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. Browse .
Title Volume|[Chapter Regulatory Entity
Parts
Title 14 1 | 1-50|[FEDERAL AVIATION ADMINISTRATION,
Aeronautics > . o| PEPARTMENT OF TRANSPORTATION
and Space
3 110-199
il Il 200-200(|/OFFICE OF THE SECRETARY, DEPARTMENT OF
TRANSPORTATION (AVIATION PROCEEDINGS)
1l A00-119o{/COMMERCIAL SPACE TRANSPORTATION, FEDERAL
AVIATION ADMINISTRATION, DEPARTMENT OF
TRANSPORTATION
G V|| 1200-1200||NATIONAL AERONAUTICS AND SPACE
ADMIMISTRATION
VIl 1200-1200|[AIR TRANSPORTATION SYSTEM STABILIZATION
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Maneuvers

Publication | Change
Title Date Date

LIVE

Airline Transport Pilot and Type Rating
for Airplane Airman Certification
Standards (FAA-S-ACS-11)(Change 1)
(PDF)

Commercial Pilot — Airplane Airman
Certification Standards (FAA-S-ACS-
TA) (PDF)

Commercial Pilot — Military
Competence Airman Certification
Standards (FAA-S-ACS-12) (PDF)

Instrument Rating Airman Certification
Standards (FAA-S-ACS-8B) (PDF)

Private Pilot - Airplane Airman
Certification Standards (FAA-3-ACS-
6B) (PDF)

Remote Pilot — Small Unmanned
Aircraft Systems Airman Certification
Standards (FAA-S-ACS-10A) (PDF)

May 2019

June 2018

August

2018

June 2018

June 2018

June 2018

5/28/2019 | Effective
June 28,
2019

n/a Effective
June 11,
2018

n'a Effective
October 15,
2018

n'a Effective
June 11,
2018

n'a Effective
June 11,
2018

n'a Effective
June 11,
2018
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Why We Teach What We Teach

* VFR minimums

*Lazy 8

* Minimum safe altitudes
* VmMc demonstration

LIVE
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VFR Minimums

b = !
> n X
. . D T
@ B CN
- P
. ™ -




NATIONAL ASSOCIATION OF FLIGHT INSTRUCTORS

VFR Minimums

"3 152s”

and

sems [
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VFR Minimums

« Three miles visibility
(c « 1000 feet above clouds
3 1 528 * 500 feet below clouds
« 2000 feet laterally from clouds

“5 F 1 1 1 S - Five miles visibility

« 1000 feet above clouds
« 1000 feet below clouds
* 1 mile laterally from clouds

LIVE
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VFR Minimums
| Airspace | Altitude | Day/Night | Mnemonic

Class A No VFR
Class B Three miles, clear of clouds
"3 152s” Class C 31525
. and . Class D 3152s
5 F-111s ClassE < 10,000 MSL 31525
> 10,000 MSL 5F-111s
Class G <1200 AGL Day 1 mile, clear of clouds
Night 3 152s
><112§%§§:\'/|2Et Day 1 mile, 152s
Night 3 152s
TIVE > 10,000 5F-111s
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The Real Purpose of VFR Minimums

Clues @ [classA No VFR
Class B Three-miles;|clear of clouds
Class C 3152s
Class D 3152s
ClassE ("< 10,000 MSL /3155 0\
e > 10,000 MSL 5F-111s
Class G <1200 AGL Day 1 mile, clear of clouds
Night 3 152s
><112§%§§:\'/|2Et Day 1 mile, 152s
Night 3 152s
\_ 210,000 ) \ 5F-111s /

LIVE
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It's not about loss of control...




..It's not about flying
Into obstacles....
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...It's about separation from IFR traffic.
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Lazy 8s

LIVE

Chapter 9

Performance Maneuvers

Introduction

Flight maneuven tiet s amnially teght @ piloo ae
daviged s be bas and mlatively zimgle raraighturd-bve],
s clondi asd descunn. However, & & pilof coatinmm
theaagh thass fSight ruirse g, additordl mansvvas o needsd
& develog bevond the . Pesto
ate (nnded 1 enharce 4 pilot's praficiency'ia fightcopas)
appiuaton planaing. smmsionl d
Grvawn of steation, To farcsher that inhaat, perdomance
an Liy* & d 10 that the gyl of
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| 50° pont
1. Bank 30° (approximate) v
B 2. Minimum speed 135°pont,
3. Maximum altitude 1. Maximum pitch-down
4. Level pitch attitude EERER A S
ol o oe

45° point
1. Maximum pifch-up attitude
2. Bank 157 (approximaie)

‘2. Maneuvering or cruise speed (whichever is
Iessormmfaclu*ers rewnmendedspeed)
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Lazy 8s

