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(Copies of this document are available online at http://www.e-publishing.af mil. Copies of documents required
by contractors in connection with specific procurement functions should be obtained from the acquiring
activity or as directed by the contracting officer.)

2.3 Order of precedence. Unless otherwise noted herein or in the contract, in the event of a conflict
between the text of this document and the references cited herein, the text of this document takes
precedence. Nothing in this document, however, supersedes applicable laws and regulations unless a
specific exemption has been obtained.

3 REQUIREMENTS
3.1 General requirements. The general manner of development and preparation for aircraft cargo loading
and off-loading Technical Manuals (TM), hereafter called manuals, and checklists shall be in accordance with
MIL-STD-38784 and MIL-DTL-5096.

3.1.1 Format. Format of the manuals shall be in accordance with the requirements of MIL-STD-38784,
except as otherwise specified herein. Unless otherwise specified by the acquiring activity, chapters and
sections shall be arranged as identified herein (see 6.2b).

3.1.2 Contents. The manuals shall contain all essential information and instructions for loading, securing
loads, and off-loading cargo aircraft. Typical loads consist of vehicles, weapons, heavy equipment, bombs,
warheads, missiles, aircraft, troops, litters, containers, airdrop modular platforms, and general cargo-palletized
and unpalletized. The manuals shall contain only handling procedures and associated information used when
the aircraft is on the ground. Inflight procedures shall not be included in the manuals.

3.1.3 Illustrations and tables. In addition to those specified herein, illustrations (including charts, diagrams,
etc.) and tables which distinctly contribute to the clarity and understanding of instructions and procedures
shall be used. Illustrations and tables for each chapter shall be placed at the end of the chapter following
the text. Illustrations shall be grouped together followed by the tables.

3.2 Loading Instructions Manual. The Loading Instructions Manual shall be arranged as follows. Appendix
A provides the directions for obtaining digital tools for the electronic preparation of this manual.

a. Front Matter. (See 3.2.1.)

b. Chapter 1 – Introduction. (See 3.2.2.)

c. Chapter 2 – Description of Aircraft Features. (See 3.2.3.)

d. Chapter 3 – Aircraft Configuration. (See 3.2.4.)

e. Chapter 4 – General Procedures. (See 3.2.5.)

f. Chapter 5 – Emergency Procedures. (See 3.2.6.)

g. Chapter 6 – Specific Procedures. (See 3.2.7.)

h. Chapter 7 – Airdrop Procedures (Personnel and Cargo). (See 3.2.8.)

i. (M)(N) Chapter 7 – Wheeled Cargo. (For rotary wing and tilt rotor aircraft only: see 3.2.9.)

j. (M)(N) Chapter 8 – Airdrop Procedures (Personnel and Cargo). (For rotary wing and tilt rotor
aircraft only: see 3.2.10.)

k. Alphabetical Index. (See 3.2.11.)

3.2.1 Front matter. The front matter shall be in accordance with MIL-STD-38784 except the (A)(N)
Foreword/Preface/Introduction requirements of MIL-STD-38784 shall be contained in Chapter 1, Introduction.

3.2.2 Chapter 1 – Introduction. Chapter 1 shall state the type of aircraft, series, and model designation and
shall briefly describe the aircraft covered by the manual. It shall also provide the following information.

3.2.2.1 Purpose of manual. The following shall be included as a standard paragraph to cover the
intended purpose of the manual:
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“The purpose of this manual is to provide cargo handling personnel with sufficient information
and data to load, secure, and off-load all types of cargo efficiently and safely and to explain
the restrictions governing these operations. The manual includes procedures pertaining to ground
functions and air drop procedures.”

3.2.2.2 Brief chapter descriptions. The following brief chapter descriptions shall be included as standard
paragraphs in Chapter 1:

a. “Chapter 2 – Description of Aircraft Features. This chapter presents a general description of the
cargo compartment, including profile and cross sections, cargo loading ramp (where applicable),
entrances and exits, cargo floor, roller conveyors and guides, restraint rails (where applicable),
tiedown fittings, seat and litter provisions, cargo loading aids, and storage provisions for
all cargo loading aids and tiedown devices.”

b. “Chapter 3 – Aircraft Configuration. This chapter presents aircraft preparation instructions with
respect to aircraft cargo loading, airdrop provisions and personnel equipment.”

c. “Chapter 4 – General Procedures. This chapter contains instructions relative to load preplanning,
loading, postloading, and off-loading procedures to include checklist.”

d. “Chapter 5 – Emergency Procedures. This chapter describes all ground preparations required
for cargo emergency procedures.”

e. “Chapter 6 – Specific Procedures. This chapter contains all necessary instructions relative to
preloading, loading, postloading, preflight, and off-loading procedures for cargo which, due to
physical characteristics, cannot be handled in accordance with the general procedures of chapter
4 and therefore requires special handling.”

f. “Chapter 7 – Airdrop Procedures. This chapter presents instructions relative to the procedures
required for airdrop of personnel and cargo.”

g. (M)(N) “Chapter 7 – Wheeled Cargo. This chapter presents instructions relative to the procedures
required for the load planning, loading, restraining, post-loading, and off-loading of wheeled
cargo.” Note: To be used in conjunction with the Chapter 7 requirements for rotary wing and
tilt rotor aircraft in 3.2.9.

h. (M)(N) “Chapter 8 – Airdrop Procedures. This chapter presents instructions relative to the
procedures required for airdrop of personnel and cargo.” Note: To be used in conjunction with
the Chapter 8 requirements for rotary wing and tilt rotor aircraft in 3.2.10.

