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Appendix B: B747-400 

 
B.1 Introduction 

The Boeing 747-400F cargo airplane is designed for commercial transportation of cargo. Dimensions, 

specifications, and detailed instructions contained herein do not supersede, nor do they take 

precedence over, the maintenance manual, operating manual, or other authorized FAA approved 

documents. 

 

B.2 B747-400 Aircraft - General Information 

The Boeing 747-400 is a wide-body airliner produced by Boeing Commercial Airplanes. The first 

747-400 was rolled out on January 26, 1988 and it made its maiden flight on April 29, 1988. Type 

certification was received on January 9, 1989, and it entered service with NWA on February 9, 1989. 

Western Global Airlines may operate B747-400 aircraft in various configurations. Standard B747-400 

configurations are shown in this appendix. The 747-400 has multiple locations/holds in which cargo can 

be loaded. 

B.2.1 Main Deck on B747-400 Freight Versions 

• The main deck is configured to accept unitized, palletized, and bulk cargo. 

• The forward cargo compartment (lower level) is designed to handle cargo in containers, 

secured on pallets, or in bulk form. 

• The aft cargo compartment (lower level) is designed to handle cargo in containers, secured on 

pallets, or in bulk form 

• The bulk cargo (lower level) compartment is designed to hold only bulk cargo, baggage. 
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B.2.1.1 Balance Arms/Body Stations 

Longitudinal location of all airplane component centers of gravity identified throughout this manual will be 

referred to as Balance Arms. The Balance Arm is a true measure in inches from the reference datum 

90.0 IN. forward of the airplane nose. Balance Arms are equivalent to Body Stations (B.S.). 
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Figure B.1: 

B.2.1.2 Mean Aerodynamic Chord 

The Mean Aerodynamic Chord, as used in this manual, is a wing reference distance with a length of 

327.8 IN. The Leading Edge of the Mean Aerodynamic Chord is at Balance Arm 1258.0 IN. Conversion 

of the airplane center of gravity from Balance Arm, in inches, to a percentage of Mean Aerodynamic 

Chord is derived using the following formula: 

 

%MAC =  
(B.A. - 1258.0) 100.0 

327.8 

 
The reverse conversion of the airplane center of gravity from a percentage of Mean Aerodynamic Chord 

to Balance Arm, in inches, is derived using the following formula: 

 

B.A. = 
327.8 x %MAC 

+ 1258.0 
100 

B.2.1.3 Body Buttock Line 

The Body Buttock Line is a vertical line or a vertical plane parallel to the centerline of the airplane used to 

locate points or planes to the left or right of the airplane centerline. 
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B.2.1.4 Certified Weight Limits - MTW 873000 lb (395986 kg) 

The Maximum Certified Gross Weights and Center of Gravity Limits are shown graphically on pages 2 & 

3. These Center of Gravity Limits are for taxi, takeoff, flight and landing unless otherwise specified, and 

are the absolute limits which must not be exceeded by the airplane center of gravity in any taxi, takeoff, 

flight, or landing configuration. 

 

CERTIFIED GROSS WEIGHTS 

 
LB KG 

Maximum Taxi Weight (MTW) 873000 395986 

Maximum Takeoff Weight (MTOW) 870000 394625 

Maximum Fuel Transfer Weight (MFTW) 785000 356070 

Maximum Weight with Landing Flaps 
(Flap Detents 25 and 30) 

 
670000 303906 

Maximum Landing Weight (MLW) 652000 295742 

Maximum Zero Fuel Weight (MZFW) 610000 276691 

Minimum Flight Weight (MFW) 367500 166696 

Table B.1: 

 

B.3 Aircraft Dimensions 

Practical loading challenges encountered with cargo aircraft might come in the form of package 

restrictions and/or size limitations. Having checked that a package can physically be placed upon a 

pallet or within an aircraft compartment, it is necessary to consider whether the piece will exceed 

additional load restrictions, refer to the limitations section of this appendix. 
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1. B747-400 General Arrangement and Primary Dimensions 

 

 

 
Figure B.2: 
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2. Forward Compartment Door 

 

 
Figure B.3: 
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3. Aft Compartment Door 

 

 
Figure B.4: 
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4. Bulk Compartment Door 
 

 
Figure B.5: 
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5. Main Deck Side Cargo Door 
 

 
Figure B.6: 
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B.3.1 Package Size Limits 

This section provides dimensions of the maximum package sizes that will pass through the main deck, 

forward compartment, aft compartment and bulk cargo compartment doors. Package sizes are 

approximate. Tilting, twisting, bending and/or rotating packages through door openings will allow 

additional lengths in many cases, but should be determined for each situation. A trial loading is 

recommended for packages with dimensions close to maximum dimensions indicated in the tables. 

