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MIL-DTL-7700J(USAF)

This specification is approved for use by the Department of the Air Force and is available for use
by all Departments and Agencies of the Department of Defense.

1 SCOPE
1.1 Scope. This detail specification contains the requirements for the preparation of Flight Manual Program
Publications (FMPP) managed under AFI 11-215, USAF Flight Manuals Program (FMP) (see 2.2.2), for the
operation of USAF aircraft. The following are included within the scope of this specification:

a. Air-to-air refueling procedures that are to be incorporated in the flight manuals and checklists.
These requirements will provide flight crews with standard procedures and the data to engage in
air-to-air refueling operations as dictated by mission requirements.

b. Appendices (see A through I) provide information for utilization of markup language tools for the
digital preparation of flight manual technical data to be delivered to the Government.

1.2 Types of manuals. The following flight manuals are covered by this specification:

Flight Manual (see 3.3)
Performance Data Appendix/Manual (see 3.4)
Mission Crew Flight Manual (see 3.5)
Supplemental Flight Manual (see 3.6)
Abbreviated Flight Crew (AFC) Checklist (see 3.7)
Safety and Operational Supplements (see 3.8)
Acceptance and Functional Check Flight Manual (see 3.9)
Acceptance and Functional Check Flight Checklist (see 3.10)
Sample Basic Weight Checklists Manual (see 3.11)
Loading Data Manual (see 3.12)
Sample Basic Weight Checklists and Loading Data Manual (see 3.13)

1.3 Illustrations in this specification. The illustrations appearing in this specification are used only as
examples. If there is any conflict between the text and illustrations of this document, the text applies.

2 APPLICABLE DOCUMENTS
2.1 General. The documents listed in this section are specified in sections 3 and 4 of this specification.
This section does not include documents cited in other sections of this specification or recommended for
additional information or as examples. While every effort has been made to ensure the completeness of this
list, document users are cautioned that they must meet all specified requirements of documents cited in
sections 3 and 4 of this specification, whether or not they are listed.

2.2 Government documents.

2.2.1 Specifications, standards, and handbooks. The following specifications, standards, and handbooks form
a part of this document to the extent specified herein. Unless otherwise specified, the issues of these
documents are those cited in the solicitation or contract.

DEPARTMENT OF DEFENSE STANDARDS
MIL-STD-1797 - Flying Qualities of Piloted Aircraft
MIL-STD-3013 - Glossary of Definitions, Ground Rules, and Mission Profiles to

Define Air Vehicle Performance Capability Flight Performance,
Air Vehicle

MIL-STD-38784 - General Style And Format Requirements For Technical Manuals

(Copies of these documents are available online at http://quicksearch.dla.mil.)

2.2.2 Other government documents, drawings, and publications. The following other Government documents,
drawings, and publications form a part of this document to the extent specified herein. Unless otherwise
specified, the issues of these documents are those cited in the solicitation or contract.
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	Warnings and cautions in checklists.Warnings and Cautions (WCs) used in flight manual checklists shall be held to an absolute minimum. Unless otherwise specified (see 6.2f), only the most critical WCs shall be included verbatim in the checklists. For thos
	Lengthy procedures.Print presentation: Where a phase of operation or a lengthy procedure spans several pages, consideration shall be given to a breakdown into subsections. Titles of continued procedures shall be duplicated on succeeding pages (e.g., INTE
	Codes for types of operation.Where procedures contain a type of operation(s) that differs from the normal, codes identifying the type of operation(s) shall precede the affected numbered item. If only one such operation is being covered, it may be desirabl
	Procedures contained in additional sections.Procedures that are contained in sections, other than the Normal Procedures, Emergency Procedures, Mission Crew Duties and Procedures sections, shall be incorporated into checklists, when applicable. When this i
	High risk conditions.All high risk situations, maneuvers, and procedures shall be emphasized throughout the manual. The appropriate response(s) in high risk conditions shall be stated.
	Critical procedures.Critical emergency and minimum reaction items shall be prepared in extra bold, uppercase letters, 10-point font.
	Abbreviated checklist requirements.Procedures included in the AFC Checklist (see 3.7.1) shall be obtained directly from the Flight Manual. Checklist procedures may include amplifications, but shall be kept to a minimum. The inclusion of warnings and cauti


	Illustrations.Illustrations shall be added to the manual as necessary to improve the comprehension of equipment and procedures. The use of illustrations shall be based on clarity and economy of presentation, performance of function, and factual representa
	Use of color.See electronic and print presentation requirements below. For illustrations depicting danger zones, the color red shall be used to identify hazardous areas; the color yellow shall be used to identify areas of potential hazard, and the color g
	Callouts.Callouts on illustrations shall begin with the number 1 at the top left-hand corner and shall be arranged numerically in clockwise order. If a clockwise arrangement is not practical, the callouts shall be arranged in lines reading from left to ri
	Panels and consoles.Repetitive views of panels and consoles to illustrate differences between groups of aircraft shall be avoi
	Schematic (flow) diagrams.Schematic diagrams shall be used as necessary to show the “flow” of systems such as the hydraulic, f
	General Arrangement Diagram.Each manual shall contain an illustration entitled “General Arrangement Diagram.” This diagram sha
	Exterior of aircraft.Views of the exterior of the aircraft shall not contain squadron or any other identifying insignia.
	Foldouts.Print presentation: Foldout pages shall not be required in the air-to-air refueling section. The restrictions of foldouts with respect to printed output specified in MIL-STD-38784 shall apply.

	Changes.Changes shall be prepared according to the requirements of MIL-STD-38784, except as follows. NOTE: For application to digital FMPP, see 6.22.
	Status Page for change packages.Print presentation: When specified by the acquiring activity (see 6.2g), a Status Page shall be provided as part of the change package for the following manual types: Flight Manuals, Performance Data Manuals, Mission Crew 

	Additional general requirements.
	Warnings, cautions, and notes.Warnings, Cautions, and Notes (WCNs), shall be in accordance with MIL-STD-38784, except that WCNs normally shall follow the paragraph/procedure (i.e., step), and the definitions of WCNs shall be as listed in 3.3.3.1.6. If app
	Consistency of content.All content in the Flight Manual and associated checklist(s) shall be consistent within all parts of the manual/checklist and with any other associated manuals. For example, the takeoff technique specified in section II of the Fligh
	Nomenclature.Terms used to identify items of equipment shall be consistent throughout the manual. The terms may be shortened, provided the identity of the equipment is not confused.
	Nomenclature for equipment, controls, and indicators.All equipment, controls, and indicators shall be identified by titles that are descriptive of their configuration and function, and shall be compatible with their placarded or decaled nomenclature, if p
	Nomenclature for control positions.Reference to a labeled control position shall be shown in uppercase letters; quotation mark
	Standard terminology.Terminology shall be consistent with the intended operator’s standard usage. Where applicable, the follow

	Part nouns.Part nouns shall be specified by the acquiring activity, they shall be standardized, but are not required to exactly duplicate those on the engineering drawings (see 6.2i).

	References.
	Unit of measurement references.In lieu of requiring the text to refer to speed and distance readings as calibrated by the equipment, the speed and distance readings shall designate if the reading is indicated, calibrated, true, etc. Further, the readings 
	References within the manual.References to figures shall not be contained in procedures.
	References to other publications.As a general rule, reference may be made only to other flight manual publications.

	Abbreviations and symbols.Symbols used in this specification are contained in JSSG-2010.
	Quoting of numerical values.To the extent possible, a single appropriate location shall be used for quoting any numerical value or values so that if the value is changed, only one place in the manual will require changing. For example, system capacities s
	Operating limitations and restrictions.All operating limitations and restrictions shall be thoroughly covered (see 3.3.3.6). An explanation for the limitation or restriction shall be included when further clarification is needed. Limitations of a numerica
	Instrument accuracy.Acceptable tolerances and fluctuations of instruments shall be stated if they are significant to the operation of the aircraft. Limitations which cannot be detected by the crew member shall not be imposed.
	Multipurpose controls.Controls that are used to operate more than one system, such as a fuel and oil shutoff switch or a bomb-rocket-drop tank release button, shall be mentioned in connection with each system concerned. Detailed coverage regarding the con
	Equipment location.Familiar objects shall be utilized in locating equipment. Stations or bulkhead numbers are acceptable only when they are identifiable to the flight crew. If two or more compartments exist, each shall be identified.
	Aircraft designation.Reference to the aircraft by model or series designation shall be avoided throughout the manual; for exam
	Airspeeds.All airspeeds for takeoff, climbout (obstacle clearance), approach, landing, stall speed, and associated charts shall be presented in the airspeed format needed by the primary crew member using the information. The flight crew shall not be requi
	Identification of various groups of aircraft.Effectivities or distinctions between groups of aircraft shall be made only when such information is of definite value to the flight crew in the operation of the aircraft. The two methods normally used to quote
	Aircraft affected by modification.Coverage for aircraft affected, either in production or by modification, shall be identified. Areas identified should be arranged so that, when all aircraft are modified, nonapplicable material can be removed without an e
	Security classification.The Flight Manual and associated checklists shall be unclassified. If classified data is required, the data shall be placed in a separate Supplemental Manual (see 3.6). Classified data shall be marked in accordance with the require


	Flight Manual.See appendix A for resources available for digital preparation of the Flight Manual (FM). The FM shall be prepared according to the requirements specified in 3.1, 3.2, and the following:
	FM Hyperlinked Tabs/Buttons.Each page within the FM, starting with the title page, shall contain a row of interactive tabs/buttons that are hyperlinked to: the FM Table of Contents (TOC), each section within the FM, and to the previous view. The set of ta
	Flight Manual procedural requirements.
	Crew member designators.If necessary, to designate action by specific crew members, the designators shall be accomplished by means of capital letters, such as (not all listed):
	Use of crew member designators.The crew member designator may follow (preferred method) the action item or the crew member designator may be placed in front of the procedure. In either case, the location of the crew member designator shall be consistent t

	Flight Manual (-1) arrangement.See appendix A for resources available for digital preparation of the FM. The arrangement of the Flight Manual shall be as follows:
	Front matter.The front matter shall be prepared in accordance with MIL-STD-38784, except as specified below.
	Title page.Title pages for Flight Manuals shall be in accordance with the requirements of MIL-STD-38784, with the exception th
	Supersedure notice.The supersedure notice for a change or revision shall be placed on the title page in accordance with MIL-STD-38784. It shall include a reference to the Enhanced Technical Information Management System (ETIMS) for the current status of f
	Supplemental Manual reference.When a separate Supplemental Manual (Performance Data, classified, etc.) has been developed (see 3.6), a reference shall be included on the title page stating that the Flight Manual is incomplete without the Supplemental Manu
	Emergency procedure notice.One or both of the following statements shall appear on the title page of classified Flight Manuals, including changes, revisions, and applicable supplements. The acquiring activity will select the appropriate statement(s) (see 

	LEP/LOC.
	VSP.All Flight Manuals and associated checklists containing unverified procedures shall have a VSP prepared in accordance with MIL-STD-38784.
	TOC.The following applies:
	Main TOC.Each type of flight manual shall have a main TOC. The main TOC shall consist of the section headings and section numbers. A TOC shall be included at the beginning of the Performance Data Appendix/Manual.
	Classified Supplement TOCs.If a classified supplement is involved, the following shall apply to the basic Flight Manual: the complete TOC shall be included; if any (unclassified) portion of an affected section appears in the basic manual, the TOC entry sh
	Section/Part TOCs.A TOC shall be included at the beginning of each FM section and at the beginning of each part of the Performance Data Appendix/Manual. The section/part TOCs shall list, as a minimum, the primary paragraphs contained in the section/part a

	LOI.A LOI shall be prepared in accordance with MIL-STD-38784.
	Introduction.The Introduction shall contain the scope of the manual and include the definitions of WCNs. It shall also include
	Aircraft Coding and Station/Personnel Coding.When specified by the acquiring activity (see 6.2r), one or more paragraphs covering aircraft coding, station/personnel coding, and/or other types of applicable coding shall be included prior to the List of Tim
	List of TCTOs.A list of TCTOs (see 6.21) shall be included as a part of the Introduction. The list shall be prepared in accordance with MIL-STD-38784, but shall be limited to those aircraft changes that have applicability to the flight crew. The status of


	Section I - Description and Operation.The Description and Operation section of the manual shall describe the aircraft, its controls, and installed equipment. It may be preferable to combine some subjects or to arrange them so that systems of a particular 
	Aircraft general.This paragraph shall provide the aircrew with general aircraft information including general weight class, design, primary and alternate missions, and general operational characteristics. For aircraft with multiple crew members, this port
	Aircraft dimensions.The overall dimensions of the aircraft shall be discussed and illustrated. The reader shall be referred to Section II for turning radius and ground clearances.
	Aircraft gross weight.The approximate gross weight of the aircraft in various configurations shall be listed. It shall be clearly stated that these weights shall not be used for operation or computing aircraft performance. Reference shall be made to the -
	Interior arrangement.A general description of the interior arrangement of the aircraft, including typical diagrams of the general arrangement, crew movement, and compartments shall be provided (see 3.2.5.5).
	Main Differences Table.The Main Differences Table shall indicate the main differences in design and operation between each aircraft series covered in the manual and other closely related series of the same model. Special emphasis shall be placed on new fe

	Engine.A general description of the engine and all its related controls, including special features of the engine, shall be provided. For the purpose of the manual, the description of engine feeder systems, such as fuel and oil supply systems, shall end w
	Engine thrust.A general description of the development of thrust or horsepower shall be provided. Where applicable, the description shall include the range of climatic conditions where maximum power can be obtained. Reference shall be made to the Performa
	Engine oil system.Data on all controls affecting the oil system shall be included. Engine oil pressure and temperature gauges shall be covered under engine instruments (see 3.3.3.2.2.6). A schematic of the engine oil system shall be provided.
	Engine fuel control system.This system applies to all engines equipped with a fuel controlling device (a jet engine uses a fuel control; a reciprocating engine uses a carburetor or fuel injection device). When applicable, special emphasis shall be placed 
	Starting and priming system.These systems and associated controls shall be described. The point at which priming fuel is injected shall be stated.
	Associated engine systems.Descriptions shall be provided for the following associated engine systems as applicable:
	Engine instruments.All instruments that indicate engine condition or operation shall be described (see 3.2.3d and 3.3.3.2.2).
	Engine operation.Each phase of engine operation from engine start to engine shutdown shall be described.