3.2.3 Chapter 2 – Description of Aircraft Features. Chapter 2 shall contain the following information, in
the order specified, with necessary explanatory notes, text, and figures.

a. General Aircraft Description. (See 3.2.3.1.)
b. Aircraft Cargo Area. (See 3.2.3.2.)
c. Aircraft Cargo Aids. (See 3.2.3.3.)

3.2.3.1 General Aircraft Description. A general description of the aircraft and of the aircraft cargo, troop
carrying, litter carrying, and airdrop capabilities shall be included. A brief description of safety belts
and harnesses shall also be included.
3.2.3.2 Aircraft Cargo Area. A general description of the aircraft cargo area shall be provided, including,
but not limited to, the following:

a. Cargo Compartment. Envelope profile and cross sectional drawings, showing all dimensions
in inches and compartment identification by letter, shall be provided. Critical dimensions
which limit full use of the cargo compartment shall also be provided. Coverage shall include
information pertaining to location of electrical outlets and type of electrical power supplied
in the cargo compartment as well as brief coverage of communication systems and lighting
equipment which may be used during cargo loading and off-loading. Information on the location,
type, and dimensions of each cargo compartment overboard vent shall be provided. (M)(N)
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Note: The following applies to rotary wing and tilt rotor aircraft only. Supporting illustrations
(see examples in figure 20) shall be provided showing diagrams of the cargo compartment
loading zones that indicate fuselage stations, cargo compartment tiedown fittings, and compartment
envelope dimensions. Figures shall be referenced in the text.

b. Cargo Area Floors. A description shall be given of the main cargo floors, treadways (when
required), and maneuvering areas. Plan views of the cargo floor, showing locations of tiedown
fittings, roller conveyors, and restraint/guide rails shall also be included.

c. Cargo Loading Ramps. Where applicable, description of all parts of the aircraft ramp system
(basic ramps, ramp extensions and ramp toes) shall be provided. This shall include the relative
angles between system components and between the system, the ground and the cargo floor.
Plan views of the ramp system, showing the location of tiedown fittings, roller conveyors, and
restraint/guide rails and locks shall also be included.

d. Personnel and Troop Provisions and Access Areas. Personnel and troop entrance and exit doors
shall be identified and described with any pertinent features included. A plan view of troop
seating arrangement and litter provisions shall be included. A general description of comfort
provisions shall also be included. Emergency provisions and exits shall be identified.

e. Cargo Doors. Cargo doors shall be identified and any pertinent features described, including
limiting dimensions.

f. Cargo Tiedown Fittings. Cargo tiedown fittings shall be described listing type, strength ratings
(specify design limit or ultimate), and location in the cargo area, including stowage locations,
when applicable. Identifying color codes and markings shall be explained.

3.2.3.3 Aircraft Cargo Aids. Where applicable, a description of aircraft cargo loading and off-loading aids
and cargo securing equipment shall include, but not be limited to, the following:

a. Auxiliary Ramps/Bridges.

b. Beveled Step-Up Shoring.

c. Splice Plates.

d. Cargo Ramp Support Stand.

e. Cranes/Hoists.

f. Snatch Blocks.

g. Pulleys.

h. Winches.

i. Tiedown Devices.

j. Roller Conveyors/Ball Transfer Pads.

k. Guide/Restraint Rails.

l. Tail Support Devices.

m. Pry bars.

3.2.3.3.1 Cargo aid stowage. Stowage provisions shall be described for all cargo aids which are
carried on the aircraft.

3.2.4 Chapter 3 – Aircraft Configuration. The Aircraft Configuration chapter shall be arranged to present all
information necessary for aircraft preparation, functional checks and step-by-step installation instructions
for the following aircraft equipment:

a. Tail supports, ramps, and doors.

b. Restraint rails and roller conveyors.

c. Sidewall and centerline seats.
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d. Stanchion kit.

e. Litter provisions.

f. Rigid aft or forward facing seats, troop seats, safety belts, and harnesses.

g. Oxygen system.

h. Crane and winch.

i. Load assist devices.

j. Support jacks.

k. Airdrop systems installation.

l. Cargo tiedown fittings.

