Chapter 1

Airspace and Airport
Operations ....cccecermmsnmsnnsnnnnannsa 1

Do you need an ALTERNATE? ...oooviiiiiiiiiiiieeeeeene 35

Graphic overview of @irSpace........ccccceveeevviivvinennnnn. 2
Class A & B AIrSPACe .......ceeeevviiieeiiiiiee e 3
ClaSS € .o 4
Class D AIrSPACE .......ueeeeiiiiiieiiieee e 5
Class E AIrSPACE .......cueeeeiiiiieeiiiiiee st 6
Surface based Class E ........ccccovvveeeiiiiiie i 6
ClaSS G .oooiiieiee e 7
TranSitionN @rEa.....ccccveeviueeeeeiiiiieesiiee e seiee e 8
VFR in Class E AIrSPACE ......ccoeveeviiiiiiiiiieaeee i 8
TRS A e 8
AIrport AQVISOrY AF€a.........cccuuuuueeeiaaaiaiiiieeeaaeeeee 8
Basic VFR weather minimums.........ccccocceevviieeeenee 9
Prohibited, Restricted, Alert areas, etc. ................. 10
Class F AirSPace .......ccueeviiiiieieiiieee e 10
Aerobatic flight .......cccoooiiiiiiiii 11
Normal, Commuter, Utility & Acrobatic category..... 11
ADIZ, DEWIZ, mountainous areas............ccccvvveennn.. 12
Intercept ProCedUIeS.......cooviiriiieiie e 13
Flap setting in Class G airspace...............cccc..cee..... 14
Land And Hold Short Operations (LAHSO) ............ 14
Turns at airports w/o an operating control tower .... 15
Traffic pattern entry ......ccccoceveeeiiiiciiee e 16, 17
Traffic pattern altitude & glide slope................... 18, 19
AIrport DEACONS ........cooviiiiiiiie e 19
Runway markings ...........ccceeeeve e, 20, 21
Airport signs, markings ........cccoeeeeeviiiiiieieieceee e, 22
Runway weight bearing capacity................oeeeeeeenn. 22
Holding position markings: ILS critical area........... 23
Runway lights .......cccooiiiiiee e 24, 25
Runway Status Lights / Entrance Lights.................. 26
Airport elevation & reference point...........cccovceeeens 27
Airport Surface Detection Equipment-Model X........ 27
Braking action / runway friction reports ................. 27
Exiting the runway after landing ..........cccocveeeiiinnen. 27
Formation flight .......coveeeiiiiiiee, 28

Chapter 2

Flight Rules & Approach
ProcedureS....cciimmmmnnnnnnsnnnnnnnn 29

Is the AIRPLANE Legal? .....cccceeoviiveeiiiiieeniieeeees 30
Isthe PILOT Legal?.....ccooeeeiiiieeeiiiieee e 31
ADS B . 32
RNAV, RNP ...t 33
Preflight action, flight plan.........cccocccciiininnen. 34
Preferred routes, Coded Departure Routes ............ 34
EDCT, Tower En Route Control ............ccccveeeveneeen. 34

Alternate airport weather.........ccccceeevvivciieeeeee e, 35
Part 91 Alternate deciSion tree.........cccceevvveeeevnnnenen, 36
FUEI SUPPIY e 36, 37
Void time, IFR Destination weather, taxiing............. 38
Takeoff briefing & TOLD card........cccocveeeiiiineennnnns 39
Wake turbulence .........cccccooiiiiiiiie e 40
Climb gradient ..., 41
Pilotage / Dead reckoning...........ccoovvveeeinieeeeiniineen. 41
RCO, RTR, GCO, Climb/Descend via SID/STAR.... 42
Departure Procedures (DP).....ccccceveeeeiiicivnneeneeennn. 43
VFR-ON-Top, VFR-OVer-The-Top ......cccccceeeviineeeenns 44
VER flight follOWINg ...ccvvvviiiiieeiiiiieeeciiee e 44
Pop-up IFR clearance ...........ccoccvvveeeeeeeeiicciiieeeeee, 44
Non-radar position reporting ......cccccceeeeevvecvvvveeeeeennn, 45
Additional reports, pilot’s discretion ......................... 45
VOR oottt 46
Class | & Class Il navigation ...........ccccceeveeeeeicvennnnn. 46
Federal (VictOr) @irWays .......occcvvveeeeeeeneiiiiiieeeeeennn a7
Colored aIrWaYS .........ccveeeiiiiieeiee e a7
JEL TOULES .. 47
Crossing restrictions ..........occceeevviieee e 47
Standard Terminal Arrival (STAR).......ccceoeeeeeeenen. 48
Timed approaches .........cccccovieeiiiiiieie e 48
CruisSe ClearanCe ..........ooouuvveeieeeee e 49
Cruise Climb ..., 49
Radar service terminated...........cccccceeeeiiiiiiiiieeneeennn. 49
NACO (NOS) approach plate revision date.............. 49
D-ATIS i 49
Approach Briefing....ccccccviiiiiiieiiie s 50
TOLD card — approach side .........ccccceeeeiiiiiiiiiicnnnn, 51
Cleared for approach .......ccccceveeviiiiiiiieneeee e, 52
Continuous Descent Final Approach ............cc........ 52
Minimum Vectoring Altitude — MVA..........cccoeennnn. 52
RADAR.. ... 53
Procedure tUrN .....ooceeiiiiieeeeeiiieeee e 54
DME @IC ..ot 54
ApProach Categories ........coevivieeiiiieeeeiiiee e 55
Full scale deflection ........cccccovveciiiineee e, 55
Pilot controlled runway lights ..........ccccccevniiiiennninnen. 55
Final Approach FiX .......ccooooiiiiiiiiiiiicccccecceeeececceee, 56
GlideSlope Intercept Altitude (GSIA) .....covvvvvvevveenees 56
False GlideSIopes.......ccocoveiieiiiieeeeeeeceeee e, 56
Final Approach Point...........ccoooiiiiiiiiiiiiiccccieeeeeee, 57
Final Approach Segment ..........cccoooieiiieiiiiicciieeeeen, 57
ILS Critical @rea ......ccuvvveeieeeeiiiiiieeee e 57
CAT I, 11, HTILS MinimumS .......ceeeeeeeiieiiiieeieeeeeeeeenenn 57
Precision approach.......ccccccvecciiiiiieee i, 58
NoNprecision approach ........ccccceevvvveeeiiieeeenniieeenn 58
Precision-like approach...........ccccccceeeiiiiiininenneenn. 58
IS s 59
Marker beacon .........cccuvvvevieee i 59
Localizer antenna.........ccccceeeeeiecvviieeeeeee e eriieeeeeee s 59
Glideslope antenna.........cccocceeeiiieeenniiee e, 59
Traffic pattern altitude & glideslope ....................... 60
Localizer approach.........ccccccoviiiiiiieieeiiiiiiiieeeeeeen 61
Localizer backcourse approach ...........ccocccuvveeeeeeenn. 61
ASR approach, PAR, DME arc procedures............. 61
Contact, Option, and Low approaches .................... 61

