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This instruction implements AFPD 42, Flight Rules and Procedurgdy providing guidance

and procedures for standard Air Force instrument flying. Since aircraft flight instrumentation
and mission objectives are so varied, this instruction is necessarily general regarding equipment
and detailed regarding accomplishmeftmaneuvers. The guidance found in this manual is
both technique and procedurd&ext depicted in bold italics is procedur€ompliance with
procedures is the responsibility of the pilot but their completion may be delegated to other
crewmembers in mticrew aircraft. Individual aircraft flight manuals should provide detailed
instructions required for particular aircraft instrumentation or characteristics. This manual, when
used with related flight directives and publications, provides adequate geittaminstrument

flight under most circumstances, but is not a substitute for sound judgment. Circumstances may
require modification of prescribed procedures. Aircrew members charged with the safe
operation of United States Air Force aircraft must bevdedgeable of the guidance contained in

this manual. This publication applies to the Air National Guard (ANG) and the Air Force
Reserves. This publication is applicable to all USAF aircraft, to include Unmanned Aerial
Vehicles (UAS), unless specificalgxempted in the text of the manual. This manual applies to

all military, civilian and/or contractor personnel operating USAF aircraft.

Note: This manual is designed to complement AF2DR, Volume 3General Flight Rules
While General FlightRules instructs aircrews in WHAT to do, AFMAN -P17 instructs
aircrews in HOW to do it. In case of conflict between this manual and ABD2Y3, AFI 11

202V3, takes precedence.

WAIVERS: In general, waivers are not granted to AFMANZ2ILT as thismanual describes
procedures for complying with rules in AFI-ED2V3. Waivers are more appropriately granted
to the rules in General Flight Rules. Waivers granted to AFRO2NV3 also apply to
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corresponding applicable sections of AFMAN-217. A separat waiver is not required. If a
MAJCOM desires a waiver to a bold italic procedure in AFMAN2LT that is not addressed in
General Flight Rules, comply with the Waiver and Exemption guidance in AE02¥3.

Notee The Aeronautical Information Manual (AIM) published by the Federal Aviation
Administration (FAA) is not regulatory. However, it provides information that reflects examples
of operating techniques and procedures that may be requirements in otheroregulaiM is

not binding on USAF aircrews. Furthermore, it contains some techniques and procedures not
consistent with USAF mission requirements, regulatory guidance, waivers, exemptions, and
accepted techniques and procedures. However, AIM is thetadcgpndard in the civil aviation
community and reflects general techniques and procedures used by other pilots. Much
information contained in this AFMAN is reproduced from AIM and adapted for USAF ltise.
particular subject is not covered in this AFAN or other USAF regulations, follow guidance

in AIM unless mission requirements dictate otherwise.

SUMMARY OF CHANGES

This manual has been substantially revised and must be thoroughly reviewed. Major changes
include paragraph renumbering, rdfgcant reorganization of material and removal of certain
information. Mo s t mat er i al in the previous
supplemental in nature has been moved to AFMAN2171 Vol 3, Supplemental Flight
Informationleaving pmarily instrument procedural guidance in this volume.
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Chapter 1
BASIC INSTRUMENT FLYING

1.1. Instrument Categories. Aircraft performance is achieved by controlling the aircraft
attitude and power. Aircraft attitude is the relationship of its longitudinal and lateral axes to the
Earth's horizon. An aircraft is flown in instrument flight by controlling the attitudepamer as
necessary to produce the desired performance. This is known as the "control and performance
concept” of attitude instrument flying (Figure 1.1) and can be applied to any basic instrument
maneuver. The three general categories of instruments are:

1.1.1. Control instruments: Display immediate attitude and power indications and are
calibrated to permit adjustments in definite amounts. Control is monitored by referencing the
attitude direction indicators (ADIs). Measures of power varyhvdircraft and include
tachometers, engine pressure ratio (EPR), manifold pressure, fuel flow, torque, etc.

1.1.2. Performance instruments: Indicate the results of pilot control input. Performance
instruments include the altimeter, airspeed @cimindicator, vertical velocity indicator,
heading indicator, angle of attack indicator, and turn and slip indicator.

1.1.3. Navigation Instruments indicate the position of the aircraft in relation to a selected
navigation facility or fix. Thisgroup of instruments includes various types of course
indicators, range indicators, glide slope indicators, and bearing pointers.