3.2.5 Chapter 4 – General Procedures. The General Procedures chapter shall contain general instructions
relative to load pre-planning/planning, loading, postloading, off-loading, and winching/hoisting procedures
(charts, scales, drawings, etc.). The data and information presented in this chapter shall pertain to cargo
which can be loaded and transported in the aircraft without the use of special handling procedures such
as those discussed in 3.2.7. Unless otherwise specified by the acquiring activity (see 6.2c), Chapter
4 shall be divided into five sections as follows:

a. Section I – Load Planning. (See 3.2.5.1.)

b. Section II – Load Methods and Restraint. (See 3.2.5.2.)

c. Section III – Winching. (See 3.2.5.3.)

d. Section IV – On/Off-Loading Procedures. (See 3.2.5.4.)

e. Section V – Charts and Graphs. (See 3.2.5.5.)

3.2.5.1 Section I – Load Planning. Unless otherwise specified by the acquiring activity (see 6.2d), load
planning shall present instructions for, but not limited to the following:

a. Aircraft Capability/Capacity Data. (See 3.2.5.1.1.)

b. General Weight and Balance Requirements. (See 3.2.5.1.2.)

c. Loading and Placement of Hazardous Cargo. (See 3.2.5.1.3.)

d. Maximum Weight Per Mission. (See 3.2.5.1.4.)

e. Weight and Balance Factors and Formulas. (See 3.2.5.1.5.)

f. Center of Gravity Computations for Aircraft and Cargo. (See 3.2.5.1.6.)

g. Weight and Balance Computer Operation. (See 3.2.5.1.7.)

3.2.5.1.1 Aircraft Capability/Capacity Data. The following strength and physical limitation information for
cargo area floors and roller conveyors shall be provided to support load planning.

a. Cargo area floors. Strength capability data for the main cargo floors, treadways (if applicable),
and maneuvering areas shall be provided. A plan view of the cargo floor showing variations in
floor strength and local concentrated load limitations in various areas shall also be included.
Strength data for the ramps, where applicable, shall be included. The data provided shall include,
but shall not be limited to, the following parameters:

1. Maximum allowable loads on and off treadways, if applicable, for both loading/off-loading
and flight conditions, shall be shown for the entire cargo floor area, including the
ramp. This information shall be derived from test data and shall represent the actual
floor strength capability.

2. Crushing allowable in pounds per square inch (psi), as well as working allowable (in psi),
for both loading/off-loading and flight conditions shall be shown for all areas of the cargo
floor, including the ramp. This information shall be based on actual floor strength test data.
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3. Allowable wheel loads on and off treadways, if applicable, for both loading/off-loading and
flight conditions, shall be determined for the entire cargo floor and ramp using actual floor
capability test results. These data shall cover solid rubber, pneumatic, and steel wheels, and
shall be shown in graphic form for various width wheels, i.e., wheel width versus (vs)
allowable load for specified floor regions. The data provided shall also include sample
problems for skid and tracked vehicle loads.

4. Shoring requirements shall be established for steel and rubber wheels, pneumatic tires, and
for rolling and parking loads on and off the treadway, if applicable. This information
shall be derived from test data.

b. Roller conveyors. Information shall be provided on the load carrying capabilities. Load carrying
data provided shall include individual roller strength based on test data and the capabilities of
various combinations of rollers (i.e., per row of rollers across the cargo floor, per specific length
or given number of rollers in one conveyor, etc.). Locations shall be in terms of aircraft/ramp
buttlines and stations. The types of rollers in each conveyor, and conveyor interchangeability
information shall also be provided.

3.2.5.1.2 General Weight and Balance Requirements. This paragraph shall include all the factors that must
be taken into consideration before actual loading is accomplished.

3.2.5.1.3 Loading and Placement of Hazardous Cargo. This paragraph shall identify the planning required
for all classes of hazardous materials that may be transported, their location on the aircraft and
appropriate jettison information.

3.2.5.1.4 Maximum Weight Per Mission. A statement shall be included that prior to loading, loading
personnel shall assemble data pertinent to the aircraft weight and the item(s) of equipment to be loaded
(such as weight, dimensions, center of gravity (CG) location, contact area, and contact area ground
pressure) for use in positioning the load.

3.2.5.1.5 Weight and Balance Factors and Formulas. This paragraph shall contain a graph or list of various
formulas used in computing aircraft weight and balance calculations (see figure 1).

3.2.5.1.6 Center of Gravity Computations for Aircraft and Cargo. A graph showing approximate allowable
net cargo CG vs fuselage stations shall be included. The graph shall include loading from zero to maximum
cargo and minimum to maximum fuel. The graph shall be based upon a range of aircraft basic weights and
CG locations to allow for anticipated variations in these values. The graph shall contain instructions to the
effect that final loading for operation of the particular aircraft shall be within the CG range (include a
reference to the applicable Basic Weight Checklist and Loading Data TM). An example of the computation
required to determine the CG of a typical cargo load shall be included (see figure 2).

3.2.5.1.7 Weight and Balance Computer Operation. If a weight and balance computer is installed,
a reference to the computer as the source of information for computation of final load position in
the aircraft shall be included.