	Engine overheat and fire detection system.These systems shall be described.
	Engine fire extinguisher system.This system shall be described. Descriptions of equipment with dangerous agents shall include a warning spelling out the dangers, and precautions to follow when using the equipment.
	Auxiliary Power Unit(s) (APU).The APU system, compressor assembly, power turbine assembly, accessory assembly, oil system, fuel system, starting system, special control, fire detection and warning system, and fire extinguisher system shall be described.
	Air turbine motor/ram air turbine.The air turbine motor/ram air turbine operation and cooling shall be described. Descriptions of all components shall be included.
	Oil supply system.Components of this system, such as tanks, pump, and cooler shall be described. Unless otherwise specified, a schematic diagram of the oil supply system shall be included. A reference shall be made to the servicing diagram (see 3.3.3.2.43
	Fuel supply system.The fuel supply system shall be fully described. Descriptions shall be provided for the following as applicable:
	Fuel quantity data table.Fuel quantity data shall be given in tabular form in accordance with the requirements of MIL-STD-38784 for either print or electronic presentation, as applicable. The names of the tanks appearing in the first column shall be ident

	Electrical power supply system.Alternating current (AC), direct current (DC), and emergency or hot bus supply on complex aircraft, including components such as generators, alternators, and batteries shall be described. The relationship of the APU and exte
	Electrical system schematic diagram.A schematic diagram shall be provided showing items such as sources of power, controls, bus arrangement, and circuits connected to each bus. Unless otherwise specified, separate schematics shall be provided for AC and D
	Circuit breakers and fuses.The location and function of all circuit breakers and fuses under the control of the crew member shall be described. Primary emphasis shall be placed on describing the function and general location in conjunction with the system
	Circuit breaker and junction box diagram.The location of each circuit breaker accessible to and used by the flight crew shall be shown. Each circuit breaker in the panels shall be identified. The location of each junction box containing circuit breakers o

	Hydraulic power supply system.The primary and emergency systems and their related controls shall be described. Data on hydraulic pumps, suction boost pumps, reservoirs, and power transfer units shall be included. A schematic of each hydraulic power supply
	Pneumatic power supply system.This system shall be described in the same manner specified for the hydraulic power supply system.
	Bleed air supply system.The engine and APU bleed air supply systems shall be described. A schematic diagram of the system and a list of systems supplied with the bleed air shall be included. The bleed air duct overheat detection system shall also be descr
	Landing gear system.This system, including information covering gear extension and retraction, position of gear doors when gear is extended, extension and retraction times, shall be described. A schematic of the landing gear system shall be provided. Comp
	Ground steering system.Items such as nose gear steering system, main gear steering, emergency steering, and crosswind positioning shall be described.
	Brake system.The brake system, including the anti-skid system, shall be described.
	Drag chutes and arresting equipment.Applicable types of aerodynamic drag devices and arresting hooks shall be described.
	Wing flaps, slat system, and boundary layer control.All flaps, slats, boundary layer control, or other lift devices shall be described. Extension and retraction times shall be included.
	Wing sweep system.This system shall be described. Precautions to be observed during operation and flight shall be included. The sweep settings which lead to optimum flight for various conditions such as takeoff, landing, and supersonic flight shall be lis
	Wing fold system.This system shall be described and applies to both fixed and rotary wings. Precautions to be observed to ensure that wings are locked in the spread condition shall be included.
	Speed brake system and spoiler system.All systems used for aerodynamic braking shall be described.
	Stall limiter system.This system and associated equipment such as computers, Angle-Of-Attack (AOA) indicators, and warning devices shall be described.
	Flight control systems.Primary and secondary flight controls, trim devices, locking devices, and control column shall be described. A schematic of the flight control systems shall be included.
	Automatic flight control system.Automatic flight control and augmentation systems, including operational checkout procedures and normal operating procedures, shall be described.
	Pitot static system.This system, including pitot-static heat, shall be described and all components receiving inputs from it shall be listed.
	Flight instruments.The aircraft flight instruments/instrument displays and their associated systems shall be described. Detailed description and operation of individual instruments is not required if the same information is provided in other documents (se
	Integrated flight displays.Integrated flight displays, including heads-up displays and glass cockpit displays, shall be illustrated and described in sufficient detail. Dynamics, scale, and sign convention of analog displays shall be described. Unique colo
	Flight instrument terminology.The terminology used for flight instruments shall be consistent and shall be based on established Air Force standards (see 6.8.2).
	Auxiliary flight reference system.This system shall be described.

	Doors, hatches, and ladders.Operation of doors, hatches, and ladders shall be described. Instruction for entry into the aircraft, if the entry is not obvious, shall be included. A diagram(s) of all doors, hatches, and ladders shall be shown to clearly ind
	Canopies.All controls, both external and internal, shall be described. Canopy defrost, including the settings required for high altitude and the prevention of frost or fog accumulation during rapid descent, shall be described. A diagram(s) of all canopies
	Seats, ejection seats, and modules.Crew member seats shall be described. Ejection seat (module) and controls emphasizing how they are affected by other systems shall be described in sufficient detail. Applicable hardware, including survival equipment, aut
	Air conditioning system.Air source, air conditioning units or heaters, distribution, temperature regulation, air flow regulation, controls, indicators, and system operation shall be described. The air conditioning system may be covered as one system, or a
	Compartment heat systems.Separate heating system(s) for compartments shall be described.
	Pressurization system.The source and effects of pressurized air for both normal and emergency operation shall be described. A pressurization chart depicting the cabin altitudes that can be maintained at any given aircraft altitude and the maximum cabin-to
	Windshield rain removal system.Rain removal systems such as bleed air, windshield wipers, repellent systems, controls, and system operation shall be described.
	Anti-icing and de-icing systems.Information for de-icing of the wings, tail, propellers, rotor blades, pitot heads, temperature probes, AOA vanes, and engine intakes shall be included. Windshield ice, anti-ice, ice detection, fog protection, and system op
	Avionics equipment cooling system.The system(s) or method(s) provided for cooling avionics or electronic equipment shall be described.

	Communications and avionics systems.A detailed description, including operation, of all communications and avionics equipment installed on the aircraft shall be provided. The characteristics, interrelationship of equipment, power source, and power require
	Communications and avionics equipment table.A table of communications and avionics equipment shall be included and formatted in accordance with the tabular requirements of MIL-STD-38784 for either print or electronic presentation, as applicable. The infor

	Lighting system.Exterior and interior lighting systems shall be described. When specified by the acquiring activity, a diagram showing areas illuminated by exterior lighting shall be provided (see 6.2w).
	Oxygen systems.Crew and passenger oxygen systems shall be described with the crew system identified prior to the passenger system. An oxygen duration chart shall be prepared for each independent oxygen system in the aircraft. The chart shall show hours of
	Air data computer.The functions of the air data computer and its controls and indicators shall be described. Systems receiving inputs from the air data computer shall be listed.
	Armament/weapons system.Reference shall be made to the Nonnuclear and Nuclear Munitions Delivery manuals for comprehensive coverage of the armament/weapons system.
	Stores coverage.Stores coverage shall make reference to Section V of the manual or the Load Configuration Manual for limits and configurations.
	Personnel accommodations.All personnel accommodations such as seats, bunks, comfort facilities, galley equipment, coat racks, and equipment provided for the safety and comfort of personnel shall be described.
	Emergency equipment.All emergency equipment shall be described except equipment which forms a part of a complete system: i.e., emergency landing gear control shall be treated under landing gear system. Emergency equipment to be covered shall include items
	Cargo accommodations and aerial delivery.Accesses and space provided for cargo loading, tie down provisions, and aerial delivery equipment shall be described. Precautions to be observed, and references to publications providing information for safe transp
	Navigation system.The navigation system, its controls and indicators, interrelationship of equipment functions, and power sources and requirements shall be described.
	Navigational aids.Navigational aids not covered under navigation-weapon systems such as terrain following radar, Tactical Air Navigation (TACAN), instrument landing system, and IFF/Selective Identification Feature (IFF/SIF) shall be described. Unless othe

	Monitoring systems.Monitoring systems not covered under other systems shall be described. Examples include vibration control, health monitoring, and central maintenance systems.
	Mission equipment.Special equipment installed on the aircraft to support an assigned mission shall be described. This can include medical evacuation equipment such as patient litters and stanchion kits. If a Mission Crew Manual (see 3.5) is developed, mis
	Miscellaneous equipment.A description and location of all equipment not covered elsewhere in the manual shall be included. Miscellaneous equipment shall include items such as protective covers, curtains, signal-light stowage, loose equipment storage, war 
	Servicing Diagram.The Servicing Diagram (see figure 4) shall provide primary and alternate servicing information and cover items such as tanks, holders, containers, and the service points of all items that could be serviced, utilized, or controlled by the

	Section II - Normal Procedures.The Normal Procedures section shall cover the normal duties/procedures of the flight crew. Duties of the mission crew are located in Section IV or the applicable Mission Crew Manual (see 3.5).
	Flight crew normal duties/procedures.This section shall be concerned primarily with the duties of the crew members who directly contribute to the aircraft operation. It shall contain all normal procedures that are required once the crew member arrives at 
	Flight crew duties.The primary duties of each crew member shall be outlined under a single primary paragraph, that shall be subdivided into an introductory paragraph and subordinate paragraphs. The introductory paragraph shall contain a comprehensive desc
	Introductory material.Introductory material shall be included to apprise the crew of the special problems involved in operating the aircraft and in crew coordination. Matters such as general mission planning and crew and passenger briefing shall be covere
	Danger areas.For jet and turboprop aircraft, an illustration showing danger areas both forward and aft of engines shall be included (see 3.3.3.3.1.12). The exhaust temperatures and velocities at various distances aft of the engines shall be included. The 
	Checklist program.A description of the Flight Manual checklist program shall be provided.
	Sequence of phases, actions, inspections, and checks.Phases, actions, inspections, and checks shall be arranged chronologically and designed to avoid requiring crew members to retrace any steps. All checks shall be made from left to right or top to bottom
	Special inspections.Procedures for aircraft flown under special conditions, such as scramble or missions requiring intermediate stops, shall be included. Under these conditions only certain items of the preflight, engine run-up, and other applicable proce
	Passenger briefing.For aircraft capable of carrying passengers, a line item titled “Passengers Briefed” is required under both
	Flight planning.A requirement, that items such as fuel, airspeed, and power settings be determined as necessary to complete the proposed mission, using the data contained in the Performance Data (see 3.4.10.9), shall be included.
	Takeoff and Landing Data (TOLD).TOLD shall be provided to the flight crew for operation of the aircraft. Reference shall be made to the location of the instructions for preparation and utilization of TOLD (see 3.4.10.9.3.1).
	Weight and balance.A statement instructing the pilot to obtain weight and balance data for takeoff and landing shall be included. Reference shall be made to the applicable weight and balance forms within TO 1-1B-50.
	Preflight check.The preflight check shall include all required checks after arrival at the aircraft and prior to starting engines. On larger aircraft, the interior inspection may precede the exterior inspection so that controls may be positioned to facili
	Before inspection.A requirement directing that appropriate maintenance forms be reviewed for status of the aircraft and that the required maintenance inspections have been completed and signed off shall be included.
	Exterior inspection.All exterior points to be checked shall be included, emphasizing the major components which have an effect on safety of flight. The inspection shall proceed around the aircraft, presenting the inspection items in a logical sequence. Fo
	Interior inspection.The complete interior inspection shall be described and shall include the following, as applicable:
	Before starting engines.Precautions to be observed and checks to be accomplished “Before Starting Engines” shall be included. 
	Starting engines.Complete procedures for starting engines, including the starting order for multi-engined aircraft, shall be provided. For jet and turboprop aircraft, procedures to avoid hot starts and precautions to be observed when a hot start is experi
	Engine ground operation.Engine speed for warm-up and ground operation shall be specified in Revolutions Per Minute (RPM). Any special precautions or requirements (i.e., operation in supercooled fog etc.) shall be included. Reference shall be made to dange
	Before taxiing.All checks to be accomplished before taxiing, such as check of flight controls for free and correct movement, checkout of the automatic flight control system, hatches and doors, IFF/SIF, standby control locks, hydraulic pressure, chocks, ob
	Taxiing.All information which is useful to the pilot while taxiing, such as the melting and freezing of ice on painted stripes, precautions to help avoid ground accidents during the day and night, engine operation, engine power settings, checking of fligh
	Turning Radius and Ground Clearance Diagram.A diagram illustrating minimum turning radius and ground clearances for items such as wings, gear, propellers, and rotors shall be included. A caution denoting the outward sweep of swept-wing aircraft during tur
	Engine run-up.Complete instructions for checking items such as engine and propeller operation including power and ignition shall be included. Means of assuring that the propeller is not in reverse pitch shall be covered. The proper use of brakes during ru
	Before takeoff.All checks that must be accomplished prior to takeoff, such as trim tabs, altitude indicator setting, wing sweep position, and flap/slat position, hydraulic pressure, shall be listed. If applicable to the aircraft and not accomplished prior
	Line up.Items required to be accomplished between “Before Takeoff” and “Takeoff” phases shall be included. The procedures shal
	Takeoff.Takeoff shall be the period when the aircraft is lined up on the runway and power is applied for the takeoff run until the aircraft is airborne and cleaned up for the after takeoff climb. The transition to forward flight for helicopters shall be c
	Takeoff, landing, instrument approach, and missed approach diagrams.Diagrams covering each phase of takeoff, landing, instrument approach, and missed approach shall be included. The landing and the missed approach diagrams may be presented separately or a
	Special type takeoffs.Other types of takeoff such as instrument, catapult launched, assisted, short field, and rotor bleed (he
	After takeoff climb.All actions to be accomplished immediately after takeoff such as braking wheels, retracting landing gear, or retracting flaps shall be included. Applicable provisions for an oxygen system check shall be made. If flap retraction procedu
	Climb.Normal climb procedures that are required to produce the results stated in the Performance Data climb charts (see 3.4.10.4) shall be included. Proper positioning of engine cooling flaps and the relation of airspeed to cooling shall be emphasized.
	Cruise.Actions that must be taken when the transition from climb to cruise is made shall be covered. Any particular actions that must be considered during cruise flight shall be covered. Actual procedures shall not be included in this paragraph beyond tho
	Flight characteristics.Reference shall be made to Section VI for information regarding flight characteristics.
	Descent.The procedural steps for the descent phase of operation shall be included. The checklist shall include all checks which must be made immediately before and during descent to land. Normal descent procedures required to produce the results stated in
	Holding.Airspeeds and other pertinent information for various holding configurations shall be included.
	Instrument approaches.Procedures for all instrument approaches shall be included. Applicable precautions and restrictions shall be covered. Diagrams to illustrate approach patterns with consideration of aircraft configuration and capability (see 3.3.3.3.1
	Automatic approach.Preparations, procedures, and precautions to be followed during the automatic approach shall be covered. Unsatisfactory approach indications, and procedures for discontinuing such an approach shall be described.
	Circling approaches.Aircraft configuration, airspeed, maximum bank angles, and AOA shall be described. If the airspeed used du
	Before landing.All applicable procedures and steps that must be accomplished prior to landing shall be covered (see 3.4.10.8). A fuel check shall be provided. Reference shall be made to the weight and CG limitations covered in Section V.
	Landing.The problems that may be encountered during the landing phase shall be discussed. Normal landing procedures that are required to produce the results stated in the landing charts of the Performance Data shall be covered (see 3.4.10.8). Procedures s
	Go around/missed approach.All instructions such as trim changes and flap settings for executing a go around/missed approach shall be included. Proper throttle use shall be emphasized. A diagram as described in 3.3.3.3.1.20 shall be provided.
	Touch and go landings.Touch and go landing procedures, including any differences caused by use of the crosswind landing gear, 
	After landing.All checks and operations to be accomplished after turnoff from runway and before the parking area is reached shall be included.
	Hot refueling.If applicable, coverage shall include all procedures required (and necessary precautions to be taken) before entering the refueling area, during refueling, and when departing the area.
	Engine shutdown.The proper procedures for engine shutdown, including all precautions to be observed shall be provided.
	Postflight.Procedures necessary to accomplish the postflight check shall be included.
	Before leaving aircraft.Actions necessary to position all controls and control locks and to secure the aircraft shall be covered. Procedures, as applicable, shall be provided to ensure that classified codes have been removed from any system installed (i.e
	Alert procedures.Since a crew on alert status will use the alert procedures checklist as their master checklist, the alert procedures checklist shall include all the procedures required to operate the aircraft under the alert concept. Once the crew member
	Explanatory material.A complete explanation of the alert concept, the interrelationship of crew members including the ground crew, and the proper use of the checklist shall be included as an introduction to the alert procedures. Each phase of operation sh
	Arrangement of the alert procedures.The alert procedures shall be divided into two parts. One part shall be a chronological sequence of events when the aircraft is put on alert, is cocked, scramble is performed, and normal flight is continued. The other p