« Coordination of
flight controls
across a wide
range of
alrspeeds and
attitudes

« At no time are
control pressures
constant

But Is there more to 1t?
LIVE
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“Rolling Gs”

LIVE
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“Rolling Gs”

N, 90° POINT s
1. BANK APPROX 30°

2. MINIMUM SPEED

3. MAXIMUM ALTITUDE

4. LEVEL PITCH ATTITUDE

135% POINT
1. MAX. PITCH-DOWN

| 2. BANK 15°(APPROX.) |

180° POINT
1. LEVEL FLIGHT
| 2. ENTRY AIRSPEED
4 3. ALTITUDE SAME AS
ENTRY ALTITUDE

45° POINT

1. MAX. PITCH-UP
ATTITUDE

2. BANK 15°

(APPROX.)

ENTRY:

1. LEVEL FLIGHT

2. MANEUVERING OR CRUISE
SPEED WHICHEVER IS LESS
OR MANUFACTURER'S

RECOMMENDED SPEED.
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Minimum Safe Altitudes

§91.119 Minimum safe altitudes: General.

Except when necessary for takeoff or landing, no person may operate an aircraft below the following aftitudes:
(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 aircrafi.

(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. If 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.

LIVE
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Minimum Safe Altitudes

Clues

§91.119 Minimum safe altitudes: General.

Except 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) Qver congested areas. Qver any congested area of a city, town, or seftlement, 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. If 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.

@ ...if a power unit fails, an emergency landing without undue
hazard to persons or property on the surface.

LIVE
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Minimum Safe Altitudes

Clues

§91.119 Minimum safe altitudes: General.

Except when necessary for takeoff or landing, no person may operate an aircraft below the following altitudes:
{a) Anywhere. An altitude allowing, if 2 power unit fails, an emergency landing without undue hazard to persons or property on the surface.

(b) Qver congested areas. Qver any congested area of a city, town, or seftlement, 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. If 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.

O Over any congested area...or open air assembly of persons....

LIVE
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Minimum Safe Altitudes

Clues

§91.119 Minimum safe altitudes: General.

Except when necessary for takeoff or landing, no person may operate an aircraft below the following altitudes:
{a) Anywhere. An altitude allowing, if 2 power unit fails, an emergency landing without undue hazard to persons or property on the surface.

(b) Qver congested areas. Qver any congested area of a city, town, or seftlement, 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. If 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.

© Over other than congested areas...

LIVE
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Minimum Safe Altitudes

Clues

§91.119 Minimum safe altitudes: General.

Except when necessary for takeoff or landing, no person may operate an aircraft below the following altitudes:
{a) Anywhere. An altitude allowing, if 2 power unit fails, an emergency landing without undue hazard to persons or property on the surface.

(b) Qver congested areas. Qver any congested area of a city, town, or seftlement, 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. If 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.

O . over open water or sparsely populated areas... [nO]
closer than 500 feet to any person....

LIVE
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Minimum Safe Altitudes

Clues

§91.119 Minimum safe altitudes: General.

Except when necessary for takeoff or landing, no person may operate an aircraft below the following altitudes:
{a) Anywhere. An altitude allowing, if 2 power unit fails, an emergency landing without undue hazard to persons or property on the surface.

(b) Qver congested areas. Qver any congested area of a city, town, or seftlement, 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. If 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.

€ Helicopters, powered parachutes and weight-shift....

LIVE




NATIONAL ASSOCIATION OF FLIGHT INSTRUCTORS

What do these have in common?

@ ...if a power unit fails, an emergency landing without undue
hazard to persons or property on the surface.

©® Over any congested area...or open air assembly of persons....

© Over other than congested areas...

@...over open water or sparsely populated areas... [nO]
closer than 500 feet to any person....

€ Helicopters, powered parachutes and weight-shift....

LIVE
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Minimum Safe Altitudes

14 CFR 91.119

Not about protecting
pilots or even passengers

About protecting persons
on the ground from falling
airplanes

I LIVE
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« Atleast 3000 AGL
e GearUP

 Flaps TAKEOFF
 Slow to Vsse or Vvse

(whichever is higher)
« Critical engine idle,
propeller windmilling

« “Good” engine to takeoff
power

LIVE




NATIONAL ASSOCIATION OF FLIGHT INSTRUCTORS

« Bank 5°into good
engine

« Slow 1 knot/second

« Slowly increase pitch

« Decelerate to when
FULL right rudder and 5°
bank cannot counteract
asymmetric thrust

« Airplane begins to yaw
uncontrollably to the left

LIVE
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RECOVER
Simultaneously:
 Reduce power on good

engine
* Decrease pitch
« Stop yaw

« Maintain heading
 Minimum altitude loss

LIVE
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Altitude Horsepower Asymmetry