3.2.5.2 Section II – Load Methods and Restraints. The Load Methods and Restraints section shall have
the following arrangement. Appropriate warnings, cautions, and notes as required to assure safety of
operations shall be included.

a. General. (See 3.2.5.2.1.)

b. Loading Methods. (See 3.2.5.2.2.)

c. General Vehicle On/Off-Loading. (See 3.2.5.2.3.)

d. Palletized Cargo On/Off-Loading. (See 3.2.5.2.4.)

e. Passenger/Troop On/Off-Loading. (See 3.2.5.2.5.)

f. Restraint Criteria. (See 3.2.5.2.6.)

3.2.5.2.1 General. This paragraph shall discuss the general contents of this section relative to cargo
on/off-loading and restraints (on/off-loading, restraining, and securing cargo).
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3.2.5.2.2 Loading Methods. Loading methods shall include information pertaining to floor structure,
material handling equipment, and mission accomplishment. Procedures shall be required for specific items
of cargo depending on the size, weight, and physical characteristics. Portable loading ramp extension
assembly/disassembly information and the use of steel bridge plates, pry bars, winches, and forklifts
shall be included.
3.2.5.2.3 General Vehicle On/Off-Loading. Instructions, safety precautions, shoring requirements, and the use
of hand signals for loading and off-loading of equipment and placing it into position by in-flight axle loads
on the cargo floor shall be included. (N) For hand signals, see figures 3 through 12. Instructions for
securing vehicles for turbulence and the following procedures shall also be included:

a. Assembly of equipment for loading (e.g., vehicles, tiedown devices, chocks, and loading aids).
b. Operation of cargo doors, ramps, load assist devices, aircraft support struts/jacks, etc.
c. Assembly and checking of off-loading aids.
d. Releasing of cargo restraint devices.
e. Preparation of cargo compartment and floor including stowage of seats, installation of fittings, etc.

3.2.5.2.4 Palletized Cargo On/Off-Loading. Instructions, safety precautions, shoring requirements, and use of
hand signals for loading and off-loading of palletized cargo shall include those requirements in 3.2.5.2.3 a.
through e, in addition to a. through e. below. (N) For hand signals see figures 3 through 12.

a. Pallet construction.
b. Pallet load limitations.
c. Pallet preparation.
d. Limitations/restraints for shipping of empty pallets.
e. Aircraft pallet positions and loading procedures.

3.2.5.2.5 Passenger/Troop On/Off-Loading. A description of all steps necessary for loading and off-loading
troops shall be included as follows:

a. Instructions for Operation of Safety Belts and Harnesses or a reference to the appropriate
Flight Manual Passenger Briefing.

b. Instructions for Troop Loading Procedure.
c. Instructions for Troop Off-Loading Procedure.

3.2.5.2.6 Restraint Criteria. Restraint criteria shall be provided, as applicable, for the aircraft model and
shall include the following instructions:

a. Application Of Applied Restraints. This shall include the following as it applies to the load
forces encountered during flight and crash landing:

1. Fundamental principles of cargo restraint.
2. Cargo restraint load factors.
3. Minimum resistance force.
4. Effects of applying restraints at angles.

b. Application of Tiedown Device. Application of tiedown devices shall take into account that the
load on a tiedown device shall be compatible with the strength of the fitting. Instructions for
tying down the equipment or cargo and methods of attaching tiedowns shall include the following:

1. Determination of type and quantity of tiedown devices required.
2. Show location of tiedown rings.
3. General rules for applying tiedowns.
4. Tiedown angles.
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5. Tiedown angle ratio method.
6. Tiedown rings – vertical restraint limits.

3.2.5.3 Section III – Winching. The Winching section shall have the following arrangement: Appropriate
warnings, cautions, and notes as required to assure safety of operations shall be included.
If required by the acquiring activity, this section shall include the method for calculating the required cargo
winch cable pull, based on the vehicle weight, loading method and associated friction coefficient. This
section shall also provide a way to determine the required number of snatch blocks or pulleys based
on the vehicle weight and method of loading.

a. General. (See 3.2.5.3.1.)
b. Friction Effects on Winching. (See 3.2.5.3.2.)
c. Winching Procedures. (See 3.2.5.3.3.)

3.2.5.3.1 General. This paragraph shall discuss the general contents of this section and the need for
winching procedures for certain cargo loads.
3.2.5.3.2 Friction Effects on Winching. The effects of friction during winching operations shall be explained
by use of the descriptive requirements identified below:

a. Friction.
b. Coefficient of friction.
c. Rolling friction.
d. Average coefficient of friction.
e. Winching up an incline.
f. Winching along horizontal cargo floor.

3.2.5.3.3 Winching Procedures. These procedures shall contain instructions for on/off-loading of cargo by
winching as identified below:

a. Preparation.
b. Winch cables.
c. Cargo winch operating procedures using cargo winch control panel or remote control grip assembly.
d. Portable heavy cargo winch (installation, preoperational checkout, and operation).
e. Winch loading (palletized cargo or airdrop platforms).
f. External winching using vehicle mounted winch.
g. Vehicle self winching.