X EVERYTHING EXPLAINED for the Professional Pilot



LNAV, VNAV, LP, LPV, LNAV+V, WAAS .............. 62 | Portable electronic deviCes...........cccccovvcvieeiicinneannn. 93
GBAS B3 | GPS ..o 94, 95
NDB/VOR approach & holding...............c.cccc...... 64,65 | Wide Area Augmentation System (WAAS)............... 96
Holdlng Pattern Speeds ........................................... 65 Local Area Augmentation System (w) _______________ 96
LD A e 66 Ground Based Augmentation System (%) ________ 96
SDF ...... e e e E LU LLLLLCLLLLL L 66 Antennas ........................................................... 97_99
Straight-in approach ..., 67 | Transponder COUES. .......ovvmvemreomreereeeeeeeeseeeeeeseens 100
Circling @appro@ch ... 67 | ErEQUENCIES vv.ovveeveeeeeeeeeeeeeeeesee e 100
Terminal arrival area, GPS approaches............. 68,89 | NDB ..o en e 101
Landing UNAEr IFR .o, 70 Attitude Heading Reference System ______________________ 101
MisS€d BDDIOACN . .vvvssvvves v 70 1 UNICOM v seereesssereessnereees 102
Standard rate tUrnS .......ccccoviiiiiiiiiiiee e 71 | ‘Automated UNICOM...oooo 102
Np-gyro approach TSI TIPS 71 | EFAS/ Flight Watch / FSS — frequencies............. 102
Missed approach prior t0 MAP ...........cccvveessssssve TL L ADS B o 103
% ............ HETTTTITTrsearsresrirseaneinessnsssne 7 2 ngh Frequency (E) Radlo ................................... 104
Brg!qng Action........ccceuvveee. B NN 72 Telecommunication terms — Datalinks................. 105
Exiting the runway after landing...........cccccceeeeennneee. 72 -
Approach lighting ........cccoieeeieeiiiiiieeeeeee 73-74
VASI it 75
PAPL ... 75
Visual @pProach .......c.ccooeveeeuevereveiieeereieiesseneenn, 76 Chapter 4
Low altitude alert ... 76
Visual Descent Point (VDP) .......cccoevvevveeeeeiesiesie e 77 | Speed, Altitude & Jet
Planned Descent Point (PDP)........ccccovvvveeniiieeenee. 77 .
Vertical Descent Angle (VDA) .........ovovvvveeerrrrerreeeen 77 | Operations.....cceceursmsnennnnannnea 107
Charted Visual Flight Procedure (CVFP)................ 77 | Speed lIMILS ..oovcvveveeeeeeeeeereeeeeeerenenenieins 108-110
EMS — Flight Management System — 101 ............ 78 | Holding pattern Speeds............c.cccocevevruerererevernnnn. 109
ILS PRM approaches ............................................... 79 Aircraft approach cateqorieS......ccoeveeeeeveeeeeeenennnn, 110
Simultaneous converging instrument approaches...80 | Speed limits—cross-reference .............ccoccceveven... 110
Side-Step ManeuVer ... 80 | Crossing restrictions .......cccceceevevevrveeeenivennnnn. 111
Canceling JER e 81 How to meet a Crossing restriction ..oo.veveeie, 111
Exiting the runway after landing....................o........ 8l | V-SPEEAS...ccceeviiiicieiee e, 112, 113
Communications failure .........ccccceeeeiiiiiiiieeneeennns 82 | Airspeed errors, types & colors ...........cceeeeeeeeeeeenn, 114
Communications with tower when radio inop........... 83 | Speed of sound & Mach .........ccoeecvvviviieieiiiiie 115
ATC light gun Signals .......ccoceeeviiiereiniiee e 83 | Flight regimes .....cccoovviieiiiiiieiiiiee e 116
Temporary control towers, Class G airports ............ 83 | Troposphere, Tropopause, Stratosphere ............... 116
Instruments & equipment required..........cccccceeeeenee 84 | Temp lapSe rate........ccevvccverieeieeeeeiieee e 116
Safety DeltS. ... 84 | ISA — International Standard Atmosphere............ 117
ClOCK ettt 85 Altitude types (Pressure, Density, Indicated, etc.) ........... 118
Aircraft ||ghtS .......................................................... 85 KollsSman WINAOW ..o, 118
Interference with crewmembers.......................c..... 86 | Altimeter SEttinNg .......ccocvevevrereeeereeeseeeerereseeeeeians 119
Dropping Objects ...................................................... 86 Altitude temperature correctionchart ...l 119
Right-Of-Way FUIBS e 86 Pressure/temperature & a|timetry __________________ 120, 121
Overhead approach maneuver ... 87 | Density altitude............ccccoveerrreeerererereeenns 122-125
Solar SUPErStOrMS .....ccvvvieeeriee e 88 | Decompression sickness after scuba diving .......... 123
LOW & HIGH altimeter setting restrictions............. 126
Transponder—Mode C........cccccevvvvviviviviiiiiieieeeeee, 127
IFR altitudes—minimum altitudes for IFR............... 128
GlideSlope Intercept Altitude (GSIA).......covcvvveennnne 128
Chapter 3 Min/max & mandatory altitudes ............cccccceeeeeennns 128
. . . Minimum Safe Altitudes (MSA) .....ccccoevvieeeiiniieenne 129
Na‘"gatlon & Radios.............89 Minimum Vectoring Altitude (MVA) ......ccovveviieeeene 129
COMPASS StUFF ..o 90 | Minimum Safe/Sector Altitude (MSA)..................... 129
VOR . ettt 91 | Changing altitudes.........ccccccoveiieniiriree e 129
VOR CRECK ... 91 | Pilot’s discretion...............ccccccooriunrienciirnrinciienens 129
VOT ottt 91 | Traffic pattern altitude — Class B, C,orD.......... 130
Class | & Class Il navigation ..............ccccceeeeeeeenenen 92 | GlideSlope in Class B, C, or D airspace................. 130
DIVE ...t 93 | Iraffic pattern altitude @ uncontrolled airports...131