Figure 1.1. Attitude Instrument Flying.

rrrrrr

1.2. Control and Performance Concept. The pilot establishes an attitude and power setting
that will result in the desired aircraft performance, trims the aircraft for haffhdkght, and
references the performance instruments. If deviations occur, power and attitude corrections are
made andhe process repeats. In general, small smooth corrections coupled with an efficient
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crosscheck will result in the best aircraft performance. (The instrument crosscheck is discussed
later in the chapter.).

1.2.1. Attitude Control. Proper instroent aircraft attitude control is accomplished by
making appropriate control inputs and verifying the result on the ADI. The ADI provides an
immediate, direct and corresponding indication of any change in aircraft pitch or bank.

1.2.1.1. Pitch Control. Changing the vertical position of the miniature aircraft or
fuselage dot in relation to the artificial horizon makes pitch changes. These changes are
measured in degrees or bar widths depending on the type of ADI.

1.2.12.BankCont r ol . Changing the Abank attitude
in relation to the bank scale makes bank changes. The bank scale is normally graduated

at 0°, 10°, 20°, 30°, 60°, and 90° and may be located at the top or bottom of the attitude
reference.

1.2.1.3. Yaw axis control. Yaw control references on an ADI are normally located at the
bottom of the case in the form of a ball in a fluid filled tube and a turn needle or on an
indicator below the ADI on the MFD if equipped with electronic flight instrument
disgay. These indicators are called the turn and slip indicator but are commonly referred
to as the fAneedl e and btargue todaintaih koordinatede o f
flight is important in all aircraft but is critical to instrument flight in lkelpters. Yaw is
usually the most unstable axis in helicopters, particularly in those not equipped with a
Stability Augmentation System (SAS). The instability in the yaw axis is compounded by
power changes that cause a yawing moment which can causedndertigo. Pilot
anticipation and smoothness of rudder or-goijjue inputs during power changes will
keep yaw moments to a minimum.

1.2.2. Power Control. Proper power control allows the pilot to smoothly establish or

maintain desired airspeeds coordination with attitude changes. Power changes are made

by throttle adjustments or collective pitch in helicopters and referencing power indicators.
With experience pilots learn approximately how far to move the throttles or collective to

change he power a given amount. Learning how to set approximate power settings,
crosschecking and then fine tuning prevents fixating on performance instruments and over
controlling power.

1.2.3. Trim. Aircraft trim relieves control pressure and imprewettitude control. The
decrease in attention required to maintain aircraft attitude increases the amount of attention
the pilot can give to clearing and other cockpit duties.

1.2.3.1. To trim properly, first use the controls to set the desinenladt attitude, then use
the trim to relieve the control pressure. Do not use trim to control the aircraft.

1.2.3.2. Any change in attitude, power or airspeed will usually result in the need for a
trim adjustment. Experienced pilots develofeal for minor ouwof-trim conditions and
correct them smoothly. In asymmetric power situations (e.g. engine failure) trim can be
useful for reducing cockpit workload and enhancing pilot efficiency.
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Figure 1.2. Instrument Cross-Check Technique.
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1.2.4.1. Crosschecking is the efficient division of attention between control and
performance instruments, the ability to interpret the information given by those
instruments, and the correction of any discrepancies noted in aircraft flight parameters.
The act ofcrosschecking is often compared to the hub and spokes of a wagon wheel
where the ADI is the hub and the other instruments are the spokes. In general, the
crosscheck will progress from the ADI, out to another instrument, back to the ADI and
then out again.

1.2.4.2. Performance Instrument Lag. Due to mechanical characteristics of some
instruments and the inertial properties of flight, there is an inherent lag between a control
input and the appearance of the effects of that input on the perforinatrcenents. A
common mistake is to watch the performance instruments while making control inputs,
resulting in overshoot of desired flight parameters. Experienced pilots learn to make
small calculated inputs and allow the performance instrumentsdo eatbefore making
another input.

