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WHAT FARS ARE IMPORTANT FOR YOUR AERONAUTICAL KNOWLEDGE TEST
FAR PAR 1.1 General Definitions

1.Light-Sport Aircraft (LSA) means an aircraft, other than a helicopter or powered-lit that, since its
original certification, has continued to meet the following:

a. Amaximum takeoff weight of not more than 1320 pounds (600 kg) for aircrait not intended for
operation on water; 1,430 pounds (650 kg) for aircraft intended for operation on water.

b. Amaximum airspeed in level flight with maximum continuous power (Vs of not more than 120
knots CAS.

c. Asingle reciprocal engine, if powered.

d. Is classified as either an Airplane, Gyroplane, Glider, Lighter-than-air, Powered Parachutes, or
WeightOshift-control aircraft.

2.Night means the time between the end of evening civil twilight and the beginning of morning civil
twilight, as published in the American Air Aimanac converted to local time.

. Asport pilot may not operate an aircraft at night.

3.Aircraft categories (for certification of airmen); broad classification of ircraft
a. Airplane, b. Rotorcraft, c. Glider, and ~ d. Lighter-than-air.

4.Airplane classes (for certfication of airmen)

a. Single-engine land, b land, c. Single-engine sea, and d. sea.
5. Rotorcraft classes (for certiication of airmen)

a. Helicopter, and b. Gyrocopter.
6. Lighter-than-air classes (for certification of airmen)

a. Airship, b. Free Balloon, c. Hot air balloon, and d. Gas balloon

FARs

FAR PAR 1.1

7.Note the above (6) category and class definitions are for certification of airmen purposes. For certification of
aircraft, there are difterent definitions:

| Definitions continued...

a. Category (for certfication of aifcraft purposes) is based on intended use or operating limitations.
1) Transportation, 2) Normal, 3) Utilty, 4) Limited, 5) Restricted, 6) Acrobatic, and 7) Provisional.

b. Classes as used for certification of acratt are the same as, or very similar to, categories for certfication of
airmen, e.g., airplane, rotocratt, glider and lighter-than-air

8.Air Traffic Control (ATC) clearance means an authorization to proceed under specific raffic conditions in
controlled airspace.

FAR Part 21

21.171 Duration of Airworthiness Certificates

8 Ainworthiness certificates remain in force as long as maintenance and alteration of the aircratt are performed per
FARS.

FAR Part 23
23.3 Airplane Categories

1. The utility operational category of an airplane permits limited aerobatics, including spins (if approved for that
particular type or airplane)

FAR Part 39
39.1 Applicability

8 Ainworthiness Directives (Ads) are issued under FAR Part 39 by the FAA to require correction of unsafe
‘conditions found in an airplane, an airplane engine, a propeller, or an appliance when such conditions exist and
are likely to exist or develop in other products of the same design.

a Since Ads are issued under FAR Part 39, they are regulatory and must be complied with, unless a specific
‘exemption is granted.

Commercial Operations(4.1)

4.1 FAR Part 1
1.1 General Definitions

1. Commercial Operations engage in carriage by aircrait i air commerce of persons or
compensation or hire “other than” as an air carrier.
2.An operator is a person who causes the aircraft to be used or authorizes its use.
3.Operational control of a flight means exercising authority over initiating, conducting
o terminating a fight.

All Operations
1.2 Abbreviations and Symbols
AFM means airplane flight manual.
AGL means above ground level.
ALS means approach light system.
APU means auxiliary power unit.
ASR means airport surveillance radar.
ATC means air traffic control.
ATS means Air Traffic Service.
CAMP means continuous aiworthiness maintenance program.
CAS means calibrated airspeed.
CAT Il means Category Il.
CHDO means an FAA Flight Standards certificate holding district office.
CMP means configurati i an,
CONSOL or CONSOLAN means a kind of low or medium frequency long range navigational aid.
DH means decision height.
DME means distance measuring equipment compatible with TACAN.




EAS means equivalent airspeed.
EquiTime Poin means a painton e routeoffight where e figh ime. conidering wind, 0 each of two
selected airports is equal

£T0PS metns sxented operations.

EWIS , as defined by §25.1701 of this chapter, means electrical wiring interconnection system.
FAA means Federal Aviation Administration.

FFS means fullfight simulator.

FM means fan marker.

FSTD means fight simulation training device.

FTD means flight (rammg device.

GS means glide s|

HIRL mean igh ntensity iy Ightsystem

IAS means indicated airs

ICAG means rratona) i Aviation Organization.

IFR means instrument flig} n t rules.

IFSD means in-fight shutdowr

ILS means instrument \andmg system.

IM means ILS inner mark

INT means intersection.

LDA means localizer-type directional aid.

LFR means low-frequency radio range.

LMM means compass locator at middle marker.

LOC means ILS localizer.

LOM mears campass ocaor at outer marker

M means mach numbs

MAA means maximum authorized IFR alitude.

MALS means medium intensity approach light sy:

MALSR means medium intensity approach light system with runway alignment indicator lights.
MGA means minimur crossing altitude.

MDA means minimum descent alttude.

MEA means minimum en route IFR altitude.

MEL means minimum equipment

MM means LS micdle marker.
obstruction

Mk mese i reception alttude.

MSL means mean sea level.

NDB ( finder).
NM means nautical
NOPAG mears North Pacific e o opraion

§
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OPSPECS means operations specifications.
PACOTS means Pacific Organized Track System.
PAR means precision approach radar.
PMA means parts manufacturer approval
PTRS means Performance Tracking and Reporting System.
AL meons ey algrment ndicetor g ystom.
RBN means radio bea
FOLM means roway contrine marking
RCLS means runway centeriine light system.
REIL means runway end identification lights.
RFFS means rescue and firefighting services.
RNAV means area navigation.
R means ow or medum requency radio engo siaton
jsual ne area
SALS meansaho ‘approach light system.
SATCOM means satellte communications.
SSALS means simplfied short approach light system.
SSALSR means simplified short approach light system with runway alignment indicator lights.
TACAN means ultra-high frequency tactical air navigational aid.
TAS means true airspeed.
T tra

Jlision avoid: ste
TDZL means touchdown zone lights.

TSO means technical standard order.

‘TVOR means very high frequency terminal omnirange station.

PEEDS (V-Veloci
Vi means design maneuveri speed.
VB means design speed for maximum gust intensity.
VC means design cruising speed.
VD means design diving speed.
V/DF/ M DF means demonstrated fight diving speed.
V EF means the speed at which the critical engine is assumed to fai during takeoft,
VF means design flap speed.
VFG/M FC means maximum speed ior stabilycharactorisics
V FE means maximum flap extended
VFTO means final takeoff speed.
V' H_means maximum speed in level fight with maximum continuous power.
VLE means maximum landing gear extended speed.
VLO means maximum landing gear operating speed.
VLOF means lift-off speed.
VMG means minimum control speed with the critical engine inoperative.
VMO/M MO means maximurm operating limit speed.
peed.

VNO means maximum structural cruising speed.
VR means rotation speed.

V REF means reference landing speed.

VS means the stalling speed or the mi t speed at which the airplane is controllable.
V50 means the salling spood or the minimum steady mam speed in the landing configuration.

VS1 means the stalling speed or m steady flight speed obtained in a specific configuration.
VSR means reference stall speed.

/SRO means efrence iall poed i the landing confiuraton

VSRI i tall s

VW moans sp00d ot which onset f aed o aticlstallwarring oooes.

VTOSS means takeoff safety speed for Category A rotorcraft

VX means speed for best angle of climb.

VY means sheed for bost rate o cimb.

V1 means the maximum speed in the takeoff at which the pilot must take the
first action (e.g., apply brakes, reduce thrust, deploy speed brakes) to stop
the airplane within the accelerate-stop distance. V1 also means the minimum
speed in the takeoft, following a failure of the critical engine at VEF, at which
the pilot can continue the takeoff and achieve the required height above the
takeoff surface within the takeoff distance.

V2 means takeoff safety speed.

V 2min means minimum takeoff safety speed.

VFR means visual flight rules.
VHF means very high frequency.

VOR means very high frequency omnirange station.
VORTAC means collocated VOR and TACAN.
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WHAT FARS ARE IMPORTANT FOR YOUR AERONAUTICAL KNOWLEDGE TEST
FAR Part 39 continues

39.3 General

“No person may operate a product to which an AD applies except in accordance with the requirements
of that AD.

a. Thus, you may operate an airplane that is not in compliance with an AD, if such operation is
allowed by the AD.

FAR PART 43

43.3 Persons to Perform Preventive and
Alteration.

1. Aperson who holds a sport pilot certficate may perform preventive maintenance on any airplane
owned or operated by that pilot an is issued a special air-worthiness certificate in the light-sport
category.

43.7 Persons Authorized to Approve Aircraft Airframes, Aircraft Engines, Propellers, Appliances,
or Component Parts for Return to Service after Maintenance, Preventive Maintenance,
Rebuilding or Alteration.

1. To approve a light-sport category airplane for return to service after preventive maintenance was
done by a pilot, the pilot must hold at least a sport pilot cerificate.

43.9 Maintenance Records

1.After preventative maintenance has been performed, the signature, certificate number, kind of
certificate held by the person approving the work, and a description of the work must be entered in the
aircraft maintenance records.

FARs

WHAT FARS ARE IMPORTANT FOR YOUR AERONAU

FAR Part 43 continued.