EVERYTHING EXPLAINED for the Professional Pilot xi



Cruising altitudes .........cccccveeveee e, 132
Reduced Vertical Separation Minimums (RVSM) . 133

Chapter 5

Altimeter setting and the flight levels ................ 134
Mountain flying — the “venturi effect”.................... 134
Radar altimeter .............c...covveveeerveerreeersesreseeenes 134 | Pilot Certificates, Log Books,
Altimeter pitot/static check / malfunctions ........ 135 a
Altitude cross-reference ......c.cccoocveeeviinennne 136-138 MedlcaI! Drugs & Alcohol .. 167
Oxygen altitudes...........ocoviiiieiniiieeeee e 139 | Pilot certificate — category / class / type............ 168
Altimetry (QNH, ONE, QFE) ........ccccccvvrvinnnn. 140, 141 | Aircraft — category / classS....ccoccccveeiiiicinieeenannnnn. 168
Convert inches of mercury to millibars .................. 141 | Flight review (BER) .....ccceeiiiiiiiiiiiiieeiiiee e 169
Rapid decoOmMpPresSSion ..ooevevevveeeeeeeeeieiiieeeeeennn 142 | Basic “CURRENCY” requirements .............ccceeeee.. 169
Altitude chambers.........occccevve i, 142 | Recent flight experience (6 month).................... 170
Pressurized aircraft basic components ................. 142 | Safety Pilot ..o 171
OXYAEN SYSIEIMS .ottt 143 | Recent flight experience PIC ..........ccceeene. 172,173
Jet & turbine operations — 101 ........ccccccoveveennn. 144 | AEM/Limitations / Markings and Placards ....... 174
Jet fuel pounds vs. avgas gallons ........................ 145 | Documents on board aircraft...............cccceinii 175
Jet / turbine engines ........ccccovevevevevevevevenennnn. 146, 147 | Certificates required in pilot's possession.............. 175
Jetengine starting .......cccccevvvveeeiiiiee e 148 | Logbooks /10gging time........ccccvveeeeeeniinnnne 176, 177
Jet / turbine engine terminology ..........c.cocvvvvvennen. 149 | Logging SIC — Navajo, King Air, Citation ..... 178, 179
Electrical terminology ..........cccoecvveeeiiiieeiiiiiee e 150 | Change of address.......cccoeeviiieeiiiiieee e 180
Fuel terminology.....ccovveeeeeeiiiiiiiiieeeee e 151 | Replacement of airman certificates .............c.cc...... 180
Hydraulic terminology..........cccceeeeeieieiiieie e, 151 Falsification of logbooks or records .........ccccccee.... 181
Air conditioning terminology ...........ccccceeeeeeennnnns 151 | Lost orstolen |ogbooK.....ccccceevviiiiiiiiiieecieiiieee, 181
Flight control terminology ........cccovvveveeviiiiiiieeeenn, 151 | SIC qualifications .........cccvvevveeeisiiciiiiiiiiee e 182
AViONics terminology ..o, 152 | Student PilOt ... 183
m ..................................................................... 152 Sport P||Ot, Recreational p||ot ______________________________ 184
Pressurization .........c.cocoeviiciiiiicice 153 | Private Pilot......ccovcvveeceeeeeeieeeeececee e 185
Jet takeoff......ovoiiee 154 | Instrument rating; instrument currency................ 186
Balanced field Iength .........cccccoviiiiie 155 | Commercial Pilot........cceeeiiiiiieiiiiiiiee e 187
Critical field length ... 155 Airline Transport Pilot ......cccooeeviviiiviieeneennns 188, 189
SEOPWAY coeiiieieieieeeeeeeeeee 155 Flight inStruCtor ......covvvveeeieeieeeeeeceee e, 190, 191
ClEAIWAY ...eviieeiiiiiee ettt 155 | Flight eXaminer .........ooocciiiiiiiiiiniiieeee e 192
First segment definition variations.......................... 155 | Status of an examiner ........ccccccovveciivieeeeeeieiiciienen, 192
Screen height..........cccc 155 | Cross-country time means ...........cccceeeeeeeeeeeeennn. 193
Critical eNgINe ......cooiiiiiiiiie e 155 | Temporary certificate .........ocooeeeviieeeiiiiieeiiiieees 193
Takeoff diStanCe ..........cccceevviieiiii e 156 | TYPE FAtING cuvveeeiiiiiee it 194
Accelerate-STOP diStance ..........cccoveuvvveeeeeeennnnns 156 | Complex endorsement.......cccccooveevivieeeeeeinniiiinnen. 194
Accelerate-GO diStance .........cccccevcvveeeiniveeeeninnensn 156 | High performance endorsement...........cccccceeennne 194
Takeoff run ... 157 High altitude endorsement............cccceoevcvvieenenennn. 195
Takeoff path........cceeeiiii 158 | Tailwheel endorsement.........ccccocueeeiiiieeeiiiiieeeenns 195
Net takeoff flight path...........cccocviiiii 158 | PIC Proficiency Check for a type rating............... 196
Additional miscellaneous terms...................c....... 158 | MEDICAL CertifiCate .........ccovevrereeererererrsessinan 197
[ 1410 [0 o TN 159 Operations requiring a medical certificate ............. 197
Obstacle-clearance Criteria.........coooeeevvveevevnneerennn.. 159 Operations NOT requiring a medical certificate...... 197
Transport category turbine LANDING criteria ....... 159 | Prohibitions during medical deficiency................... 198
TOLD Card.....ccccvveeereeeeeiiiiieee e eeiieeee e e 160, 161 BASICMEd ...oveviveeeiiiiiieeee e 198
Windmill start, airstart ...........ccccceeeeeivniiiiieenees 162 Duration of a medical certificate ............cccceeeennee. 199
Altitude alerting system — turbojets...................... 162 | Vision requirements ........ccccceeeeeeeeieeieeeeeeeeeeeeee, 199
Fire detection and protection ...........c.cccoeecuvveeeeeenn. 162 | SODA ... 200
WINQIELS .o 162 | LaSiK Y8 SUIGEIY ...eeiiiiieeeeiiiiee et 200
Windshield heat ........cccccovveiiiiiiie e 163 | COoNtaCt IENSES .ooviiiiiiiiiiiiiiee e 200
THEES ettt 163 | Eye (required VISION) ......cccovivieeiiiiiiieeiiiiee e 200
SWEPT WINQ cnevvveeeeeeeeeiiiiieiee e e e e e 163 Ear, Nose, Throat, and Equilibrium.............c.......... 201
DULCH TOI .o 163 Mental ... 201
YaW DAMPEL .. ccciiiiieeiiiiiiee et 163 | NeUrologiC........ueeeiiiaiiiiiiiiiiieee e 201
RAT — TAT — SAT — OAT (temperature).......... 164 | CardiovasCular..........cccccovieeieeeiiiiiiiiiieeee e, 201
Noise standards...........cccceeeeriiiiiieieeee e 165 Diabetes mellitus, General medical condition........ 201
Airman Certification Standards..............cccccevvvnneen. 166 | KidNeY SIONES ...eoviiiiiiiiiiiieeeeee et 201
HYPEertension ... 201