T Oy
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500
AGL

Altitude Horsepower Asymmetry



NATIONAL ASSOCIATION OF FLIGHT INSTRUCTORS

Altitude Horsepower Asymmetry

Vuc decreases

COPYFIURNSEN Vs does not
/ \
YibapimnV®
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RECOVER
At the FIRST sign of:
 Loss of directional

control,

« Stall warning or
Indication; or

« Decreased power on the
good engine

LIVE
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RECOVER
Simultaneously:
 Reduce power on good

engine
* Decrease pitch
« Stop yaw

« Maintain heading
 Minimum altitude loss

LIVE
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Vwvec Demonstration

X. Multiengine Operations

Task B. Vuc Demonslrat}on (AML’L, AMES)
References FAA-HA083.2 FAAH-80833 FAAP-ETA0.66, POHIAFM
, s To determing that the applicant axhibits satisfactory knowladge. risk management. and skills
Erares OF L associated with a Vg demonstration.
Objective _‘ Sk S == e I
U.S. Department Note: Sae Appandix 6: Safaty of Flight and Appendix 7: Aircraft, Cqupment, and Opsrations!
of Transportation LITEN = & [Amdahons
1 ! "
Federal Aviation Knowledge Tha appllcal:\t demonsirates understanding of '
Administration CAXB K1 Factors affecting Vu: and how Vu: differs from stall speed (Vs).
“CAXAK2 | Vu: (1od line). Vvse (bhua ine), and Vss: (sale singe-engine spsed)
Airman Certification Standards CA X B K3 Cause of Inss of directional contral at arspesds bataw Vise
CAXE K2 Proper procedures for maneuver entry and safe recovery
Risk = = == R g s g o
Minagemont The applicant demonstrates the ability (o identify, assess and mitigate risks, encompassing
CAXEBR! Improper airplane configuration.
CAXBR2 Maneuvering with one engine inoperative.
CAXBR3 Distractions, loss of shvational awareness, and'or improper task management
Skills I'he applicant demonstrates the ability 1o
CAXB.51 Configure the airplane In accordance with the manufacturer's recommandations, in 1he
- absence of the manulachures's iecommendasions, then ol Veze/Vyze, as appropriate, and
CA XD S1a a_Landing gear ratracted
CAXB St | b Flaps setfor akeoft
CA XA Stc ¢ Cowl flaps sel for takeofi
| CAXG:Std | d Timsetfortakeol
CA X8 S1e ¢ Propellers set for high RPM
CA X8 81/ 1. Power on critical engine reduced to idle and propeller windmdling
CAX.B.S1g g Power on operating engine set to takeoff or maximum avallable power
CAXE 5?2 sgtablish a gingle-engine climb attilude with the alrspeed at approximately 10 knots above
S
CAXE 83 Establish a bank angle not to excesd 5° toward the operating engine, as required for bast
R perdormance and contiollabisty
Increasa the pitch attitude slowly to reduce the airspeed at appraximately 1 knot per
CAXEBS2 second while applying rudder pressure to maintain dractional control until full rudder s
) appled )
_l’.'@ XB8S5 | Recognize indications of lozs of directional ('rn}'ql;.'.lall warning, or buffet.
Racover promptly by simultaneously reducing power sufficiently on the operating engine
CAXB SH while decreasing the angle of attack as necessary to regain alrspeed and directions
st control, Recovery should net be attamptad by increasing the pawer on the simulated failed
angine
CAX.B.57 Racover within 20° of entry heading
CAXB.S8 Advance pawer sencathly on tha operating engine and accelerate bo Vesz/Vyve: as
3 appropriate, L5 knots during recovery.

LIVE
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Vuvc Demonstration

X. Multiengine Operations

oF -‘"\,_
3 Task B. Vuc Damonstration (AMEL, AMES)
i References FAA-H-8083-2, FAA-H-8083-3; TAA-P-BT40-66; POHWAFM
v g To determine that the applicant exhibils satisfactory knowledge, risk management, and skills
 Erree OF y assoclated with a Ve demonstration.
€50 Objective - - P—— , - .
US. Department Note: Sse Appendix §: Ssfety of Fiight and Agpendix 7: Aircraf®. Equipment, and Operational
nl. T-mn:::mnnlion Reguvements £ Lnlalions
Knowledge The applicant demonstrates understanding of
Federal Aviation Iz n = " . T _.
ok o CAXBKY Factoes affecting Viec and how Ve differs from stall speed (Vs)
Administration ~
CAXEBK2 Viae (1ed Bne). Vyze (blue line), and Vzze (safe single-engine speed)
Airman cerﬁﬁcation Standa rdS GAX B K3 Cause of Ioss_nf diractional contral at airspeeds below Vi
CAXBK4 Proper procadures for maneuver entry and safe recovery
Risk : ) T T O S
Management The applicant demanstiates the ability 1o identify, assess and miligate risks. encompassing
CAXBRI Improper airplane configuration
CAXBR2 Mansuvanng with ane enging inoparative
CAXBR3 Distractions, loss of situational awaraness, and/or improper task management
Skills The applicant demaonstiates the abiily lo
CAXBS! Configure the airplane in accordance with the manufactures’s recommendations in the
g a7 sbsence of the manufacturer's recommendations, then &l Vzze/Vyss. as appropriate, and
CAXES1s a. Landing gear retracted
CAXES1b b, Flaps set for lakeof!
CAXE St c Cowl Haps sel for lakeofl
CAXB S1d d. Trim set for takeoff
CAXESIs & Propellers set for high RPM
CAXB St I Power on critical engine reduced to idle and propeller windmiling
CAXE Sty g Power on operaling engine set to lakeofl or maximum available powes i
CAXESD Cstablish a single-engine climb attuda with the airspeed at approximataly 10 knots above