43 Appendix A. Major Alterations and Repairs and Preventive Maintenance

+Preventive maintenance means simple or minor preservation operations and the replacement of small standard
parts not involving complex assembly operations. Examples include (a) Replenishing hydraulic fluid, and (b)
Senvicing landing gear wheel bearings.

FAR PART61.

613 for Ratings, and

«When acting as pilot in command o as requited pilot fight crewmember, you must have a valid pilot certificate

and a current and appropriate medical certificate (or driver's license, if appropriate) in your personal possession
or readily accessible in the airplane

AL KNOWLEDGE TEST

+You must present your pilot certificate or medical certificate (or driver's license, if appropriate) upon the request of
the Administrator of the FAA or his/her representative, or the NTSB, or any federal, state, or local law
enforcement officer.

61.15 Offenses Involving Alcohol or Drugs

«Apilot convicted of operating a motor vehicle while either intoxicated by, impaired by, or under the influence of
alcohol or a drug is required to provide a written report to the FAA Civil Aviation Security Division (AMC-700) no
later than 60 days ater the conviction.

2. A pilot convicted for the violation of any Federal or State statue related to the process, manufacture,
transportation, distribution, or sale of narcotic drugs is grounds for suspension or revocation of any certificate,
rating, or authorization issued under Part 61

3. A pilot convicted of operating an aircraft as a crewmember under the influence of alcohol, or using drugs that
affect the person's faculties (act which are prohibited by Sec. 91.17), isgrounds for denial of an application for a
certificate, rating, or authorization issued under Part 61 for a period of one year after the date of the act.
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WHAT FARS ARE IMPORTANT FOR YOUR AERONAUTICAL KNOWLEDGE TEST
FAR Part 61 continued...

61.23 Medical Certificates: Requirement and Duration

1. When exercising the privileges of either a sport pilot or student sport pilot certificate in a light-
sport aircraft other than a balloon or glider, a person must hold or possess either a valid FAA
medical certificate or a current and valid U.S. drivers license.

2. For operations requiring a third-class medical certificate, the certificate will expire

a. 5 years after the date of examination shown on the certificate, if you have not reached your
40 birthday on or before the date of examination or

b. 2 years after the date of examination shown on the certificate, if you have reached your 40"
birthday on or before the date of examination.

61.56 Flight Review
1. Aflight review must have been satisfactorily completed within the previous 24 calendar months
o act as pilot in command of an aircraft
a. A proficiency check or flight test for a pilot certificate, rating or other operating privileges will
also satisly this requirement.
b. Satisfactory completion of the review or flight test must be endorsed in the pilot's logbook by
the reviewer.
2.The expiration of the 24-month period for the flight review falls on the last day of the 24" month
after the month of the examination date (i.e., 24 calendar months)

This page is reserved for Commercial Pilot Knowledge only.

61.31 Type Rating Requirements, Additional Training, and Authorization Requirements

1. For flights carrying passengers, the pilot must hold a category and class rating appropriate
10 the aircraft being flown.

2. Atype rating is required when operating any turbojet-powered airplane or an airplane having
& gross weight of more than 12,500 Ib.

3. Toactas pilot in command of a complex airplane (an airplane that has retractable landing
gear, flaps, and a contraliable pitch propelier), the pilot must receive and log ground and
flight raining in such an airplans and obtain a logbook endorsement of competence.

4. Toactas pilot in command of a high-pedormance airplane (an airplane with an engine of
more than 200 horsepower), the pilot must receive and log ground and flight fraining from
an authorized instructor in such an airplane.

5. Toactasa pilotin command of a tailwheel airplane, without prior experience, a pilot must
receive and log flight training from an authorized instrucior in a lailwheel airplane and
receive a one-ime logbook endorsement.

61.51 Pilot Logbooks

1. Pllots may log as second-in-command time all flight time when on quatfed and occupying &

crewmember station in an aircraft that requires more than one pilot.

2. The asronautical training and experience used to meet the roqu\remams for a certificate,
rating, o flight review and recent light experience must be documented and recorded in a
manner acceptable 10 the FAA, &.g., a logbook.

61.55 Second-in-Command Qualifications

1. Toserve as second in command of an airplane type certficated for more than one pilot
crewmember and operated under Part 81, (in part) & person, wihin the | Jast 12 months,
st Nave bacoms familiar with the required Iformation (systems operatior
performance, imitations, stc.) and musi have logged piot tma in the type o airplan for

which nrivilanae ara ran
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FAR Part 61 continued.

61.57 Recent Flight Experience: Pilot in Command
1.To carry passengers, you must have made three(3) landings and three(3) takeoffs within the preceding 90 days.
a. All three landings must be made in aircratt of the same category, class, and, if a type rating is required, the
same type as the one in which passengers are to be carried.
1) The categories are airplane, rotorcraft, glider, and lighter-than-air
2) The classes are single-engine land, single-engine sea, multiengine land, and multiengine sea.
b. The landings must be to a full stop if the airplane is tailwheel (conventional) rather than nose wheel.

If a pilot does not meet the recent night experience requirements, (s)he may not carry passengers during

the periods from 1 hour after sunset to 1 hour before sunrise.
Prior to carrying passengers, the pilot in commend must accomplish required takeoffs and landings in the

same category, class, and type of aircraft (if a type rating is required).
Toact as pilot in commend under IFR or in weather conditions that are less than the minimums prescribed for VFR,
a pilot must have, within the preceding 6 months, performed and logged (under actual or simulated instrument
conditions) at least 6 instrument approaches, holding procedures, and intercept and tracking courses through the
use of navigation.

. Altematel,the ot mustFave passed an nirument rficency check i the appropriate
category of aircraft within the preceding 6 m

Pilot-in-Command Proficiency Check: Operation of arcrai Requiring More than One Pilot Flight
Crewmember
Toserve as PIC of an airplane that is certified for more than 1 pilot crewmember and operated under Part 91, a
person must have completed a PIC proficiency check within the preceding 12 calendar months in an airplane that is
certified for more than 1 pilot.

61.60 Change of Address

You must nolify the FAA Airman Certiication Branch in writing of any change in your permanent mailing address.
You must not exercise the privileges of your pilot ceriificate after 30 days from moving unless you make this
notification.

61.113 Private Pilot Privileges and Limitations: Pilot in Command

() Except as provided in paragraphs (b) through (g) of this section, no person who holds a private pilot
certificate may act as pilot in command of an aircraft that is carrying passengers or property for
compensation o hire; nor may that person, for compensation or hire, act as pilot in command of an
aircraft.
(b) A private pilot may, for compensation or hire, act as pilot in command of an aircraft in connection with
any business or employment if:

(1) The fight s only incidental to that business or employment; and

(2) The aircratt does not carry passengers or property for compensation or hire.
(c) A private pilot may not pay less than the pro rata share of the operating expenses of a fight with
passengers, provided the expenses involve only fuel, oil, airport expenditures, or rental fees.
{8 A privat piot may ac s po ncommand of acharabl, nonrof, or communiy even ight
Gescribed in §91.146, if the sponsor and pilot comply with the requirements of §91
(&) A private pilot may be reimbursed for aircraft operating expenses that are duecuy relted o search
and location operations, provided the expenses involve only fuel, oil, airport expenditures, or rental fees,
and the operation is sanctioned and under the direction and control of:

(1) Alocal, State, or Federal agency; or

(2) An organization that conducts search and location operations.
(1) A private pilot who is an aircraft salesman and who has at least 200 hours of logged flight time may
Gemonstrate an aircraft in flight to a prospective buyer.
() A private pilot who meets the requirements of §61.69 may act as a pilot in command of an aircraft
towing a glider or unpowered ultralight vehicle.

FARs
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FAR Part 61 continued.

61.315 Sport Pilot Privileges and Limitations: Pilot in Command
1.Sport pilots may not act as pilot in command of a light-sport aircraft while carrying more than one
passenger.
2.As asport pilot, you must pay at least half of the operating expenses of a fight. The operating
expenses the may be shared with a passenger involve only fuel, oil, airport expenses, or aircraft
rental fees.

3.A sport pilot may not act as pilot in command if that person knows or has reason to know of any
medical condition that would make that person unable to operate a light-sport ircraft in a safe
manner.

a. It advice is needed concerning possible flight with an iliness,  pilot should contact an Aviation
Medical Examiner.

4.Sport pilots may not operate

Above 1,000 feet MSL.

Without visual reference to the surface.

In less that 3 statute mile visibilty

At night

Contrary to any awcraﬂ flight instructor, or other limitations

While towing any object
In aircraft with Vy Sbove 120 KCAS without CF1 training and logbook endorsement.

Outside the USA.

In aircraft requiring more than one pilot.

~7@.0apTn
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FAR Part 61 continu

61.325 Required Endorsements for Class B,C, and D Airspaces.
1.A sport pilot must receive and log ground and flight training to operate a light-sport aircratft at an airport within,
or in airspace within, Class B, C, and D airspace, or in other airspaces with an airport having an operational
61.133 Commercial Pilot Privileges and Limitations
1. Commercial pilots without an instrument rating cannot carry passengers for hire on
cross-country flights during the day beyond a radius of 50 NM.
a. Carrying passengers for hire at night is prohibited without an instrument rating.
2. Aperson who holds a commercial pilot certificate may act as pilot in command of an airplane
that

. Carries persons or property for compensation o hire, provided the person is qualified
in accordance with Part 61 and any other FAR Parts that apply to the operation

b. Operates for compensation or hire, provided the person is qualified in accordance with
Part 61 and any other FAR Parts that apply to the operation

FAR PART 71
71.75 Extent of Federal Airways
1.Fodersl srways ncludtht Clsgs € aspece
ding upward from 1,200 feet AGL to and including 17,999 feet MSL.
b. Within parallel boundary lines 4 NM each side of the airway's centerline.
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PART 91: GENERAL OPERATING AND FLIGHT RULES

FARs

§91.3 Responsibility and authority of the pilot in command.