Xii EVERYTHING EXPLAINED for the Professional Pilot



SIEEP APNEA ..ceve e e it 201 | Radar weather reports (SD) .....cccccvvveeeeeviiiinvinnnnnenn, 225
Special issuance, discretionary issuance .............. 201 | Graphical Forecasts for Aviation (GFA)............... 225
Drugs or alcohol .....ccoovvveeiiiiiieeiiiiee e 202,203 | Winds and temperatures aloft forecast (FD)....... 225
Motor vehicle action ..........cocceeveeeeeeeeeeeeeeeeenns 202 | Convective ouUtlook (AC).........ccoooiiiiiiiiiiii, 225
Speeding tiICKeLS ........ceieeeeeeeeeeeeee e, 203 | Stability chart.........ccoooiiii 225
Over-The-Counter mediCationS.........ovveeeeeeeeeeii, 203 | Radar summary chart.........ccccccoviiieiiniiieeniieeee 225
PUISE OXIMELET .....cvoevvveeeeeeeeeceeeeeee e 204 | Severe weather outlook chart............cccooviiine, 225
NOTAMS...oiiiiiiiee ittt 226, 227
FOQ ittt 228
LEIdOS AFSS ...ttt 229
Weather FroNtS.......oooviiiiiiiiiieee e 230