	Section III - Emergency Procedures.Section III of the Flight Manual shall describe the procedures to be followed to meet any emergency that could reasonably be expected to occur. The requirements specified in the following paragraphs are not all-inclusive
	Arrangement.The emergency procedures in Section III shall be presented either by phase of operation (see 3.3.3.4.1.1) or by system (see 3.3.3.4.1.2) as specified by the acquiring agency (see 6.2z).
	Phase of operation arrangement.If an emergency can occur in more than one phase of operation, it shall be presented in the phase where it is most likely to occur first. When phase of operation arrangement has been specified, the sequence shall be as prese
	System arrangement.Under the system arrangement, the General Emergency Procedures portion shall contain such “flight oriented”

	Narrative versus numerical presentation.Normally, if the crew member must analyze the emergency to determine subsequent actions, available information needed to help determine the correct action shall be presented in narrative form. All definite procedure
	Critical emergency procedures.The critical emergency steps (boldface type) in a critical emergency procedure shall be the steps that must be performed immediately without reference to a written checklist. Any other steps, when there is time to consult a c
	Criteria for determining critical emergency procedures.Critical emergency procedures, if required, shall be selected from the basic emergency procedures by the contractor. These procedures shall be approved by the acquiring activity. The criteria for dete
	Criteria for critical emergency steps.If an emergency procedure is determined to be critical, it shall be written as follows:

	Phase and system arrangement sequences.The sequences for the phase of operation and system arrangements are defined as follows:
	Introduction.The introduction shall include information on the layout and use of the section and a statement outlining the thr
	Fixed winged aircraft.
	Rotary winged aircraft.
	General Emergency Procedures.The General Emergency Procedures shall include all reasonably expected emergencies that could occur in two or more phases of operation or affect two or more systems or subsystems. This grouping is intended to separate the proc
	Minimum control speeds (air and ground).Minimum control speeds (air and ground) shall be presented either by a single paragraph or by separate paragraphs under the general emergency procedures or in the appropriate phase of operation. The minimum control 
	Engine failure under various conditions.Actions to be taken in the event of engine failure under various conditions shall be included. Complete procedures to be followed in shutting down the malfunctioning engine and establishing continued flight shall be
	Abort and barrier engagement.As applicable, a combined procedure for both abort and barrier engagement (applicable to takeoff or landing) shall be provided. Where applicable, it shall include use of the tail hook. The considerations for making the decisio
	Canopy or hatch retention or jettisoning.Where applicable, an explanation of the advantages of retaining the canopy or hatch for crash landing, aborted takeoffs, and barrier engagements shall be included. Instructions to disconnect all leads and restraint
	Landing gear retraction while on the ground.The possibility of retracting the landing gear while the aircraft is on the ground as a last resort to stop the aircraft shall be discussed. Procedures shall be included as necessary.
	Jettisoning external stores.The advantages and disadvantages of jettisoning external stores on the ground and in flight, the types of stores that may be jettisoned and the possibility of jettisoned stores colliding with the aircraft or other aircraft in c
	Emergency ground egress.Procedures for evacuating the aircraft shall be included. Appropriate warnings such as the inadvertent deployment of a survival kit shall be included. Items such as primary and alternate escape routes and location of doors and esca
	Ground Operation Emergency Procedures.Ground operation emergencies shall be all emergencies that occur when the aircraft is on the ground except during takeoff and landing. The various types of emergencies which may occur on the ground and the procedures 
	Engine fire or overheat during start or shutdown.Complete instructions regarding the recommended procedures for addressing an engine fire or overheat condition shall be included. One or more procedures may be necessary depending on the aircraft. Insofar a
	Emergency brake system operation during taxi.An explanation of brake failures that are most likely to occur, that would warrant use of emergency or alternate brake operation shall be included. Caution against using the emergency brake system if applicable
	Loss of nose landing gear steering.An explanation of the steering failures most likely to occur, especially hardcover signals which would warrant use of emergency or alternate steering, shall be included. Pertinent operating information shall be included.
	Takeoff Emergency Procedures.Takeoff emergencies shall be all the emergencies that could occur after the pilot performs the first takeoff action listed in the takeoff procedures in Section II of the manual and ends when the climb configuration or the emer
	Engine failure during takeoff.The possibilities of both forced landing and continued flight shall be included. Information concerning jettisoning external stores, landing gear retraction, pilot techniques, and best airspeed for power available (partial lo
	Takeoff with one or more engines inoperative.For multi-engine aircraft, in which takeoff with less than all engines operating is feasible, instructions for such takeoff shall be included. Warnings and precautions shall be discussed. Procedures required to
	Tire failure during takeoff roll.An explanation of the procedures required to be observed in the event of tire failure during takeoff roll shall be included.
	Fire or overheat light during takeoff.Complete precautions and instructions for fire or overheat light during takeoff shall be included.
	In-flight Emergency Procedures.In-flight emergencies shall include all emergencies that could occur from the time the climb configuration is established until the final landing configuration is established. If an emergency (including the loss of controlle
	Out of control procedures.Out of control flight and how it is different from a spin shall be defined. The specific procedures that are needed to return to controlled flight and the sequence in which the procedures are to be accomplished shall be stated. I
	Spin recovery.Spin recovery procedures shall be included. The accompanying text shall refer to Section VI of the manual for an explanation of the spin characteristics of the aircraft.
	Engine restart.Complete instructions on the proper means of restarting an engine in flight and resuming normal flight shall be included. Specific details such as airspeed, altitudes, and RPM shall be included. If considered advantageous, engine restart in
	Propeller malfunction.Complete procedures to be performed in the event of runaway propeller and any other type of propeller failure shall be given. Instructions regarding action to be taken if propeller does not feather properly shall be included.
	Ejection or bailout.The technique, precaution, and warning signals for leaving the aircraft in flight shall be described. These instructions shall contain information pertaining to all ejection/bailout options under varying conditions such as (but not lim
	Operation of seat-type survival kit.For aircraft that utilize some form of a seat type survival kit, a statement which explains whether activation of the survival kit does (or does not) cut off emergency oxygen supply shall be included. If it does, it sha
	Fire, smoke, and fumes.Complete emergency procedures regarding fire, smoke, and fumes aboard the aircraft shall be provided. Information concerning fire warning indicators, fire suppressant discharge, alternate procedures, fire out confirmation, and the p
	Engine fire during flight.Complete instructions regarding the recommended method of detecting and extinguishing an engine fire during flight shall be included. Procedures for afterburner overheat shall be included for jet aircraft so equipped.
	Fuselage and wing fire.Complete instructions regarding the recommended method of combating a fire within the aircraft fuselage and wings shall be provided.
	Electrical fire and overheat.Complete instructions regarding the recommended method for extinguishing electrical fires shall be provided. If some fire extinguishers provided are not to be used for electrical fires, that fact shall be stated. Procedures to
	System failures.Procedures to address the in-flight failure of systems which would result in an emergency situation shall be provided. Instructions, as applicable, to permit the system to be operated in a degraded condition shall be provided. Information,
	Shock effects to engine or aircraft.If supersonic speeds are possible and give rise to emergencies, procedures to cope with the emergencies such as duct instability and variable inlet ramps shall be covered.
	Flight without canopy.The hazards of flight without a canopy or without a hatch, including wind blast effects, shall be discussed.
	Crew environment emergencies.Procedures for emergencies such as failure of anti-g suit to deflate, loss of pressurization, excessive temperature (air conditioning), and hypoxia shall be included.
	Emergency descent.If the difference between a rapid descent and an emergency descent is sufficient to affect the safety of the personnel aboard the aircraft, techniques and procedures for an emergency descent shall be included.
	Structural failure.A structural failure procedure shall be included. This procedure should include necessary pilot and crew procedures in the event of suspected or actual structural failure.
	Landing Emergency Procedures.Landing emergencies shall include all emergencies that could occur from the time the final landing configuration is established until the aircraft is stopped or departs from the runway. Statements that the canopies should be r
	Forced landing or landing with one or more engines inoperative.The changes in configuration and procedures, and the recommended precautions required for a forced or engine(s)-out landing shall be included. In the event of complete loss of power, it shall 
	Simulated forced landing or flame-out landing.Procedures for performing a simulated forced landing or flame-out landing shall be included. The danger of falling behind the required airspeed and the best procedures for recovery shall be discussed. Other ar
	Landing gear malfunction.Procedures for emergency extension of the landing gear shall be included. Procedures for combinations such as main gear down, nose gear up, one main gear up, nose wheel cocked, and all gear up shall be included. Procedures for a w
	Ditching (applicable aircraft).Complete instructions regarding the method and the best configuration for ditching the aircraft shall be included. Capabilities of the aircraft after ditching and the advantage of ditching versus bailout or vice versa shall 
	Landing without brakes.Procedures for accomplishing a landing when brakes are inoperative and system failures that could lead to this emergency shall be discussed. If failure of these systems affects any other areas, the area affected shall be mentioned. 
	Other landing emergencies.As applicable, emergencies such as flap failure, speed brake failure, asymmetric loads, leading edge slat failure, tire failure upon landing, and scraping of tail shall be covered.
	System Emergency Procedures.Applicable when the system arrangement has been specified (see 3.3.3.4.1.2): The emergency procedures shall be grouped for each major system of the aircraft. The use of major system groupings, e.g., flight controls rather than 
	Miscellaneous emergencies.Critical emergency items shall not appear in the miscellaneous group.
	Emergency entrance.If required by the acquiring activity, instructions regarding means of effecting emergency entrance into the aircraft shall be included (see 6.2ab).
	Hung ordnance.Procedures to be taken when ordnance has failed to leave aircraft after triggering shall be included.

	Illustrations (Section III).
	Miscellaneous emergency equipment.A phantom illustration shall show aircraft emergency equipment such as stowed parachutes, fire axes, flares, pyrotechnic pistols, life rafts, hand-held fire extinguishers, and first-aid kits. This illustration shall not i
	Emergency egress.If the aircraft is a manned aircraft and is large enough to permit circulation of personnel, the emergency stations and the routes of egress to be followed for ground emergencies, in flight, and after crash-landing on land or water, shall
	Takeoff, landing and missed approach - one or more engines inoperative diagram.A diagram emphasizing the difference between normal procedures and procedures with one or more engines inoperative shall be included. Items such as minimum airspeeds and effect
	Smoke identification diagram.A diagram indicating the means of identifying the source of reciprocating engine fires, by the type of smoke and flames emitted from the engine compartment, shall be included.
	Ditching and crash landing stations.As applicable, a diagram showing the position of each crew member and passenger during ditching and crash landing shall be included.
	Ditching chart and sea state table.A ditching chart and a sea state table shall be included. The ditching chart shall include first actions of the crew members, necessary duties at planned times, equipment items that the crew member is responsible for hav
	Maximum glide.An illustration for maximum glide, providing all parameters that affect gliding distance with partial-power or power-off, for maximum glide distances and minimum rate of descent, shall be included. The airspeeds shown shall be integer number
	Warning/Caution Advisory (WCA) Display Analysis illustration.A WCA display analysis illustration shall be included and shall be the last illustration preceding the emergency entrance illustration. It shall list each warning and caution annunciator, the ma
	Emergency entrance diagram.A diagram illustrating points at which emergency entrance can be effected into the aircraft after it has crash-landed shall be included. It shall be the last page of Section III of the manual, and the text for emergency entrance


	Section IV - Mission Crew Duties and Procedures.The Mission Crew Duties/Procedures section shall cover the responsibilities of each crew member not covered in Section II and shall include a description of the primary and alternate functions of each. The d
	Coverage.Duties of each crew member shall be covered under a single primary paragraph which shall be subdivided into an introductory paragraph and subordinate paragraphs. The introductory paragraph shall contain a comprehensive description of the primary 
	Extent of coverage.Emphasis shall be placed on the duties that are driven by the characteristics of the aircraft. A minimum of space shall be devoted to the specialized duties that are the responsibilities of a crew member by virtue of that function; for 
	Crew coordination.A summary of the responsibilities of each crew member shall be included. It shall also relate the coordinated actions between each crew member.
	Sequence of phases and actions.Sequence of phases and actions shall be arranged chronologically.
	Checks.All checks shall be made from left to right or top to bottom except where chronology must take precedence.
	Alignment.This section shall be aligned, according to the physical location of the crew members covered, starting from the front and proceeding to the rear, with the left position taking precedence over the right position.

