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PREFACE

The Pilot’s Handbook of Aeronauticai Knowledge provides basic knowledge that is essential for pilots. This
handbook introduces pilots to the broad spectrum of knowledge that will be needed as they progress in their pilot
training. Except for the Code of Federal Regulations pertinent to civil aviation, most of the knowledge areas
applicable to pilot certification are presented. This handbook is useful to beginning pilots, as well as those pursuing
more advanced pilot certificates.

This advisory circular supersedes AC 61-23B, Pilot’s Handbook of Aeronautical Knowledge, dated 1980.

Comments regarding this handbook should be sent to U.S. Department of Transportation, Federal Aviation
Administration, Airman Testing Standards Branch, AFS-630, P.O. Box 25082, Oklahoma City, OK 73125.

This publication may be purchased from the Superintendent of Documents, P.O. Box 371954, Pittsburgh, PA
15250-7954, or from U.S. Government Printing Office bookstores located in major cities throughout the United
States.

AC00-2, Advisory Circular Checklist, transmits the current status of FAA advisory circulars and other flight
information and publications. This checklist is free of charge and may be obtained by sending a request to U.S.
Department of Transportation, Subsequent Distribution Office, SVC-121.23, Ardmore East Business Center, 3341
Q 75th Avenue, Landover, MD 20785. The checklist is also available on the Internet at http://www.faa.gov/abc/
ac-chklst/actoc.htm

ii



CONTENTS
CHAPTER 1—PRINCIPLES OF FLIGHT

INTRODUCTION .ueersenncsscsrseneas sissursssausssssusasesnssisnasirnsasenaes rbr e ERes s tesRaste s st sesanssebbanssnisnasanesinnass reeee 1-1

FORCES ACTING ON THE AIRPLANE IN FLIGHT ...... arevesssensassassasses resreseerresnesisersess esertessesnessseseanes veene 1-1

Terms and DefInItIONS .. coveveieeeiiii et et ettt et be st e e s rat e s et e et s aabee st asb e s s e sarret s e s enmeesanecanes 1-2

LLEEE 1ottt eae e e e n s e n e s et e seen b s et ea et e s en ek e b e f ek b enn R e e b e s e n R e b4 ae e e be s et be s ene b aese e 1-3

GIavity (WEIZHE) ...eecvioeietise e civrerttae e s eese e aeete st et e s se e sassae e s easesmtertese st e naant e rensn e s e ane st enrentseneeaneameens 1-4

TITUSE ..ottt ettt e e b et et eas st e st e esa et et aatees e s et e s easson e aasseenreanne b e e e antameeneies 1-5

[ -7 O O O SO TS RO OO TSP O U PO U OURESST YRS ORSON I-5

INAUCEA DA 1ottt et et e st erae et e e s reseae e vaesres e mt saeee st e sraae e e sane vt e e ranaanearaeantesaeantens 1-5

PATASIIE DIIAZ .ttt e et e e e et ee e e et e et b e etes e e ns e mma e e e sanssasneeerstaneaenetseannresins 1-5

Relationship Between Angle of Attack and Lift ... 1-6

Relationship of Thrust and Drag in Straight-and-Level FIght ..ot 1-7

Relationship Between Lift and Weight in Straight-and-Level Flight .......c.ccoovviininin s 1-7

Factors Affecting Lift a0d DIAZ ......coooeeieiiteeecree et eeete et eere et e e sra s sees e seaneesesassnnertas senenen 1-7

Effect of Wing Area on Lift and DIag.......cccooieioinceiecreeccesescere e s esesesnesssseseserenees 1-7

Effect of Airfoil Shape on Lift and DIag.......ccoovvieiiiicinieccinsreresresres e 1-7

Effect of Wing Design on Stall... ..ottt e ettt ae s e 1-8

Effect of Airspeed on Lift and DIAZ ........coccccrvieiecieeeicisiere e e e s e ene s em e e 1-8

Effect of Air Density on Lift and DIAg ......c.covviiiriniriceeiier e e 1-8

TURNING TENDENCY (TORQUE EFFECT) vecssessersersessonsessonsossonssssassasaressans cerarseisatesnsnseesanass rsnasstnesnanss 1-9
TOIQUE REACTION ..ottt ea e ent senaseat s s en s 1-10
SPIFAING SHPSIIEAITL ...ocveevriieerireeerteeee ettt eerae st e e rat st eseasseseesasaneesrassesserssareensaasessesssasneasrasseneeasanees 1-10
GYTOSCOPIC PEECESSION vttt ettt ettt e s s st e e e et esaen et e e et e saeensnenemsespaanseer e I-10
Asymmetric Propeller Loading (“P*" FACTOT) ....vccevvriecrienireeeeriesnscveeesirsesisnessesessasssssesssnessenessons 1-10
Corrections for Turning Tendency or Torque During FINE .........ovoveurceeieeceroneeeeereeeesreesseeeseensons 1-11
AJRPLANE STABILITY eerevcossensorsssrsons seasnsestensesansesnns serasesssesssssessseusesnensssssessstrasasaresanatssentnsarssseanssens [-11
POSITIVE SEADILILY oeooiieriee ettt ta et ea et ra e ee s st ne e a e s e emr et s sanaesteearanbins 1-11
INEULEAL SLADIIIEY oottt et e et s e e es s eee v v et seessseseesstteamennsesesneerbeeseentin 1-11
NEGAtIVE SIADIIILY <.ttt st b e tne 1-12
Longitudinal Stability about the Lateral AXIS .....oocooioiiiiiiiec ettt see e 1-13
Longitudinal Control (Pitch) about the Lateral AXIS .....occovveeivreiveecniieecenercoresnesssesaecensereerassnnes 1-14
Lateral Stability about the Longitudingl AXIS .....coceeooeirieiriercerecer ettt i-15
DIHREATAL ..ttt ettt ettt a e sb et e b e b b ass s ese st soe et es s e ans e s s astetsrseans 1-15
SWEEPIIACTK ...ttt ettt et e e e s pene et e s e e et sra et e e as e e rarnan e e aae e st nare e e b e mrane e 1-15
KEBIEFTECT ..ot veer ettt et n s s e e s et e es s b e s ene e as et et s s saraeseaeanesaans 1-15
Lateral Control about the Longitudinal AXIS ....c..ccveeiiniiiirrieeeirtee it eseeaaas 1-16
Lateral Stability or Instability in TUIMS .....cocoiiiiiiic e sae e 1-16
Directional Stability about the Vertical AXis {YAW) ..ottt earaeas 1-16
Directional Control about the Vertical AXiS (YAWY ...t veae et r e one i-17
LOADS AND LOAD FACTORS eevosressncsasasssesasnssssanssassssssssanss rerteessnttessatsersasiesanaseranisntsentrasevastreseatananinn 1-17
Load Factors and AIrplane DESIZN ......ccvvurecreriricirierncrnsess e erarissnssssesessnssssassasossasessessssessessssans 1-18
Effect of Turns on Load FACtOr ... .ottt bbbttt 1-18
Effect of Load Factor on Stalling SPeed........ccocoviireeieieiieeeeieecer et s seaenan 1-19
Effect of Speed 0n Load FACTOT «.ocueiev ittt er e s e et ra st et e saesaenenenin 1-20
Effect of Flight Maneuvers on Load FACTOL ..ot e e er s ravees s s nereanas 1-20