3.2.5.4 Section IV – On/Off-Loading Procedures. The On/Off-Loading Procedures section shall contain
checklist information to be used for quick reference during on/off-loading as identified below. A statement
shall be included stating that this section is incomplete without the loadmaster checklist (see figure 13).

a. Load Planning checklist.
b. General Winching Preparation checklist.
c. General Winching checklist.
d. Palletized Cargo Loading checklist.
e. Vehicle Inspection checklist.
f. Vehicle Loading checklist.
g. Cargo Off-Loading checklist.
h. Personnel Loading checklist.
i. Personnel Off-Loading checklist.
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3.2.5.5 Section V – Charts and Graphs. The Charts and Graphs section shall contain charts and graphs
for determining cargo size, weight, shoring requirements, and loading area clearance limits. The
arrangement shall be as shown below. Appropriate warnings, cautions, and notes as required to assure
safety of operations shall be included.

If required by the acquiring activity, this section shall include the method for calculating approach and
cresting shoring. This section shall also include any requirements in terms of the required length of contact
of the ramp toes and the shoring or the ramp pedestal support and shoring in order to ensure that the ramp
and ramp toe structure can withstand the loads imposed during loading.

a. General. (See 3.2.5.5.1.)

b. Geometric Considerations. (See 3.2.5.5.2.)

c. Structural Considerations. (See 3.2.5.5.3.)

d. Shoring Requirements. (See 3.2.5.5.4.)

e. Roller Conveyor Limits. (See 3.2.5.5.5.)

3.2.5.5.1 General. This paragraph shall discuss the general content and purpose of this section.

3.2.5.5.2 Geometric Considerations. For the purpose of identifying cargo size limitations based on the
internal dimensions of the cargo compartment and forward and aft openings, explanatory text, charts, and
graphs shall include but not be limited to, the following:

a. Cargo Size Limitations.

b. Cargo Weight Loading Envelope.

c. Forward and Aft Loading Area Clearance Limits.

d. Forward and Aft Loading Vehicle Projection Limits.

e. Vehicle Critical Dimensions.

f. Ramp Crest Heights and Crest Limits.

g. Parking Overhang Clearance Limits.

h. Loading Overhang Limits.

i. Cargo Compartment Plan View.

3.2.5.5.3 Structural Considerations. Loading limitations based on the weight of the cargo, floor limits and
compartment loads shall be identified by the use of explanatory text, charts, and graphs, including but
not limited to, the following:

a. Cargo Weight and Cargo Floor Limitations.

b. Typical Cargo Loading Within Floor Loading Limitations.

c. Forward and Aft Cargo Ramp On/Off-Loading Limitations.

d. Cargo Maximum Allowable Lateral CG Location.

e. Concentrated Floor Loads.

f. Concentrated Floor Loads with Rubber and Non-Rubber Contact Area.

g. Maximum Allowable Floor Loads for Hard Rubber, Steel Wheels, or Track Pads.

h. Maximum Allowable Floor Loads for Concentrated Cargo Located Over Restricted Areas.

i. On/Off-Loading Maximum Allowable Loads.

3.2.5.5.4 Shoring Requirements. Shoring requirements that may be needed for loading concentrated
loads to protect the ramp and cargo shall be identified by the use of explanatory text, charts and
graphs, including, but not limited to, the following:

a. Shoring Materials.
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b. Shoring for Weight Distribution.
c. Rolling, Parking, and Sleeper Shoring.
d. Calculation of Required Shoring for Concentrated Loads.

3.2.5.5.5 Roller Conveyor Limits. Logistics and Aerial Delivery System (ADS) conveyor limits shall be
identified by the use of explanatory text, charts, and graphs to identify unit weight and CG location, contact
points on roller conveyors, length of roller conveyors, and roller load factors.
3.2.6 Chapter 5 – Emergency Procedures. The Emergency Procedures chapter shall contain all ground
preparations required for cargo emergency procedures. It shall include, ground preparation for emergency
in-flight jettison of cargo loaded on pallets, ADS cargo loaded on airdrop platforms, nuclear weapon cargo,
and reference to the applicable service directives pertaining to hazardous cargo. Unless otherwise specified
by the acquiring activity (see 6.2e), this chapter shall have the following arrangement:

a. Emergency Procedures.
b. Preflight and Postflight Emergency Procedures.
c. Inflight Jettison Procedures.