Vise

Establish a bank angle not to exceed 5° toward the operating engine, as requirad for best
parformance and controllability

Increase the pilch attitude slowly to reduce the airspecd al approximately 1 knol pes

CAXES3

CAXEBSs sacond while applying rudder pressure to maintain directional control until full rudder is

113 h k . d applied

C e C rl e CAX.E.S5 Recognize Indications of joss of directional control, stall waming, or buffet.
. . » Recover promplly by sinultancously reducing power sulficently on the operating engine
CI rcu S trl Ck CA X B SE while decreasing the angle of altack as necessary o regein airspeed and dicectional
ridoiok control. Recovery should not be attempted by increasing the power on the simulated falled
enginge

CAXBS7 Recover within 20° of eatry haading

CAXE S8 Advance power smoothly on the operating engine and sccelerate to Ve Vose, as
i appropriate, 5 knots during recovery
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ANY Single-engine operation
At the FIRST sign of:
 Loss of directional control;

« Stall warning or indication;
or

 Decreased power on the
circus trick” good engine

RECOVER using the Vmc

I LIVE recovery technique
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Vuvec Demonstration: The Real Lesson

\\,(/\’9« /
5 - = e e o
r_,i ) /‘ -_— X 5
< - \ : )\ =
Jt—-‘x \77&’4/;;% J— —” F ” dd =y > \
—JY <7 ull rudder: o \
: Attempting climb: \

Loss of directional control

Vmc recovery Directional control difficult 1

R !

— —
—-'r‘ )a-.; -‘*"r”— —~—

Engine failure:

LIVE Feather propeller
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Vuvec Demonstration: The Real Lesson

Engine failure: "
— *'5trl{o.\’ij§:}_; —
Feather propeller N b\ v
1
/
/
7/
7’
| s
_xt--u( \"‘\' -(/
\,x/x» 7~ - - Br-Ea e
BNV - -~ Slowing into pattern:
L . P Directional control difficult

5‘@;{,&3‘-%;:;74_” -=--" Full rudder:

Loss of directional control
VMC recovery

LIVE
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Why We Teach What We Teach

« Reqgulations I s vt )

* Maneuvers

circus trick”

LIVE
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Why We Teach What We Teach

* VFR minimums

*Lazy 8

* Minimum safe altitudes
* VmMc demonstration

LIVE
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Why We Teach What We Teach

Why?

LIVE

Title

Volume

Browse

Chapter Parts

Regulatory Entity

Title 14
Aeronautics
and Space

—

FEDERAL AVIATION ADMINISTRATION,
DEPARTMENT OF TRANSPORTATION

o |

o||QFFICE OF THE SECRETARY, DEPARTMENT OF

TRANSPORTATION (AVIATION PROCEEDINGS)

I 400-1199

COMMERCIAL SPACE TRANSPORTATION, FEDERAL
AVIATION ADMINISTRATION, DEPARTMENT OF
TRANSPORTATION

V|| 1200-129

G||NATIONAL AERONAUTICS AND SPACE

ADMINISTRATION

| VI|[ 1300-1399][AIR TRANSPORTATION SYSTEM STABILIZATION

point
1. Maximum pitch-up atiibuds
2. Sk 15" {aporaxim e}
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Earn WINGS! Credit

MENT®R
LIVE

Course Evaluation

LIVE
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Thanks for Watching!

M NATIONAL ASSOCIATION OF FLIGHT INSTRUCTORS
Notice:

The National Association of Flight Instructors or Aeronautical Proficiency Training do not provide
technical or legal advice. Content is for general information and discussion only, and is not a full
analysis of the matters presented. The information provided may not be applicable in all situations,
and participants should always seek specific advice from the Federal Aviation Administration and/or
appropriate technical and legal experts (including the most current applicable guidelines) before
taking any action with respect to any matters discussed herein.
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