EfTect 0f Turbulence 0N oA FaCIOr . ...vvv oo ceeecrveaeeeiereeeesaeseeeesirseessoatereneeasatassesesssanarsresassesestesareestsseas 1-21

Determining Load Factors i FIGHE ........coiciieriirni ettt er e vesse e esaeaa s e 1-21
Forces Acting on the Airplane when at Airspeeds Slower than Cruise ..., 1-22
Forces in @ CLIMD ...t 1-22
FOrees i @ GLAS ...c.viviieei ettt st st een 1-23
Turns During FIIGht ..ottt b et 1-24

CHAPTER 2—AIRPLANES AND ENGINES

INTRODUCTION wrersenessvnnessoensese wevenessassnans trensttarsaassrnsrssatassratinarsanatnsasanssannnen tesesestesisensasssnnerssrunsansrsen 2-1
ATRPLANE STRUCTURE areeesesnse cheeressaensess ererssesesrsnnrsiernsnternestrareets casrrersersners Crerestrestersrasetteasestisrasaset 2-1
FLIGHT CONTROL SYSTEMS suscsrsesneresssnsescorancsasssnsassrnsarssssssssssassorcsssorsassssasssssnsansssassssssassonsssssssssasss 2-1
WINE FLAPS . treect ittt ettt bbbt st b bt bt e st et e s et te e st e e bb et e an e b e ebb e naeaaasees 2-2
LanGIng GEAT ..ececeeeiieiie ettt et er st s ek E et b et b e bbb r bbb e b b nrea 2-2
Conventional Landing Gear ... e saesecste s e e s mssessressn seeeneebeonas 2-2
Tricycle Landing Gear ......coccovvirriiriiieiceecreet it a e e 2-2
ELECTRICAL SYSTEM rectcacsssessosscersassessesssssesnossassassssssssostssassssessssosesssnssnsssnssssssnssssssaessassasssnsnnsasesnss 2-3
ENGINE OPERATION t1veversssrassrssssssassersasssnaasossonsssssasssssosssssesssnessssnserssssssssssssssssossssressssssssassssnsassasnosss 2-5
How an Engine OPerates .......cccoiviveiiiviieie ettt et r st oo b s e eereaens 2-6
COOINE SYSLEIML «...coviviieeirr ettt e e s e s e e e e nrs e e s enesae s anaas 2-7
IEMITION SYSLEINL «...otieeeeieiitee it it eeitate e s et e tb ettt eas e st s een b e bbsames et e e entsase s ammsbs s e aneaseasanebbeananssatasanebrenransnses 2-8
DT ] =) o O U SO OO URRU PO 2-9
Fuel Tanks, Selectors, Strainers, and DIFAINS ....ccoooveiviiiiccee e ee e ene s e e e 2-9
UL PTIITIET 1ottt ettt et e et e er et e et ne bt e ar e ot e e s e st teasess s ere b et st e sns e e s enbasbaenaaanas 2-9
FUEI PTESSUIE GAIEE .-..cvvicervirereertaeceesesrees essescesansseebsanaeseesnsemsessaseseeasneasesaaneeseaasameetsaneesetransns 2-9
Induction, Carburetion, and INJection SYSIEITIS ......ccocirerrierrrieeerierce et ee e e e s s ane e e ae e s 2-9
CarDUIETOT SYSLEIM Lououi ettt ittt et b et e et a s et s 2-9
MIXTUEE COMITOL e ittt ssa s ssa e raneesae e e e eteeeriseraeiirererresines st eneneassaeans 2-10
CArBUIELOT TCINE ..eoveeeiirereeiieneeeertese e aerecruaeses e s eae et esae e san s e e e e aaasee e esesseae saeasamasarasessanseniosansenin 2-10
Conditions Conducive to Carburetor ICINg ......ccooveiciiiiiiirciieei ettt 2-10
Indications of Carburetor ICINZ ..c..vevieerieee ettt e e e st srn e 2-11
Use Of Carburetor HEAEL ....oovieoeiiieiieiecereeeceetece e s sare e stas e e measestas e seeereesestas e sessnansens 2-11
Carburetor Air Temperatire GALEE ...oooovveeiieee e ereseesne s ssressnesaresbreesesssessbasssas v crerenne 2-11
Outside Al TemMPErature GaALEE ..veovevrerercare e certe e eiarseietrre e e bras e stemreme et aeeestssmeenebianaae st seeenton 2-12
Fuel INJection SYSIEIN .. ..ottt e re st e e st er e sra s e as s e b e e s e e e e e enetsenen e renn 2-12
Proper Fuel is ESsential ... 2-12
Fuel CONAMINALION «.\.eoeiiieeievieeee i e teere et ses et ees e e eesseeeat s esbe s e ame e rrnenbeenes seesrie e s 2-13
RefUeling PrOCEAUIES ...ovovieieri et seaie ettt ree s eate s e esesemra e ss e e s mn s e s e e sescmenrecnnes 2-13
OHESYSIEIML .ovievevieiereeietee ettt ebe s e s s e b e e abeaeereaaeasee e bt s e saasaassssseasessenesbsoses s easessens st enentencmnentones 2-14
PROPELLER .ecvennee iesesenrssnsare eSEENTAeNeRNNtasesNEEININeIEIONIsINaLRSIEeRIRRERsTARERREI S SRR AR SRR RR s annn it senntsasaninassante 2-14
FIXed-PItCh PIOPEIIET ..ottt sttt e b e s ams e v anesen s sanemsaanenenis 2-15
Controllable-Pitch Propellers ...t e s 2-16



STARTING THE ENGINE ceessesessssnsrsnssarssssassssasssnrosssssrnssssnnsssssssassrasssnsone rrevssesssnssanssteatsesserassisanes voreerens 2-17
Engines EQUIPPEd With @ STAITET ...oveeerioie et ettt ebt s smeat e b e ma et 2-17
Engines Not Equipped with @ StATter .......ccoiriimicincirincsc it e 2-17
Idling the Engine DUring FIZhE ......coiv ittt s st e o 2-18

