  Rationality monitoring, 446  
  Reactance, 446  
  Read-only memory 

(ROM), 446  
  Rear axle, 446  
  Rear axle ring, 239  
  Rear drive unit (RDU), 58  
  Rear spacing, 67  
  Rearview mirror, 446  
  Rear-wheel disc brakes, 

446–447  
  Rear-wheel drive 

(RWD), 470  
  Rebound, 447  
  Recapped tire, 447  
  Reciprocating engine, 447  
  Recirculating-ball steering 

gear, 447–448  
  Recombinant battery, 448  
  Recombination electrolyte 

technology, 448  
  Recti� er, 448  
  Reductant, 166–167.  See also

Diesel exhaust � uid  
  Reed tachometer, 449  
  Reed valve, 449  
  Refer, 449–450  
  Reference voltage (Vref), 450  
  Re� ning oil, 450  
  Re� ector, 451  
  Reformulated gasoline 

(RFG), 451  
  Regenerative braking, 

451–452  
  Reid vapor pressure 

(RVP), 469  
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  Relative humidity, 452  
  Relay, 452–453  
  Relay rod/drag link, 126, 

453–454  
  Relay valves, 454–455  
  Release bearing, 455–456  
  Reluctance, 456  
  Reluctor, 456–457  
  Remolding tires.  See

Retreading a Tire 
(Recap)  

  Remote start system, 457  
  Replenishing port, 457  
  Research octane number 

(RON), 366, 
467–468  

  Resistance, 458  
  Resistance factors, 458  
  Resistance to bending 

moment (RBM), 446  
  Resistivity, 72  
  Resistors, 458  
  Resistor-type spark 

plug, 458  
  Resolver, 459  
  Resolving center, 459  
  Resonance, 459–460  
  Resonator, 460  
  Retarder.  See  Electric Brake 

Retarder  
  Retread, 447  
  Retread identi� cation, 460  
  Retreading a Tire 

(Recap), 461  
  Reverse, 461  
  Reversible kingpin, 462  
  Revolutions per minute 

(RPM), 94, 469  
  Reynolds number, 462  
  RFG.  See  Reformulated 

gasoline  
  Rheology, 462  
  Ricardo Comet 5 piston, 141  
  Ride height adjustment, 462  
  Ridge reamer, 463  
  Right-hand rule, 463  
  Ring and pinion, 464  
  Ring gap, 464  
  Rise time, 464  
  Road dra�  tube, 464  

  Rocker arm geometry, 465  
  Rocker arm ratio, 465  
  Roll bar, 465  
  Roll center, 465  
  Roller chain, 465  
  Roller/tappet li� er, 466  
  Rollover, 466–467  
  Rollover threshold, 467  
  ROM.  See  Read-only 

memory  
  Roots type, 468  
  Rotor, 469  
  Rotor gap voltage, 469  
  Run-� at tire, 469  
  Rust inhibitor, 469  
  R1234yf refrigerant, 435   

  S 
  Sac cavity, 473  
  SAE/ATA J1587/J1939/J1708 

codes and protocols, 
474  

  SAE Electric Vehicle (EV) 
Charging Standards, 
474–475  

  SAE horsepower, 475  
  SAE mobilus, 476  
  SAE viscosity grade, 476  
  Safety data sheets 

(SDS), 482  
  Sag frame damage, 476  
  Satellite radio, 477  
  Saturated switch fuel injector 

waveform, 477  
  Saw cut loop detectors, 

477–478  
  Scaling a race car, 478  
  S-cam brake system, 479  
  S-cams, 478, 498  
  Scan data, 479  
  Scan tool, 479–480  
  Scan tool snapshot, 480  
  Schrader valve, 480  
  Screw-type clamps, 443  
  Scrub radius, 481–482  
  Scu�  ng, 482  
  Sealed axle bearing, 