1.2.4.3. Fixating on a single instrument is a common and dangerous error made by
inexperienced pilots. If one flight parameter, (e.g. altitude) is frequently wandering, the
pilot will devote too much time to thedtimeter and lose track of other critical parameters
(e.g. attitude). The pilot must remember that the attitude of the aircraft, not the altimeter,
is what is causing the aircraft to be off altitude. Returning to the basic crosscheck flow
will solve the problem and prevent the aircraft from entering a dangerous attitude.
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Figure 1.3. Typical Instrument Cockpit Layout.
QN

1.3. Display of Flight Instrumentation (Figure 1 3). Display options vary widely from
aircraft to aircraft and incorporate different symbologies and terminology for similar functions.
Electronic displays allow the pilot to optimize cockpit instrumentation for a particular mission by
decluttering, removingor relocating presentations. However, with very few exceptions, Air
Force instrument cockpits must adhere to the following specific rules of instrumentation,
equipage and setup:

1.3.1. Primary Flight Instrumentation. Primary flight instrumdma must always be
present. It must provide fulime attitude, altitude, and airspeed information, an immediately
discernible attitude recognition capability, an unusual attitude recovery capability, and
complete fault indications.

1.3.2. Positon of Flight Instrumentation. Primary Flight Instrumentation information must
be positioned and arranged in a manner that enables the pilot to perform an efficient
crosscheck.

1.3.3. Standardization of Flight Instrumentation. Primary Flight Instrumentation must be
standardized in terminology, symbology, mechanization, and arrangement. Standardization
of instrumentation display elements provides a common training base and allows the
retention of good flying habits during transition to different aircraft.
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Chapter 2
INSTRUMENT FLIGHT MA NEUVERS

2.1. Basic Maneuvers. The procedures described in this section are those most commonly used
during instrument flight (Figur@.1). A high level of proficiency employing these procedures is
necessary to avoid the hazards of instrument flight. Additional procedures may be required for
specific training requirements or helicopter operations. Refer to applicable sections of your
flight manual. (The ability of the helicopter to maneuver in a smaller amount of airspace has led
to some differences between fixathg and helicopter instrument procedure obstacle clearance
criteria. AFMAN 11226 United States Standard for Terminaktrument Procedures (TERPS)
outlines these differences as they apply to the rotamg environment. Except where
specifically addressed in this chapter, helicopters should apply normal procedures to flying
instrument approaches, departures, and enopégations.)

Figure 2.1. Typical Instrument Flight.

CONSTANT
AIRSPEED
DESCENT

2.2. The Instrument Takeoff (ITO).

2.2.1. The ITO is accomplished by referring to both outside visual references and the flight
instruments (composite creskeck). The amount of attention given to each reference will
vary depending on the existing weather conditions. ITO procedures and teshaicu
invaluable aids at night, toward and over water or deserted areas, and during periods of
reduced visibility. The pilot shall immediately transition to instrument references any time

he or she becomes disoriented or when outside visual refereneesnbe unreliable.

2.2.2. Before performing an ITO, accomplish a thorough betakeoff check of all flight
and navigation instruments and publications. Select the appropriate navigational aids to be
used for the departure and set the navigaitistruments and switches as required based on
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the departure assigned by Air Traffic Control (ATC). Thoroughly review, have available and
brief crewmembers on the appropriate emergency return approach procedures.

2.2.3. Perform the ITO the same as you would a normal visual departure except that as
outside visual cues begin to disappear, shift more attention to the instrument cockpit check
and confirm a stable and safe climbout flight path using ADI, altimeter, VVI, aidspe
indicator, etc. Once all visual cues are gone, transition solely to instruments and comply with
the assigned departure procedure. If clouds are layered, use caution not to trust outside
visual cues as a high possibility of spatial disorientation xist

2.2.4. In helicopters, an ITO may be accomplished from a hover or from the ground as
visibility restrictions permit. Normally, a composite takeoff is accomplished using normal
visual meteorological conditions (VMC) procedures and combining reference to the fligh
instruments with outside visual references to provide a smooth transition from VMC to
instrument meteorological conditions (IMC) flight. Helicopter ITOs may have to be
accomplished entirely on instruments due to restrictions to visibility induced by rot
downwash on dust, sand, or snow. Follow flight manual procedures for an ITO where
visibility is restricted due to rotor downwash.

2.3. Individual Maneuvers.

2.3.1. Straight and Level Flight. Straight and level unaccelerated flagisists of
maintaining desired altitude, heading, and airspeed.

2.3.1.1. Maintaining a Desired Altitude.

2.3.1.1.1.Maintaining altitude is accomplished by setting a specific pitch on the
ADI. In general, as airspeed decreases, a highehn attitude will be required to
maintain altitude due to the loss of lift. Conversely, higher airspeeds will require
lower pitch attitudes. Each aircraft has basic pitch and power settings to maintain
altitude and airspeed but these may need to Qestad slightly for various
atmospheric conditions.