EXHAUST GAS TEMPERATURE GAUGE +ecesssssesasesssasssossansssssasassansons essssuaessessasresessisasessesnassssnnsrssinnassas 2-18

AIRCRAFT DOCUMENTS, MAINTENANCE, AND INSPECTIONS ..coessssssesseerassessnassvosasssssssusennssosssasssntansuass 2-18
Aircraft Owner Responsibilities........... et e e re e e et e et arae et e e ae e e e et e n e a st e e aan e e r e e e e e r e s ear s 2-18
Certificate of Alrcraft Registration ... .ccouii ittt et ssee et rar e sae e b e sbmseses b beseennens 2-19
ATTWOITNINESS CEIITICATE 1.veveeiviceeeree et ee ettt es ot st s e e e b s ste e as st e s e s sbb s e es et ameea sbeemsen st ees 2-19
Aircraft Maintenance ...........coovecverreeeiercnncreeeacrenens e et et e e e e e et e e sen s e e e anneeres 2-20
INSPECTIOIIS -.vviieeiitinicciie ettt ie bt b et e e es bbb st eb s e dd s eE ek e b bt et sREad et s b e n e bbb et 2-21

ANNUAL INSPECEION 1.eevvieuiretiet et ettt e st bbbt c e s b s et b nm e bt s beaceae e 2-21
100-Hour Inspection .......cccocovvvenearnencnn e et eseeentete et e et st e e e e st s ek e e ve e biant e s e e s e sae s e ennanee 2-21
Other TNSPECtiON PIOGIAITIS ..ieocevveie i veireereaie e eies e s iaesceassnaee e eraaseeasrnsbeneesaesmrame et beneen s soeeneabbennens 2-21
Preflight TNSPECTION .o.civi ettt ettt be e ba e esb e saa e s s b e s s b e me it 2-21
Preventive MAIIETIANCE to.v.icvivvreicivericevrtiercrrnees e s vae e e evanasesraesseesvaeasseesasaneenrassmseenasimsenresseeearaeiosensre 2-21
Repairs and ATETATIONS ..c.occcveoriciriiiencie ettt e b n e st er et nennat e nenne 2-22
Deferred REPAIT ..ottt et 2-22
SPecial FIIGIE PEITIILS ..o e oticiiiieretirieeeeie e raeas s e s etae e rrasae e esesaeseesasacamssae st e asenaaneesersamtensasansenrsateneasen 2-22
ATTWOTTRINESS DITECHIVES ...cvtiveeireeerereeieieiiae e eateereete et e seerassreesneste s s sasersessastesasassensessesenasrarensesnsenensns 2-22

CHAPTER 3—FLIGHT INSTRUMENTS

INTRODUCTION wecsrrasassonssssarassssocsassssasssssasssasssssntsssassssssnnssssssastsossassesssssasssssrssssianss sssssassssssnssssssnssss 3-1
THE PITOT-STATIC SYSTEM AND ASSOCIATED INSTRUMENTS sveeeesnses P P — 3-1
Impact Pressure Chamber and LITES .......cccoviriciniiiiniennicie e reeesie et se s see et eses e 3-1
Static Pressure Chamber and Lines ......cocvcoivceeievcireccnncniencreeseiseiones STV 3-1
ATITIBIET 11eveer e ettt st st eet et e s e e et et s s e b e s et s e st e earasameensas b e sasbenanensam s e nn e senantasenh e baaateeneansosbens 3-2
Principle 0f OPEration ... ..ooo oottt et ete e e e b s teeaa e s e stean s saeessasee st resnassaareas 3-2

Effect of Nonstandard Pressure and Temperature ..........ccovoveviircvrrecnnnieersesesresrcsrasaeeenns 3-2

Setting the ATHIMISLET .......oceeevereees et ee e et erte st e s e ase st araas e eraasestee s seessrasesseesas smeesraseenen 3-3

Types 0F AIHIIAR .ottt et ae e 3-4
Vertical Speed INAICALON ..o 3-4
Principle of OPeration .........cociviiiirirenier et enre st seesn e sa s sennans 3-4
AITSPEEU INAICATOT .ottt et ettt b s et et n s et e e b b e e be e e senabasennens 3-5
KNS OF AITSPEEA ..oeeeee ettt ettt vbe et e e e et e bt e e et e seesae e esn e tbeseeraesnean et beseanrtemnesentbens 3-5
Indicated AIrSPEed ....ccvvvecieviccirn e e s e et re e nnrans 3-5
Calibrated AIISPEEA ..ovceiriiercieic ettt b e e r e 3-5

TIUE AITSPERA 11ovevieeierieiiierietie ittt ettt saa e e ese st e essab e e en s sstnentsseessnsesseseetsesenents st ensersennes 3-5
Alrspeed IndIcator MATKINZS ... coovecrvvrerccerrieeiseeecvenre s eresareersssartsease s eaesesserassssssssnnasssesensssasaes 3-6

Other AIrspeed LIMITATIONS ..co.ioreeieeierieierenreriees e eete st ses e e sbese et ssae st esbese st easeneestebnesentas 3-6
GYROSCOPIC FLIGHT INSTRUMENTS cueesiserassssnsassesnss vresrerarnsssneranerassranaes rrverssrnsssissneanerasnanisaranas vens 36
Sources of Power for Gyroscopic OPEration .......cur e cveninrciiemsieerienresnnsieeeessossssessosssssssnessnansrons 3-7
Vacuurn OF Presstire SYSEIM ....c.ovviiiiierieereistinre e eee st st sa e es st es st raes 3-7
Engine-Driven VAacutm PUMD ..ot ae e s e aa e e e e mena e 3-7
Gyroscopic Principles .......cooovecvvverceinnns OO PR TUUT PO POPRFTURTOPR 3-7
TUM COOTAIIATOT ....ovoiiiiiiiirrc ittt st ere et baas e beeas obetaronenanesensssaesanassassenssesasnn 3-8