482–483  
  Sealed beam headlamp, 483  
  Sealed lead-acid (SLA) 

battery, 166  

  Seat memory module, 483  
  Seat position sensor, 483  
  Secondary battery, 483  
  Secondary coil 

winding, 483  
  Secondary ignition 

circuit, 484  
  Secondary ignition scope 

pattern, 484  
  Secondary nonresistance 

wire, 484  
  Secondary pickup, 484  
  Secondary wire, 484  
  Section modulus, 484  
  Sediment, 484  
  Segmented contacts, 48  
  Seize, 484  
  Selective catalytic reduction 

(SCR), 227–228, 481  
  Selector mechanism, 485  
  Self-adjusting mechanism, 

195–196  
  Self-induction/self-

inductance, 485  
  Semiconductor, 485  
  Semiconductor doping, 486  
  Semi-trailer, 486  
  Sensor, 486–487  
  Sequential fuel injection 

(SFI), 491  
  Sequential hydro-

supercharging 
system (SHS), 569  

  Serial communication/
serial data, 487  

  Series circuit, 487–488  
  Series hybrid, 488–489  
  Series motor, 489  
  Series-parallel circuit, 489  
  Series-parallel hybrid, 490  
  Series parallel switch, 490  
  Series-wound motor, 490  
  Serpentine belt, 490  
  Serpentine belt tensioner, 83  
  Service brake chamber, 490  
  Service brakes, 491  
  Servomechanism, 491  
  Setback angle, 491  
  Shackle, 491  
  Shi� , 491  
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  Shi�  collar, 491  
  Shi�  fork, 491  
  Shi�  selector, 492  
  Shock absorbers, 493  
  Short block, 494  
  Short circuit, 494  
  Shorted diode, 494  
  Short-term/long-term fuel 

trim, 494–495  
  Short-to-ground, 495  
  Short-to-voltage, 496  
  Siamese ICE cylinders, 496  
  Side blind zone alert 

system, 497  
  Sidesway frame 

damage, 497  
  Silent chain, 497  
  Silicon, 486  
  Single-cardan joint, 

581–582  
  Single grade, 497  
  Single motor-generator 

hybrid, 497  
  Single overhead camsha_ 

(SOHC), 389  
  Single-phase current, 497  
  Single-phase voltage, 498  
  Single-reduction axle, 498  
  Skid, 498  
  Slack adjuster, 498–499  
  Sleeve.  See  Liner  
  Slip angle, 499–500  
  Slippage, 501  
  Slip yoke, 500–501  
  Sludge, 501  
  Sludge trap, 502  
  Smog, 502  
  Smoke, 502.  See also  Black 

smoke; Blue smoke; 
White smoke  

  Snubber, 502  
  Society of Automotive 

Engineers (SAE), 
473–474  

  Sodium-cooled exhaust 
valve, 502  

  Solder, 502  
  Soldering, 502  
  Soldering gun, 502  
  Soldering iron, 502  

  Solenoid, 503  
  Source Address (SA), 

113–115  
  Spark gap, 503  
  Spark ignition, 2–4  
  Spark knock, 503.  See also

Detonation  
  Spark line, 503  
  Spark plug, 503–504  
  Spark scatter, 504  
  Spark tester, 504  
  Spark voltage, 504  
  Speci� c fuel consumption. 

See  Brake speci� c 
fuel consumption 
(BSFC)  

  Speci� c gravity, 504  
  Speci� c gravity battery test, 

504–505  
  Speed density, 505  
  Speedometer, 505  
  Spindle, 505  
  Spiral bevel gearset, 

505–506  
  Split safety lock wheel rim, 

506  
  Spring brake chamber, 

506–507  
  Spring brake control valve, 

507–508  
  Spring-brake park control 

valve, 396, 397  
  Springs, 508–509  
  Sprung/unsprung weight 

ratio, 510  
  Sprung weight, 510  
  Spur gear, 510  
  Square engine, 510  
  Stabilizer bar, 510–511  
  Stall, 512  
  Star con� guration, 512  
  Starter brushes, 512  
  Starter generator, 512–513  
  Starter motor, 513–514  
  Starter motor 12/24_V 

protocol, 514  
  Starter relay, 515  
  Starter solenoid, 515  
  Starting system, 516  
  Star wheel, 512  