The height dimensions do not include allowances for items increasing package height such as fork lift 

tyne thicknesses, pallet depths, skid tub heights, etc. Any such devices must be accounted for in the 

total height. 

B.3.1.1 Forward Cargo Compartment 

The following illustration shows package dimensioning used in the allowable package size tables. 

 

 
Figure B.7: 
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The following tables are applicable for packages loaded aft of the forward cargo door (8.A. 615.2 IN.). 

 

 
Figure B.8: 

B.3.1.2 Aft Cargo Compartment 

The following illustration shows package dimensioning used in the allowable package size tables. 

 

 
Figure B.9: 
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The following tables are applicable for packages loaded forward of the aft cargo door (8.A. 1865.0 IN.). 

 

 
Figure B.10: 
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B.3.1.3 Bulk Cargo Compartment 

The following illustration shows package dimensioning used in the allowable package size tables. 

 

 
Figure B.11: 
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The following table is applicable for upright [1] packages loaded forward of the bulk cargo door (8.A. 

2007.0 IN.). 

 

 
[a] Indicates loading packages aft of the door 

[1] An upright package refer to a package loaded with the assistance of mechanical ground support 

equipment and maneuvered through the door in an upright position. 

Figure B.12: 

The following table is applicable for tilted [1] packages loaded forward of the bulk cargo door (8.A. 

2007.0 IN.). 

 

 
[1] A tilted package refers to a package refers to a low-density package, which requires hand 

maneuvering through the door in a tilted position to avoid obstructions. 

Figure B.13: 
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B.3.1.4 Main Deck - Side Cargo Door 

The following table is applicable for packages loaded through the side cargo door (8.A. 1850.0 IN.). 

 

 
Table B.2: 

The package size table above does not pertain to internal engine carriage. However, when loading an 

aircraft engine through the Side Cargo Door, the full dimensions of the door shown above may be used 

when loading with care. 
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B.4 Contours and Configurations 

B.4.1 Upper Deck Configuration and Contours 

B.4.1.1 ULD CG Limits 
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B.4.1.2 32 (or 31) 88 x 125 Pallet Profiles (Yellow System) 

Note: 

A1/A2 have specific contour, see Figure B.1. 
 

 

Figure B.14: 

 

 
Figure B.15: Height Restrictions in 88x125 Configuration 
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Figure B.16: 

B.4.1.3 32 (or 31) 96 x 125 Pallet Profiles (Green System) 

Note: 

A1/A2 have specific contour, see Figure B.4 
 

 

Figure B.17: Height Restrictions in 96x125 Configuration 
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Figure B.18: 
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Figure B.19: 
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Figure B.20: 
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Figure B.21: 

B.4.1.4 88 x 108 Pallet Profiles (White System/463L) 

Note: 

A1/A2 have specific contour, see Figure B.9. 

 

 
Figure B.22: 



Cargo Handling Manual 

Appendix B: B747-400 

Page: B.22 

Effective: 

Revision: 

Oct 24, 2020 

6 

 

 

 

 

 
Figure B.23: 

 

 
Figure B.24: 
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B.4.1.5 96 x 196 Pallet Profiles 

Caution: 

PRA pallets loaded at or forward of sta. 840 must be must comply with height restrictions. 

 

 

 

Figure B.25: 

Note: 
Figure B.12 gives an example of available PRA positions. PRA pallet may be loaded 

20.175 inch increments along the section with the supporting locks. 
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Figure B.26: 
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B.4.1.6 96 x 238.5 Pallet Profiles 

Figure B.27: 
 
 

Caution: 

PRA pallets loaded at or forward of sta. 840 must be must comply with height restrictions. 