The Heading INAICATOT ....c.oviimimier ittt s e ettt ane sttt s bt 3-8

The AtEUAE TNAICALOT «.uviieiiiereiiiee et eerte st en e s erbar s st as e s saseesssebss e s st beeveranesesssaneesrans e eeeibrresiias 3-9
MAGNETIC COMPASS seveeesesssasersesssassssssnsassarssssassess eressrsnens reressrsssetrarsesaarsessannetaannsssassersaanessanssesassens 3~ 10
COMPASS EITOTS 1.1t rsie v srre s e st s sar b e ers s sbe e s e arbt s anesaea st e esassane s sanessassesasen sreentesnassanes 3-11
WATTALIONL vveeiivveiessene et et e s ettae e s emts e sttt e e et b aneesat e e e esase e e s et teeesraeeeesebmmeeamtee s st sme et sanmesesnmeesaerameserannes 3-11
DEVIATION o caee ittt te ettt et s s e b e ee ek e e e et e e e aam b ae e e e bee e e aae e e eeare e e e et e e ertranesaraneeasanns 3-11
Using the Magnetic COIMPASS ..cvv.veirerererrcerreereaieeeraeer e erseesrascestesserensassnestsasassessssasessransessesasssseses 3-12

CHAPTER 4—WEIGHT AND BALANCE AND AIRPLANE PERFORMANCE

INTRODUCTION cuvtticarsssanssssassssssassssasssssassssssasssnassssssssssasssssiassssssssssnasssssasssssasssssnsssseasstssssssasasssssanss 4-1
WWEIGHT CONTROL tesevesssessncsessrasasosrasssnessssrasssassnessssnssssonessssnesssesssssrnessssnsassnssassrnassossnasssssassoanassssnss 4-1
Effects OF WEIEHT ..ottt er e e st er e e s r e b e an et e e eesanreas 4-1
Weight Changes .....covveieveciicceiieeree e et evedeeereestoetteeheeabetonserbeeabbatee it s aranesbieaeseranartasnsaaren 4-2
BALANCE, STABILITY, AND CENTER OF GRAVITY triiesesssssesssseesascassarsessassessssrsersarsersasssrsassssssssssassons 4-2
Effects Of AAVerse BalanCe ......ccoociiiriiiriieeieieeciietr ettt ettt saseeesase et et sea e st ar e sssaesresanaresabasnnas 4-2
Management of Weight and Balance Control ..ot eineeesaas 4-3
Terms and DEfIMITIONS ...o.ia oottt e e et emeeseesre st e rg e s er et e erae e erarneese e eesrrnenes 4-3
Control of Loading—General Aviation AITPLanes ... rorrererirneceiesereese e ee e aseners 4-4
Basic Principles of Weight and Balance Computations .......c..covevreervnienceieeccsenierseneeeresessesseenens 4-4
Weight and Balance Restrictions ................ e e edetenbeeEeeitseehbasteatsan e e bt e e e rat et b e aese s ten ettt eans et ee bt eens 4-5
DETERMINING LOADED WEIGHT AND CENTER OF GRAVITY iiivstsasesssssansosssstsnsessssssnsssssassossssssasssssnssass 4-6
Computational Method ..ot e e 4-6
Graph MEthOQ ...t et r ekt s s e bbb et e emtas s sesaen s anen 4-6
TABLE MEHOU ... et e c et st s n e m s r e e e e s nameenrran 4-8
Shifting, Adding, and Removing Weight ........c..ccciviiiiiriireiiiiciceeeeerise et 4-8
Weight SHITHILE oottt eb sttt n et s 4-8
Weight Addition oF REMOVAL ..ot ettt st r st e e e eeb e s et et a e tesasarans 4-9
AIRPLANE PERFORMANCE 11ecesisasssisersassorsassorsassonssasonssassnsassnsansanssasanssasanssssansossannosns T — 4-10
Density Altitude ... ettt et n e ha e ndens 4-10
Effect of Density Altitude on Engine Power and Propeller Efficiency .....ocvvvveevivcineecinceeenn, 4-10
HUIEAIEY oeooeiee ettt et e e b s e e aesater e a et e s e et aa s et a et e e se e b eane e e e ananenns 4-11
Effect of Wind on Airplane PErfOrmance ..........cccoerrmieiiorerereit ettt 4-11
Runway Surface Condition and Gradient .....c.c.eooveeereuinceircerisc e e s e et s e sae s e 4-11
GIOUNA BEFECE ..ottt ettt et b e sb e s bt e b e et enbesmn e s e essmnens 4-11
Use of Performance Charts ..........ocooiioiriercsee e ete st et e n vt e e rar s e nnnas 4-11
TIEEIPOLATION ... oottt m e s s e r et e e e b h e e b e bt e m e et b 4-12
PerfOrmAanCe CHAITS .....cco.viciiee et e et et e ebser b e s e ses s nas s s sesrceaes e esbasscssenensaeneesnnosesnene 4-13
Density AMItAe Charts ... 4-13
TAKEOLE TIATA CRATES rvivveiiiveeiieeesiin svarreerereesreveeesraeesbasms s genseasenseanpe seesseansesgamtsseaassaaenseennamtesbasanranns 4-14
Climb and Cruise Performance DAta ..........covieiverenirienreesrenaneerasesreserecssseesssessosassnescasasassressssses 4-15
Landing Performance Data ......occviveevierere ettt et s s escn et s e etereraeneeaan 4-16
COMDINEA GIAPHS ..oueiiieiirieee i circe et sres e ere s s e et b ses s ae e cssoseasaarosesaeesasberesameresarsaeerianas 4-16