(a) The pilot in command of an aircraft is directly responsible for, and is the final
authority as to, the operation of that aircraft.

(b) In an in-flight emergency requiring immediate action, the pilot in command may
deviate from any rule of this part to the extent required to meet that emergency.
(c) Each pilot in command who deviates from a rule under paragraph (b) of this
section shall, upon the request of the Administrator, send a written report of that
deviation to the Administrator.

§91.7 Civil aircraft airworthiness.

() No person may operate a civil aircraft unless it is in an airworthy condition.
(b) The pilot in command of a civil aircraft is responsible for determining whether that
aircraft is in condition for safe flight. The pilot in command shall discontinue the flight
when unairworthy mechanical, electrical, or structural conditions occur.

§91.9 Civil aircraft flight manual, marking, and placard requirements.
(a) Except as provided in paragraph (d) of this section, no person may operate a civi
aircraft without complying with the operating limitations specified in the approved
Airplane or Rotorcraft Flight Manual, markings, and placards, or as otherwise
prescribed by the certificating authority of the country of registry.

§91.11 Prohibition on interference with crewmembers.
No person may assault, threaten, intimidate, or interfere with a crewmember in the
performance of the crewmember's duties aboard an aircraft being operated.

91.13 Careless or reckless operation.

(a) Aircraft operations for the purpose of air navigation. No person may operate an aircraft in
acareless or reckless manner so as to endanger the life or property of another.

(b) Aircraft operations other than for the purpose of air navigation. No person may operate an
aircraft, other than for the purpose of air navigation, on any part of the surface of an airport
used by aircraft for air commerce (including areas used by those aircraft for receiving or
discharging persons or cargo), in a careless or reckless manner so as to endanger the life or
property of another.

§91.15 Dropping objects.

No pilot in command of a civil aircraft may allow any object to be dropped from that aircraft in
flight that creates a hazard to persons or property. However, this section does not prohibit the
dropping of any object if reasonable precautions are taken to avoid injury or damage to
persons or property.

§91.17  Alcohol or drugs.

() No person may act or attempt to act as a crewmenber of a civil aircraft—

(1) Within 8 hours after the consumption of any alcoholic beverage;

(2) While under the influence of alcohol;

(3) While using any drug that affects the person's faculties in any way contrary to safety; or

{4) While having an alcohol concentration of 0.04 or greater in a blood or breath specimen. Alcohol concentration
means grams of alcohol per decilter of blood or grams of alcohol per 210 lters of breath

(b) Except in an emergency, no pilot of  civil arcraft may allow a person who appears to be intoxicated or who
demonstrates by manner or physical indications that the individual is under the influence of drugs (except a medical
patient under proper care) to be carried in that aircraft

(c) A crewmember shall do the followir

(1) On request of a law enforcement officer, submit to a test to indicate the alcohol concentration in the blood or
breath, when—

) The law eorcement oficr i auhorzed under Stteorocalaw 10 condec the estortohave thetst
conduct

(i The aw enorcement offce s requesting submissionf hetest o investgate a suspected icationof tte or
local law governing the same or substantially similar conduct prohibited by paragraph (a)(1), (a)(2), or (@)(4) of this
section.

(2) Whenever the FAA has a reasonable basis to believe that a person may have violated paragraph (a)(1), (2)(2),
or (a)(4) of this section, on request of the FAA, that person must furnish to the FAA the results, or authoriz any
clinic, hospital, or doctor, or other person to release to the FAA, the results of each test taken within 4 hours after
acting or attempting 1o act that in the blood or breath
specimen

(d) Whenever the Admiristrator has a reasonable basis to believe that a person may have violated paragraph (a)(3)
of this section, that person shall, upon request by the Administrator, furnish the Administrator, or authorize any
clinic, hospital, doctor, or other person o release to the Administrator, the results of each test taken within 4 hours
after acting or attempting to act as a crewmember that indicates the presence of any drugs in the body.

(e Anytost inomaton bt b the Adirsirator udorpargreph () or () of H st may b evalusted n
determining a for P of s chapter and may be used as
vidonce m any gl pracesding unir secion 602, 609, o 501 1 tha Federal Aviaton Actof 1

§91.19 Carriage of , marihuana, stimulant drugs.
{2) Except as provided I paragraph (5)of tis ssclon, no person may operate a ol arcraf wnmn the Urlod St it
knowledge that  marihuana,

State statutes are carried in the aircrait

(b) Paragraph (a) of this section does not apply to stimulant
Grugs or substances authorized by or under any Federal or State statute or by any Fadoares Sate agency.

§91.21 Portable electronic devices.

(a) Except as provided in paragraph (b) of this section, no person may operate, nor may any operator or pilot in
‘command of an aircratt allow the operation of, any portable electronic device on any of the following U.S.-registered civil
aircrat:

(1) Aferatoperated by holder o an i carrir cperating cortfto or an aperaig cartcat: or

(2) Any other aircraft while it is operated under IFR.

(b) Paragraph (a) o his section does not apply to—
1) Portable voice recorder

(2) Hearing aids;

(3) Heart pacemakers;

(4) Electric shavers; o

(5) Any other portable electronic device that the operator of the aircraft has determined wil not cause interference
with the navigation or communication system of the aircraft on which itis to be used.

(¢) Inthe case of an aircraft operated by a holder of an air carrier operating certificate or an operating certficate, the
determination required by paragraph (b)(5) of this section shall be made by that operator of the ircraft on which the
partcular device s to be used. In the case of other ircraft, the determination may be made by the pilot in command
or other operator of the aircraft

[ ial I this page.

§91.103 Preflight action.

Each pilot in command shall, before beginning a light, become familiar with all available information
concerning that flight. This information must include—

(a) For a flight under IFR or a fiight not in the vicinity of an airport, weather reports and forecasts, fuel
requirements, alteratives available if the planned flight cannot be completed, and any known traffic delays
of which the pilot in command has been advised by ATC;

(b) For any flight, runway lengths at airports of intended use, and the following takeoff and landing distance
information:

(1) For civil ircraft for which an approved Airplane or Rotorcrat Flight Manual containing takeoff and
landing distance data s required, the takeoff and landing distance data contained therein; and

(2) For civil aircraft other than those specified in paragraph (b)(1) of this section, other reliable information
appropriate to the aircraft, relating to aircraft performance under expected values of airport elevation and
runway slope, aircraft gross weight, and wind and temperature.

§91.105 Flight crewmembers at stations.

(a) During takeoff and landing, and while en route, each required fiight crewmember shall—

(1) Be at the crewmember station unless the absence is necessary to perform duties in connection with the
operation of the aircraft or in connection with physiological needs; and

(2) Keep the safety belt fastened while at the crewmember station.

(b) Each required flight crewmember of a U.S -registered civil aircraft shall, during takeoff and landing, keep
his or her shoulder hamess fastened while at his or her assigned duty station. This paragraph does not
apply it—

(1) The seat at the crewmember's stafion is not equipped with a shoulder harness; or

(2) The crewmember would be unable to perform required duties with the shoulder harness.




§91.107 Use of safety belts, shoulder hamesses, and child restraint systems.
() Unless otherwise authorized by the Administrator—

(1) No pilot may take off a U.S -registered civil arcraft (except a free balloon that incorporates a
basket or gondola, or an airship type certificated before November 2, 1987) unless the pilot in
command of that aircraft ensures that each person on board is briefed on how to fasten and
unfasten that person's safety belt and, if installed, shoulder harness.

(2) No pilot may cause to be moved on the surface, take off, or land a U.S.-registered civil aircraft
(except a free balloon that incorporates a basket or gondola, or an airship type certificated before
November 2, 1987) unless the pilot in command of that aircraft ensures that each person on board
has been noified to fasten his or her safety belt and, if installed, his or her shoulder haress.

(3) Except as provided in this paragraph, each person on board a U.S-registered civil aircraft
(except a free balloon that incorporates a basket or gondola or an airship type certificated before
November 2, 1987) must occupy an approved seat or berth with a safety belt and, i installed,
shoulder harness, properly secured about him or her during movement on the surface, takeoff, and
landing. For seaplane and float equipped rotorcraft operations during movement on the surface, the
person pushing off the seaplane or rotorcraft from the dock and the person mooring the seaplane or
rotorcraft at the dock are excepted from the preceding seating and safety belt requirements.
Notwithstanding the preceding requirements of this paragraph, a person may:

(i) Be held by an adult who is occupying an approved seat or berth, provided that the person being
held has not reached his or her second birthday and does not occupy or use any restraining device;

(ii) Use the floor of the aircraft as a seat, provided that the person is on board for the purpose
of engaging in sport parachuting; or

(iij Notwithstanding any other requirement of this chapter, occupy an approved child restraint
system furnished by the operator or one of the persons described in paragraph (a)(3)(ii)(A) of
this section provided that:

(A) The child is accompanied by a parent, guardian, or attendant designated by the child's
parent or guardian to attend to the safety of the child during the fiight;

(B) Except as provided in paragraph (a)(3)(iii)(B)( 4 ) of this action, the approved child restraint
system bears one or more labels as follows:

(1) Seats manufactured to U.S. standards between January 1, 1981, and February 25, 1985,
must bear the label: “This child restraint system conforms to all applicable Federal motor
vehicle safety standards”;
(2) Seats manufactured to U.S. standards on or after February 26, 1985, must bear two
labels:
(i) “This child restraint system conforms to all applicable Federal motor vehicle safety

d

standards”; an

(ii) “THIS RESTRAINT IS CERTIFIED FOR USE IN MOTOR VEHICLES AND AIRCRAFT” in
red lettering;

§91.111 Operating near other aircraft.