 

 
Figure B.28: 



Cargo Handling Manual 

Appendix B: B747-400 

Page: B.26 

Effective: 

Revision: 

Oct 24, 2023 

6 

 

 

 

 

Figure B.29: 

 

Figure B.30: 
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B.4.2 Lower Deck Configurations 

ULD Locations - Forward Lower Deck 

B.4.2.1 Size Code A (88 x 125”) and B (88 x 108”) 

The illustration below shows the allowable positions in the forward compartment for Size Code A and B 

ULDs. 

 

 
Figure B.31: 
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Figure B.32: 
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Figure B.33: 

Assuming a uniformly distributed load for the positions shown in the above illustration, the following table 

tabulates the center of gravity for each individual position. 

 

Figure B.34: 
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B.4.2.2 Size Code M (96 x 125”) and N (96 x 61.5”) 

The illustration below shows the allowable positions in the forward compartment for Size Code M and N 

ULDs. 

 

 
Figure B.35: 

 

 
Figure B.36: 
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Assuming a uniformly distributed load for the positions shown in the above illustration, the following table 

tabulates the center of gravity for each individual position. 

 

Figure B.37: 

B.4.2.3 Size Code K (60.4 x 61.5”) and L (60.4 x 125”) 

The illustration below shows typical positions in the aft compartment for size code K and L ULDs. 
 

 

 
Note: 

Position markings in parenthesis are equivalent IATA markings. 
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Figure B.38: 

Assuming a uniformly distributed load for the positions shown in the above illustration, the following table 

tabulates the center of gravity for each individual position. 



Cargo Handling Manual 

Effective: 

Revision: 

Oct 24, 2023 

6 

Appendix B: B747-400 

Page: B.33 

 

 

 

 

Figure B.39: 

B.4.3 ULD Locations - Aft Lower Deck 

B.4.3.1 Size Code A (88 x 125”) and B (88 x 108”) 

The illustration below shows the allowable positions in the forward compartment for Size Code A and B 

ULDs. 

 

 

 
Figure B.40: 
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Figure B.41: 



Cargo Handling Manual 

Effective: 

Revision: 

Oct 24, 2023 

6 

Appendix B: B747-400 

Page: B.35 

 

 

 

 

 
Figure B.42: 
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Figure B.43: 

Assuming a uniformly distributed load for the positions shown in the above illustration, the following table 

tabulates the center of gravity for each individual position. 

 

Figure B.44: 

B.4.3.2 Size Code M (96 x 125”) and N (96 x 61.5”) 

The illustration below shows the allowable positions in the forward compartment for Size Code M and N 

ULDs. 
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Figure B.45: 

 

 
Figure B.46: 

Assuming a uniformly distributed load for the positions shown in the above illustration, the following table 

tabulates the center of gravity for each individual position. 

 

 
Figure B.47: 
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B.4.3.3 Size Code K (60.4 x 61.5”) and L (60.4 x 125”) 

The illustration below shows typical positions in the aft compartment for size code K and L ULDs. 

 

 
Figure B.48: 
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Note: 

Position markings in parenthesis are equivalent IATA markings. 

Assuming a uniformly distributed load for the positions shown in the above illustration, the following table 

tabulates the center of gravity for each individual position. 
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Figure B.49: 

B.4.4 Non-Approved ULDs - Lower Deck 

Non-approved ULDs may be carried on Company B747 aircraft lower deck compartments provided: 

• The maximum dimensions for the B747 aircraft forward and aft lower deck compartment's 

doors are not exceeded 

• Tie-down is required for each non-approved ULD in accordance with the approved Tie-down 

procedures 

• The minimum height dimension for each non-approved ULD is 63 inches 

• The ULD must engage the restraint hardware similar to an approved ULD. Additionally, the 

same load limitations associated with equipment malfunctions must be observed in the same 

manner as approved ULDs to prevent damage to restraint equipment or its local support 

structure 

• ULDs must be serviceable and loaded in such a manner to prevent them or their cargo from 

becoming a hazard or damaging airplane structure under operational loads. 

• Open positions resulting from partial loading forward or aft of these ULDs without providing 

restraint in the forward or aft direction. These restraints are required to prevent the shifting of 

cargo under normal operational loads and may be fixed end stops, retractable guide rails, pallet 

locks or container stops. 

• The maximum allowable loads specified in the following table are not to be exceeded. In 

addition, all other shear curve, linear load, and area load limits must be observed. 

The maximum allowable load for non-approved containers and pallets in the forward and aft lower 

compartments is shown in the next table. 

 

 
Figure B.50: 