  State of charge (SOC), 
75, 299  

  Static electricity, 516–517  
  Steering angle 

alignment, 395  
  Steering axis inclination 

(SAI), 310, 476–477  
  Steering column, 218–219  
  Steering geometry, 517  
  Steering knuckle, 517–518  
  Steering system, 518–521  
  Stepper motor, 521  
  Stoichiometric air-fuel 

mixture, 521  
  Stopping distance, 522  
  Strain-gauge MAP 

sensor, 522  
  Strategy-based 

diagnostics, 522  
  Stroboscopic, 522  
  Stroke, 522  
  Subsystem identi� er 

(SID), 496  
  Supercharger, 523  
  SuperCruise, 523  
  Superglue, 42  
  Supplemental in� atable 

restraint (SIR) 
system, 22–23  

  Supplemental restraint 
system (SRS), 14, 134  

  Surface � nish, 523  
  Suspect parameter number 

(SPN), 114, 115  
  Suspension system, 

330–331, 523–524  
  Sway bar, 45, 510–511  
  Sweep rate, 524  
  Switch, 279–280  
  Synchronizer, 90, 524–525  
  Synchronous, 525  
  Synthetic oil, 525  
  System wiring diagram, 526   

  T 
  Tachometer, 529  
  Tail lamp, 529  
  Tailpipe, 530  
  Tail sha� , 529  
  Tall � ring line, 530  
  Tandem drive axle, 530  
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  Tandem master cylinder. 
See  Dual master 
cylinder  

  Tank sending unit, 531  
  Tape player, 531  
  Tapered roller bearings, 

531–532  
  Tappet.  See  Cam follower; 

Li� er  
  Task manager, 532  
  Technical assistance 

hotlines, 534  
  Technical service bulletins 

(TSBs), 568  
  Technology and 

Maintenance 
Council (TMC), 553  

  Telematics, 314, 534  
  Telematic satellite 

navigation, 534  
  Telltale light, 534  
  Temperature, 534–535  
  Temperature gauge 

circuit, 535  
  Temperature probe, 178  
  Terminal, 535  
  Tertiary-amyl methyl ether 

(TAME), 530  
  Tesla autopilot, 535  
  Test light (12 V), 535–536  
  Tetraethyl lead, 536  
  Tetra� uoropropylene, 435  
  � ermal cracking, 153  
  � ermal e�  ciency, 536–537  
  � ermal expansion, 

537–538  
  � ermal loading, 538  
  � ermistor, 538  
  � ermodynamic cycle, 538  
  � ermodynamics, 538–539  
  � ermoelectricity, 539  
  � ermoelectric 

principle, 539  
  � ermosiphon coolant 

circulation, 539  
  � ermostat, 539–540  
  � ermostatic air cleaner 

(TAC), 529  
  � ickness gauge, 237  
  � ixotropic, 540  

  � ree-pedal system, 
540–541  

  � ree-quarter-� oating 
axle, 541  

  � ree-wire oxygen 
sensor, 541  

  � reshold monitoring, 
541–542  

  � roating, 542  
  � rottle, 542  
  � rottle body, 542  
  � rottle body electronic 

fuel injection, 542  
  � rottle body injection 

(TBI), 532  
  � rottle cable, 542  
  � rottle position sensor 

(TPS), 562  
  � rottle position (TP) 

switch, 561  
  � rottle relaxer, 542  
  � rottle valve, 542–543  
  � rottle valve detent 

control, 543  
  � rough-drive di�  erential 

power � ow, 543  
  � rust angle, 543–544  
  � rust bearing, 545  
  Tie rod, 545  
  Timing, 546  
  Timing belt, 546  
  Timing chain, 546–547  
  Timing light, 547  
  Tinning, 547  
  Tire, 547–548  
  Tire bead, 549  
  Tire belt, 549  
  Tire blowout, 549–550  
  Tire body ply, 550  
  Tire cap ply, 550  
  Tire identication number 