	Section V - Operating Limitations.The Operating Limitations section shall cover all important limitations that must be observed. Limitations that are characteristic only of a specialized phase of operation shall be covered in the explanation of the operat
	Extent of coverage.The following paragraphs describe the types of limitations to be covered; however, only the criteria that actually limit operation need be included. For example, if the design of the aircraft precludes overloading, a weight limitation e
	Emergency crew.A statement shall be included that specifies the Emergency Crew requirements as applicable (see 3.3.3.2.1).
	Instrument markings.Each instrument that indicates an operating limit shall be illustrated. Each illustration that contains an engine power instrument shall include a notation of the fuel grade on which the limits are based. The notation of the fuel grade
	Summary Table of Limitations.When specified by the acquiring activity (see 6.2ae), a Summary Table of Limitations shall be provided. The table shall include a summary of the aircraft and system operating limitations as provided in Section V. This table sh
	Engine limitations.Engine limitations covering points such as overspeed, turbo limitations, idle limitations, overboost, overtemperature, and inverted flight shall be included. Limitations that must be observed when alternate fuel grade is used shall be p
	Alternate fluid limitations.If applicable, the Alternate Fluid Limitations paragraph shall identify alternate fluids that may be used with possible loss of efficiency and increased maintenance/overhaul. These alternate fluids shall be listed in the Aircra
	Emergency fuel limitations.The Emergency Fuel Limitations paragraph shall identify emergency fuel, if applicable, that may cause sufficient damage to the engines so that its use shall be limited to a single flight. Include a notation that after an aircraf
	Single-engine/engine-out flight limitations.Performance limitations due to primary or secondary flight controls, trimming requirements, optimum climb/cruise profiles, maneuvering limitations, and landing phase considerations shall be included. Flight char

	Starter limitations.The limitations applicable to the starter system shall be included.
	Propeller limitations.Propeller limitations covering points such as reverse pitch and restricted RPM shall be included when applicable.
	Rotor limitations.Rotor limitations during flight, power-on and power-off, and during ground operation shall be included for helicopters. Limitations directly related to time shall be clearly stated. The maximum recommended wind velocity for starting and 
	Airspeed and mach limitations.Maximum mach or airspeed limits shall be provided for level flight and for various conditions of weight and configuration. Additional airspeed and mach limitations such as the following shall also be included (see 3.2.7.11):
	Flight maneuvering limitations.Flight maneuvering limitations such as the following shall be included:
	Acceleration limitations.Acceleration limitations such as the following shall be included:
	Hovering limitations.Hovering limitations such as maximum crosswind and downwind (including gusts) and their relation to maximum sideways and rearward flight, limitations caused by recirculation effects, and gross weight limitations shall be included.
	CG limitations.CG limitations such as the following shall be included:
	Weight limitations.Weight limitations that are not covered or are not emphasized sufficiently in the Weight Limitations Chart (see 3.3.3.6.14.1) shall be included. Limitations for aircraft in which weight distribution is a problem (such as minimum fuel to
	Weight Limitation Chart.The Weight Limitation Chart shall be provided for aircraft that have weight limitations of such a complex nature that it would be impractical to cover by means of text only (see 3.3.3.6.14). Each component of the chart shall be cle
	Operating weight chart.The chart shall be based on the standard operating weight of the aircraft. The operating weight shall be quoted in boldface type in a conspicuous part of the chart, or a correction grid shall be included for aircraft that have varia
	Alternate load.The alternate load which consists of cargo, bombs, and nonstandard equipment shall be shown along the vertical axis of the chart. It shall be noted that an alternate load shall not include any weight carried by the wings. Any load in or und
	Fuel versus alternate load capacity envelope.The various combinations of fuel and alternate load that can be carried by the available capacity of the aircraft shall be illustrated by an envelope. The envelope shall begin at the maximum alternate load and 
	Weight limiting factors.Lines representing the various weight limiting factors affecting taxi, takeoff, flight, and landing gross weights shall be included. The basis for the limiting factors shall be as defined in JSSG-2006 (formerly AFGS-87221) for stru
	Gross weight.The gross weight of the loaded aircraft shall be shown by lines sloping to the axis of the chart. It shall be noted that the origin of the chart represents the standard operating weight of the aircraft (see 3.3.3.2.1.2).
	Stores chart.A chart showing certified stores, weapon loading capability, and restrictions to be observed shall be included. Only stores that are compatible with the aircraft shall be listed. Stores that are not compatible but are to be carried, shall be 
	Brake energy limits chart.A chart showing brake energy limits for various weights, speeds and configurations shall be included.
	Weight limitations chart requirements.Light and dark shading shall be used to emphasize areas of varying degrees of risk. The unshaded area shall include loadings which present no particular problem in regard to strength or performance of the aircraft. Th
	Disposal of cargo and stores.All limitations imposed by the disposal of cargo or stores during flight shall be included.
	Fuel and external disposal tanks.The weight of fuel and external disposable tanks shall be shown along the horizontal axis of the chart.

	Barrier limitations.Barrier limitations, with an illustration showing the maximum barrier engaging speeds versus weight for airplane and various arresting systems in use shall be included. Maximum engaging speeds versus weight combinations shall be based 
	Drag chute limits.Speed limits for drag chute deployment and any other applicable limits shall be included (see 3.4.10.8.3.2).
	Landing limitations.All landing limitations such as the rate of descent, glide slope, landing, and maximum sink rate shall be included (see 3.3.3.3.1.26).
	Other limitations.Other types of limitations that affect operation of the aircraft shall be included.

	Section VI - Flight Characteristics.The Flight Characteristics section shall fully describe the flight characteristics of the aircraft. Unless otherwise specified (see 6.2af), this section shall contain as a minimum, the following areas: 
	Extent of coverage.Coverage in Section VI will vary depending on the type of aircraft covered. The subjects listed in the following paragraphs shall be addressed in describing aircraft flight characteristics. Applicable subjects shall be covered in detail
	Flight control system.
	Control effectiveness.The effectiveness and reactions that may be encountered in the use of the flight controls throughout the entire flight envelope shall be included (see 3.3.3.6.10). When and how the controls are used to achieve maximum performance and
	Control forces.Characteristics such as roll, yaw, and stick forces-per-gravity (G), in relation to different airspeeds and altitudes shall be included. Susceptibility to G overshoot and pilot induced oscillation shall be described. Charts depicting incide

	Normal flight characteristics.Normal flight characteristics shall include the following flight regimes as a minimum:
	Dive recovery characteristics.High and low speed diving characteristics of the aircraft shall be described. Dive recovery procedures and precautions shall be covered. A chart showing dive recovery techniques (various G pullouts for combinations of altitud
	Flight with asymmetric loads.Flight characteristics resulting from asymmetric loads shall be described for takeoff, maneuvering, and landing (see 3.4.10.1.4.2). This description shall amplify roll response, trim consideration, AOA limitations, and weapons
	Abnormal flight characteristics.Aircraft flight characteristics with malfunctions in the primary and secondary flight controls (e.g., aileron, elevators, speed brakes, slats, collective pitch, etc.) shall be described. In addition, flight characteristics 
	Roll coupling.Roll coupling characteristics of the aircraft shall be included (see 3.3.3.6.10).
	Aircraft unique characteristics.If an aircraft exhibits unique flight characteristics or unique flight control configuration, it shall be described in this section. Examples of this would include auto rolls, manual reversion, or inverted pitch hang-up.
	Single-engine/engine-out flight characteristics.A description of flight characteristics and handling qualities with a single engine remaining or multiple engines out shall be included. Performance limitations due to primary or secondary flight controls, t
	Unusual attitudes.If the unusual attitude recovery methods for an aircraft differ from those prescribed in applicable service directives, they shall be described in detail.

	Stalls.The following stall characteristics shall be described as appropriate:
	Departures.Transition from stall to departure shall be described and shall include effectiveness of the flight controls to prevent or recover from departures. The following shall be included:
	Spins.A complete explanation of the characteristics of spins that are unique to the aircraft shall be provided. Specific recovery procedures shall be provided in Section III.
	Engine operation.Engine operation during uncontrolled flight shall be described. Precautions to prevent loss of engine(s), additional recovery problems resulting from loss of engine(s), and restart capabilities shall be included.

	Section VII - Adverse Weather Operation.The Adverse Weather Operation section shall provide information pertaining to the operation of aircraft under adverse weather and climatic conditions such as snow, ice, rain, fog, extreme temperatures, turbulent air
	Handling characteristics in turbulence and thunderstorms.Handling characteristics of the aircraft in turbulence and thunderstorms shall be included. Unique procedures, including all preparations to be made before entering turbulence or thunderstorms, shal
	Effects of wind shear.A detailed description concerning the detection of wind shear and its effects on the aircraft shall be provided. Information concerning the special handling techniques and any preparations that must be made before engaging wind shear

	Performance effects of snow, ice, rain, fog, and slush.The problems caused by adverse weather conditions: snow, ice, rain, fog
	Effects of ice and snow on runways, taxiways, and ramps.The paragraph about effects of ice and snow on runways, taxiways, and ramps shall contain information applicable to runway conditions when ice and snow are present and shall include the following (se
	Hydroplaning conditions.Conditions that could contribute to hydroplaning and the problems caused by hydroplaning shall be explained in detail.

	Cold weather, hot weather, and desert/tropical operation.Any special precautions/procedures necessary when operating the aircraft in cold weather (such as allowing sufficient warm-up of instruments), hot weather, deserts, or tropical environments shall be

	Section VIII - Air-to-Air Refueling Procedures.If developed as a separate section (see 6.2ag), the Air-to-Air Refueling Procedures section shall contain four major parts (see below). Additional data and information may be required by the acquiring activit
	Part 1 - General.The General part shall provide the scope of the Air-to-Air Refueling Procedures section and any other pertinent data required by the acquiring activity (see 6.2ah). This part shall also provide the scope of the air-to-air refueling proced
	Part 2 - Flying Safety.The Flying Safety part shall address flying safety issues which are particular to air-to-air refueling operations in general, e.g., flying large numbers of dissimilar aircraft in close proximity, conducting rendezvous in controlled 
	Part 3 - Terminology.This part shall include a comprehensive glossary of terms and abbreviations used in air-to-air refueling operations. Terms which refer only to a particular class of aircraft or refueling technique, e.g., fighter, bomber, probe/drogue,
	Part 4 - Air-to-Air Refueling Procedures.This part shall contain the following major paragraph divisions:

	Glossary and Alphabetical Index.The Glossary and the Alphabetical Index shall be prepared in accordance with 3.2.1 and MIL-STD-38784.

	Trainer version aircraft.When applicable, a description of the essential differences between the basic aircraft and its trainer versions shall be included. The description shall be limited to those differences affecting flight crew operation of the aircra

	Performance Data Appendix/Manual.Performance Data shall be prepared either as a separate manual (see 3.4.1) or as an appendix within the Flight Manual, or as a Flight Performance Software (FPS) application, as specified by the acquiring activity (see 6.2a
	Performance Data Manual requirements.For development of a separate Performance Data Manual, the preparation of front matter sh
	Extent of coverage.Any charts, or other required information, that are applicable to the performance of the aircraft shall be included, to define the total operational envelope of the aircraft even if it exceeds the users planned operational envelope. Unl
	Format for data presentation.Graphical or tabular presentation of performance data is essential to provide coverage of the complete operational envelope. Specific user requirements for graphs and the additional tables shall be coordinated among the acquir
	Graphical format.All performance data presented in the Flight Manual shall be prepared in graphical format. For aircraft with multiple drag indices, charts shall be prepared using the drag index format (see 3.4.3.3). If the aircraft does not have multiple
	Tabular content.Tabular presentations will normally be limited to data presented in the flight crew checklist and those tables specifically authorized for the Flight Manual (see 3.3). Any additional use of tabular presentation of performance data in the F
	Drag Index format.This format allows for the presentation of performance data for a large number of external stores/drag configurations on one chart, thereby reducing the number of charts required. It also allows for future modifications and changes.
	Arrangement for specific configurations.In some circumstances, it may be more advantageous to prepare separate performance data charts for certain configurations. In cases of alternate configurations involving a change in performance of 5 percent or less,
	Nomographs.Nomographs shall not be used unless specified by the acquiring activity (see 6.2an).

	Chart data sources.Basic aerodynamic data used in preparing the charts shall be derived from flight tests if available; otherwise, estimates shall be used until verified by flight tests. Engine power and fuel flow data used in preparing the chart shall be
	Standard atmosphere.Reference is the US Standard Atmosphere, 1976.
	Fuel flow conservation.When performance data is estimated, fuel flows shall be increased by 5 percent. When performance data has been flight tested, the following shall apply to fuel flows:
	Performance ground rules.The ground rules described for calculating performance are intended to furnish the most simple and accurate data available to the operating crews. In cases where those rules result in data which is not consistent with flight test 
	Identification of marginal operations chart.Identification of marginal operations charts are performance charts provided for aircraft operation under conditions that are marginal and could lead to aircraft damage or accident. These charts shall be marked 

	Specific chart requirements.NOTE: Specific charts also apply to helicopters.
	Chart layout.Charts shall be laid out using the following guidelines:
	Chart construction.Scales, baselines, parameters, lettering, and numbering shall be in bolder print. Scales and parameters for altitude shall increase vertically on the chart. Other units shall increase from left to right or vertically upwards on the page
	Gridline formatting.Gridlines may be either screened lines or solid lines. In either case, the desired effect shall be a tone difference between gridlines and plotted curves. Basic grid structure should be composed of major (heavy) lines for each major un
	Grid spacing.Print presentation: Grid spacing on the printed page shall be limited to a maximum of 20 gridlines per inch and a minimum of 4 gridlines per inch.
	Chart entry.Single chart entries should be used wherever possible. Double entries shall be used only when single entries cannot be utilized.
	Use of baselines.A baseline is the zero correction line when entering a correction chart such as temperature, wind, RCR, etc. Baselines shall normally be placed at the entry point to the chart. When required, a baseline may be placed within a chart, provi
	Interception of lines.Interception of lines at angles of less than 30° shall be avoided.
	Use of transfer scales.Print presentation: Charts may extend beyond one page; however, the entrance scale on the succeeding page shall match the exit scale of the preceding page. If no exit scale exists, a transfer scale that permits accurate transfer fr
	Use of scales, curves, and guidelines for parameters.Scales, curves, and guidelines for each parameter shall bracket the lowest value to the limit value for that parameter specified in Section V and shall also extend to the next major unit for that parame
	Limit lines used for safety limitations and restrictions.Limit lines shall be included and labeled to represent any safety limitation(s) or restrictions deemed necessary, as specified by the acquiring activity (see 6.2ap).
	Use of temperature scales.Temperature scales in Centigrade (Celsius) shall be used. Unless otherwise specified by the acquiring activity, sub-scales in Fahrenheit shall be included (see 6.2aq).
	Air temperature scales.Ambient air temperature scales shall be labeled, “Air Temperature.” The temperature obtained from the a
	Air temperature ranges.The air temperature range on the charts shall be from -60°C to +60°C.
	Standard-day temperature correction scales.Temperature correction scales showing corrections from standard-day temperature values shall range from -20°C below standard to +20°C above standard.
	Altitude lines and scales.Altitude lines and scales for sea level shall be labeled “sea level” in lieu of “zero” as the altime
	Drag index scales.The chart is intended to be general, therefore, the major index lines shall be identified by whole numbers for ease of interpolation.
	Airspeed scales.Airspeed scales shall meet the requirements specified in 3.2.7.11. Charts connected with in-flight operation may incorporate a secondary True Airspeed (TAS) scale.
	Gross weight scales.The gross weight scale shall bracket data from minimum operating weight to the maximum overload takeoff weight.