3.2.7 Chapter 6 – Specific Procedures. Chapter 6 shall contain specific instructions for preloading, loading,
restraining, postloading, preflight, special handling, and off-loading procedures for all cargo which, due to
physical characteristics, prevents it from being classified as general cargo (see 6.4.1). Instructions, listed
in proper sequence, shall be provided for preparation of the item for loading and safe restraint of the
load item, or combination of items. This chapter shall be so arranged that the instructions for each item
of outsized cargo are divided into separate sections to enable deletion, if necessary, or addition of new
material without affecting other major sections of the manual. Each item covered shall include a general
description paragraph and an identification line drawing. Text may reference appropriate paragraphs in
Chapters 3 and 4 for applicable configuration and general procedures.
3.2.7.1 Introductory text. A statement shall be included that a loading diagram is not provided for each
item listed, but that one diagram may serve for all items grouped according to similarity of special
instructions. The applicable diagram for each item can be found in the List of Illustrations.
3.2.7.2 Illustrations. Illustrations shall consist of a floor plan drawing which depicts all floor fittings (see
figure 14). Items such as vehicles showing bumpers, wheels, axle centerline, etc., to indicate the areas for
location of the item, or items, can be superimposed over the floor plan drawing to show tiedowns and points
of attachments. Keyed to the floor plan drawing shall be a tiedown index similar to the one shown on
figure 15. The floor plan illustration shall be large enough to be clearly legible. More than one tiedown
index and floor plan drawing may be used if necessary for clarity of a typical load.
(F) Electronic presentation: The floor plan illustration and the tiedown index shall be displayed together in
the same view (preferred) or provisions made for toggling between illustrations.
Print presentation: Foldout pages shall be used for this purpose, if specified by the acquiring activity
(see 6.2f). The floor plan illustration and the tiedown index shall be on facing pages but may be on
the same page if space allows and clear legibility can be obtained.
3.2.7.3 Loading data table. A table of loading data shall be furnished for each major item covered. Format
shall be similar to that shown on figure 16. The typical loads used shall not result in values which exceed
the approved gross weight or CG limits established for the aircraft. The system of restraint shall be
such that the load is in equilibrium when secured in the aircraft.
3.2.7.4 Miscellaneous equipment. Limited instructions and details for outsized cargo not requiring special
tiedown features or the complex detailed data as specified in paragraphs 3.2.7 through 3.2.7.3 shall be
included. However, when minor modification of this equipment is required for loading and off-loading
this information shall also be included. The data shall be similar to the miscellaneous equipment
loading data table shown on figure 17.
3.2.8 Chapter 7 – Airdrop Procedures (Personnel and Cargo). Note: If the TM is being developed for
rotary wing or tilt rotor aircraft, refer to 3.2i. The Airdrop Procedures (Personnel and Cargo) chapter shall
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d. Chapter 3 – Bombs – Specific Procedures. (See 3.3.3.)

e. Chapter 4 – Warheads – Specific Procedures. (See 3.3.4.)

f. Chapter 5 – Missiles and Other Nuclear Weapon Cargo – Specific Procedures. (See 3.3.5.)

g. Chapter 6 – Emergency Procedures. (See 3.3.6.)

h. Chapter 7 – Logistic Movement Procedures. (See 3.3.7.)

i. Alphabetical index.

3.3.1 Chapter 1 – Introduction. Chapter 1 shall be prepared in accordance with the requirements of 3.2.2,
except that the following information shall also be included:

a. Nuclear Safety Certification Statement.

b. Two-Person Concept.

c. Designation of Bombs, Warheads, Basic Assemblies, and Carriers.

3.3.1.1 Nuclear Safety Certification Statement. The following statement shall be included as a standard
paragraph:

“The support equipment and procedures contained herein have been evaluated and are acceptable for
this prescribed routine use with nuclear weapons.”

3.3.1.2 Two-Person Concept. Unless otherwise specified by the acquiring activity (see 6.2i), the definition
of the two-person concept as given in (F) AFI 91-104 or (N) AIRLANT/AIRPAC Instructions shall
be included in this paragraph.

3.3.2 Chapter 2 – Loading, Off-Loading, and General Procedures. Unless otherwise specified by the
acquiring activity (see 6.2j), this chapter shall contain loading and off-loading procedures common to all
nuclear weapon cargo, using various methods and equipment. This chapter shall have the following
arrangement with appropriate warnings, cautions, and notes to assure safety of operation.

a. General. (See 3.3.2.1.)

b. General Precautions and Practices. (See 3.3.2.2.)

c. Restrictions on Tiedown. (See 3.2.5.2.6.)

d. Shoring. (See 3.2.5.5.4.)

e. Loading Aids. (See 3.2.3.3.)

f. Winch Preparation. (See 3.2.5.3.3.)

g. Loading/Off-Loading and Jettisoning. (See 3.2.5.2.)

3.3.2.1 General. This paragraph shall discuss the general content and purpose of this chapter and shall
contain a reference to the appropriate Loading Instructions Manual (see 3.2) and checklist (see 3.4)
to be used in conjunction with these procedures.

3.3.2.2 General Precautions and Practices. Information relative to proper inspections and general precautions
to be followed when loading nuclear weapon cargo shall be included.

3.3.3 Chapter 3 – Bombs – Specific Procedures. In addition to the information in 3.2.7 this chapter shall
include a general paragraph containing a brief description of each bomb to be loaded and off-loaded.