(TIN), 460  
  Tire inner liner, 551  
  Tire ply rating, 551  
  Tire pressure monitoring 

system (TPMS), 
561–562  

  Tire pressure sensor, 551  
  Tire regrooving, 551  
  Tire retread/recap, 552  

  Tire sidewall, 552  
  Tire sipes and grooves, 552  
  Tire stress cycles, 552–553  
  Tire/wheel runout, 553  
  Titania oxygen sensor, 553  
  Toe, 554  
  Toe-out on turns (TOOT), 

554–555  
  Top dead center (TDC), 

2–4, 168–169, 198, 
522, 533–534  

  Torque, 555–557  
  Torque bars, 560  
  Torque converter, 557–558  
  Torque converter clutch 

(TCC), 532–533, 557  
  Torque converter formula, 

558–559  
  Torque di� erential, 560  
  Torque rise, 559  
  Torque steer, 559  
  Torque tube, 559  
  Torque wrench, 560  
  Torsional (vibration) 

damper.  See
Harmonic balancer  

  Trace, 562  
  Tracing powder/chalk 

diagnostic test, 562  
  Track rod.  See  Tie rod  
  Traction, 562  
  Traction control system 

(TCS) car and light 
truck, 533  

  Tractor, 562–563  
  Tractor protection 

valve, 563  
  Tra�  c-sign recognition, 563  
  Trailer, 331, 563  
  Trailer hand brake, 

563–564  
  Trailer tracking, 564  
  Trailing-arm 

suspension, 564  
  Transaxle, 564–565  
  Transducer, 565  
  Transfer case, 565  
  Transformer, 566  
  Transistor, 566  
  Transmission, 566  
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  Transmission control 
module (TCM), 
492, 533  

  Transponder, 566  
  Transportation 

Refrigeration Unit 
(TRU), 449–450  

  Transverse engine, 566  
  Tread depth, 567  
  Tread separation, 567  
  Trigger, 567  
  Trimetal engine bearing 

material, 568  
  Triple motor-generator 

hybrid, 568  
  Truck and bus air brakes, 

610–611  
  Truck frame, 568  
  Tu� riding, 568  
  Turbine, 569  
  Turbocharger, 20, 569–570  
  Turbulence, 5–6  
  Turning radius, 554, 570  
  Turntable, 570  
  Twin countersha� s, 571  
  Twist, 571  
  Two-gear reduction 

axle, 571  
  Two-pedal system, 572  
  Two speed axle, 572  
  Two-stroke engine, 572–573  
  Two-wheel drive (2WD), 

6, 53  
  Two-wire oxygen 

sensor, 573  
  Type A mis� res, 573  
  Type B mis� res, 573   

  U 
  Ultra-capacitor 

module, 577  
  UltraShi�  truck 

transmission, 578  
  Ultrasonic (sensor), 578  
  Ultrasonic sensors parking 

assist system, 
578–579  

  Ultrasound, 579–580  
  Undercarriage, 580  
  Undersquare engine, 580  
  Understeer, 580  

  Uniform Tire Quality 
Grading System 
(UTQGS), 582  

  Unit fuel injector, 580  
  Unitized hub, 580–581  
  Unitized seals, 581  
  Universal joint (U-joint) 

operation, 581–582  
  Unladen weight, 158  
  Unsprung weight, 582  
  Urea, 166–167.  See also

Diesel exhaust � uid  
  US Department of 

Transportation 
(DOT) issues, 99   

  V 
  Vacuum, 585–586  
  Vacuum � uorescent display 

(VFD), 597  
  Vacuum gauge, 587  
  Vacuum pump, 587  
  Valence, 587  
  Value stream map (VSM), 

604  
  Valve, 587  
  Valve checking, 129  
  Valve covering ori� ce 

(VCO) diesel fuel 
injector, 595  

  Valve face, 587–588  
  Valve � oat, 588  
  Valve guide, 588  
  Valve keeper, 588–589  
  Valve li� , 589  
  Valve li� er, 589–590  
  Valve li�  measurement, 589  
  Valve overlap, 590  
  Valve regulated lead-acid 

(VRLA) battery, 604  
  Valve regulated sealed lead-

acid (VRSLA), 448  
  Valve retainer, 590  
  Valve seat, 590  
  Valve spring, 590  
  Valve spring tester, 590, 591  
  Valve stem, 591  
  Valve stem seal, 591  
  Valve timing, 591–593  
  Valve train, 594  
  Vapor, 594  