	Takeoff and landing correction grids.All charts associated with takeoff and landing shall have correction plots attached for runway slope, wind velocity, RCR, RSC, CG, flap correction, and rotation speed increase using the baseline, guideline, or reflecto
	Runway slope correction.Runway slope correction shall be 0 to 3 percent uphill and downhill.
	Wind velocity correction plots.Wind correction plots shall be for 0 to 40 knots headwind and 0 to 20 knots tailwind. Tailwind lines shall be dashed lines superimposed on solid headwind lines. All wind correction plots shall be for 100 percent accountabili
	Use of wind correction curve.An aircraft operating with an existing headwind or tailwind will experience a variation in performance on the runway in acceleration/deceleration characteristics. Since basic acceleration distance, speed and time curves, and r
	RCR correction grids.These grids shall show the increases in stopping distance required when braking coefficients of friction on dry hard surface runways deteriorate because the surface is partially or completely covered with water, snow, or ice. RCR corr
	RSC correction.Data based on the latest technique for measuring effects of RSC (see TO 33-1-23) shall be included. Precautions such as surface covering impingement on aircraft during takeoff, its effect on takeoff roll and stopping effect including hydrop
	Flap setting correction.Individual charts shall be used for each flap setting. However, if a correction grid can be constructed, it shall be substituted for individual charts, if approved by the acquiring agency (see 6.2at). Separate charts shall be prese
	CG correction.The CG correction shall be plotted to include foreword and aft limits with the baseline at the CG for the clean aircraft with maximum internal fuel and zero payload (see 3.4.10.1.4.11).

	Labels for curve(s) within a chart.Each curve set shall be given a descriptive title such as 99 Percent Max Range, Pressure Altitude, Gross Weight, etc. Titles shall not interfere with the readability of the chart.
	Title block.The maximum size of the title block shall not exceed the top quarter of the image area. The title block shall be placed at the top of the page.
	Bordered title.A descriptive title that is bordered on all four sides shall be included in the upper portion of the title block. It shall be located horizontally in either the center or outer (unbound) portion of the title block, as determined by the acqu
	Title block information.The title block shall contain all the information required to utilize the chart. The following information is to be furnished, as applicable, in the title block of each chart provided. The title block shall be located at the top of

	Examples on charts.In graphical charts where reading is not obvious, the chart shall contain examples in either of the following acceptable methods:


	General information charts.Charts presenting general information, not specifically based on aircraft or engine data for the applicable aircraft (such as density altitude or temperature conversion), shall not include any reference to a specific aircraft, e
	Description of charts.A description of all charts, including their functions, all methods of use, definitions and limitations, shall be provided. This description shall be given from the aircraft performance viewpoint and shall avoid duplication of inform
	Sample problems for charts.The text in each section preceding the performance data charts shall contain sample problems describing the use of each different chart with a complete explanation of each problem.
	Sample charts.Where doubt exists as to the exact format desired for a particular chart, the acquiring activity shall be requested to supply examples (see 6.2av). These examples may be in the form of a Flight Manual or specially prepared sketches.
	Performance data charts and text.The performance data charts and text shall be arranged as shown below. Data for additional aircraft or engine configurations not accounted for by a drag index format shall be included. Additional parts may be added to pres
	Part 1 - Introduction.Content and arrangement of Part 1 - Introduction shall be according to the following:
	TOC.A TOC shall be prepared in accordance with 3.3.3.1.4.1 and 3.3.3.1.
	List of charts.A list of the charts identifying figure number and title shall be included.
	Introductory text.This paragraph shall present a brief summary of data basis used to prepare charts. Applicable conditions plus any other information relative to the use of the charts shall be provided. Explanations and example problems shall be included 
	Chart explanation.Charts as prescribed below shall be prepared. Two or more of these requirements may be combined into a single chart if this would enhance or simplify the presentation without degrading the output data. The following charts shall be inclu
	Drag Number Table.The table for drag numbers shall present drag numbers and weight data for all external items (stores, tanks, racks, and pylons) approved for loading on a particular station. The initial entry shall be a drag number for the clean aircraft
	Drag Due To Asymmetric Loading Chart.The Drag Due To Asymmetric Loading Chart shall plot incremental drag numbers versus net asymmetric load for various mach numbers and pressure altitudes.
	Pitot Static Installation Correction.If correction is more than ±2 knots airspeed or ±100 feet pressure altitude, the following charts for the installation correction shall be furnished. (Corrections up to a magnitude of ±2 knots airspeed or ±100 feet pre
	Compressibility Correction to CAS Chart.The Compressibility Correction to CAS Chart shall be a plot of CAS versus CAS or CAS versus compressibility correction with parameters of altitude.
	Temperature Correction for Compressibility Chart.The Temperature Correction for Compressibility Chart shall be a plot of CAS/IAS versus air temperature with parameters of pressure altitude and IOAT. An additional grid may be added to determine temperature
	Mach Number Correction Chart.The Mach Number Correction Chart shall be a plot of indicated mach versus true mach with parameters of pressure altitude.
	True Mach Number - CAS/IAS Conversion Chart.The True Mach Number - CAS/IAS Conversion Chart shall be a plot of True Mach Number (TMN) versus CAS/IAS with parameters of pressure altitude.
	True Mach Number - True Airspeed Conversion Chart.The requirement for TMN - TAS conversion will entail the development of two charts. For mission planning, the chart shall be a plot of TAS versus TMN with parameters of pressure altitude. For in-flight use
	Temperature Conversion Chart.The Temperature Conversion Chart shall be a plot of degrees Fahrenheit (°F) versus degrees Centigrade (°C).
	Angle of Attack Chart.The Angle of Attack Chart shall plot CAS/IAS versus indicated AOA (units) and fuselage AOA (degrees) with parameters of gross weight. Separate charts shall be provided for various flap settings as required.
	Aircraft Gross Weight and CG Position Chart.The Aircraft Gross Weight and CG Position Chart shall plot the change in aircraft gross weight and CG from a basic configuration for various store weights on the store positions (see 3.4.5.2.7.9). A note shall b
	Standard charts and tables.When standard charts and tables are utilized, only the portion that is applicable to the specific aircraft shall be presented. Standard charts and tables shall consist of the following and will be provided by the acquiring activ

	Additional charts.Any charts peculiar to certain aircraft shall be included.

	Part 2 - Engine Data.Content and arrangement of Part 2 - Engine Data shall be according to the following:
	TOC.See 3.4.10.1.1.
	List of charts.See 3.4.10.1.2.
	Introductory text.See 3.4.10.1.3.
	Chart explanation.Explanations and sample problems shall be given for the charts shown below. Two or more requirements may be combined into a single chart if this would enhance or simplify the presentation without degrading the output data. The following 
	Maximum Power Available for Takeoff for All Types of Engines.
	EPR, Core Speed or Fan Speed Chart (turbofan engines).The EPR, Core Speed or Fan Speed chart shall be used to present the maximum setting for takeoff with and without bleed extraction and missed approach setting. It is a plot of power available for takeof
	Engine Operating Limits Chart (reciprocating engines).The Engine Operating Limits chart shall be a plot of engine BHP versus altitude for constant RPM with dashed lines of constant manifold pressure superimposed and shall not include ram. Regions of blowe
	Power Schedule Chart (reciprocating engines).The Power Schedule chart shall consist of plots of BHP versus manifold pressure and engine RPM, BMEP, or torque pounds per square inch for low and high blower. Limit lines shall be used to indicate regions such
	Power (torque or thrust) Available In-Flight chart (turboprop engines).The Power (torque or thrust) Available In-Flight chart shall be constructed to show torque versus pressure altitude with parameters of Knots Calibrated Airspeed (KCAS), air temperature
	Fuel Flow Chart.
	Torque and Fuel Flow Correction for Air Bleed On Chart.The charts for in flight correction for air bleed on shall be prepared as follows (see 3.4.10.2.4.1b):

	Additional charts.Any charts peculiar to certain aircraft such as reverse thrust limiter and low speed compressor RPM shall be furnished.

	Part 3 - Takeoff.Content and arrangement of Part 3 - Takeoff shall be according to the following:
	TOC.See 3.4.10.1.1.
	List of charts.See 3.4.10.1.2.
	Introductory text.In addition to the requirements of 3.4.10.1.3, the following shall be included:
	Monitoring aircraft performance during takeoff.See 6.19. The presentation requirements outlined for this section shall be followed to the extent practical based on the aircraft and currently established procedures (see 3.3.3.3.1.19).
	Takeoff performance data.The following takeoff performance data explanations shall be included:
	Terminology applicable to winds.The terms applicable to winds are shown in 3.4.10.3.3.3.1 and 3.4.10.3.3.3.2 and shall be incl
	Wind direction and velocity.Winds are measured at some fixed point. However, if the airfield is located in an area of variable terrain, the possibility exists that wind velocity and direction will vary over portions of the airfield. Likewise, wind shear c
	Accounting for wind.The entire runway (100 percent) will be used in computing all maximum braking and time limit data. Accept the benefits of headwinds as an increased safety margin, i.e., consider the use of headwind only when necessary for mission accom

	Takeoff chart presentation.There are two acceptable chart presentations for takeoff data. Preferred is the takeoff factor which includes a separate chart or charts to combine the air temperature, pressure altitude, and engine thrust variables into a takeo
	Takeoff chart parameters.Takeoff data such as ground run and critical field length shall be presented for altitudes from -2,000 to +16,000 feet pressure altitude (not to exceed the performance capability of less than +16,000 feet) and for air temperature.
	Takeoff graphic illustrations.Graphic illustrations with explanatory text shall be provided for the following runway critical field relationships. These illustrations are plots of distance versus runway available with parameters of acceleration, stopping 

	Chart explanation.Explanations and example problems shall be given for the charts shown below. Two or more of these requirements may be combined into a single chart if this would enhance or simplify the presentation without degrading the output data. The 
	Takeoff Factors/Thrust Factors.Takeoff and thrust factors reference numbers shall be utilized on takeoff data charts and are determined from air temperature, pressure altitude, and engine thrust variables.
	Takeoff factors for reciprocating engine aircraft.The takeoff factor shall be determined from the parameters of BMEP or torque pressure and density altitude. It is recommended that the minimum BMEP or torque pressure be used to determine the takeoff facto
	Takeoff factors for turbine powered aircraft.The takeoff factor shall be determined from the parameters of air temperature and pressure altitude with normal bleed (air condition and pressurization) on. A standard-day temperature line may be superimposed o
	Takeoff factors for turboprop aircraft.Determining the takeoff factor is the same as 3.4.10.3.5.1.2 except that a correction chart for air bleed on and air bleed off shall be furnished.
	Takeoff factors/thrust factors for turbine powered aircraft with flat rated engines.The thrust factor shall be determined from the parameters of EPR and pressure altitude. Performance losses due to bleed system operation are accounted for by the reduced E
	Takeoff Gross Weight Limit Chart.There are two acceptable chart presentations. One plots gross weight versus takeoff/thrust factor with parameters of rate of climb for 100 through 500 feet per minute with a correction grid for air temperature variation fr
	Minimum Safe Single-Engine Takeoff Speed Chart.The Minimum Safe Single-Engine Takeoff Speed Chart shall depict the single-engine speed required to attain a rate of climb of 100 feet per minute with maximum thrust OGE in the takeoff configuration. This is 
	Takeoff and Landing Crosswind Chart.The Takeoff and Landing Crosswind Chart shall present wind direction of 0° to 90° in 5° increments and wind velocity of 0 to 60 knots in 5 knot increments. Minimum touchdown or rotation speed shall be included on the ch
	Crosswind Landing Gear Position Chart.The Crosswind Landing Gear Position Chart shall present crosswind gear setting versus crosswind with parameters of gross weight.
	Takeoff Ground Run Charts.The Takeoff Ground Run Charts shall be a plot of the takeoff factor versus ground run with parameters of gross weight (see 3.4.10.3.3.2c). Graphical data shall be presented for each recommended takeoff flap setting. Lines of cons
	Water Takeoff Run for Amphibious Aircraft Charts.Charts of takeoff for water and ground runs shall be provided for amphibian aircraft.
	Reduced Power/Thrust Takeoff Charts.When requested by the acquiring activity, charts for takeoff runs for reduced power/thrust shall be provided (see 6.2bf).
	Assist Takeoff Ignition Time Chart.When specified by the acquiring activity (see 6.2bg), this chart shall be a plot of takeoff factor versus ignition time with parameters of gross weight. A wind correction grid shall be included.
	Total Obstacle Clearance Distance Charts.Total Obstacle Clearance Distance Charts shall be a plot of obstacle height from zero to two hundred feet versus total obstacle clearance distance with parameters of ground run distance. This chart shall be require
	Critical Field Length Chart.The Critical Field Length Chart shall be similar to the chart for takeoff ground run (see 3.4.10.3.5.5). For multi-engine aircraft, lines of constant increase in takeoff speed from the normal schedule with all engines operating
	Refusal Speed/Critical Engine Failure Speed Chart.Refusal Speed/Critical Engine Failure Speed Chart shall be a plot of takeoff factor versus refusal/critical engine failure speed with parameters of runway length available and gross weight (see 3.4.10.3.3.
	Minimum Afterburner Blowout Speed Chart.The Minimum Afterburner Blowout Speed Chart shall plot minimum afterburner blowout speed (see 3.4.10.3.3.2f) versus takeoff factor for runway length and gross weight parameters.
	Minimum Go Speed Chart.The Minimum Go Speed Chart shall plot thrust factor versus minimum go speed (see 3.4.10.3.3.2k) with parameters of runway length and gross weight.
	Maximum Abort Speed Chart.The Maximum Abort Speed Chart shall plot thrust factor versus maximum abort speed (see 3.4.10.3.3.2l) with parameters of runway length and gross weight corrected for RCR. Aircraft equipped with drag chutes shall have maximum abor
	Takeoff Speeds Chart.The Takeoff Speeds Chart shall be a plot of gross weight versus speed (see 3.4.10.3.3.2a). All speeds such as takeoff, rotation, flaps up, or climbout may be plotted on the same chart. Aircraft using speed schedules for various CG pos
	Acceleration Check Chart.At least one of the following charts shall be provided for acceleration check planning. The charts shall provide the information necessary to perform an acceleration check by at least one of the three allowable methods; speed/dist
	Acceleration Check Speed Chart.This chart shall be a plot of acceleration check speed versus takeoff factor with gross weight and acceleration check time and/or distance parameters. Wind and slope corrections shall be provided.
	Acceleration Check Time Chart.The Acceleration Check Time Chart shall be a plot of acceleration check time versus takeoff factor with gross weight and acceleration check speed parameters.
	Power Setting Check Chart.Takeoff power setting (EPR or N1) charts in Part 2 - Engine Data, may be used for the power setting/speed method.
	Ground Minimum Control Speed Chart.The Ground Minimum Control Speed Chart shall be a plot of thrust factor versus CAS/IAS with parameters of RCR and crosswind (see 3.4.10.3.3.2n). The following information shall be included in the text: VMCG must be equal
	Air Minimum Control Speed Chart.The Air Minimum Control Speed Chart for air minimum control speed IGE and OGE, gear down, and takeoff flap setting for one and two engines inoperative, shall be a plot of air temperature, °C versus CAS/IAS in knots with par
	Climbout Factor Chart.The Climbout Factor Chart shall be a plot of takeoff/thrust factor versus climbout factor with the parameters of takeoff gross weight (see 3.4.10.3.3.2b). The climbout factor shall be a reference number utilized on the climbout fligh
	Climbout Flight Path Charts.The Climbout Flight Path Charts shall be plots of vertical height above takeoff point versus horizontal distance from brake release with the parameter of climbout factor. All engines operating charts shall be constructed to a m
	Maximum Braking Speed Chart.The Maximum Braking Speed Chart shall plot maximum braking speed versus gross weight for various parameters of pressure altitude and air temperature (see 3.4.10.3.3.2e). The chart shall be based on the maximum torque available 
	Basic Takeoff Chart.The Basic Takeoff Chart shall include all variables necessary to obtain takeoff data and shall be used when the takeoff factor is not used.
	Time, Distance, and Fuel To Climb Initiation Chart.The Time, Distance, and Fuel To Climb Initiation Chart shall contain plots of time, distance, and fuel from brake release to climb initiation versus takeoff factor with parameters of gross weight and, if 
	Additional charts.Any charts peculiar to the takeoff operation of certain aircraft, such as runway slope correction greater than 3 percent and takeoff stabilizer setting, shall be included.