3.3.4 Chapter 4 – Warheads – Specific Procedures. In addition to the information in 3.2.7 this chapter shall
include a general paragraph containing a brief description of each warhead to be loaded and off-loaded.

3.3.5 Chapter 5 – Missiles and Other Nuclear Weapon Cargo – Specific Procedures. In addition to the
information in 3.2.7 this chapter shall include a general paragraph containing a brief description of each
missile or nuclear weapon to be loaded or off-loaded.

3.3.6 Chapter 6 – Emergency Procedures. Unless otherwise specified by the acquiring activity (see 6.2k),
this chapter shall contain policies and procedures for communication, firefighting, general accidents, emergency
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destruction, unscheduled landings, accident/incident follow-up procedures, and applicable information contained
in 3.2.6. These procedures shall be covered by reference to other manuals or detailed instructions.
3.3.7 Chapter 7 – Logistic Movement Procedures. This chapter shall cover emergency logistic movement of
nuclear weapon cargo for maximum tested and maximum density aircraft loads. Arrangement shall be
similar to chapters 2, 3, 4, and 5. Exception: Routine loading and off-loading procedures contained in
chapter 2 shall not be repeated in this chapter.
3.4 Checklists. Unless otherwise specified by the acquiring activity (see 6.2l), loadmaster checklists and
nuclear weapon cargo checklists shall be prepared to cover each phase of the specified procedures. The
format shall be as shown on figure 13 and shall conform to the general checklist requirements of (F)
MIL-DTL-5096 or the general requirements of (N) MIL-DTL-85025. The checklists shall include, but
not be limited to the categories shown below. Appendix C provides the directions for obtaining digital
tools for the electronic preparation of this manual.

a. Title page/screen.
b. Print presentation: List of Effective Pages (LEP).
c. (F) Electronic presentation: List of Changes (LOC)-see MIL-STD-38784.
d. Introduction.
e. Table of Contents (TOC).
f. Load planning.
g. General winching preparation.
h. General winching.
i. Palletized cargo loading.
j. Vehicle inspection.
k. Vehicle loading.
l. Cargo off-loading.
m. Personnel loading.
n. Personnel off-loading.

4 VERIFICATION
4.1 Verification requirements. When the technical data produced according to this specification is offered for
acceptance, all tests, reviews, and verifications required by the acquiring activity to determine that it conforms
to the requirements in Section 3 of the specification, shall be accomplished as specified (see 6.2m and 6.8).
4.2 Compliance. TMs shall meet all requirements of section 3 of this specification and the appropriate
Markup Language Tool appendix, as required by the acquiring activity (see 6.2). The requirements set forth
in this specification shall become a part of the contractor’s overall inspection system or quality program.
The absence of any requirements in this specification shall not relieve the contractor of the responsibility
of ensuring that all products or supplies, submitted to the government for acceptance, comply with all
requirements of the contract. Use of sampling inspections shall be at the discretion of the contractor, and in
accordance with commercially acceptable quality assurance procedures. However, use of sampling in QA
procedures does not authorize submission of known defective material, either indicated or actual, nor does it
commit the government to accept defective material.

5 PACKAGING
5.1 Packaging. For acquisition purposes, the packaging requirements shall be as specified in the contract or
order (see 6.2). When packaging of materiel is to be performed by DoD or in-house contractor personnel,
these personnel need to contact the responsible packaging activity to ascertain packaging requirements.
Packaging requirements are maintained by the Inventory Control Point’s packaging activities within the
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FIGURE 1. Typical load planning formulas.

20

Downloaded from http://www.everyspec.com



MIL-DTL-5288K

FIGURE 2. Example of computations required for typical cargo load.
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FIGURE 3. Hand signals for directing vehicle movement and winching
on cargo aircraft (sheet 1 of 10).
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FIGURE 4. Hand signals for directing vehicle movement and winching
on cargo aircraft (sheet 2 of 10).
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FIGURE 5. Hand signals for directing vehicle movement and winching
on cargo aircraft (sheet 3 of 10).
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FIGURE 6. Hand signals for directing vehicle movement and winching
on cargo aircraft (sheet 4 of 10).