Chapter 6

Weather & NOTAMS ...........205

Chapter 7

An Overview of Commercial
Operations....cccceremrmnnnssnnnnnnn 231

Windshear, microburst..........cccooovveiviie i, 206
Thunderstorm avoidance / penetration ................ 207
Extreme turbulence............cccceeviiiiiiiiiiia 207
ICE o 208, 209
Carburetor ICING ..cvvveeeeeeeeeiiiiieee e e 210
FrOST . 211
RIME ICE wevviieieeee et 211
ClEAN ICE ...t 211
Freezing rain ........ccccccceeveieeneneniiien. 211
ICE PEIELS .o 211
Trace, light, moderate, severe icing.........ccccceee..... 211
Ground icing conditions..........cccccvveeiiiiciiiieneeeeenns 212
Freezing Point Depressants, de-ice/anti-ice fluids....212
Holdover times .........uevvveiiiiiie e 212
Braking action ......cc.ceeveeeiiiiiiiiiiieee e 213
Contaminated ruUNWaYs ...........cccceeervieeenniieeeesnnnen. 213
“Iced-over” sparkplug electrodes .............ccccccou.... 213
JELE SIreaAM ..uvcivnii e 214
Clear Air Turbulence (CAT) ..., 215
Cloud Types, Weather Balloons, Wind chill........... 216
AWOS VS ASOS ..ottt 217
METAR VS TAF ..ttt 218
Ceiling, Virga......ccoovuveiiiiiiiieieec e 218
LAMP VS MOS ...ttt 218
Limited Aviation Weather Reporting Station .......... 218
METAR identifiers ......cccccevviiiiiiiiiee e 218
METAR/TAE explanations ..........cccccceevvvieeennineeenns 219
Wind direction — true north vs magnetic ........... 220
METAR/TAF & flight plan CHEAT-SHEETS.......... 221
COlOr COABS ...ovvieiiiiiiiiiieee e 221
ICAQO Flight Plan Form and tables........................ 222
ICAO Flight Plan instructions............c.ccccccvvvvveee..... 223
Standard briefing .....ccccoeeeeviiiiii 223
Abbreviated briefing ........ccooovi 223
Outlook briefing .........eveeeiiiiiii e 223
Inflight briefing ... 223
Turbulence reporting criteria..........cocceeeeviveeeenne. 224
AIRMET (WA) ..ottt 224
SIGMET (WS) oo n s 224
Convective SIGMET (WST) ...ccvvveiiiiieeeiieeee e, 224
Severe weather forecast alerts (AWW).................. 224
Center Weather Advisories (CWA) .......cccccveevennen. 224
Inflight Weather Advisory Broadcast...................... 224
Pilot reports (PIREP)(UA)(UUA) ......oooiiiiiiieieeeenns 225

Commercial Operator aka common carrier........ 232
Private Carfiage.........ccouuvvvermrnrmrnrninrnennennnnnnnnnnnnnnn. 232
COMMUEBT ..o 233
ON-DEMANd ...ovvviieeiiiiiiiiie e 233
DOMESTIC . .iiiiieeiiiiiiiieei et e e e e e e e 234
BlAQ oo 234
Supplemental .......coooeiiiiiiiee 234
Scheduled. ... 235
Domestic, Flag, Supplemental, Part 121................ 235
Part 125 ...ttt 235
Wet Lease VS Dry Lease ..........cccccevvveviiiiiiiiininnnn, 236
Part 135 or Part 121 does not apply t0................ 236
BUSINESS NAMES ....vvviiiiieiieiiiiieee e seiieeen e 237
COMMON CAITIAOE ...eveveeeeeee ettt e e ee s 237
NONCOMMON CArTIAQE ...vvvvvverernininrnininenieenenenenenenenens 237
Aircraft requirements .........cccccevvveveviviiiiiieiiceeeeeeee 237
Operational CoNtrol ....cccccvveeeviicciiiiieeee e, 237
Certificate-Holding District Office (CHDO) ............. 237
Direct air CArrier .........coviiiiiiiiiiieiie e 237
Part 91 vs Part 121 vs Part 135..................... 238, 239
PIC qualifications ....ccccceevveiviiiiiie e eeciiiieene e 240
SIC qUAlIfiCatiONS .....cccoiviiiieiiiiee e 241
SICrequired .......ooooeviiiii 241
Training, testing & checking—a quick synopsis .....242
Passengers during cargo only operations.............. 243
Load manifest (WE&B)........cccoveeiveeiiiiiieeee e 243
Load manifest, W&B, recordkeeping............cccuuue. 244
Justifiable aircraft equipment.............cccceeviiennnnn 244
Maximum payload capacity ..........cccceeeviveeeriiieenens 244
Standard average passenger weights.................... 244
Cargo floor lIMitS........ceeveiiiiieii e 244
Weight / Balance and Center of Gravity ............. 245
Pilot recordkeeping—W&B—Iload manifest............ 246
COMAT et 246
Effects of forward / aft CG.....ccccveeevviiiiiiiiieeeenins 247
Reporting mechanical irregularities ........................ 247
Airworthiness check...........cccccciiiniiiii e 247
Cargo compartment classification ..................cce..... 248
Sterile COCKDIt ..oooeiiiiiiii e 249

EVERYTHING EXPLAINED for the Professional Pilot xiii



Manipulation of controls ........cccccceeeiiiiiiiiienenenn. 249 | Ground Proximity Warning Systems (GPWS) ....... 294
Admission to flight deck.........ccccceeeiivii s 249 Initial, Transition & Upgrade GROUND training ... 295
PIC/SIC designation required ...........c.ccccoeeennes 249 | ReCUrrent traiNing ........ococoeveveveveveeeeeeeeeeessssseens 295
| U= YU o] o] SR 250, 251 | Group | & Group Il airplanes.........ccccceeeviveeeennnen. 296
Destination & alternate airport weather...... 252,253 | Training—lInitial, Transition, Upgrade, etc.) ........... 296
Do you need an alternate?.......cccccceeeviiiiivieennennn. 254 | Grace Month ....cccoeviieeiiiiiiieiece e 296
Alternate airport weather minimums.................... 255 | EMERGENCY training.......ccccevevrvveveevsneerenerennnn. 297
People Express Exemption (3585 aka 17347).... 256, 257 | Fire eXtiNQUISNErS...........oceeeeveveveeseeeeeeeseseeseeens 297
Takeoff minimums ..........cccocciiiiiiie, 258, 259 HAZMAT ..o 298, 299
Approach weather required..............c.coooceiinn 260 | Company flight iNStrUCLOrS ........c.covvereereeerereeceen 300
Descent below DH or MDA..............ooiiiiinn, 260 | Authorized inStructor Means ............ccccvevueveveverecnnn. 300
Approach weather NOT required for Part 91......... 260 | Check @iMMan ..........cccoviueurireeeirereieieiesseie s 301
Landing under IER.......cccceeiiiiiiiiieee e, 261 | CHECKRIDES / TRAINING oo 302-307
M ........... .......: ..................................................... 261 Inltlal Operatlng Experlence (@) ''''''''''''''''''''''''' 308
ADProach lighting . ..., 262 | Elight ttendants ........oveveeormorreeeseeeeseseesseeenenns 308
High minimums captain ...........covuvrvrnnresnnennans 263 | \WEADONS ....ovvovoovveeeeeeeeeeee e eeeeseseeeeeeeenenns 308
Special Exemption 5549.........ccccoieiiiiiiiiiiiiiieen 263 - - .