  Vapor lock, 594  
  Variable damping shocks, 

594  
  V-belt, 594–595  
  Vehicle identi� cation 

number (VIN), 
598–599  

  Vehicle re-identi� cation 
methods, 595  

  Vehicle speed sensor (VSS), 
14, 604  

  Vehicle telematics, 595–596  
  Vehicle-to-Infrastructure 

(V2I), 585  
  Vehicle-to-vehicle 

(V2V), 585  
  Vehicle tracking, 596  
  Vehicle (truck) weight 

distribution 
equations, 596–597  

  Vehicular ad hoc network 
(VANET), 594  

  Velocity, 597  
  Venturi, 597  
  Vent valve, 90  
  Vertical split system, 

255–256  
  Vibrations, 597–598  
  Video vehicle detection 

systems, 598  
  Viscosity, 599  
  Viscosity index (VI) 

improvers, 599–600  
  Viscous coupling, 600  
  Viscous fan clutch, 601  
  Volatile memory, 602  
  Volatility/volatile, 602  
  Volt, 602  
  Voltage, 57–58, 310, 602  
  Voltage drop measurement/

voltage drop tests, 
602–603  

  Voltage regulator, 603  
  Voltmeter, 603  
  Volt-ohm-milliammeter 

(VOM).  See  Digital 
multimeter  

  Volts per division, 603  
  V-ref, 603  
  V-twin, 367   
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  W 
  Walking beam truck 

suspension.  See
Hendrickson 
Equalizing Bar  

  Wander, 607  
  Wankel engine, 607  
  Warm-up cycle, 607  
  Warning light, 607  
  Warp, 608  
  Wastegate, 608  
  Waste spark, 608  
  Waste-spark ignition, 608  
  Water-cooled system, 608. 

See also  Cooling 
system  

  Water jacket, 609  
  Water pump, 609  
  Watt rating, 610  
  Watt’s law, 610  
  Watt’s linkage, 610  
  Waveform, 610  
  Weather strip, 610  
  Web, 610  
  Wedge brake design, 

610–611  
  Wedge-shaped combustion 

chamber, 611  
  Weight transfer, 611  
  Welch plug, 611  
  Wet clutch, 611  

  Wet liner, 344.  See also
Liner  

  Wet sump, 611  
  Wet weight, 158  
  Wheatstone bridge, 612  
  Wheel, 612  
  Wheel balancing, 612–613  
  Wheelbase, 616  
  Wheel cylinder, 613–614  
  Wheel disc, 614  
  Wheel hop, 615  
  Wheel o� set, 615  
  Wheel rim, 615  
  Wheel shimmy, 615  
  Wheel speed sensor, 

615–616  
  Wheel spin, 616  
  Wheel well, 616  
  White smoke, 617  
  Wideband oxygen sensor, 

35, 617  
  Wide-open throttle 

(WOT), 621  
  Windshield, 617–618  
  Windshield washers, 618  
  Windshield wipers, 618  
  Wind tunnel, 617  
  Windup.  See  Axle windup  
  Wire, 618  
  Wire code identi� cation 

system, 618  
  Wire gauge, 618  

  Wireless vehicle safety 
communications 
telematics 
(WVSCT), 621–622  

  Wire protection device, 619  
  Wiring diagrams, 619  
  Wiring harness, 619  
  Wiring schematic, 619  
  Wiring splices, 619  
  Work, 619–620  
  Worm gear steering 

gears, 620  
  Wound stator, 625   

  Y 
  Yaw rate sensor, 623  
  Yaw roll model, 623  
  Yaw rotation, 623  
  Yaw-weighted drag 

coe�  cient, 623  
  Yellow diamond/square, 397  
  Yield strength, 624  
  Yoke, 624  
  Y-pipe, 624  
  Y-type alternator stator, 625   

  Z 
  Zener diode, 627  
  Zero resistance, 627  
  Zeroth law of 

thermodynamics, 
627–628  

  Zirconia oxygen sensor, 628     