2.3.1.1.2.Pitch corrections. While maintaining altitude, continue the instrument
crosscheck. If the altimeter or VVI indicate an altitude deviation, a pitch change will

be necessary. It is portant to use control pressure more than movement, make
smooth and small pitch changes, and allow the performance instruments time to sense
the new attitude before making an additional correction. The most common errors
when correcting altitude deviatsn ar e fAchasingo the VVI ra
pitch on the ADI, and making erratic or large control inputs.  Once back on the
desired altitude, make another small and smooth pitch correction on the ADI to
maintain altitude remembering that it will séghtly different than the pitch setting

held when the altitude deviation originally occurred.

2.3.1.1.2.1.As a rule of thumb, when making pitch corrections, a VVI one to two
times the amount of the altitude deviation will prevent overshoots. (e.g. If you are
100 feet off altitude, set a pitch that will produce a 100 to 200 foot per minute
climb or descent othe VVI.) Refer to AFMAN 13217V3 for a discussion of the
60:1 rule and its use for setting a VVI. Approaching the desired altitude, begin
the pitch change to level off approximately 10% of your vertical rate. (e.g. If
VVI shows 100 feet per minute Mel off 10 feet prior to your altitude. Figure 2.2)



18 AFMAN11-217V1 22 OCTOBER 2010

Figure 2.2. Leading the Level Off.

2.3.1.2. Maintaining a Desired Heading.

2.3.1.2.1.Maintaining a desired heading is accomplished by maintaining a zero bank
attitude in cordinated flight. If a heading deviation occurs, make a smooth bank
change on the ADI to return to the desired heading. As a guide, the bank attitude
change on the ADI should equal the heading deviation in degrees, not to exceed 30°.
For example, if theheading deviation is 10°, then 10° of bank would produce a
suitable rate of correction. (At high true airspeeds a larger bank may be needed to
prevent a prolonged correction.)

2.3.1.2.1.1.If a zero bank attitude is maintained and the headirmmngds, the

ADI may be precessing. Confirm this
precession is noted, it may be necessary to transition to the backup ADI
depending on the severity of the precession.

2.3.1.3. Maintaining Airspeed.

2.3.1.3.1.Establishing or maintaining an airspeed is accomplished by referring to the
airspeed or mach indicator and adjusting the power, drag devices (for large airspeed
changes) or aircraft attitude. Knowledge of the approximate power required to
establish a esired airspeed at a specific attitude will aid in making power
adjustments. After the approximate power setting is established, a crosscheck of the
airspeed indicator will indicate if subsequent power adjustments are required.

2.3.1.3.1.1.An airspeed deviation may be the result of a pitch change, not an
incorrect power setting. (See Figure 2.3) Check all other flight parameters when
an airspeed deviation occurs. Conversely, if in level flight and a power change is
necessary to correctrapeed, the new power setting or the employment of drag
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devices coupled with a change in airspeed may induce a climb or descent. This
relationship between airspeed and aircraft attitude further illustrates the
importance of a good instrument crosscheck.

Figure 2.3. Airspeed Deviation.

2.3.2. Level Turns. Many of the pitch, bank, and power principles discussed in maintaining
straight and level flight apply while performing level turns. Performing a level turn requires
an understandmof several factors: how to enter the turn, how to maintain bank, altitude, and
airspeed during the turn; and how to return to level flight. A standard rate turn is defined as a
rate at which the aircraft will make a 360 degree turn in two minutes (t20d®.

2.3.2.1.Bank Control. As a guide, to prevent heading overshoots or prolonged turns, for
heading changes of 30° or less, the bank angle should approximate the number of degrees
to be turned (Figure 2.4). For heading changes of more3fifause a bank angle of 30°.

High turn airspeeds or flight manual procedures may require other angles of bank.
Helicopters should use no more than standard rate turrs td20| ) when operating
between 80 and 120 knots.

2.3.2.2.To enter a tur, refer to the ADI while applying smooth and coordinated control
pressures to establish the desired angle of bank. It will normally be necessary to increase
pitch slightly to counteract the loss of vertical lift due to the bank. The increased pitch in
prolonged turns will require consistent back pressure on the elevator control. Trimming
off the pressure on the elevator will aid in smooth aircraft control and enhance crosscheck
capability in the turn. Additionally, to maintain airspeed, an increag®wer will be
required to counteract the induced drag produced by the elevator inputs. The bank, pitch









































































































































































































































































































































































































































































































































































































































































































































































