- - - - Aircraft tests & iNnSpections..........ccccceevviiiiiiieneeenn. 309
Arrival at airports with no weather reporting....... 264 | 100 hour iNSPECHION .....v...vveeeeveererreeesereeseree 309
Departing airports with no weather reporting .... 265 | progressive inspection program .......................... 309
F|Ith Time & DULY oo 266-275 Continuous Airworthiness |nspection Program ...... 309
Flight locating procedures ..........ccoeeeeeeeeeeeeeeeennn, 276 Approved Aircraft |n5pection Program (AA|P) _______ 309
Regular airport..........ccuveeiieeiiiciiiieeee e 276 | ANNUAlI INSDECTION wooveeeeee oo, 309
Provisional @irports ... 276 | VOR CRECK ...t 309
Runway'lighting .................. e 276 Carriage of firearms / PriSONErsS ....cocceveeeveeevnneens. 309
International flights to Mexico or Canada.......... 277 | "Service difficUlty FEPOMS..ovvvcvveeerreererereeeseeeessereens 310
Small & I_arge A|rc.raft ............................................. 278 Safety Management System (SMS) ........co....o....... 311
Type rating required........ccooovvssveciisneeissneceeens 278 | TiME N SEIVICE .rvverrvesrereeeeeeeeeeeeseeeeeeeseeeseeseeseens 311
Accelerate-STOP Distance ........cccceeeveeeieieieieinennn, 278 Mechanical interruption summary report ............... 312
Accelerate-@ DiStanCe........ccvvvivieeiiieiiieeeeeienes 278 Approved Aircraft |nspection Program (AA|P) ....... 312
Landing limitations — 60%, 70%, 80%................. 279 | Operation after maintenance .............ccccoc.coovevevee.. 312
Effective runway length ................oo oo, 279 Maintenance required (owner1 operator) _______________ 312
Large & turbine-powered multiengine ................... 280 | Operable CONGItION .........c.cooveveeerreeeeeeeeeeeeeseeeeeas 312
Autopilot — minimum altitudes for use................ 281 | Mechanical irreqularity...........ccccoceveveveeeeeeeeeeennnn. 312
Alcoholic beverages.......cccooevvviiiieiiiiiiieieie e, 282 Instruments & equipment required...........cccceeeennnnn. 313
Stowage of food, beverage...........ccocoeiiiiiniinnnn. 282 | Safety belts ..., 313
EXit SEALING .vvvvveieeieiiiiiieeece e 282 | Equipment/Performance—extended overwater... 314
Smoking prohibitions...........ccccccveeviiieiiiiieene 283 | Extended overwater weather ............cccccceeeeerinnnnns 315
Subpart K of Part 91 ....oveeeeeeeeeeeoeeeneenn, 284,285 | Airborne weather radar ...........c.ccoceeevieieieiennnnn. 315
Effect of Subpart KonPart 135. ..o, 286 TCAS oo 315

Flashlight .....oooveeiiiii e 315

Aircraft airworthiness ..........cccocceveeeiiiiccn s 316

Reporting mechanical irregularities ....................... 316

Flight crewmembers at stations ............cccceeeeeeennn. 316
Chaptel' 8 Seat belts & shoulder harness..........ccccceeeeeiiins 316

Airplane Flight Manual (AEM) ... 317
More Commercial Stuff.......287 | piot Operating Handbook (POH)..........cccccveveeeennns 317
Operations Specifications ............c.cocoeovereren.. 28g | Limitations / Markings / Placards ....................... 317
Operations Manual (GOM) .............rrrrreeee 289,200 | Minimum Equipment List (MEL)..................... 318-321
Management personnel qualifications.................. 201 Conflgur_atlon Deviation List (CDL) ......c.ccccvvveernnnen. 320
RaMP ChECK.....uviiiiiiiiiie e 292 | INOperative means ..., SRR L 320
ChECKIISES uvvvieiiiiiiee et 203 | Eerry permit (special flight permit) ............ 322, 323
CRAMS ..o 293 | Pilot Records Database / Pilot record sharing...... 324
Performance data ............c.cocovovveeeeeeeeeeresssssenns 293 | Access investigation check (airport badge) ........... 325
Passenger occupancy of pilot seat........................ 293 | Closing & locking of flightcrew door...................... 325
Briefing of passengers before takeoff................. 293 | Aircraft dispatCher ... 326
ProViNg FUNS .....cocveeeeeeeteeeveeeeee ettt 294 AN o 1 327
Cockpit Voice Recorder (CVR).....ccccvvvveeeeviivinnnnn, 294 | Alternate DecCiSioN TrEE .......cccveeeveveeeeiereeeeeeveeen 328
Flight Data Recorder (EDR)........cccceeveeiiiiiiiieeeaeenn. 294