viil



CHAPTER 5—WEATHER

INTRODUCTION ciusssnasseessassssnasssessnsessnssssnssssssnsssssansssasassassassonnssssnnnssssnsasass S . 5-1
(O BSERVATIONS .etesureessesssnsessarastosinnsssssnsesssssnnssssonmsssbssnatsssssnssssssnsssstsssstsstsssssssssassssssassestosnasass seessanes 5-1
Surface Aviation Weather ODSEIVALIONS ......cvioiiiiiiiciiiieceiite e vt e b e e ae e et s et esseseeesbessmesnaass 5-1
UDPET AIL OBSEIVALIONS --cuvicvemrrarereeresteeeeseteetensasteesaenestesaeserasaseseensastemeerratsmssmentsesensastemes st senesbasansens 5-1
RACAT ODSEIVALION «ooviieeeieiietie ettt er e st e etk e sme seeaa e e s s smc e s e s et eesensemtans s sanansseenenen 5-1
SERVICE OUTLETS eeiecnessesssstsssansosnsasssssassssnsssenssasssssasssiesssssasssssassasassstnsnassssnssssssansssssassssssnsssnsssonnssss 5-2
FAA Flight Service Station (FSS) .ottt s et e renna s e as s e easet s eeraae 5-2
Pilot’s Automatic Telephone Weather Answering System (PATWAS) ..o 5-2
Transcribed Information Briefing Service (TIBS) ....cooiciiiiciiniiniecneereic et e et 5-2
Direct User Access Terminal Service (DUATS) ......... e eieer e e e et e ae et e e e e e e et e e e aettaneesmt et ran 5-2
Transcribed Weather Broadcast (TWEB) ..o s e s 5-2
WEATHER BRIEFING sveeasesssessossessssssessssssressssserssasessastosnessrasssssossastossassossnssonasssossasssssansssssesssnssnsasnssse 5-2
Standard BIIETING ....oc.vviei i ettt s e ettt st etk na e 5-2
AbDIeviated BIIBTINZ ....cocv ottt ettt e et ettt es et e e e s e s b e e ann s 5-3
OULLOOK BIIEIING ...ccveeieereeecet ettt et e ettt a e e e s e s et esae et s e e e s st eae st s eneasbtaenns s benseanratesnesbeenes 5-3
NATURE OF THE ATMOSPHERE tceessssereessasesssescssssssasasessntsstonssssossassstssnssossarssssssemssstinnsssssassstsosanssossns 5-3
Oxygen and the Human Body .....coveiiioii e 5-4
Significance of AtmOSPheric PrESSUIE .....oocooi ittt e r e enes 5-4
Measurement of AtmOSPhEric PreSSUIe .........ocviviiciiiieieer it 5-4
Effect of Altitude on AfmOSPheric PIESSUIE ......co.oveiveieeiniceeie e 5-4
Effect of Altitude on FLERE ..ot e e 5-4
Effect of Differences in Air DENSIEY ....oocovveccniiieeirensieseessineecessesssoeesserseesasessssesesnessasesseses 5-6
Pressure Recorded in “MILIDEAIS™ ...co.iiiivieeieetieeetee ettt et e st eas s e snseaneneeses 5-6
WA ¢ttt ettt ettt et s e e s RS b et et e n e en e eae e s ene et na e et ens 5-6
THE CAUSE OF ATMOSPHERIC CIRCULATION soveesssssssssrsesssasssanses sretisrsesrsssanisiasnsssansstbesastssbbnrantte 5-6
WA PAIEITIS ..veioiitiietetc ettt s e ea s s s ettt st s emceaeeeessan e et es st emenssaessens et et ensrnnesansresnnns 5-7
CONVECTION CUITEIES +ruviverreeiereeieitentee e ae st este s eseste e st aeassestsmanssseassaseesensesteseesssensasasbensassasesaesasans 5-8
Effect of ObStructions 0n WInld ......cccoovi oot s s s ertesas s esrsams sraese s ressesns seressesrens 5-10
Low-Level WINd SHEaT .....cco ittt enere et a s e e raae st e sa e spave s e baseesmseneen e s annens 5-11
Wind and Pressure Representation on Surface Weather Maps ... 5-12
MOISTURE AND TEMPERATURE .u.cvsvesanssscsssssacsarcsoess cevertnrsasisssserssssarenasirenas seressrserentsanasnasisersasssirens 5-14
Relative HUMIAIEY ...c.coiiiiiciii et se et seeas e e s et saess st e re st e b st s sas s ane s senbassnens 5-14
Termperature/Dewpoint REIaONSHID ......oveiirei ettt et 5-14
Methods by Which Air Reaches the Saturation POINT .......cc.eccovreioviie et e sevcens s enenssasneesins 5-14
Effect of Temperature on Al DENSILY .ovevvvereierrieirrieieieresis s ee s e cnr e st se et eee s ebesessssaeneseias 5-14
Effect of Temperature O FIIZIE .....oooivieoiieeciie ettt et e et ee s eeteenrseeeereereenes 5-14
Effect of High Humidity 0n AiT DENSILY cooooveeieiieeetieeeaei st sne s e s eaisaess s s s e s sreeas 5-15
Effect of High Humidity on FLHEht.....coooiiiiieie et 5-15
DEW AN FTOST ..ottt ettt r ettt e e e et ee et e e b e e e es s et e s ae vbeessasseseenessneeesereeanesresneentsnnnes 5-15
B0 ettt et e s ettt et as e be st b ae s s ers 5-15
CLOUAS 1.ttt a e et e s e e st s s e be et as b eses et enssbeae s dRnsbenereasemensebteeeaneas 5-15
CRIIIILE ettt et e e et e et e et ee et e et s e s s e e et b e e emt s s e saasmeeeraneennsaasnes sseeasvanmnerraneennes 5-18
VISTDILIEY 1ottt ettt et et e e e e eb et et eaessese e s eae b asessen e s esen e e s renseans 5-19
PrECIPIIATION ..ovovivioiiiiiriciieet sttt et et ra e e s e e e s et et s et et n et st ese s e bessesarsesesetennassensasatrenes 5-19

ix




WAL FTODME ettt e et m ety s b e s b e e e re e e bpmtargensnrmsentpanenbasneeseen 5-19
Flight Toward an Approaching Warm FIONE ........ccevvrereiiinrireerce i esessssee e canesaensenes 5-20
Cold Front .....cccoveeeverriceerieceeiarceenne e eE et e eeatereeieeaoeiteereaneeteantateteeseereetiateeateee s s erasaa eyt eeraneeenaens 5-21
Fast-Moving Cold FIODLS ......ocoiicicierecrecsieci st st seea s eressac e enerenesenen 3-21
Flight Toward an Approaching Cold Front .........cccooenvernenee ettt et e ae e ns 5-21
Comparison of Cold Fronts with Warmmn FTODTS ........coveovieieivieceieeev et e eer e e 5-22
WVIBA SHIEES .ottt ettt ett e eets e e b e ee e e s s et e e meresests e aneasnsamtesestessenrsesartaasesssenreaneanesarerens 5-22
OCCIUABA FTOME .ottt eriere e e et e e s ra s e s e s e s ereaseae s se s s asasssssesesbransbesaratanassasnnseanarsens 5-22
AVIATION WEATHER REPORTS, FORECASTS, AND WEATHER CHARTS «uvecesrsessersosasrsosssrsssnsarasssasoses 5-24
Aviation Weather REPOTES ....oovioieece ettt s e 5-25
Aviation Routine Weather Report (METAR) ....oooiieiiiretici et eccsrerias st eese et eaeseeanasearas 5-25
Pilot Weather Reports (PTREPS) ....ovvicieceeeeeeereceieiee e reeeeie et ey e ettvessssseseeba e sesbestestasasesasesrasees 5-28
Radar Weather Reports (RAREPS) ....ooioiiieeeeeeeieeceie et evs e sae e asmen e 5-28
AVIALION FOTECASIS 1..eveieieeiiitericcetieerrics e es ettt et e b s ses e e ab st as s eerarasseatansonennessanseranarssessssesnnasesanne 5-29
Terminal Aerodrome Forecasts (TAF) ............ e b e bt et eea et ran e ettt et e st eatan e ene e s 5-29
ATBaTFOrecast (FAY ..ottt e 5-30
In-Flight Weather AQVISOTIES ...ccoiirieierierie ettt reseesrrane s aaneeran e e ennenenns 5-31
Significant Meteorological Information (SIGMET) .....ocooiiereieiceeicrecseee e eevereraraaran 3-31
Airmen’s Meteorological Information (AIRMET) .......ooveuiiiiiiiicneccecnee oo 5-32
Convective Significant Meteorological Information ......c...oviverrroreeinrr e 5-32
Winds and Temperatures Aloft Forecast (FD) ..ottt 3-32
WEAhET CRAITS ..ottt et e e et e e nt b e e et s eeae s teeastane et beeatesmne et seantsamnsassanets 5-32
Surface ANAlYSis CRAIT .......ccvee e er e nas e s s e e e a e s sn e be e eter s 5-33
Weather Depiletion CRart . ........coci et ceeee e cres e st nse s n e asene b e re s e amnaes 5-34
Radar Summary Chart .........c.cooeeeeene e e edetanteeEeeiteebeaarastaLerriaate s iaeer bt eAtesa s ata bt e e abraneestaebranas 5-34
Significant Weather Prognostic Charts ... ..ottt 5-34