25

Downloaded from http://www.everyspec.com



MIL-DTL-5288K

FIGURE 7. Hand signals for directing vehicle movement and winching
on cargo aircraft (sheet 5 of 10).
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FIGURE 8. Hand signals for directing vehicle movement and winching
on cargo aircraft (sheet 6 of 10).
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FIGURE 9. Hand signals for directing vehicle movement and winching
on cargo aircraft (sheet 7 of 10).
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FIGURE 10. Hand signals for directing vehicle movement and winching
on cargo aircraft (sheet 8 of 10).
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FIGURE 11. Hand signals for directing vehicle movement and winching
on cargo aircraft (sheet 9 of 10).
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FIGURE 12. Hand signals for directing vehicle movement and winching
on cargo aircraft (sheet 10 of 10).
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FIGURE 13. Example of loadmaster checklist.
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FIGURE 14. Example of tiedown floor plan.
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FIGURE 15. Example of tiedown index.
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FIGURE 16. Example of loading data table.
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FIGURE 17. Example of miscellaneous equipment loading data table.
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FIGURE 18. Example of extracting parachute vs allowable load range and lock setting table.
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FIGURE 19. Example of rigging material data.
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FIGURE 20. (M)(N) Example cargo compartment diagrams.
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FIGURE 20. (M)(N) Example cargo compartment diagrams. - Continued.
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FIGURE 20. (M)(N) Example cargo compartment diagrams. - Continued.
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FIGURE 21. (M)(N) Example diagrams for pneumatic tire load limits computations.
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FIGURE 21. (M)(N) Example diagrams for pneumatic tire load limits computations. - Continued.
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FIGURE 22. (M)(N) Example diagram for determining shoring thickness
for hard rubber tires/steel wheels.
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FIGURE 23. (M)(N) Example illustrations of marshalling for wheeled cargo/forklifts.
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FIGURE 23. (M)(N) Example illustrations of marshalling for wheeled cargo/forklifts. - Continued.
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FIGURE 24. (M)(N) Example illustrations for certified vehicle transport loading procedures.
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APPENDIX A

LOADING INSTRUCTIONS MANUAL
MARKUP LANGUAGE TOOLS

A.1 SCOPE.
A.1.1 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 Specifications and Standards (TMSS) activity (see A.2). This
appendix is a mandatory part of this detail specification. The information herein is intended for compliance.

A.1.2 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.2 DSS.
The DSS is comprised of the following tools for authoring and rendering the TM. See A.3 for information
about obtaining DSS component files in digital format through the TMSS activity web site. For information
about the current status and availability of DSS tools, see A.3.4.

A.2.1 DTD. The DTD provides the structure and content template in accordance with the content specific
requirements covered under 3.2, with the exception of elements marked (M)(N) for rotary wing and tilt rotor
aircraft. To be delivered digitally, the TM shall be tagged using the applicable DTD provided through the
TMSS activity. Information concerning the markup language type and use of DTDs currently provided, i.e.,
Standardized General Markup Language (SGML), may be obtained through the contacts listed under A.3.

A.2.2 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, and entities.

A.3 OBTAINING DSS TOOLS.
A.3.1 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.

A.3.1.1 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/TMSS/. On the web page, the “Baseline” menu option in the left pane
contains three bulleted options called “Specifications”, “Standards”, and “Handbooks”. Hover the cursor over
“Specifications” and a listing of the TMSS specifications will appear. Hover over the desired specification
number and another drop down list will appear that contains an entry indicating the PDF version of the
specification and other entries for the associated appendices. To obtain the preferred subset DTD, select the
desired appendix from the list. The following items will appear on the downloading page: The name of the
specification, the appendix number and name, the current version of the DSS, buttons to download specific
DSS files provided and a “Download” button to download the entire DSS zip file.

A.3.2 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:

A.3.2.1 AF TMSS SharePoint web site. DTDs, TDTs, and other files in the DSS can be accessed at the
AF TMSS SharePoint web site: https://cs3.eis.af.mil/sites/OO-LG-MC-38/default.aspx.

A.3.3 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 (PMO) or see A.3.4 to obtain information.

A.3.4 TMSS Helpdesk assistance. Address any requests relating to the DSS by E-mail to
SGMLSUPPORT@us.af.mil (organizational address: Wright-Patterson AFLCMC/HIAM_AF TMSS HLPDSK)
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or by postal mail to Air Force Technical Manual Specifications and Standards, AFMC/AFLCMC/HIAM, 4170
Hebble Creek Road, Building 280, Door 15, Wright-Patterson AFB OH 45433-5653.
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APPENDIX B

NUCLEAR WEAPON CARGO LOADING MANUAL
MARKUP LANGUAGE TOOLS

B.1 SCOPE.
See A.1.

B.2 DSS.
See A.2 (see below for specific DTD information).

B.2.1 DTD. The DTD provides the structure and content template in accordance with the content
specific requirements covered under 3.3.

B.3 OBTAINING DSS TOOLS.
See A.3.
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APPENDIX C

LOADMASTER/NUCLEAR WEAPON CARGO CHECKLISTS
MARKUP LANGUAGE TOOLS

C.1 SCOPE.
See A.1.

C.2 DSS.
See A.2 (see below for specific DTD information).

C.2.1 DTD. The DTD provides the structure and content template in accordance with the content
specific requirements covered under 3.4.

C.3 OBTAINING DSS TOOLS.
See A.3.
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CONCLUDING MATERIAL

Custodians:
Army - TM
Navy - AS
Air Force - 16

Preparing activity:
Air Force - 16
(Project TMSS-2017-002)

Review activities:
Army - AV, MI, MT
Air Force - 11, 184

NOTE: The activities listed above were interested in this document as of the date of this document.
Since organizations and responsibilities can change, you should verify the currency of the information
above using the ASSIST Online database at https://assist.dla mil.
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