() No person may operate an aircraft so close to another aircraft as to create a collision
hazard.

(b) No person may operate an aircraft in formation flight except by arrangement with the pilot
in command of each aircraft in the formation.

(¢) No person may operate an aircraft, carrying passengers for hire, in formation flight.
§91.113 Right-of-way rules: Except water operations.

(a) Inapplicability. This section does not apply to the operation of an aircraft on water.

(b) General. When weather conditions permit, regardless of whether an operation is
conducted under instrument flight rules or visual flight rules, vigilance shall be maintained by
each person operating an aircraft so as to see and avoid other aircraft. When a rule of this
section gives another aircraft the right-of-way, the pilot shall give way to that aircraft and may

not pass over, under, or ahead of it unless well clear.

(c) In distress. An aircraft in distress has the right-of-way over all other air traffic.

(d) Converging. When aircraft of the same category are converging at approximately the
same altitude (except head-on, or nearly so), the aircraft to the other's right has the right-
of-way. If the aircraft are of different categories—

(1) A balloon has the right-of-way over any other category of aircraft;

(2) A glider has the right-of-way over an airship, powered parachute, weight-shift-control
aircraft, airplane, o rotorcraft.

(3) An airship has the right-of-way over a powered parachute, weight-shift-control aircraft,
airplane, or rotorcraft.

However, an aircraft towing or refueling other aircraft has the right-of-way over all other
engine-driven aircraft.

(e) Approaching head-on. When aircrait are approaching each other head-on, or nearly
S0, each pilot of each aircraft shall alter course to the right.

(f) Overtaking. Each aircraft that is being overtaken has the right-of-way and each pilot of
an overtaking aircraft shall alter course to the right to pass well clear.

(9) Landing. Aircraft, while on final approach to land or while landing, have the right-of-
way over other aircraft i flight or operating on the surface, except that they shall not take
advantage of this rule to force an aircraft off the runway surface which has already
landed and is attempting to make way for an aircraft on final approach. When two or
more aircraft are approaching an airport for the purpose of landing, the aircraft at the
lower altitude has the right-of-way, but it shall not take advantage of this rule to cut in
front of another which is on final approach to land or to overtake that aircraft.

§91.115  Right-of-way rules: Water operations.

(2) General. Each person operating an aircrat on the water shall insofar as possible, keep clear of all
vessels and avoid impeding their navigation, and shall give way to any vessel or other ircraft that s given
the right-of-way by any rule of this section.

(b) Crossing. When aircraft, or an aircraft and a vessel, are on crossing courses, the aircraft or vessel to the
other's right has the right-of-way.

(c) Approaching head-on. When aircraft, or an aircraft and a vessel, are approaching head-on, or nearly so,
each shall alter its course to the right to keep well clear.

(d) Overtaking. Each aircraft or vessel that is being overtaken has the right-of-way, and the one overtaking
shall alter course to keep well clear.

(&) Special circumstances. When aircraft, or an aircraft and a vessel, approach so as to involve risk of
collision, each aircrait or vessel shall proceed with careful regard to existing circumstances, including the
limitations of the respective craft.

§91.117 Aircraft speed.

(2) Unless otherwise authorized by the Administrator, no person may operate an aircraft below 10,000 feet
MSL at an indicated airspeed of more than 250 knots (288 m.p.h.)

(b) Unless otherwise authorized or required by ATC, no person may operate an aircrait at or below 2,500 feet
above the surface within 4 nautical miles of the primary airport of a Class C or Class D airspace area at an
indicated airspeed of more than 200 knots (230 mph.). This paragraph (b) does not apply to any operations
within a Class B airspace area. Such operations shall comply with paragraph (a) of this section.

(c) No person may operate an aircraft in the airspace underlying a Class B airspace area
designated for an airport or in a VFR corridor designated through such a Class B airspace area, at
an indicated airspeed of more than 200 knots (230 mph).

(d) If the minimum safe airspeed for any particular operation is greater than the maximum speed
prescribed in this section, the aircraft may be operated at that minimum speed.

§91.119 Minimum safe altitudes: General. When necessary for takeoff or landing, no person
may operate an aircraft below the following altitudes:

(a) Anywhere. An altitude allowing, if a power unit fails, an emergency landing without undue
hazard to persons or property on the surface.

(b) Over congested areas. Over any congested area of a city, town, or settlement, or over any
open air assembly of persons, an altitude of 1,000 feet above the highest obstacle within a
horizontal radius of 2,000 feet of the aircraft.

(c) Over other than congested areas. An altitude of 500 feet above the surface, except over open
water or sparsely populated areas. In those cases, the aircraft may not be operated closer than
500 feet to any person, vessel, vehicle, or structure.

(d) Helicopters, powered parachutes, and weight-shift-control aircraft. I the operation is
conducted without hazard to persons or property on the surface—

(1) A helicopter may be operated at less than the minimums prescribed in paragraph (b) or (c) of
this section, provided each person operating the helicopter complies with any routes or altitudes
specifically prescribed for helicopters by the FAA; and

(2) A powered parachute or weight-shift-control aircraft may be operated at less than the
minimums prescribed in paragraph (c) of this section.




§91.121  Altimeter settings.

(a) Each person operating an aircraft shall maintain the cruising altitude o flight level of that
aircraft, as the case may be, by reference to an altimeter that is set, when operating

(1) Below 18,000 feet MSL, to—

(i) The current reported altimeter setting of a station along the route and within 100 nautical
miles of the aircraft;

(il If there s no station within the area prescribed in paragraph (a)(1)(i) of this section, the
current reported altimeter setting of an appropriate available station; or

(i) In the case of an aircraft not equipped with a radio, the elevation of the departure airport
or an appropriate altimeter setting available before departure; or

(2) At or above 18,000 feet MSL, to 29.92" Hg.

§91.123 Compliance with ATC clearances and instructions.

(2) When an ATC clearance has been obtained, no pilot in command may deviate from that
clearance unless an amended clearance is obtained, an emergency exists, or the deviation is
in response to a traffic alert and collision avoidance system resolution advisory. However,
except in Class A airspace, a pilot may cancel an IFR flight plan if the operation s being
conducted in VFR weather conditions. When a pilot is uncertain of an ATC clearance, that
pilot shall immediately request clarification from ATC.

(b) Except in an emergency, no person may operate an aircraft contrary to an ATC
instruction in an area in which air traffic control is exercised.

(c) Each pilot in command who, in an emergency, or in response to a traffic alert and
collision avoidance system resolution advisory, deviates from an ATC clearance or
instruction shall notify ATC of that deviation as soon as possible.

(d) Each pilot in command who (though not deviating from a rule of this subpart) is given
priority by ATC in an emergency, shall submit a detailed report of that emergency within 48
hours to the manager of that ATC facilty, if requested by ATC.

(e) Unless otherwise authorized by ATC, no person operating an aircraft may operate that
aircraft according to any clearance or instruction that has been issued to the pilot of
another aircraft for radar air traffic control purposes.

§91.125 ATC light
signals.
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) General. Unless otherwise authorized or required, each person operating an aircraft on or in the vicinity of an airport
ina Class G airspace area must comply with the requirements of this section

(b) Direction of turns. When approaching to land at an airport without an operating control tower in Class G airspace—
1) Each pilot of an airplane must make all turns of that airplane to the left unless the airport displays approved light
ignals o visual markings indicating that turns should be made to the right, in which case the pilot must make all tuns tof
he right; and

(2) Each pilot of a helicopter or a powered parachute must avoid the flow of fixed-wing aircraft.

(c) Flap settings. Except when necessary for training or certification, the pilot in command of a civil turbojet-powered
ircraft must use, as a final flap setting, the minimum certificated landing flap setting set forth in the approved
performance information in the Airplane Flight Manual for the applicable conditions. However, each pilot in command
has the final authority and responsibilty for the safe operation of the pilot's airplane, and may use a different flap setting
for that airplane if the pilot determines that it is necessary in the interest of safety.

(d) Communications with control towers. Unless otherwise authorized or required by ATC, no person may operate an
ircratt to, from, through, or on an airport having an operational control tower unless two-way radio communications are
Inaintained between that aircraft and the control tower. Gommunications must be established prior to 4 nautical miles
rom the airport, up to and including 2,500 feet AGL. However, if the aircraft radio fails in flight, the pilot in command may|
perate that aircraft and land if weather conditions are at or above basic VFR weather minimums, visual contact with the|
tower is maintained, and a clearance to land is received. If the aircraft radio fails while in flight under IFR, the pilot must
kcomply with §91.185.

§91.127 Operating on or in the vicinity of an airport in Class E airspace.

(a) Unless otherwise required by part 93 of this chapter or unless otherwise authorized or required by the ATC
facility having jurisdiction over the Class E airspace area, each person operating an aircraft on or in the vicinity
an airport in a Class E airspace area must comply with the requirements of §91.126.

(b) Departures. Each pilot of an aircraft must comply with any traffic patters established for that airport in part 9
of this chapter.