CHAPTER 6—AIRPORT OPERATIONS

INTRODUCTION tetscssnscsssorcssssnsssssssssssssssnsesserssssarssassssonsassonssssensassonsasse R vessrrrraes teesestssesessesnennane 6-1
TYPES OF AIRPORTS wuvvesnssssnssssoraanse DU CesssressssnsasenisasetissRssEntassetuataessantansaaRane e vevsssensen vesernesan . 6-1
CONITOILEA ATIPOIT ...eviieiiecciecr ittt eees e e se st as et et s s ras et et emeae e b s eme e nessamseseenessarenaneaescanans 6-1
UNCONIOIEA AIIPOTT 11.eiiciiiiiiieitiece ettt cr e re st st es b s e st e s e e b e b e e ssaeamsamtesbstanras sees bt ensmransesananens 6-1
SOURCES FOR AIRPORT DATA wressserssarsesssrsesaarsssassssrassssnaars P sessesssanarrnesessene sessreseras . voneren 6-1
ACTODAUTICAL CRAILS «ioivivieire e eriee e re st rsre et e et s e sae et e ar e e e e st saesenese e baae b e emt e rrensbaannets 6-1
Airport/Facility Directory (A/FD) ..ot e e 6-1
Notices to AIrmen (INOTAMS) ..ottt et nra s 6-3
ATRPORT MARKINGS AND SIGNS vrssersssssnsssrsssssrvsssarsasse T . corrensenes S — 6-3
Runway Markings .......... e eeeereeebtesEeereteeresreiateeite i tianeeiae e et aa et e e h et et e Reesee et s et s r et ne st e e e amne e heeanran 6-3
TaxiWay MarKings .. ...covrieericirie ettt msa s b e s s st 6-4
Oher MAarKiTZs ottt sn g s s e a s s sa s s n e st nrassarssssereesaeas 6-4
ATTPOIE SIENS ..ottt et e b e e bbb 6-4



ATRPORT LIGHTING evsvveereessessssrersssssassarsenssssarresssassassssansnnass ieereercenserterraareeaeseseryesnersssteanasareerrsesanten 6-4

AITPOIT BEACON ....ooviviiiiiiicicrie e SR URRURSURI 6-5
ApPProach LIZHt SYSIEIIS .....ocovuiiiiiiieri ittt et s e e at e s e e sas s m e s e snernennentan 6-6
Visual Glideslope INAICALOLS .......c.ioeoiiieeiccrceiec e sn e s 6-6
Visual Approach Slope Indicator (VASI) ..ottt 6-6
Other GLAepath SYSLEIMS ......c.vimiriiiciieieie bbbt sa e 6-6
RUNWAY LIGHEIZ ..ottt ettt s s e e sae s e s n e aemaamssreenerraenes 6-7
Runway End Identifier Lights (REIL) .....cccieiiiiniicieeiin s 6-7
Runway Edge LIZNTS ..ottt b 6-7
In-Runway LigHENG ....covieieieeiir et secre et e eeseeereese e e esntsmeesseeneseesenas e e nensesensasaseenbensen 6-7
Control Of ATrpOrt LIGHTINE .....coveeirieeeieeteceeerreie et v e e eeees e e et e s s et seessens serssseaeenensassasans 6-8
Taxiway LIGHUS ... et b 6-8
ObSIIUCTION LIGHES ..veueiiieeiirieicere it te sttt n et e s e e e e st s e s e sse st eas oo aenanns et 6-8
WIND DIRECTION INDICATORS s1eesestseraassressssorasessarossessassosssassssssssosssssssasnatossassssassassssansssssssaesantssansase 6-8
RADIO COMMUNICATIONS sevssasessssascorsasssnassnns crsesmssise sessassisas sesessenas soresnasisas svserusasse sessrssesasrarssssnasars -8
Radio LICRISE ..vviueiecveverircrsr e s e esrrese e e e e ste s sc st e e s e e s e raams e s s e e e nans rtesreeaeereeraaeae e e aneanne 6-9
Radio EQUIDIMEIIE .ottt cr et et st et e st e st e s e e e s st bae s e r s e e st anenreanta st e smen e ereanasien 6-9
RAIO PTOCEAUIES ... .coeiiiiieicieieiseece s saie e arae e et e e st e e e et ar e s e seeemtasnas e mermresasssenseeserasassansenreane 6-10
Lost Communication PIOCEAUIES .....cccuiviieieieeeitie e eiie e st etvs s e ebessestesars s nesrens e sensssesnessensanns 6-10
AIR TRAFFIC SERVICES -eesssessaressnssssessssossasser ferbeesesteessatserasIEssatseRLe RN tebREsaNSRtesNLNesRasesRanEEsSRaReSRLTES 6-11
PrMATY RAGAT ...t ee e e st sae e re s e s e sa e s e eatssaeseme e s s ssmsensneseserbesasannneorenas 6-11
Air Traffic Control Radar Beacon System (ATCRBS) ....coooiviiiceeieirceeeininseiet e 6-12
THANSPOIIIET ...ttt e b et et e e b e sd e e ea s st e m s ea s esa b e e e s st ke e ensenteb e bt e enes 6-12
Radar Tratfic Information SEIVICE ....iceccvrieimiieeeeriiisee et ines e rrsirrarsseseeresresseessssrestesssessarrasaess 6-12
WAKE TURBULENCE sessssssssssssssessssssncesssssasansssesssssnasetsessnssnsostsssnasnss tostieracns vebitesansesstsaesannsesbesaesanns 6-13
VOTTEX (GEIETALION 1vreveeeireiieeireeee e esrseiaeesesetsbetesiseatseameesesvssereesamesasstieeesseabseasbenesnabeetssaaneantaranbostan 6-13
VOITEX STTENGER ..ot ettt ettt 6-13
VOITEX BERAVIOT ...ttt ettt et se e s s es b ae e ee et e st e babes b s s et senesbanssreearsenaass 6-13
Vortex Avoidance PrOCEAUIES ..o.vvi ettt ie s e s eet e ettt eeemeearabaeeeeaertasaaraeertarenresnns 6-14
COLLISION AVOIDANCE seesssssseensassssvonsossssssunssssasossanse sessessssiressaraesnatsssientasessbbbnasasabttsrerannsoesiebbnans 6-14
CLearINg PrOCEAUIES ....ovvvree ettt it ett et e e e e e ee st e st e e mee et et b b s es s e et e aateseenentasnetsmeasseanransesmns 6-15