	Part 4 - Climb.Content and arrangement for Part 4 - Climb shall be according to the following:
	TOC.See 3.4.10.1.1.
	List of charts.See 3.4.10.1.2.
	Introductory text.In addition to the requirements of 3.4.10.1.3, the following shall be included.
	Ceiling terminology.The terms applicable to ceilings are similar to those used in MIL-STD-3013. All ceiling data shall be based on recommended climb speeds. Any other ceiling terms shall be identified.
	Climb terminology.All terms pertinent to climb shall be included along with terms such as climb speeds, schedules, cruise ceilings, and performance ceilings.
	Factors affecting climb performance.The factors affecting climb performance shall be described (see 3.3.3.3.1.22). Various climb procedures, effect of climb speed and drag index on rate of climb, engine cooling, use of cowl flaps, and effect of temperatur

	Chart explanation.Explanations and example problems shall be given for the charts shown below. Two or more of these requirements may be combined into a single chart if this would enhance or simplify the presentation without degrading the output data. The 
	Chart format.Climb charts shall be presented as specified in 3.4.3. Charts shall be presented for all engines operating and, if applicable, one and two engines inoperative. Charts shall be based on maximum continuous power, military power, and/or maximum 
	Time, Distance, and Fuel To Climb Charts.These charts shall be plots of gross weight versus time, distance, or fuel with parameters of pressure altitude and drag index if required. Influence lines showing the effect of decreasing weight during the climb s
	Climb Speed Charts.When climb charts are based on varying speed, climb speed charts shall be provided. If climb speeds are different for all engines operating and one and two engines inoperative, separate charts shall be furnished. These charts shall plot
	Ceilings Chart.This chart shall be a plot of gross weight versus altitude with parameters of either rates of climb from zero to five hundred feet per minute in increments of one hundred feet per minute or drag index. Rates of climb shall be based on the c

	Additional charts.See 3.4.10.1.5.

	Part 5 - Cruise.Content and arrangement of Part 5 - Cruise shall be according to the following:
	TOC.See 3.4.10.1.1.
	List of charts.See 3.4.10.1.2.
	Introductory text.In addition to the requirements of 3.4.10.1.3, the following shall be included.
	Cruise terminology.The following terms applicable to cruise shall be used.
	Range terminology.Terms and factors affecting range data shall be presented. The effects of airspeed, power settings, altitude, temperature, wind, gross weight, external configuration, inoperative engine, fuel boil-off, and anti-icing bleed, are all facto

	Chart explanation.Explanations and example problems shall be given for the charts below. Two or more of these requirements may be combined into a single chart if this would enhance or simplify the presentation without degrading the output data. The follow
	Chart format.Cruise charts shall be presented as specified in 3.4.3. Charts shall be presented for all engines operating and, if applicable, one and two engines inoperative.
	Cruise Climb Chart.The Cruise Climb Chart shall contain plots of altitude, specific range (nautical air miles per pound of fuel burned), and mach number versus gross weight for parameters of air temperature or drag index, as applicable. The plotted mach n
	Optimum Step Climb Chart.The Optimum Step Climb Chart shall contain plots of optimum step climb range and flight time versus gross weight for parameters of drag index, if drag index is required. A standard-day correction grid shall be supplied except as f
	Specific Range Chart.The Specific Range Chart shall be prepared as stated below and shall be provided as applicable.
	Fuel Flow Chart.The Fuel Flow Chart shall be a plot of fuel flow versus true mach number for parameters of air temperature and specific range. Specific range data shall cover the full spectrum of values available for the aircraft. No additional data is re
	Range Summary Chart.The Range Summary Chart shall contain plots of constant altitude/constant mach number range and flight time versus gross weight for parameters of pressure altitude. A standard-day temperature correction grid shall be included unless te
	Diversion Range Summary Chart.The chart for diversion range summary shall be a plot of fuel versus distance with parameters of altitude and shall show fuel required to cruise short distances in the clean configuration of clean plus empty pylon configurati

	Additional charts.See 3.4.10.1.5.

	Part 6 - Endurance.Content and arrangement for Part 6 - Endurance shall be according to the following:
	TOC.See 3.4.10.1.1.
	List of charts.See 3.4.10.1.2.
	Introductory text.In addition to the requirements of 3.4.10.1.3 the following shall be included:
	Factors affecting endurance.The factors affecting endurance performance, the effect of airspeed, power, altitude, temperature, inoperative engine, and methods to obtain maximum endurance should be included.

	Chart explanation.Explanations and example problems shall be given for the charts shown below. Two or more of these requirements may be combined into a single chart if this would enhance or simplify the presentation without degrading the output data. The 
	Chart data basis.The basis for the endurance charts shall be the higher of the following speeds:
	Effect Of Bank Angle On Maximum Endurance Chart.The Effect Of Bank Angle On Maximum Endurance Chart shall be a plot of bank angle versus percent of maximum endurance.
	Maximum Endurance Chart.The Maximum Endurance Chart shall plot fuel required for loiter times versus gross weight with parameters of pressure altitude, drag index (see 3.4.3.3), air temperature, and bank angles. A speed schedule for true mach number, data

	Additional charts.Any charts peculiar to certain aircraft such as power/EPR or time for maximum endurance, shall be included.

	Part 7 - Descent.Content and arrangement of Part 7 - Descent shall be according to the following:
	TOC.See 3.4.10.1.1.
	List of charts.See 3.4.10.1.2.
	Introductory text.In addition to the requirements of 3.4.10.1.3, the following shall be included:
	Factors affecting descent.Factors affecting descent such as the types of descent, the effects of airspeed, drag devices, inoperative engine, time, distance, and fuel consumption during descent shall be included (see 3.3.3.3.1.26).

	Chart explanation.Explanations and example problems shall be given for the charts shown below. Two or more of these requirements may be combined into a single chart if this would enhance or simplify the presentation without degrading the output data. The 
	Descent chart data basis.This shall plot time, distance, and fuel for descent versus pressure altitude with parameters of drag index (see 3.4.10.1.4.1). Data shall be included for the charts identified in 3.4.10.2.4. Similar data shall be presented for se

	Additional charts.Any charts required for descent information peculiar to certain aircraft shall be included.

	Part 8 - Approach and Landing.Content and arrangement of Part 8 - Approach and Landing shall be according to the following:
	TOC.See 3.4.10.1.1.
	List of charts.See 3.4.10.1.2.
	Introductory text.In addition to the requirements of 3.4.10.1.3, the following shall be included:
	Terminology applicable to approach and landing.The following terms shall be included:
	Factors affecting approach and landing.The effects of gross weight, temperature, altitude, RCR, hydroplaning, braking devices such as reverse thrust, speed brakes, spoilers, and drag chutes shall be discussed. Approach paths, missed approach characteristi

	Chart explanation.Explanations and example problems shall be given for the charts and tables shown below. Two or more of these requirements may be combined into a single chart if this would enhance or simplify the presentation without degrading the output
	Landing Crosswind Chart.The Landing Crosswind Chart shall be in the same format as specified in Part 3 (see 3.4.10.3.5.4). If the crosswind landing chart is identical to the crosswind chart referenced above, the chart shall be relabeled and included in th
	Air Minimum Control Speed Chart.The Air Minimum Control Speed Chart shall be in the same format as specified in Part 3 (see 3.4.10.3.5.17).
	Landing Speeds Chart.The Landing Speeds Chart shall be a plot of gross weight versus CAS/IAS (knots), with parameters of approach speed, threshold speed, and touchdown speed at various flap settings, including zero flaps (see 3.3.3.3.1.26). For estimated 
	Flare Distance Chart.The Flare Distance Chart shall be a plot of air temperature in °C (see 3.4.5.2.7.2) versus flare distance from 50 foot height with parameters of pressure altitude and gross weight (see 3.4.10.1.4.11). Correction grids (see 3.4.5.2.8) 
	Landing Distance Chart.These charts shall be plots of air temperature versus landing ground roll with parameters of pressure altitude and gross weight (see 3.4.10.1.4.11). The charts shall be for landing ground roll and landing distance from 50 feet for s

	Additional charts.See 3.4.10.1.5.

	Part 9 - Mission Planning.Content and arrangement of Part 9 - Mission Planning shall be according to the following:
	TOC.See 3.4.10.1.1.
	List of charts.See 3.4.10.1.2.
	Introductory text.In addition to the requirements of 3.4.10.1.3, the following shall be included.
	TOLD completion instructions.Electronic presentation: See 3.3.3.3.1.8 (electronic presentation). Complete instructions for preparing, recording, and accessing TOLD shall be provided, when applicable. Illustrations shall be included as necessary to support
	In-Flight Data Card completion instructions.Complete instructions for filling out the In-Flight Data Card shall be provided. A sample card shall be provided.
	Mission planning sample problems.Sample problems that are typical of the normal missions accomplished shall be provided. The sample problems shall outline each step in mission planning from start engines to stop engines. Actual performance data chart valu

	Charts explanations.Explanations and example problems shall be given for the charts shown below. Two or more of these requirements may be combined into a single chart if this would enhance or simplify the presentation without degrading the output data. Th
	Fuel Consumption/Jettison Chart.Charts for fuel jettison time, fuel consumption during ground operation, and fuel consumption from brake release to flaps up, shall be provided.
	Fuel consumption during ground operation.A paragraph discussing fuel consumption for ground operation shall be provided. A fuel flow value in pounds, for various power settings, shall be included.
	Fuel consumption from brake release to flaps-up.A paragraph discussing fuel consumption required for takeoff (brake release to flaps-up speed) shall be provided. An average fuel consumption value(s) in pounds shall be provided.
	Formatting Speeds And Altitudes Chart.The Formatting Speeds And Altitudes Chart shall plot airspeed-altitude compatibility for tanker and receiver aircraft with parameters of drag index, gross weight, and temperature deviation from standard-day. The recei
	Combat Speeds, Fuel Allowances, Level Flight Acceleration, Steady State Turn Performance, And Temperature Effect On Maximum Speed.Unless otherwise specified by the acquiring activity, these charts shall be included in this section (see 6.2bk).
	Forward Support Area Operations.Planning criteria, procedures, performance charts and necessary explanatory text covering operations from forward support areas shall be included. This data is not required if the aircraft is not capable of operations from 

	Additional charts.See 3.4.10.1.5. The acquiring activity shall determine need for any additional charts (see 6.2bk).