(c) Communications with control towers. Unless otherwise authorized or required by ATC, no person may operat
an aircraft to, from, through, or on an airport having an operational control tower unless two-way radio
communications are maintained between that aircraft and the control tower. Communications must be establishd
prior to 4 nautical miles from the airport, up to and including 2,500 feet AGL. However, if the aircraft radio fails in!
flight, the pilot in command may operate that aircraft and land if weather conditions are at or above basic VFR
weather minimums, visual contact with the tower is maintained, and a clearance to land is received. If the aircraf
radio fails while in flight under IFR, the pilot must comply with §91.185.

§91.129 Operations in Class D airspace.

(2) General. Unless otherwise authorized or required by the ATG faciity having jurisdiction over the Class D airspace area,
each person operating an aircraftin Class D airspace must comply with the applicable provisions of this section. In addition,
each person must comply with §§91.126 and 91.127. For the purpose of this section, the primary airport is the irport for which
the Class D airspace area is designated. A satellte airportis any other irport within the Class D airspace area.

(b) Deviations. An operator may deviate from any provision of his section under the provisions of an ATC authorization issued
by the ATG facility having jurisdiction over the airspace concerned. ATC may authorize a deviation on a continuing basis or for
an individual fight, as appropriate.

(c) Communications. Each person operating an aircraft in Class D airspace must meet the following two-way radio
communications requirements:

(1) Arival or through fiight. Each person must establish two-way radio commurnications with the ATC faciliy (including foreign
[ATG in the case of foreign airspace designated in the United States) providing air traffic services prior to entering that airspace
and thereater maintain those commurications while within that airspace.

(2) Departing fight. Each person—

(i) From the primary airport or satellite airport with an operating control tower must establish and maintain two-way radio
communications with the control tower, and thereafter as instructed by ATG while operating in the Class D airspace area; or
(i) From a satelite airport without an operating control tower, must establish and maintain two-way radio communications with
the ATC facility having jurisciction over the Class D airspace area as soon as practicable after departing.

(d) Communications failure. Each person who operates an aircraftin a Class D airspace area must maintain two-way radio
communications with the AT facility having jurisdiction over that area.

(1) If the aircraft radio fails in flight under IFR, the pilot must comply with §91.185 of the part.

(2) Ifthe aircraft radio fails in flght under VFR, the pilot in command may operate that aircraft and land if—

i) Weather conditions are at or above basic VFR weather minimums;

(i) Visual contact with the tower is maintained; and

(i) A clearance to land s received.




(&) Mimmum aliiudes when operaing (o an arport in Class D airspace.

(1) Unless required by the applicable distance-from-cloud criteria, each pilot operating a large or turbine-powered airplane
must enter the traffic pattern at an alttude of at least 1,500 feet above the elevation of the airport and maintain at least 1,500
feet untilfurther descent is required for a safe landing.

(2) Each plot aperainga g o tubine powsre ipan approscting o lard on & unay sarved by an Istrment
approach procedure with vertical guidance, if the airplane is so equipped, m
() Operato that aipano at an aftude at or ove te gide path beeen e published final approach fix and the decision
alttude (DA), or decision height (DH), as applicable;

(1) I compiiance wih the appicable cstangeromcloud citeria requires i path nteceplon closer n, operale tha arplane
at or above the glide path, between the point of interception of glide path and the DA or the

(3) Each piot operating an airplane approaching to land on a runway served by a visual approach slope indicator must
maintain an altitude at or above the glide path until a lower altitude is necessary for a safe landin

(4) Paragraphs (€)(2) and (e)(3) of this section do not prohibit nomal brackeling maneuvers above or below the glide path that
are conducted for the purpose of remaining on the glide path

(1) Approaches. Except when conducting a circling approach under part 97 of this chapter or unless otherwise required by
[ATC, each pilot must—

(1) Gircle the airport to the left, if operating an airplane; o

(2) Avoid the flow of fixed-wing aircraft, if operating a helicopter.

(9) Departures. No person may operate an aircraft departing from an airport except in compliance with the following:

(1) Each pilot must comply with any departure procedures established for that airport by the

(2) Unless otherwise required by the prescribed departure procedure for that airport o the applicable distance from clouds
ciiteria, each pilot of a turbine-powered airplane and each pilot of a large airplane must climb to an alitude of 1,500 feet above
the surface as rapidly as practicable.

(h) Noise abatement. Where a formal runway use program has been established by the FAA, each pilot of alarge or turbine-
powered airplane assigned a noise abatement runway by ATC must use that runway. However, consistent with the final
authority of the pilotin command conceming the safe operation of the aircraft as prescribed in §91.3(a), ATC may assign a
different runway if requested by the pilot in the interest of satety.

(i) Takeoff, landing, taxi clearance. No person may, at any airport with an operating control tower, operate an aircraft on a

the takeoff runway assigned to the aircraft is not a clearance to cross that assigned takeoff runway, or to taxi on that runway at
any point, but is a clearance to cross other runways that intersect the taxi route to that assigned takeoff runway. A clearance to
“taxi to” any point other than an assigned takeoff runway is clearance to cross all runways that intersect the tax route to that

Lein

runway or taxiway, or take off or land an aircraft, unless an appropriate clearance is received from ATC. A clearance to “taxi 1o’

[§91.130 Operations in Class C airspace.

() General. Unless otherwise authorized by ATC, each aircraft operation in Class C airspace must be conducted
in compliance with this section and §91.129. For the purpose of this section, the primary airport is the airport for
which the Class C airspace area is designated. A satellite airport is any other airport within the Class C airspace
area.

(b) Traffic patterns. No person may take off or land an aircraft at a satellte airport within a Class C airspace area
except in compliance with FAA arrival and departure traffic patterns.

() Communications. Each person operating an aircraft in Class C airspace must meet the following two-way radio
[communications requirements:

(1) Arrival or through flight. Each person must establish two-way radio communications with the ATG facility
(including foreign ATC in the case of foreign airspace designated i the United States) providing air traffic services
orior to entering that airspace and thereafter maintain those communications while within that airspace.

(2) Departing flight. Each person—

(i) From the primary airport or satellite airport with an operating control tower must establish and maintain two-way
radio communications with the control tower, and thereafter as instructed by ATC while operating in the Class C
airspace area; or

(ii) From a satellite airport without an operating control tower, must establish and maintain two-way radio
[communications with the ATC facility having jurisdiction over the Class C airspace area as soon as practicable
after departing.

(d) Equipment requirements. Unless otherwise authorized by the ATC having jurisdiction over the Class C airspace}
area, no person may operate an aircraft within a Class C airspace area designated for an airport unless that
aircraft is equipped with the applicable equipment specified in §91.215, and after January 1, 2020, §91.225.

() Devlallcns An operator may deviate from any provision of this section under the provisions of an ATC

ued by the ATC facility having jurisdiction over the airspace concerned. ATC may authorize a
deviation on accntlnumg basis or for an individual flight, as appropriate.

§57.151 Oporations in Class B arspace.
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91.141 Flight restrictions in the proximity of the Presidential and other parties.

INo person may operate an aircraft over or in the vicinity of any area to be vlslted o lraveled by the President, the
ice President, or other public figures contrary to the and published in
2 Notice to Airmen (NOTAM).

91.143 Flight lii

the proximity of space flight operations.

hen a Notice to Airmen (NOTAM) s issued in accordance with this section, no person may operate any aircraft
of U.S. registry, or pilot any aircraft under the authority of an airman certificate issued by the Federal Aviation
Administration, within areas designated in a NOTAM for space flight operation except when authorized by

91.144 Temp on flight ions during high ic pressure

conditions.

(2) Special flight restrictions. When any information indicates that barometric pressure on the route of flight
urrently exceeds o will exceed 31 inches of mercury, no person may operate an aircraft or initiate a flight
fcontrary to the by the and published in a Notice to Airmen issued under
his section.

() Waivers. The Administrator is authorized to waive any restriction issued under paragraph (a) of this section to
Jpermit emergency supply, transport, or medical services to be delivered to isolated communities, where the
foperation can be conducted with an acceptable level of safety.
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91.151 Fuel requirements for flight in VFR conditions.

a) No person may begin a flight in an airplane under VFR conditions unless (considering wind and forecast weather conditions)
here is enough fuel to fly to the first point of intended landing and, assuming normal cruising speed—

1) During the day, to fly after that for at least 30 minutes; or

2) Atnight, to fly after that for at least 45 minutes.

b) No person may begin a fiight in a rotorcraft under VFR conditions unless (considering wind and forecast weather conditions)
here is enough fuel to fly to the first point of intended landing and, assuming normal cruising speed, to fly after that for at least
0 minutes.

91153 VFR flight plan: Information required.

a) Information required. Unless otherwise authorized by ATC, each person fiing a VFR fiight plan shall include in it the.
ollowing information:

1) The aircraft identfication number and, if necessary, its radio call sign.

2) The type of the aircrait or, in the case of a formation flight, the type of each aircraft and the number of aircraft in the
formation.

3) The full name and address of the pilot in command or, i the case of a formation fiight, the formation commander.
(4) The point and proposed time of departure.

5) The proposed route, cruising altitude (or fiight level), and true airspeed at that alttude.

6) The point of first intended landing and the estimated elapsed time until over that point.

7) The amount of fuel on board (in hours).

8) The number of persons in the aircraft, except where that information is otherwise readily available to the FAA

9) Any other information the pilot in command or ATG believes is necessary for ATG purposes.

() Cancellation. When a flight plan has been t, the pilot in command, upon canceling or completing the flight under the flight
lan, shall notify an FAA Flight Service Station or ATC faciity.