INTRODUCTION ..cosssisraerssarosnnsne stssevasessninnsissnsssusesssnsssrasassssRRTssasasnssnvasanass crassssessansranssrsnnansssnassnss 7-1
CONTROLLED AIRSPACE .+eesteseess cersesesnneisentessrasasteniestrassentessatne ersstresess ceresisesniirenesssnesenbresttassenrresets 7-1
C1aSS A AUISPACE .....evieemesiiieeeseeertstace e ra s baseseserasaaseb e e aasesse e s s st ame e a2 e bt ameannsbaseasasansbenebanenescnnats 7-1
CIaS5 B AUISPACE ....v.veeeeisiaies sttt eae e cseatat e cees et st e s s e s s e ss e e s e aseanans o baebeaessasbetsmnansesesesebenrnns 7-1
Class € AITSPACE ..ot re et ra et se s et et ee s st s sessanssaebaasssnensesersetasessenareaseesensesens 7-1
C1aSS D AIISPACE ...c..ecmeceerccer ettt et e r s s e ras s et saat s e eaban e bt s et anea s e e b anenrasessseneriases 7-1
ClaS8 E AIISPACE ....covveieseeteiie ettt ettt sttt a s e s st n s e s seea s s e s s atsennas 7-3

X1



UNCONTROLLED AIRSPACE aveesesressesrenssers aeerrssactrraserrosntstoranntonnerr saneerare Neraserreastreatenteaatiresanausaneties 7-3

1SS G AITEPACE c.veveeierriesrs e rereseesecheseseste s b ases e sesesessanesesserestesersasestsans st eas s esasseseasesasassnnssantanrasess 7-3
SPECIAL USE AIRSPACE tercessersacssersstsssiossssasssossasssorassossassssssssssnossassassssssssnssesssssasssesssssssessssssossessonssss 7-3
PIONIDITEA ATEEAS .o.viccertieetieeiieeit et sr et e st e et esses e re s ere st e s aseesesaeesesee s eraraesnastasesssnsasnsasasens 7-3
RESIICTED ATEAS ..ottt ettt te e eat et et e e e e e s e et sa e seeeba s ees e mae st seeeanaraese s e anssenenes 7-3
WERETHIIZ ATEAS <.veeiiiiieees e ene et eete e et seeet e e e e etre e sssasessbeaneetsaeees besees beeesseasanssesnseesteanntsmnessesnssareennnsnees 7-3
MilIary OPeration ATCEAS .....c.oiocoriierieriesie ettt ettt sraten e besesses s ebse s ese s e enes ensesnesenas 7-4
ALBTT ATBAS vttt ettt et e et s e et st es e bt aasa e ras et ererernt et 7-4
Controlled FITING ATEAS ..ottt ettt a e ety e etra e e e s s s eessebesteene e s esb et enseen smeameesaenes 7-4
National SECUIEY ATEAS ....overirierieerert e ree e et eeeane e aaees e st smcareseras e e e ee e nansosenanssmnamesnenias 7-4
OTHER AIRSPACE AREAS «vverecessercersonssssnsessersarsessasssssossorssnsossassssasaseasnase dermeanrerssannsessansissanntsrensisnnns 7-4
AIrPOTt AQVISOTY ATEAS ..o.viieiiieirceeateeenree oot ae st e et re s e bresee b res e e e eaes et etem e e e b enresees 7-4
MIltary Traifing ROULES ...cecioeiier e rrits s cetres e sae e ate et e s e e assasmesae e e saeseease et earesmsansemesrnesnnnenn 7-4
Temporary Flight RESIIICIIONS ..cvociiiiiviiireeiierrt et ae e s e 7-4
Parachute JUIMP ATSAS .....ooioiiit ettt e s nb et et et st et 7-4
Published VER ROULES ...ccveiiirieer e sereirsc e rar e e e e st s eme s e v st sae eoae et e nas e ne s smn et e smras e nmaes e 7-4

CHAPTER 8—NAVIGATION

DN TRODUCTION vevatrcmearsmmeatreressrectsssemsssssssssssnsessesssssensesseasssssasssssesssssessssaessss tessss tessse rnsssnssessessossrarsrrs 8-1
AERONAUTICAL CHARTS svveveervensesees eieEveeaetesetetnsettresettanEetIbEEOtsbRsetsnnss resensresnanesasteetanrsesanssnsnasren 8-1
SECTIOMAL CIATTS ©vevetieicrieiriteeeesiesrraseeseeaerreetesseressrraesensasseasasenressesreramnntsesssssanssrerasesssassnnseresssansnreessessnnn 8-1
Visual Flight Rule {VFR) Terminal Area Charts .........cocooeeiiiirciinciicineceinescsciee e 8-1
WOIIA ACTONAMLICAL CHATTS 1. oeoereeeiie ettt ee st et e e eeeae e e e e eesesessmmeeaeesseasssenrasaeamsmnnntseseesannens 8-1
LLATITUDE AND LONGITUDE (MERIDIANS AND PARALLELS) sisveesssesssssnssssrasssnsasassssssassossssnssnsssssssnsossess 8-3
TIITIE 0TI oottt et e e et okt ettt enee bt e ee et teee b aneeeasnaeaesaeaeaea ae e aaaes bt e bbAnaatbenratanaratesrenarnrer 8-3
MeasuremIENt OF DIIIECIIOIL . ovveieeeeeieeieereeee e itereesess v setaeesssassbereeesasasamnneeeeraesaarreaneseasanbrnnnessneansbrnneess 8-4
TETLATIONL ceirtoetttieees i eraeeessasesseteeeeesasmtsesenesssaamt s seeessasebaseeaessas s s seseasasssanabaeaeessarasnnnereanas rasnrebanerarsarsrera 8-4
DDEVIALIONL 1reveiiviasiesveaereesesseeetee e e ees s s meaeteeassiaamtaeeessaasssaneeeesann oananenssaseeanrsnnssese e s nbtaeees saannetseneensimnnaaes 8-5
EFFECT OF WIND esverevecsorensressnnssssassessarse teaeissmessbenestbenstsranesbasestiessstates tssatuatterssaasansenanesetssrnases 8-7
BASIC CALCULATIONS veevensecannne reraresenassntesetbaRestRtRnat ISRt e aeanseetareesa aeNaLSaa TN At b EaTaseTera st R ata e TRaseers 8-8
Converting Minutes to Equivalent HOUrS .........cooii i 8-8
Converting Knots 10 Miles Per HOUE ..ot sn s e e s 8-9
FUEl CONBUITIPLION 1.v.eiteitiers ettt ettt eete et etk er e s o e e vae st aeree s s esb e beesmeas b e e st e resneersesmasente s seastrasnes sanen 8-9
FLight COMPULETS ....ooeiiiiii i m et et bbb e s bbb e b e ea e b nr e 8-9
| 0] 17~ OO USSR PP PURPRINE 8-9
PILOTAGE ccvrreriereereerrasvorsearansesnsansessassossassnnaasssnses teeesenentbrnastseaestsrabhRtrssstessesEnbberaasers oneserasssssavetes 8-9
DEAD RECKONING vessnnnessirssssncossarsessersonssssonses errarseresnnereseeerensannanserssansananisenan rnreetrerebasenttrasetbanasisas 8-11
The Wind Triangle or Vector ANalYSIS ..ot st et 8-11