	Helicopters.The following paragraphs contain the requirements for development of helicopter performance data. The preceding performance data requirements may be used to provide additional guidance in developing helicopter performance data. Where the requi
	Chart requirements.All charts shall be graphical. For multi-engine helicopters, operation after failure of one or more engines shall be included in the charts for maximum gross weight for hovering, minimum height for safe landing after engine failure, tak
	Range of chart parameters.Unless otherwise specified, the range of parameters shall be OAT in increments of 10°C, density altitude from -8,000 feet to +30,000 feet, pressure altitude from -2,000 feet to +20,000 feet, headwind from 0 to 30 knots, rotor RPM
	Chart explanation.Explanations and example problems shall be given for the charts shown below. Two or more of these requirements may be combined into a single chart if this would enhance or simplify the presentation without degrading the output data. The 
	Airspeed Installation Correction Chart.The Airspeed Installation Correction Chart shall be a graph of KCAS versus KIAS and KIAS versus KTAS. Flight conditions that shall be included are level flight, climb, autorotation, and powered descent (R/D = 500 FPM
	Density Altitude Chart.The Density Altitude Chart shall be a plot of density attitude versus OAT for parameters of pressure al
	Power Available.
	Turboshaft Engines Chart.The Turboshaft Engines Chart for power available in hover and takeoff shall be a plot of air temperature versus torque with parameters of pressure altitude in increments of 2,000 feet and units of torque from zero to the limitatio
	Reciprocating Engines.The Reciprocating Engines curve shall be a plot of engine BHP versus altitude for constant RPM with dotted lines of constant manifold pressure superimposed. Regions of blower operation shall be noted. This curve shall not include ram

	Fuel Flow (turboshaft engines) Chart.The Fuel Flow (turboshaft engines) Chart shall be a plot of fuel flow per engine versus torque per engine with parameters of pressure altitude. The pressure altitude shall range from sea level to 20,000 feet in increme
	Maximum Gross Weight for Hovering.The Maximum Gross Weight for Hovering curve shall be a plot of hover gross weight versus pressure altitude with parameters of OAT and correction plots for the power-on rotor RPM range and wheel height (zero feet to OGE he
	Power Required to Hover Chart.The Power Required To Hover Chart shall be a plot of gross weight versus torque pressure with parameters of pressure altitude and correction plots of rotor RPM, OAT, and wheel height. The rotor RPM correction is applicable on
	Headwind Influence on Maximum Gross Weight for Hovering Chart.The Headwind Influence on Maximum Gross Weight for Hovering Chart shall contain several plots of headwind versus gross weight for various wheel heights. The plots shall consist of a baseline at
	Headwind Influence on Power Required to Hover Chart.The Headwind Influence on Power Required to Hover Chart shall contain several plots of headwind versus torque pressure for various wheel heights. The plots shall consist of a baseline at zero knots headw
	Power Deterioration Check (turboshaft engine) Chart.The Power Deterioration Check (turboshaft engine) Chart shall provide the pilot with a means to determine the degree of engine deterioration from initial installation. A statement shall be included that 
	Minimum Height for Safe Landing After Engine Failure Chart.The Minimum Height for Safe Landing After Engine Failure Chart shall be a plot of the minimum height required for safe landing after engine failure versus level flight airspeed in KCAS/KIAS. Regio
	Takeoff Distance Chart.The Takeoff Distance Chart shall be a plot of gross weight versus total distance required to clear a 50-foot obstacle for parameters of pressure altitude, air temperature and correction plots of climbout airspeed and headwind. Range
	Climb Chart.The Climb Chart shall present information for pressure altitudes from sea level to service ceiling in increments of 2,000 feet for parameters of OAT. Climb information shall be time to climb (minutes), distance traveled (nautical miles), fuel 
	Service Ceiling Chart.The Service Ceiling Chart shall be a plot of service ceiling (altitude at which rate of climb is 100 feet per minute at a given weight) versus gross weight with parameters of air temperature. The pressure altitude shall range from se
	Cruise (range and endurance) Charts.The Cruise (range and endurance) Charts shall present range and endurance data versus TAS for parameters of pressure altitude in increments of 2,000 feet from sea level to 20,000 feet or service ceiling, whichever is le
	Cruise (range and endurance without compressibility effects).For helicopters that do not experience power required increases due to rotor blade compressibility effects (not more than 5 percent increase in power required), the altitudes in the range and en
	Cruise (range and endurance with compressibility effects).For helicopters that experience power required increases due to rotor blade compressibility effects, the altitudes in the range and endurance charts shall be pressure altitudes. Range data at the l

	Single-Engine Capability Chart.The Single-Engine Capability Chart shall present absolute ceiling information. The chart shall consist of gross weight, fuel flow, and indicated torque versus OAT, for pressure altitudes from sea level to absolute ceiling in
	Maximum Airspeed for Blade Stall Chart.The Maximum Airspeed For Blade Stall Chart shall be a plot of pressure altitude versus blade stall airspeed in units of CAS/IAS with parameters of OAT and correction plots for rotor RPM, gross weight, and angle of ba
	Power-On Landing Distance Chart.The Power-On Landing Distance Chart shall be a plot of density altitude versus power-on horizontal landing distance and landing ground roll with parameters of gross weight and correction plots for headwinds. Distances based

	Additional charts.Special charts that are peculiar to certain aircraft and necessary to completely define the operation or restrictions of the aircraft may be included and are shown below:


	Mission Crew Manual.The Mission Crew Manual shall be prepared to furnish additional information required for a function, or to provide additional information for a given crew station. The information contained in this manual shall be sufficient to allow t
	Function.This manual shall cover pertinent information that is applicable to a system or piece of equipment, specific functions or procedures, and will normally be utilized for special functions or by particular crew members. Items requiring coordination 
	References.The Mission Crew Manual and the Flight Manual shall completely reference each other, where necessary. The title pages and TOCs shall reference each other.
	Front matter.Front matter requirements for the Mission Crew Manual shall be the same as for the Flight Manual (see 3.3.3.1) except that the title page is not required to have the same issue date as the Flight Manual. The title shall indicate the function(
	Sections.The Mission Crew Manual shall have five sections. When specified by the acquiring activity (see 3.5.4.6), additional sections shall be included in addition to the following:
	Section I - Description and Theory of Operation.Section I shall contain the description of the system and theory of operation.
	Section II - Normal Procedures.Section II shall contain numbered procedures beginning with the entry of the applicable crew member into the aircraft and progressing in phases until the crew member leaves the aircraft. Any inspections or interface required
	Section III - Emergency Procedures.Section III shall provide emergency procedures for any systems under the control of the crew member(s) covered by the manual. Common crew member responsibilities for aircraft emergencies shall also be provided. Emergency
	Section IV - Malfunction Analysis and Alternate Procedures.Section IV shall contain malfunction analysis and the alternate procedures to follow for maximum use of the equipment in accomplishing the assigned mission.
	Section V - In-Flight Repairs.Section V shall include instructions on making repairs that can be accomplished during flight. This section may be combined with Section IV if it is determined to be more advantageous to the involved crew member and is approv
	Additional sections.When specified by the acquiring activity (see 6.2bn), additional sections shall be added to the manual. Numbering of added sections shall be consecutive beginning with Section VI. In the event that additional sections are required and 


	Supplemental Flight Manual.The Supplemental Flight Manual (-1-1) shall provide supplemental operating instructions for aircraft that have been modified with special equipment. Since a complete standard Flight Manual is available for the standard aircraft,
	Content and format.The content and format shall be the same as specified for the standard Flight Manual (see 3.3). See appendix B for resources available for digital preparation of the Supplemental Flight Manual.
	References.The Supplemental Manual shall be completely referenced to the Flight Manual. If specified by the acquiring activity (see 6.2bp), the Flight Manual shall reference an unclassified Supplemental Manual. References to classified supplements shall n
	Title page.The title page to the Supplemental Manual shall be prepared as specified in 3.3.3.1.1. For the title page, the word
	Main TOC.A complete TOC shall be included (see 3.3.3.1.4). The TOC shall be prepared using the same format as specified in 3.3.3.1.4.1.1 for classified supplements.
	Introduction.The Introduction shall cover the scope and concept of the manual.
	Section titles.If an entire section is omitted, the section title and a note to refer to the Flight Manual for the required information shall be included. If two or more sections in sequence are omitted from the partial manual, a notation similar to the f
	Section TOCs.A TOC shall be included for each section of the Supplemental Manual (see 3.3.3.1.4.2). TOCs shall be complete. If any portion of the material is covered in the Supplemental Manual, reference shall be made to the point where the information be
	Coverage within sections.Each section shall clearly identify the portion of information contained therein, and the portion which is contained in the Flight Manual. However, when only a few subjects of the Supplemental Manual are involved, it shall be perm
	Index.Unless otherwise specified (see 6.2bq), an alphabetical index shall be included in the Supplemental Manual.

	AFC Checklist.AFC Checklists shall be prepared using the checklist requirements contained in MIL-STD-38784, except as otherwise specified herein. The requirements for checklists contained in 3.2 shall apply, as required. See 6.6.1 for definitions of the t
	Source and sequence of checklist data.The information for checklists shall be drawn from the Flight Manual procedures (see 3.2.4.2.9). Theinformation shall be arranged in the same sequence as the parent manual. The emergency procedures section in the Clas
	AFC Checklist content.The content of the AFC Checklist shall be as specified herein. AFC Checklists developed from data derived from the Flight Manual (see 3.7.1) shall contain all the information required by each crew member in order to function as part 
	Checklist title page/screen.Replace the words “TECHNICAL MANUAL” with the crew position of the crew member for whom the checkl
	LEP.
	TOC.A TOC is not required for the front matter. A TOC, as specified in 3.3.3.1.4.2, shall be prepared for each section or part of the checklist.
	Introduction for Class 1, Class 2, and Class 3 checklists.The Introduction shall contain a brief explanation of the purpose and scope of the checklist as well as a brief explanation of its use. The information provided shall not duplicate the information 
	Illustrations.Illustrations shall not be included in the AFC Checklists, unless approved by the acquiring activity (see 6.2bt). If illustrations are authorized, the following criteria apply: 
	TOLD in AFC Checklist.TOLD information shall be provided to the flight crew for aircraft operations (see 3.3.3.3.1.8). TOLD shall consist of information similar to that contained in figure 5, but designed to meet the requirements of the particular aircraf

	AFC Checklist format and arrangement.Electronic presentation: Figure 7 can be used as an example for Class 3 checklists (for PDF refer to print presentation requirements), but format and styling may be tailored to satisfy optimum user interface design/di
	Performance data for Class 1, Class 2, and Class 3 checklists.Performance data shall be presented in the most readable form and shall be easily accessible. 
	Checklist emergency procedures arrangement.
	Checklist emergency procedure markings.

	Class 1 and Class 2 checklists.Print presentation only:
	Page numbering/arrangement.Each page of the Class 1 and Class 2 checklists shall be numbered. The following also apply:
	Checklist materials.The acquiring agency shall specify the material(s) for printing formal checklists (see 6.2cb). Examples include but are not limited to:
	Checklist page dimensions.
	Class 1 checklist page size and print area.Print presentation:  Class 1 checklists shall be prepared in 4½ by 7-inch size and 
	Class 2 checklist page sizes and print areas.Print presentation: Class 2 checklists shall be prepared in one of the sizes indicated in table II, as determined by the acquiring activity (see 6.2cc).
	Checklist drilling dimensions.Print presentation: For drilling dimensions for Class 1 and Class 2 checklists, see figures 9 and 10.




	Safety and Operational Supplements.See appendix D for resources available for digital preparation of Safety and Operational Supplements.
	Aircrew notices.Print presentation: The following notes shall be included (as specified below) in all Flight Manual Safety and Operational Supplements. These notes shall be placed immediately after the title block and date of the supplement and before the
	Instruction notice.Print presentation: The following notice shall be included on all Flight Manual Safety and Operational Supplements.
	Checklist notice.Print presentation: The following notice shall appear on all Flight Manual Safety and Operational Supplements affecting checklists.

	Supplement title page changes.Print presentation: In the title block of either the Safety or Operational Supplement, replace t
	Status Page for flight crew manual supplements.Print presentation: The last page of each formal Flight Manual Safety/Operational Supplement shall consist of a supplement Status Page with contents and formatting in accordance with figure 1. Supplements in 
	Flight Manual supplement data affecting abbreviated checklists.Print presentation: When Flight Manual supplements are published containing changed information that affects related AFC Checklists, they shall also include temporary checklist pages that are
	Class 1 supplement pages.Print presentation: Class 1 (see 6.6.1) supplement checklist pages shall be provided as single-sided, precut or ready-to-cut pages which can easily be inserted into the vinyl sleeve and over the top of the existing page.
	Class 2 supplement pages.Print presentation: Class 2 (see 6.6.1) supplement checklist pages shall be provided as double-sided, precut, prepunched ready-to-insert replacement pages. The supplement checklist pages shall be printed on material of the same c


	Acceptance and Functional Check Flight (FCF) Manual (-6CF).The FCF Manual shall be prepared according to the following:
	Fixed wing FCF Manual (-6CF) arrangement.See appendix E for resources available for digital preparation of the fixed wing FCF Manual. The manual shall be arranged as follows for fixed wing aircraft: 
	Fixed wing FCF Manual front matter.Front matter shall be prepared in accordance with 3.3.3.1, except for the following:
	Fixed wing FCF Manual crew position sections.FCF procedures shall be divided into sections based on the flight crew required to accomplish the FCF requirements for the aircraft. A section shall be included for each FCF required crew position. Separate sub
	Source of data.Technical data relative to system/component operation shall be obtained from applicable aircraft technical manuals, flight manuals, communications publications, logistics support analysis record, etc., for the development of the manual.

	Sample completed checklists.When specified by the acquiring activity (see 6.2cd), sample completed checklists shall be included as the last section of the FCF Manual.

	Rotary wing FCF Manual (-6CF) arrangement.See appendix E for resources available for digital preparation of the rotary FCF Manual. The manual shall be arranged as follows: 
	Rotary wing FCF Manual front matter.Front matter shall be prepared in accordance with 3.9.1.1, except content and references will support rotary wing applications.
	Rotary wing FCF Manual sections.Separate sections, as required, shall be prepared for each phase of flight to be operated duri
	Source of data.See 3.9.1.2.1.

	Sample completed checklists.When specified by the acquiring activity (see 6.2cf), sample completed checklists shall be included as the last section of the FCF Manual.


	Acceptance and FCF Checklist (-6CL).The Acceptance and FCF Checklist (-6CL) will be developed to be used by the crew member to record findings and sign upon completion of the acceptance and FCF. See appendix F for resources available for digital preparati
	FCF Checklist front matter.The checklist front matter shall be in an abbreviated style as follows: it will consist of the checklist title, technical manual identification number, aircraft model, distribution statement, replacement note (when applicable), 
	FCF Checklist title.The title portion of the FCF checklist shall reflect the applicable type, model, and series of a system. T
	FCF Checklist distribution statement.The distribution statement shall be the same as on the parent FCF Manual.

	FCF Checklist procedural arrangement.FCF checklist procedural items shall be arranged directly under the title and content shall be continued on additional cards as shown (for fixed wing see figure 18, for rotary wing see figure 19). When specified by the
	Fixed wing checklist-crew members.Checklist items for each type of crew member shall begin on a new card (see figure 20).