FARs

91.155 BASIC VFR WHEATHER MINIMUMS

- Minimunn flight visibility for sports pilots is 3 SM.

. Pilots must maintain 500 ft. below, 1000 ft. above, and 2,000 ft horizontally from clouds. Memory aid:
500 is leas and below, 1000 is more and above. EXCEPTION: Pilots need only remain “clear of clouds in
Class B airspace AND when below 1,200 ft. AGL in Class G airspace.

. Also note 61.315 precludes sport pilots from fiying above 10,000 ft MSL and flying without visual
reference to the surface

[

©

IS

. Sport rules on minimums are easy: ignore all the other complicated rules and exceptions.

http://44rf.com/airspace/asf_airspace_chart.pdf

FARs

81.155 Basic VFR Weather Minimums (Questions 126-140)

Cloud Clearance and Visioility Required for VFR
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TTI57 Special VPR weath

() Except as provided in appendix D, section 3, of this part, special VFR operations may be conducted under the weather minimums and
requirements of this section, instead of those contained in §91.155, below 10,000 feet MSL within the airspace contained by the upward
extension of the lateral boundaries of the controlled airspace designated to the surface for an airport.

) Specl VPR aperalions may ony b conductsd—
1) Wit an ATG clow

(2) Glear of cloud

5)Excont fr hlcoptrs, when fight ity s at east 1 statute mil; and

(4) Expapt o holoptas, besen suaiseend sursel (o i Aeska,when the un s 6 dogeoss o moro el thehorizo) s

i) granted the PP for instrument light under part 61 of this chapter; and
i) The aircrat i equipped as required n §91 zﬂs(d)

(<) No person may take off or land an aircraft (other than a helicopter) under special VFR—
(1) Unless ground visibilty s at least 1 statute mile; or

(2) 1 ground visibility is not reported, unless flight visiblty is at least 1 statute mile. For the purposes of this paragraph, the term flight visbilty
includes the visibilty from the cockpit of an aircrat intakeoff position if:

) The fiight is conducted under this part 91; and

i) The airport at which the aircraftis located is a satelite aifport that does ot have weather reporting capabiiies.

() isiilty by a pilotin paragraph (c)(2) o this section s not an official weather reportor an offcial
ground visibilty report,

501159 VFR cruising altitude or flight level.
Except while holding in a holding pattern of 2 minutes or less, or while turning, each person operating an aircraft under VFR in level cruising
fight more than 3,000 feet above the surface shall maintain the appropriate altitude or fight level prescrined below, unless otherwise:
authorized by ATC:

(2) When operating below 18,000 feet MSL and—
(1) On a magnetic course of zero degrees through 179 degrees, any odd thousand foot MSL alttude +500 feet (such as 3,500, 5,500, or

500); or
(2) On'a magnetic course of 180 degrees through 359 degrees, any even thousand foot MSL altitude +500 feet (such as 4,500, 6,500, o
,500).

(b) When operating above 18,000 feet MSL, maintain the altitude or fight level assigned by ATC.

591,203 Civi aircratt: Certfcations required.

(8 Excpt s provked in 491715, 1o peson may oprsle st s s vt e Fllowing
ach U. with xcept a special figh

o, & copy o1 e slcablo ovevahons specmcanons \ssued nder 5211370 ot e haper,agpropala sections of e ar Carter manv equired
by parts 121 and 135 of this por 7(c). or an authorizalion under §91.611)
rusthave on e veg\stvahon numhev assigned 0 me awcvaﬂ under part 47 of this chapter. iovever, s slwont s aomlomt pood ot on
atior first affied to the aircraft. A revised ainworthiness certificate having on it a

2ccignea spocial oeniaton mben i nos oo fd 10 an ere may only be oblained upon application to an FAA Fiight Standards district

(2) An effeciive U.S. registration certfcate issued 1o its owner or, for operation within the United States, the second copy of the Airraft registration
| Application as provided for in §47.31(c), or a registration certfication issued under the laws of a foreign country.

(6) No person may operate a civlaircraft unless the ainworthiness cerliicate required by paragraph (a) of this section or a special flght authorization
issued under §91.715 is displayed at the cabin or cockpit entrance sothat it s legible to passengers or cre.

(c) No person may operate an aircrait with  fuel tank installed within the passenger compariment or a baggage compartment unless the instalation was|
2ccomplished pursuant to part 43 of this chapter, and a copy of FAA Form 337 authorizing that nstalation is on board the aircrait,

€ No peson my aperte a i splane (domstc o forign) ntooroutof a ot the Untd States uress i complies with he sl venting nd
[exhaust emissions requirements of part 34 of this chapter

591,200 Aircrat lights.
No person may:

(2) During the period from sunset to sunrise (or, in Alaska, during the period a prominent unlighted object cannot be seen from a distance of 3 statute
miles o the sun is more than 6 degrees below the horizon)—
() Oporatean da ules it hasIght postion g
1 ove an aierat i, of in Gangarous oy 10, ghtfghtcperations area of an aor uless the acrafi—
(ks cloarty uminate
i) Has lighted position lights: or
i) is in an area that is marked by obstruction lights;
3 Anchoran ke rlos the el
) Has lighted anchor lights;
8 1 an 88 where anchor ohts are ol reculed cn vessels o

(0) Operate an aircraft that s equipped with an anticollision liht system, unless it has lighted antcollison lights. However, the anticollsion lights need
Inot be lighted when the pilot-in-command determines that, because of operaling conditions, it would be in the interest of safey 1o tum the lights off.

91.207 Emergency locator transmitters.

s) Exmapt o provilc i paragrophs () end () of s secton, o porson may opert U S rapsored ol lpkans uress—
1) There is attached an approved transmitter that lowing
perations, oxcept tha ater Jne 21, 1995, an smergency locaor ransmiier hat mats the requirements of TSO-CB1 may not e coe o
o installations:

r carrier rules of parts 121 and 125;

u) Gharter fights governed by the domestic and ﬂzg i cator ndos o part 121 o s chapte. and

i) Operations governed by part 135 of this chapter;

(2)Forgporatlons ther than hose speced in Bavagrach (e)(1) ot s section,there mustbe atiached 1o the aplane an approved porsonal
pe transmitter that is in operable condtion, except that after June 21, 1995, an emergency

estor aniite h meot o reaquirements of TSO-C91 may not be used fo new instalatons.

(b) Each emergency locator transmitter required by paragraph () of this section must be attached to the airplane in such a manner that the
Jprobabilty of damage to the transmitter in the event of crash impact is minimized. Fixed and deployable automatic type transmitters must be
Jatached to the airplane as far at as practicable.

) Bttries s i the mrgancylocato tansmiters equired by aregraphs (s an (5 f s secton must b repisca o rcharged,
he batteries are recharge:

) When the transmitter s oo n uso for moro thn 1 cumuitve houror

(2) When 50 percent of their useful lfe (o, for rechargeable batteries, 50 percent of teir useful it of charge) has expired, as established by
jtne transmitter manufacturer under ts approval.

fThe new expiration date for replacing (or recharging) the battery must be legibly marked on the outside of the transmitter and entered in the

eicratt maintenanco record. Paragraph () o tis secon does nt appy o batterie (such as watr-acivaled batrios) that ae essentally
cted during probable storage intervals.

% oo emergoncy ocator ransmiter reqired by paragraph (o) of thissecton mustbo nspected witin 12 calendr months aor the st

inspection

|]'i’mpev installation;

(2) Battery corrosion;

3) Operation of the controls and crash sensor; and

(4) The presence of a sufficient signal radiated from its antenna.

&) Nulwmhstandmg peragraph a of i socton,aperson may.—

1) Fern itwas taken to a p gency transmitter is to
ey
(2) Ferry an airplane with an transmitter from a pl P be made toa place

here they can be made.
" L b iagiad this seci




51211 Supplemental oxygen.

(2) General. No person may operate a civi aircraft of U.S. registry—

1) At cabin pressure alttudes above 12,500 feet (MSL) up to and including 14,000 feet (MSL) unless the required minimum fight crew is
orovided with and uses supplemental oxygen for that part of the flight at those alttudes that is of more than 30 mintes duration;
(2) At cabin pressure alttudes above 14,000 feet (MSL) unless the required minimum fight crew s provided with and uses supplemental
xygen during the entire flight time at those altitudes; and

(3) At cabin pressure alttudes above 15,000 feet (MSL) unless each occupant of the aifcraft is provided with supplemental oxygen.

(b) Pressurized cabin aircraft. (1) No person may operate  civil aircraft of U.S. registry with a pressurized cabin—

() At fight alitudes above flight level 250 unless at least a 10-minute supply of supplemental oxygen, in addition to any oxygen required to

katisty paragraph (2) of this section, is available for each occupant of the aircraft for use in the event that a descent is necessitated by loss of
abin pressurization: ank

i) At fight alitudes above fight level pilot at the controls of the airpl and using an oxygen mask that s secured

fand sealed and that either atal times or the cabin litude of the airplane

Jorceeds 14,000 feet (MSL), except that the one pilot need ot wear and use an oxygen mask while at or below fight level 410 if there are two
ilots at the controls and each pilot has a quick-donning type of oxygen mask that can be placed on the face with one hand from the ready
osition within 5 seconds, supplying oxygen and properly secured and sealed.

(2) Notwithstanding paragraph (b)(1)i) of this section, i for any reason at any time it is necessary for one pilot to leave the controls of the

uircratt when operating at fight alitudes above fight level 350, the remaining piot at the controls shall put on and use an oxygen mask until the

ther pilot has returned to that crewmember's station.