Xiv EVERYTHING EXPLAINED for the Professional Pilot



Chapter 9

Chapter 10

Emergencies & Legal ......... 329

Miscellaneous, Definitions,
Aerodynamics & Trivia ...... 347

Compliance with ATC clearances ...........cccc....... 330
Deviating from a rule due to an emergency......... 330
Confirm ith ..o, 330
DO NOt MUMDBIE ..uvviiiiiiiiiiiiiiiaes 330
EMERGENCY—allowed to immediately deviate ..330
EMERGENCY ...t 331
Responsibility and authority of the PIC ................ 331
Engine failure ......cccooveeeiiiiiieeeieeen 332, 333
Critical eNgINE ....cooiviiiiiiii e 333
Accelerate-STOP / Accelerate-GO............ccvveeee... 333
Area Of deCISION .......ceeeeiiiiiiiiiiieeeeeeeeeeee e 333
Single-engine service ceiling...........ccceevviiveniinnen. 333
Single-engine absolute ceiling .........cccocccvvveveneenn, 333
[ 1100 [0 11V o SRR 333
VMC «ovrreite it 334
Left engine is critical because................ccccccuuvnnnee. 335
How to CRASH an airplane w/spare engine........ 336
Common multiengine accident scenarios .............. 336
Emergency eqUIPMENt ...........euvvvrermemrmnnnnnnennninnnnnnns 337
Fire extinqQUIiSher ........ccccovvveeiiiiieiieeee e, 337
First @id KitS ...coevvviiieie e, 337
Megaphone ..o 337
Minimum fuel adViSOory ....cccoooeeveiiiiiiiiieeeeeceeeniannn, 337
Immediately .........coeeiiiiiii 337
EMErgencCy ..ot 337
Emergency frequencies .........cccccceeeeviiiiiiieeneeeeeenns 337
|10 ] 1 8RR 337
MAYAAY .eeiieeeeiiiiiiieee e 337
Pan-pan.......ccciiii . 337
Emergency Locator Transmitter (ELT) .................. 338
ELT changes in the Works............cccccccuuvvninnnnnnnnnn. 339
NASA IEDOIES . uuuiuiiiiiiiiiiiiiiiiiiiiiiieieeeeee 340
Aviation safety reporting program ...........c.ccceeeeeee... 340
Careless or reckless operation ...........cccceeeevunnen. 340
Voluntary Disclosure Reporting Program............ 341
Enforcement action..........cccceeeeeiiiiiiiiiienennnn, 342, 343
Accident orincident........ccccceeeeeiiiiieeiieee e, 344
Major or minor damage.....ccceeeeeevveeveveeeeeeeeeeeninnnn. 344
Notification of accidents ...........cccevvvviiieeeieeieeeinnnnnn. 345
Notification of incidents & overdue aircraft............. 345
NTSB phone numbers..........ccccvvvvvvieiiiiiiiiiniiiennns 345
Preservation of Wreckage; reports ..........cccvcuveeenne 345
AIM — only an adVviSory?.....ccceeeeeeeiieeiiiieeieeeeenenns 346
Copies of ATC Tower/Center tapes.......cccveeevunen. 346
FAA “Hot LiN€” ... 346

Piper — Numbers & Names..........ccoveuviveeeieeennnnns 348
Aircraft ID plates and N-numbers................ccuee. 348
Beechcraft — Numbers & Names..........ccccccoeeenes 349
Non-aeronautical use of hangars .........cccccceeeeeenns 349
HYDOXIA ttveeeeeeeeeiiiiiieee et e e e 350
Hyperventilation .........ccccccovvecviiieeie e 350
Carbon MoNOXide .........c.eeeeveeeeiiiiiiiiieie e 350
Bar DIOCK.....coooiiii e 350
Air ambulance flights — “MEDEVAC” .................. 350
AerodynamiCs ....cueeeveeeeiiiiiiieeee e 351-353
Forces acting on an aircraft in flight ...................... 351
Angle of attack .....cccoocveeeiiiiie 351
Angle of INCIdence ... 351
CaMDbEN ... 351
Chord or chord line .........coevvieiiiiiiee e, 351
Relative Wind ... 351
Wing planform ... 351
ASPECE ratI0....ccvvvevieiviiieeeeeeeeee e 351
Lift-Drag ratio — L/D........ovvvreveinininiiinieiiinininennnnnnnnns 351
(1= VA1 8RS 352
Center of Gravity .........ccccoovvveiii 352
BeIrNOUI cevveeeeeeeiiiieeee e 352
Center of lift .....eeveeeeiii e 352
Center of PresSsure........c...eevveeeiiccciiiiiieee e 352
Drag. . .eeeeeeriiiiiriiiiriir 352
INAUCE Arag....cccoivveeeeiiiiee e 352
Effect of air density on liftand drag ..........c.cccveeeene 352
Effect of altitude, temperature & humidity .............. 352
Parasite drag .........cocceeviveeeiiiiiee e 353
FOrm drag .....c.ceeeiiiiiieiiiiee e 353
Skin friction drag.........cccceeeveviii 353
Interference drag .........cccveveveveiminimieieiniiininrnnnn, 353
Angle of attack and lift ........cccooeeeiiiiiiiiie 353
Critical angle of attack .............cccccccevviiii, 353
LOAA fACTON.....cciiiiiiieiieeee e 353
Flaps/Slots/Slats & Boundary layer control ... 354, 355
Plain flap .......evvveiuiiiiiiiiiiieieiieee e 355
Splitflap ..o 355
Slotted flap....ccoovvivii 355
FOwIer flap .......uvvuieieiiiiiiieiienes 355
Aerodynamic twisting caused by flap ..................... 355
FIXEd SIOt ..eeeiieeeeeee e 355
AUtOMALIC SIOt .. ..vvieeiee i 355
Boundary layer control...........cccceevieeeiiiiieneinieenens 355
Laminar flOW ......cccvvvieiiee e 356
Boundary [ayer ........ccoooiiiiiiiiiiiiie e 356
Reynolds NUMDET ..o 356
Adverse vs. Proverse Yaw ........cccooccvvvveveeeeeiinennnnn, 357
DULCH POl .o 357
YaW dAMPEL .ovveveeeeeiiiiiieireee e e ecrrreeer e e e s e nnreneeeeee s 357
TrM tADS oo 357