Xil



FLIGHT PLANNING reecetrannsasssnessssscrssanstenssessasassssttsoressesscanasbbtssessasarsssststunanaassssssssitnannnnnnntesisssnannnnnnes 8-13

Assembling Necessary Material ... e 8-13
TWEATRET THECK nviveeeeeeee ettt eeae e e e e vt ete s saense e e e et b eameeneeseentesasesrneessesntseasenreennensnnaannens 8-13
Use of the AIrport/Facility DITECTOTY ..oveciiiiciiiiiiitiin ittt e 8-15
Airplane Flight Manual or Pilot’s Operating HandbooK ..........ccooviiicronrnirns e 8-15
CHARTING THE COURSE svessssssnsenssssssassssrsansssssarsssossensasssossstsssrsasssssassossassersossse erotssneasenans trstienamrannns . 8-15
Steps in Charting the COUISE ... ..ooiii it et e s et st bbb bt eeeeseasat e se e eenans 8-15
FILING A VFR FLIGHT PLAN .cttestsnsssscsessssstsssosssurssassssssossossonsassasssssssassssassostostsessassssisstossosssssessssssses 8-17
RADIO NAVIGATION sevecienanens 4eeubniesasnanstostannataee ettt eseantte s bt See AL sreR et e R e s e et Rars s benat s Raa et bannanesserey 8-18
Very High Frequency (VHF) Omn1d1rect10nal Range (VOR) ........................................................... 8-18
USING THe VOR ottt et e e sttt re et et s eseesas et besne s ateesaseae e st reerneanbans 8-20
Tracking With OINT ..ovioeiiii it ettt et st e et et ennan 8-20

Tips 0N USIIZ the VOR ..ottt cee s vee st v e e sb s et sane s e e st e e s sate et e asbeas esnesnnensssans 8-21
Automatic DIrgCton FINAET ........ovivriiiecenis e cr e Do rr et e s eas e st n e ame s 8-22
Other Navigalional SYSIEINS ...uvieiiiieeriesreereeiae et sstrssesstsenesrrrestesssesrassersssesseesassseesssesssstsesseessssssasons 8-24

CHAPTER 9—AEROMEDICAL INFORMATION

INTRODUCTION vessesssearserassssassesersssassesssssrastesassssssrarsssssssesssssontassssssssrsssssnsassssnsenssssssasssnaesassssassusnrsoss 9-1
OBTAINING A MEDICAL CERTIFICATE. 1stuecseraecsrsasssssnessansessessasansassrsasssasaessnsosssnsssasssssnsasasansassasaresse 9-1
HEALTH FACTORS AFFECTING PILOT PERFORMANCE \.cevrsveracnrresessorarsnsrnnsrrsssesssanrsrsssssssnensssessesses 9-2
ATCONOL ... e et e e s e e e et e e et e e e e er et s aaateeeet e eeeranteaas et aeeertrensnanteerer e eanaes 9-2
FAHIEBUIE ..ottt ettt a s et e et e et es bt et e e et net et et e ne s b et et ete b e asentaeneeran 9-2
ATIXIELY ©eiitiitiete ettt e e et e e ees b ekt s ot en e ese et a1 besesteesme et e et bnaeesaans et e e e neeseantessdbenteesennnenneeneennnssnnre 9-2
TS ottt eee s st e e e e e et e e e e st eaeeie e et rareeaaeae——tntteeseaaaaesaeteeeea aa—aataaeen e ataesianaraeneeeaierntreneenann 9.2
LS5 Vo 15T « WO OOV DRISTRUOTPR 9-3
TOBACCO .. ettt eeeee e e ettt vess e e e s etasaeaaneeeeesr e st e ermnee e ert b e e e e easeetaaten e eerair et anaennntaaan 9-3
ENVIRONMENTAL FACTORS WHICH AFFECT PILOT PERFORMANCE «vvtessureeransessssiressnnesrrnesansensssnness 9-3
HYPOXIA .ttt st ettt ee s e et a £t e et s san s e e r et et eae s eaesae s e s e et et snerantearan 9-3
Hyperventilation in FIIGRE ..ottt et ie e e s et sin e ee e et s eneeeas 9-4
Middle Ear DIiscomfort 0F PAIN ...t ettt et et e e reeee e e s s reaneeeeaaseemnemneeeasen 9-4
Spatial Disorientation and Illusions in FIight ..o et 9-4
L O LIl S KIS et ee et e et e e e e e e ee e s st e e e e e eaes e st saesrosseeaaasesasersseeessonasaassne e e et tesansntsenertaraassenns 9-5
Carbon MonoXide POISOMINE ..ccovrviiertiereririitceeiesseieeeee e tasseseeeessessassesssesseassesbeaeseseesertonseesesessveee 9-5
Decompression Sickness After Scuba D1V1ng .................................................................................... 9-5
VISION I FIIZRE oottt e st e b ea b s e et e s etsste s nasbesseteeaetesaasseaeenen 9-6

xiii