91.303  Aerobatic fight

0 person may operate an aircraftin aerobatic fight—

(2) Over any congested area of a city, town, or settlement;

(b) Over an open i assembly of persons;

(€) Within the lateral boundaries of the surface areas of Class B, Class G, Class D, or Class E airspace designated for an airport;
(d) Within 4 nautical miles of the center line of any Federal ainway

(¢) Below an alttude of 1,500 feet above the surface; or

(f) When fight visbily s less than 3 statte miles.

JFor the purposes of this section, aerobatic fight means an intentional maneuver involving an abrupt change in an aircralt’s attitude, an
fobnormal atiitude, or abnormal acceleration, not necessary for normal fight.

T 07 Parachutes and parachunng,

(a) No pilot of a civil aircraft may allow a parachute that is avalable for emergency use to be carried in that aircraft unless it is an
Japproved type and has been packed by a certificated and appropriately rated parachute rigger—

(1) Within the preceding 180 days, i ts canopy, shrouds, and hamess are composed exclusively of nylon, rayon, or other similar
ynthetic fiber or materials that are substantially resistant to damage from mold, mildew, o other fungi and other rotting agents
foropagated in a moist environment; or

(2) Within the preceding 60 ays, if any part of the parachute is composed of ilk, pongee, or other natural fiber or materials not
pecified in paragraph (a)(1) of this section.

(b) Except in an emergency, no pilot in command may allow, and no person may conduct, a parachute operation from an aircraft
ithin the United States except in accordance with part 105 of ths chapter.

(c) Unless each occupant of the aircraft is wearing an approved parachute, no pilot of a civl aircraft carrying any person (other than a
fcrewmermber) may execute any intentional maneuver that exceeds—

1) Abank of 60 degrees relative to the horizon; or

(2) A nose-up or nose-down atttude of 30 degrees relative to the horizon.

@ Faragraph (c) of this section does not apply to—

jht tests for piot certiication o rating; o

2) Splns and other flight maneuvers required by the regulations for any certificate or rating when given by—
i) A certificated fight instructor

i) An ailine transport pilot mstructmg in accordance with §61.67 of this chapter.

(e) For the purposes of this section, approved parachute means—

(1) A parachute manufactured under a type certificate or a technical standard order (C~23 series); or

(2) A personnel-carrying military parachute identified by an NAF, AAF, or AN drawing number, an AAF order number, or any other
litary designation or specification number.

91313 Restricted category civil aircraft: Operating fimitations.

(2) No person may operate a restricted category civi ircraft—
(1) Foroer than e special pupas forwh i cetficated;or
‘accomplish the work that special purpose.

(5) For the purpose of paragraph (a) of this section, operating a aircratt to provide training ina
pecial purpose operation for which the aircraftis certficated is considered to be an operation for that special purpose.

(c) No person may operate a restricted category civilaircratt carrying persons or property for compensation or hire. For the purposes of this.
paragraph, a special purpose operation involving the carriage of persons o material necessary to accomplish that operation, such as crop
Jousting, seeding, spraying, and banner towing (including the carrying of required persons or material to the location of that operation), and

peration for the purpose of providing fight crewmenber training in a special purpose operation, are not considered to be the carriage of
ersons or property for compensation or hire.

() No person may be carried on a restricted category civil aifcrat unless that person—

(1) s afight crewmember;

[(2) s a fight crewmember rainee;

(3) Performs an essential function in a special purp or whi he aicrl or
(4) 1s necessary the work that spec\a\ purpose

(e) Except when operating in accordance with the terms and conditions of a certificate of waiver or special operating limitations issued by the
States—

aircrat within the United
1) Over a densely popuiated area:;

(2) in a congested aiway; or

(3) Near a busy airport where passenger transport operations are conducted.

() This section does not apply to ying civil rotorcrat ducted under part 13 of ths chaper.

() No person airpla 16, 1976, uress an pproved shoidor haress s

[ for 0 rom seat. e ahouider arnese mist b deaigned o protect sach oceupant o serous head fury when 1 oecupant

vperionces the i neria oro0s spociiod n §25.561(5)()of his Ehaptr o shouider armess nsallaton t e ight rowmomber
tation must permit the crewmember, when seated and with the safety belt and shoulder harness fastened, to perform all functions necessary.
for fight operation. For purposes of this paragraph—

(1) The date of manufacture of an airplane is the date the inspection acceptance records reflect that the airplane is complete and meets the

FAA-approved type design data; and

(2) A front seat is a seat located at a fight

tation or any seat located aseat

TS Arcran i

(2) No person may operate an aircraft that has an experimental certifcate—
(1) For other than the purpose for which the certiicate was issued; or
(2) Carrying persons or property for compensation or hire.

(b) No person may operate an aircraft that has an experimental certfcate outside of an area assigned by the Administrator unti it is shown that—
(1) The aircraft is controllable throughout its normal range of speeds and throughout all the maneuvers to be executed; and
(2) The aircratt has no hazardous operating characteristics or design features.

(©) Unless otherwise authorized by the Administrator in special operating limitations, no person may operate an aircraft that has an experimental
e over a densaly populted srea o n & congested aiway. The Adinsrato may ssusspecal oparaing mdatons o paricar st to

permi be conducted over a orin terms and conditions
oo nhe astorsaton n e it of efely o omercs

(d) Each person operating an aircra that has an experimental certficate shall—
1) Advise each person carried of the experimental nature of the aircraft;

2) Operale under VR, day only, authorized by the
3) Notify the control tower of nature of the aircraft

nto or out of airports with operating control towers.

(e) No person may operate an aircraf that is issued an experimental cerlfcate under §21.191/() of this chapter for compensation or hire, except a
rson maycoorelean vl ssed anexperimntalcartfle urder 211911 frcompersaton e to—

1) Tow a glider that is a light-sport aircraft or unpowered ulralight vehicle in accordance with §91.3

2) Conduct flight training in an aircrait which that person provides prior to January 31, 2010,

1) No person may lease an aircraft that s issued an experimental certiicate nder §21.191(7) of this chapter, except in accordance with paragraph (e)(1)
f this section.

(9) No person may operate an aircraft issued an experimental cerlficale under §21.191(1)(1) of this chapter to tow a glider that s a light-sport arcraft or
npowered ultralight vehicle for compensation or hre or to conduct fight training for compensation or hire in an aircraft which that persons provides
nless within the preceding 100 hours of fime in service the aircraft has—

1) Been inspected by a cerliicated repairman (light-sport aircraft) with 1 rating, n appropi

ebai silon n accordance wih mepaolon pocecures dovlaped by (v arcrft manuiactrer o & poreon aooemame o e FAk of

(2) Received an inspection for the issuance of an ainworthiness certficale in accordance with part 21 of this chapler.

() The FAA m: o of paragraph (a) of this section for the purpose of conducting fight

raining. The FAA wil ssus s deviton authorly 26 2 etorot et suthory.

1) The FAA may cancel or amend a letter of deviation authoriy at any f

2) An spplcant st subit a recuest for devilion authorly 1 1o FAR a east 60 days befor the date of ntended sroraions Arequest for deviation

wthority must contain of alevel of safely

inder the regulations for the deviation requested.

i) The Adminisiralor may prescribe additional limitations that the Adminisirator conside 3 may be
wried in the aircraf,

[Sibpart E—Maintenance, Preventive Mamtenance, and Alterations
91.403 General.

(a) The owner or operator of an aircraft is primarily responsible for maintaining that aircraft in an ainworthy condition, including
ompliance with part 39 of this chapter.

(b) No person may perform maintenance, preventive maintenance, or alterations on an aircraft other than s prescribed in this subpart
Jand other applicable regulations, including part 43 of this chapter.

(¢) No person may operate an aircraft for which a manufacturer's maintenance manual or instructions for continued airworthiness has

boeen issued that contains an airworthiness limitations section unless the mandatory replacement times, inspection intervals, and
elated procedures specified in that section or alternative inspection intervals and related procedures set forth in an operations

Jspecitication approved by the Administrator under part 121 or 135 of this chapter or in accordance with an inspection program
pproved under §91.409(e) have been complied with.

(d) A person must not alter an aircraft based on a supplemental type certificate unless the owner or operator of the aircraft is the
older of the supplemental type certificate, or has written permission from the holder.

91.405 Maintenance required.

Each owner or operator of an aircraft—

(a) Shall have that aircraft inspected as prescribed in subpart E of this part and shall between required inspections, except as provided
in paragraph (c) of this section, have discrepancies repaired as prescribed in part 43 of this chapter;

(b) Shall ensure that personnel make approp ies inthe aircraft
foeen approved for return to service;

records indicating the aircrat has

(c) Shall have any inoperative instrument or item of equipment, permitted to be inoperative by §91.213(c)(2) of this part, repaired,
replaced, removed, or inspected at the next required inspection; and

(d) When listed discrepancies include inoperative instruments or equipment, shall ensure that a placard has been installed as required
Joy §43.11 of this chapter.

FARs
91.409 Inspections
1.Annual inspections expire on the last day of the 12" calendar month after the previous annual inspection.

91.417 Maintenance Records
1.An airplane may not be flown unless it has been given an annual inspection within the preceding 12 calendar
months.

a. The annual inspection expires after 1 year on the last day of the month of issuance.

2. The completion of the annual inspection and the airplane’s return to service should be appropriately
documented in the airplane maintenance records.

a. The documentation should include the current status of airworthiness directives and the method of
compliance.