	FCF Checklist contents and format.Checklist items shall be listed in sequential order in accordance with the FCF procedures manual. The checklist shall be formatted in such a way as to facilitate use by the crew member to record findings and sign upon com

	Sample Basic Weight Checklists Manual (-5-1).Chart A shall be used as the contents of the Sample Basic Weight Checklists Manual for the applicable Type/Model/Series aircraft or rotorcraft (see 6.2ci). The contractor shall prepare this data, using SAWE-RP7
	Sample Basic Weight Checklists Manual (-5-1) arrangement.See appendix G for resources available for digital preparation of the Sample Basic Weight Checklists Manual. Each Sample Basic Weight Checklists Manual shall be arranged as follows: 
	Front matter.The front matter shall consist of a title page and TOC in accordance with the requirements of MIL-STD-38784. The following is an exception to the general front matter requirements:
	Sample Basic Weight Checklists Manual title.The aircraft type designation shall be used as the prime title. The words “TECHNIC

	Section I - Introduction.Section I shall contain the introduction requirements of MIL-STD-38784. In addition, it shall include an explanation of how to use and maintain the sample Chart A, and create a new Chart A (see figure 21).
	Section II - Sample Basic Weight Checklists (Chart A).Section II shall begin by identifying the sample basic weight checklists contained in the manual (see figure 22). The remainder of Section II shall consist of the sample basic weight checklists records


	Loading Data Manual (-5-2).Chart E shall be used as the contents of the Loading Data manual for the applicable Type/Model/Series aircraft or rotorcraft (see 6.2ci). The contractor shall prepare this data, using SAWE-RP7, for Air Force completion of the Lo
	Loading Data Manual (-5-2) arrangement.See appendix H for resources available for digital preparation of the Loading Data Manual. Each Loading Data Manual shall be arranged as follows: 
	Front matter.The front matter shall consist of a title page, LEP, TOC, LOI, and LOT in accordance with the requirements of MIL-STD-38784, with the following exceptions.
	Loading Data Manual title.The aircraft type designation shall be used as the prime title. The words “TECHNICAL MANUAL” shall b

	Section I - Introduction.Section I shall contain the Introduction requirements of MIL-STD-38784. In addition, it shall include a weight and balance classification reference, and an explanation of how to use the Chart E (see figure 24).
	Section II - Loading Data.Section II shall begin by delineating weight and balance control requirements, aircraft weighing requirements and intervals, and the contained Loading Data (Chart E). The weighing intervals shall be determined by the acquiring ac
	Maintaining manuals.When required by the acquiring activity, (see 6.2cm and figure 25). Weight and Balance personnel (per TO 1-1B-50) will maintain a current Weight and Balance Handbook for each representative aircraft. A representative aircraft is one wh
	Specific weighing requirements.When required by the acquiring activity (see 6.2cn), specific weighing requirements such as after engine change, etc., will be specified as subparagraphs. See figures 25 and 26.
	Weighing record.After completion of the Aircraft Weighing Record (see TO 1-1B-50, DD Form 365-2), forward one copy to (list the address of the Logistic Center which is assigned to the maintenance engineering management responsibility for the aircraft) as 



	Sample Basic Weight Checklists and Loading Data Manual (-5).When specified by the acquiring activity (see 6.2cp), a combined Sample Basic Weight Checklists and Loading Data Manual shall be prepared according to the following requirements.
	Sample Basic Weight Checklists and Loading Data Manual (-5) arrangement.See appendix I for resources available for digital preparation of the Sample Basic Weight Checklists and Loading Data Manual. Each Sample Basic Weight Checklists and Loading Data Manu
	Front matter.The front matter shall consist of a title page, TOC, and an introduction in accordance with the requirements of MIL-STD-38784. The following is an exception to the general front matter requirements:
	Sample Basic Weight Checklists and Loading Data Manual title.The aircraft type designation shall be used as the prime title. T
	Introduction.The Introduction shall contain the introduction requirements of MIL-STD-38784. In addition, it shall include:

	Section I - Sample Basic Weight Checklists (Chart A).Section I shall contain the requirements specified in 3.11.1.3.
	Section II - Loading Data (Chart E).Section II shall contain the requirements specified in 3.12.1.3 and subordinate paragraphs, as required.



	4VERIFICATION
	Verification requirements.When the technical data produced according to this specification is offered for acceptance, all tests, reviews, and verifications specified by the acquiring activity to determine that it conforms to the requirements in Section 3 
	Compliance.Technical Manuals (TMs) shall meet all requirements of Section 3 of this specification and the applicable Digital Support Suite (DSS) appendix, as specified by the acquiring activity (see 6.2). The requirements set forth in this specification s

	5PACKAGING
	Packaging.For acquisition purposes, the packaging requirements shall be as specified in the contract or order (see 6.2cr). When packaging of materiel is to be performed by Department of Defense or in-house contractor personnel, these personnel need to con

	6NOTES
	Intended use.The technical manuals prepared in accordance with the requirements of this detail specification are intended to provide information for flight crews in the operation of aircraft and on-board systems. Military-specific requirements contained h
	Acquisition requirements.Acquisition documents should specify the following:
	Technical manuals.The requirement for technical manuals should be considered when this specification is applied on a contract. If technical manuals are required, specifications and standards that have been authorized and assigned an Acquisition Management
	Subject term (key word) listing.
	Acronyms.
	Definitions.To clarify the terms used throughout this specification, the following definitions are given:
	Abbreviated checklist classes.There are three classes of abbreviated checklists as follows:
	Acceptance inspection.An inspection that will be performed on all newly assigned or extensively modified aircraft or drones to determine mechanical fitness for flight and which usually requires an FCF.
	Drag index number.A summation of the store drag numbers. Scaling of drag numbers should result in a total drag number equal to or less than 100 units.
	Electronic presentation.The unique formatting and functionality requirements for developing TMs as modular or content-oriented data (as opposed to linear document-oriented/printed publications) to be rendered digitally, e.g., in HTML or equivalent, for di
	Emergency descent.A descent in which technique and procedures, if exceeded, could result in superficial damage to the aircraft but does not result in permanent damage or major repairs to the aircraft.
	Intermediate stops.Stops such as refueling, crew change, or pickup and discharge of cargo or passengers.
	Mean Aerodynamic Chord.An engineering term which represents an airfoil’s chord in aircraft design. It is a constant length whi
	Miscellaneous emergencies.All conditions that do not immediately affect the airworthiness of the aircraft but that could deteriorate into a dangerous situation.
	Print presentation.The unique formatting and functionality requirements applicable to TM data developed for rendering as linear document-oriented (i.e., page-oriented) and printed publications. In this specification this includes ISO 32000-1:2008 Documen
	Radar station keeping.Term used when radar is used as the primary method for maintaining an aircraft in a specified location.

	TM verification requirements.The Air Force Technical Order Policy and Procedures team, AFMC/A4FI, provides the specific requirements for verification of technical data developed and delivered through this specification, as well as guidance for including t
	Additional supporting references.Though the following reference documents were current as of the publication of this detail specification, they should be checked for currency each time they are used.
	Guidance to aircrews for weather conditions.AFH 11-203, Weather for Aircrews, contains guidance to aircrew members regarding the fundamentals of weather. Volume 1 provides weather guidance for visual and instrument flight under most circumstances. Volume 
	Aircraft flight instruments information.AFMAN 11-217V1, Instrument Flight Procedures, provides detailed description and operation of individual flight instruments to aircrew members (see 3.3.3.2.25 and 3.3.3.2.25.2). See also Volume 2, Visual Flight Proce

	Aircraft weight and balance classification.Aircraft weight and balance classifications (Class 1 and Class 2 aircraft) are defined in SAWE-RP7 (previously MIL-W-25140) and TO 1-1B-50.
	AWBS.For information concerning AWBS, see TO 1-1B-50.
	Charts A and E.Chart A is the DD Form 365-1 (see TO 1-1B-50), Basic Weight Checklist Record. Chart E is not a standard form, but may be any of the graphics, charts, or tables that are contained in TO 1X-XXXX-5-2 that provides loading data.
	Commercial Flight Manuals.The contents of MIL-PRF-32216 will be used as a guide for the review and acceptance of commercial Flight Manuals. Acquiring activities will review the commercial Flight Manual against the intent of this specification. Usability a
	Concurrence of checklists with Flight Manuals.Checklists will be issued simultaneously with the initial issue or revision of the Flight Manual. Changes to checklists that are affected by a change or supplement to the Flight Manual will be issued with the 
	Critical system malfunctions.Some equipment malfunctions historically lead to rapid deterioration of a critical system which i
	Documentation of deviations or additional requirements.Procurement documents will require documentation of each deviation by specification paragraph number and of all items that are not covered in this specification but that are applicable in the preparat
	Emergencies.Many emergencies will require some urgency in landing the aircraft. If the pilot waits too long and over-flies “ac
	Interactive Electronic TMs (IETMs) or Interactive Electronic Technical Publications (IETPs).Requirements for digital functionality, formatting, and output of IETMs or IETPs are beyond the scope of this detail specification; refer to MIL-STD-3048.
	Manifold pressure.To partially offset the loss of power due to humidity, the manifold pressure limits for maximum power may be increased by the existing water vapor pressure up to 1.5 inches Hg with the use of a correction scale (see 3.4.10.2.4.1a).
	Monitoring aircraft performance.The reason for monitoring aircraft performance is to determine if a safe takeoff can be made and to give the pilot a basis to determine when to abort or continue takeoff during an emergency (see 3.4.10.3.3.1).
	Printing standard.All Flight Manual publications printed on paper stock are prepared to quality Level III as specified in GPO Publication 310.1, GPO Contract Terms: Quality Assurance Through Attributes Program for Printing and Binding.
	Time Compliance TOs.See TO 00-5-15 for guidance on administration of the TCTO process. When modifications have been completed 
	Use of formal supplements, changes, and revisions for digital TMs.See TOs 00-5-1 and 00-5-3 for current guidance regarding the applicability of formal supplements, changes, and revisions to digital TMs.
	Changes from previous issue.The margins of this specification are marked with vertical lines to indicate where changes from the previous issue were made. This was done as a convenience only and the Government assumes no liability whatsoever for any inaccu

	FLIGHT MANUAL, PERFORMANCE DATA MANUAL, AND MISSION CREW MANUAL
	A.1SCOPE
	Scope.This appendix describes the standard Air Force (AF) markup language digital tools created for developing and delivering AF Technical Manuals (TMs). These tools are available in the Digital Support Suites (DSS) provided by the AF Technical Manual Spe
	Template Tool.The Document Type Definition (DTD) is the primary tool used as a template for authoring AF TMs and is based on rules outlined in MIL-PRF-28001 and ISO 8879. See A.2.1 for information about the DTD specified for this appendix subset.

	A.2DSS
	DTD.The DTD provides the structure and content template in accordance with the content specific requirements of this specification (see 3.3, 3.4, and 3.5). To be delivered digitally, the TM shall be tagged using the applicable DTD provided through the TMS
	Tag Description Table (TDT).The TDT provides detailed descriptions of the elements contained in the DTD. The TDT contains the element tagging structure, parent elements, full element name, source paragraph, attribute descriptions unique to the element, an

	A.3OBTAINING DSS tools
	Obtaining files by users with .mil web site access.The following applies to those interested in obtaining DSS component files who are on a .mil internet domain, having .mil web address access.
	AF TMSS web site.DTDs, TDTs, and other files in the DSS can be accessed on the TMSS web site at https://techdata.wpafb.af.mil/

	Obtaining files by users with a Public Key Infrastructure (PKI) certificate or a Common Access Card (CAC).The following applies to those interested in obtaining DSS component files who have a PKI certificate or a CAC:
	AF TMSS SharePoint web site.DTDs, TDTs, and other files in the DSS can be accessed at the AF TMSS SharePoint web site: https://cs2.eis.af.mil/sites/12316/default.aspx.

	Obtaining files by users without .mil access, PKI certificate, or CAC.Those seeking to obtain DSS files who do not have .mil web access, a PKI certificate, or a CAC should contact their government program management office or see A.3.4 to obtain informati
	TMSS Helpdesk assistance.Address any requests regarding the DSS by E-mail to SGMLSUPPORT@us.af.mil (organizational address: Wright-Patterson AFLCMC/HIAM-TMSS HLPDSK) or by postal mail to Air Force Technical Manual Specifications and Standards, AFMC/AFLCMC


	SUPPLEMENTAL FLIGHT MANUAL
	B.1SCOPE
	B.2DSS
	DTD.The DTD provides the structure and content template in accordance with the content specific requirements of this specification (see 3.6). 

	B.3OBTAINING FILES

	ABBREVIATED FLIGHT CREW CHECKLIST
	C.1SCOPE
	C.2DSS
	DTD.The DTD provides the structure and content template in accordance with the content specific requirements of this specification (see 3.7). 

	C.3OBTAINING FILES

	SAFETY AND OPERATIONAL SUPPLEMENTS
	D.1SCOPE
	D.2DSS
	DTD.The DTD provides the structure and content template in accordance with the content specific requirements of this specification (see 3.8). 

	D.3OBTAINING FILES

	ACCEPTANCE AND FUNCTIONAL CHECK FLIGHT MANUAL
	E.1SCOPE
	E.2DSS
	DTD.The DTD provides the structure and content template in accordance with the content specific requirements of this specification (see 3.9). 

	E.3OBTAINING FILES

	ACCEPTANCE AND FUNCTIONAL CHECK FLIGHT CHECKLIST
	F.1SCOPE
	F.2DSS
	DTD.The DTD provides the structure and content template in accordance with the content specific requirements of this specification (see 3.10). 

	F.3OBTAINING FILES

	SAMPLE BASIC WEIGHT CHECKLISTS MANUAL
	G.1SCOPE
	G.2DSS
	DTD.The DTD provides the structure and content template in accordance with the content specific requirements of this specification (see 3.11). 

	G.3OBTAINING FILES

	LOADING DATA MANUAL
	H.1SCOPE
	H.2DSS
	DTD.The DTD provides the structure and content template in accordance with the content specific requirements of this specification (see 3.12). 

	H.3OBTAINING FILES

	SAMPLE BASIC WEIGHT CHECKLISTS AND LOADING DATA MANUAL
	I.1SCOPE
	I.2DSS
	DTD.The DTD provides the structure and content template in accordance with the content specific requirements of this specification (see 3.13). 

	I.3OBTAINING FILES
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