EVERYTHING EXPLAINED for the Professional Pilot XV



Service CEIlING .vvvveeeeiiiiieiiee e 358

All engine service ceiling .......ccccvveeeiviiciiieeeeee e, 358
Single-engine service ceiling........ccccccevveeeeviccivnnenn, 358 Chapter 1 1
Certified CIlING ...covveeiviiieee e, 358
Maximum certified Ceiling ..........ooovvreeereeerererenns 3ss | Reference, Rules of Thumb,
Maximum certified altitude.............ccccovveriiineennne 358 =
Absolute CeIlING ...ocvveeeiiiiieee e 358 Conversions.....ccuxussssssnsnsnns 377
Single-engine absolute ceiling.............cceveveeenn... 358 | ICAQ airport identifier country prefix................... 378
1700 (0172 TR 358 | Aircraft country registration number codes............ 378
Fastest and highest flying airplane............ccc......... 358 | Airportidentifier l0giC ........cccovvveeeeeiiiiiiiiieeee e 379
CONLIAIS ... 358 | Afew interesting identifiers...........coonn. 379
Pilot In COMMANT ..o 359 ZULU IME.eiiieiii et 380
Pilot In Command seating position ..............c......... 359 | Piston engine detonation / preignition............... 381
HelicOpter CONLrOIS .........ccoveveveeereeeeeee e 359 | Euel &fluid COIOrS ... 381
Active pilots in the United States............c.cccocoue... 359 Draining fuel SUMPS ......ccccceeiviviiiiieeeee e, 381
WIICO vt 359 | Cutouts (placards)..........c.cccoovviiiiiniinin, 382
TANQO - ..evveeeeeeeeeeeeee ettt 359 | °Cto °F (placard) ..., 382
ELGt ChECK ..o 359 | Reciprocals (placard)...........cooocovviiiiiicinnee, 382
Manifold pressure / constant speed propeller.. 360 TAKEOFF MNEMONIC ..ccoviiviiiiiieee et 382
Supercharged / turbocharged engines................. 361 Flight plan (wallet-sized) ..........ccoooeeiieiiiiiiecccceeen 382
HOISEDOWET ... 362 | Measurements (1/64-1/32-3/64-1/16, etc.) ............ 382
Wattage vs Kilowatts vs Horsepower .................... 362 Spin recovery — PARE ............cccoe 382
Power and WeIGht ..........ccccveveueeeeeeeeeeeeeesen e 362 | SHUTDOWN MNEeMONIC . ..cvvirieiiiiiiiiiiiniiiies 382
Brake hOrsepower .........ccccoevviiiiiiiiiiieeiiieieeeeen 362 | QUICKIE CONVEISIONS.......ccevvvereeeeeeereeeeererererersnennnnnes 383
Shaft horsepower .............ccccccciii 362 POUNDS to GALLONS ......coooiiiiiieiceeceeeceeeeeeen 383
Major Repair and Alteration, STC, TSO................ 363 POUNDS of Jet Ato LITERS.......cccooeviiiiiececccnn 383
m, Time in service, PMA .......oooiiiiiiieieeeeeei, 364 CELSIUS to FAHRENHEIT .......c.ooovviiiiiiiiicc, 383
Preventive maintenance ...........cccccccveeiviieiieeeeeeenn. 365 Liguid measures (ounce, cup, pint, quart, etc.) ..... 383
Oil — mineral vs. ashless dispersant.................... 366 | Radio Call ......cocuveiiiiiiieii e, 383
Oil — VISCOSItY ...coeveveveviieveee 306 | ACTE ittt et ea e eeeeaaannae 383
Shock cooling piston engines............cccceeevvveeeennne. 366 | Reciprocals—22 RuUle ......ccccevviiiiiiiiiieece e, 383
MagNetosS ... 367 Fuel Weidht ....ooooiiiiiiiee e 384
Radar reflectors .........ccccceveeiiiicciie e, 367 | Conversions, Formulas & Weights..........cccvvveeeee. 385
Notice of Proposed Rule Making (NPRM)............. 368 Formulas & Rules of Thumb ......................... 386-389
SRAAOWS ...t 368 | Conversion Tables ..., 390-394
MOUNLAINS ....coooeiiiiieeeee e, 368
Empire State building.........ooocvvvveeeeeiiiiiiiieeeee, 368
Visibility and the Earth’s horizon .............cc.occees 368
Charts, radar reflectors, runway length ................. 369 Chapter 1 2
Aireraitlints e 3 | LengelPs Radio Manual ....... 395
HYdroplaning.......oooocuvveeeeeeeiiiiieieeeeee e 372 Key Words to AVOId ........ccoooviiiiiiiiiiieiniiiieeeeeeen 397
Test to detect contamination of jet fuel.............. 373 | Clearance — Large Airports.........c.coceevcevenenen. 398-400
Specific Gravity.........cccccevevive 373 | Taxi/ Takeoff / Departure .........c.cccooeeuvveeeeeeennnnnnns 401
Control tOWerS...........ccoooiiiiiiiice 373 | ENFOULE. ettt 402-404
Aircraft [weight] classes (heavy, large, small) ....... 373 | Approaching your Destination..............c.......... 405-406
CroSswWinds ........coeeeviiiiiii 373 Approach & Landing .....c.oveeeeeeeeeeesieeeeenenn, 407-409
SIMUIALOIS ...uvvvieeiie e 374, 375 | IFR arrival at a small uncontrolled airport............... 408
Unmanned Aircraft Systems (UAS) (aka Drones). 376 | VFR arrival at a large, Class B or C Airport........... 409
EMEIrgEeNCIES ..oveeeie v eeeieee e 410-411
Miscellaneous .........ccooeeieeiiieiicice e 412

) ] 0] =), QS — - b

XVi EVERYTHING EXPLAINED for the Professional Pilot