3.The airworthiness of an airplane can be determined by a preflight inspection and a review of the
maintenance records.




FARs

NTSB PART 830:
NOTIFICATION AND REPORTING OF
ACCIDENTS OR INCIDDENTS AND
OVERDUE AIRCRAFT

FARs
4.8 NTSB PART 830
830.5 Immediate Notlfication (Questions 185-168)

1. Even when no injuries oceur fo-oceuparts, an airplane accident resulting in substantial
Y neareat Nationsl iion & ofety Board (NTEB)

field office immeciately.
2. The following incidents must also be reported immediately to the NTSB:
a inability or any required crewmember to perform normel fight duties because of
infignt Injury or ilncss
Infight fire
Flight control system mellunciion or failure
An overcus aitplans that is believed (0 be involved in an acoident
An airplans collision n fight
Turbine (et engine faiures

~e oo o

£30.10 Prosarvation of Alrcrar Yureckage, Mail, Cargo, and Records {Queclion 128
1. Prior to the time the Board o its autherized reresematve takes cuslady of airraft
wheckage, mall, or cargo, such wieckaga, mall, of cargo may not bs distumed or moved
axcapt

2. To romowa persona Injursd ar trapped,
b. To protod the wreokege from futther damage, or
& Ta proteol the publio from injury.

830.15 Reports and Statements o Be Flled {Guestions 190-191}

1. The aperator of gn giroré: shal file a report on Board Form §120.4/2 within 19 days after an
acsident.

. Ateportmust ba filed within 7 days if an overdue sircraft is sl missing.

2. Areporl.an an Incidont for which immeciata notifation fs requirad (830.8) shall be flad
only when requested by an aulhirlzed representatve of the Board.

End Sport/Private — remaining commercial

91.167 Fuel Requirements for Flight in IFR Conditions

1. When an alternate airport is required on an IFR flight plan, you must have sufficient fuel to
complete the fiight to the first airport of intended landing, fiy 1o the alternate, and thereafter
fly for 45 min. at normal cruising speed.

91.169 IFR Fiight Plan: Information Required

1. For an airport with an approved instrument approach procedure to be listed as an altenata
airport on an IFR flight plan, the forecast weather conditions at the time of arrival must be at
or above the following alternate airport weather minimums:

a.  Nonprecision approach -- ceiling 800 ft. and visibility 2 SM
b.  Precision approach -- ceiling 600 ft. and visibility 2 SM
2. For an airport with no instrument approach procedure 1o be listed as an alternate airport, the
forecast weather conditions at the time of arrival must have a ceiling and visibility that allow
descent fram the MEA, approach, and landing under basic VFR.
81.171 VOR Equipment Check for IFR Operations

1. Tooperate an airplane under IFR using the VOR, you must ensure that the VOR equipment
has been operationally checked within the praceding 30 days and found to be within
prescribed limits.

2. The maximum bearing error allowed for an operational VOR equipment check when using
an FAA-approved ground test signal (such as a VOT) is =4°.

3. Each person making the VOR operational check must enter the date, place, and bearing
‘arror and sign the aircraft log or other record.

91.175 Takeoff and Landing under IFR

1. One requirement for a pilot on an instrument approach to operate below the MDA or DH, or
to continue the approach, is that the airplane continuously be in a position from which a
descent to landing on the intended runway can be made at a normal rate using normal
maneuvers.

2. Apilot is not authorized to land an airplane from an instrument approach unless the flight
visibility is at, or exceeds, the visibility prescribed in the approach procedure being used.
3. Inthe case of a radar vector to a final approach course or fix, a timed approach a

from
holding fix, or an approach for which the procedure specifies “No PT,” a pilot may not maks|
a procedure tum unless cleared to do so by ATC.

P1.177 Minimum Altitudes for IFR Operations

1. Except during takeoff or landing, the minimum altitude for IFR flight, within a horizontal
distance of 4 NM from the course to be flown, is 2,000 ft. above the highest obstacle over
designated mountainous terrain or 1,000 ft. above the highest obstacle over terrain
elsewhere.

p1.183 IFR Radio Communications
1. The pilot in command of an airplane operated under IFR in controlled airspace, and not in

radar contact, shall report by radio as soon as possible the time and altitude of passing
‘each designated reporting point.

91.187 Operation under IFR in Controlled Airspace: Malfunction Reports

1. The pilot in command of an airplane operated under IFR in controlled airspace shall report
ATC, as soon as practicable, any malfunctions of navigational, approach, or HCati

‘equipment accurring in flight.
[91.205 Powered Civil Aircraft with Standard Category U.S. Airworthiness Certificates:
and

1. For a flight for hire over water beyond power-off gliding distance from shore, approved
flotation gear must be readily available to each occupant.

2. Ananticolision light system is required for powered aircraft during VFR night flights.
3. An electric landing light is required for VFR night flights when operated for hire.
p1.207 Emergency Locator Transmitters

1. ELT batteries must be replaced (or recharged, if rechargeable batteries) after 1 cumulative
hour of use or after 50% of their useful life expires.

p1.209 Aircraft Lights
1. Aimplanes operaling between sunset and sunrise must display lighted position (navigation)
lights.

2. If an airplane is not equipped with an anticollision light system, no one may operate that
airplane after sunset.

91.211 Supplemental Oxygen

1. Atcabin pressure altitudes above 15,000 ft. MSL, each passenger of the aircrafi must be
|provided with supplemental oxygen.

a.  Atcabin pressure altitudes above 14,000 ft. MSL, each required crewmember must
be provided and must use supplemental oxygen.

2. It afiight is conducted at cabin pressure altitudes above 12,500 ft. MSL to and including
14,000 ft. MSL, oxygen must be used by required crewmembers for the time in excess of
30 min. at that altitude.
91.215 ATC Transponder and Altitude Reporting Equipment and Use
1. Atransponder with altitude encoding (Mode C) equipment is required in all airspace above
10,000 ft. MSL, excluding airspace at or below 2,500 ft. AGL.

2. Atransponder with altitude encoding equipment is also required in Class A, Class B, and
Class C airspace

§1.303 Aerobatic Flight
1. Aerobatic flight is prohibited

a.  With visibility of less than 3 SM
b. Below 1,500 ft. AGL

91.311 Towing: Other Than under Sec. 91.309
1. In order to operate an aircraft towing an advertising banner, the pilot must obtain a

of waiver from the administrator of the FAA.




91.313 Restricted Category Civil Aircraft: Operating Limitations
1. Persons or property cannot be transported for compensation or hire in a restricted categon
airplane.

91.315 Limited Category Civil Aircraft: Operating Limitations
1. Persons or property cannot be transported for comipensation or hire in a limited category
aircraft.

91.319 Aircraft Having Experimental Certificates: Operating Limitations
1. Persons or property cannot be transported for compensation or hire in an airplane that has]
an experimental certificate.
91.325 Primary Category Aircraft: Operating Limitations
1. Persons or property cannot be transported for compensation or hire in a primary category
aircraft,
91.403 General
1. The owner or operator of an aircraft is primarily responsible for
a.  Maintaining that aircraft in an airworthy condition
b.  Assuring compliance with all Airworthiness Directives
2. An operator is a person who uses, causes to use, or authorizes to use an aircraft for the
purpose of air navigation, including the piloting of an aircraft, with or without the right of
legal control (i.e., owner, lesses, or otherwise).
a.  Thus, the pilot in is also for mai ing the aircraft in an
airworthy condition and for complying with all Airworthiness Directives.

91.405 Maintenance Required
1. After an annual inspection has been completed and the aircraft has been returned to
‘service, an appropriate notation must be made in the aircraft maintenance records.
2. Astandard airworthiness certificate remains in effect as long as the airplane receives
required maintenance and inspections.
91.407 Operation after or
1. When aircraft alterations or repairs substantially change the flight characteristics, the aircraft
documents must show that it was test flown and approved for return to service prior to
carrying passengers
a. The pilot test flying the aircraft must be at least a private pilot and rated for the type of
aircraft being tested.
91.409 Inspections
1. For commercial operations, an inspection is required every 100 hr.
a. The 100 hr. may be exceeded by no more than 10 hr. if necessary o reach a place at
which an inspection can be performed.
b.  Anannual inspection may be substituted for a 100-hr. inspection but not vice versa.
91.413 ATC Transponder Tests and Inspections

1. An ATC transponder may not be used unless, within the preceding 24 calendar months, thail
transponder has been tested, inspected, and found to comply with appropriate regulations.

91.417 Maintenance Records
1. Each owner or operator must keep maintenance records for each airplane. The records

must include

a.  Current status of life-limited parts of the airframe and each engine, propeller, rotor, an|
appliance

b. Current status of each Airworthiness Directive (AD)

c. P i ished by a pilot

91.421 Rebuilt Engine Maintenance Records

1. Anew maintenance record may be used for a rebuilt (zero-time) engine, but the new record
must include the status of previous Airworthiness Directives.

45 FAR PART 119
119.1 Applicability

1. Acommercial pilot may act as pilot in command of the following operations, which are not
regulated by 14 CFR Part 119 (FAR Part 119):
a. Nonstop flights within a 25 SM radius of an airport for the purpase of carrying persons]
for intentional parachute jumps
b.  Crop dusting, spraying, and bird chasing

FARs

WHEW

NEXT: THE LAST TRAINING SESSION COVERING THE “AERONAUTICAL
INFORMATION MANUAL”, AIRPORT / FACILITIES DIRECTORY AND
OTHER SOURCES OF AERONAUTICAL INFORMATION.




