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SECTION  II.
INTRODUCTION 

Method of Instruction: Conference
Instructor to student ratio is:  1 : Class 
Time of instruction:  2 : 40
Media: PP slides and handout
Instructor Note: Insert class breaks as appropriate.  Two 10-minute breaks have been included in the total time of instruction identified above.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Airlift Operations – Part II

Motivator
During this part of the airlift operations lesson we will discuss the military and commercial aircraft used for strategic deployment, how to prepare 463L pallets, and procedures for determining equipment center of balance.  While you may not personally build pallets or determine centers of balance, you must be knowledgeable in these procedures to ensure unit personnel correctly perform the tasks.  

Terminal 
Action:  
The student will be knowledgeable in strategic airlift aircraft capabilities and the

Learning 


procedures for building 463L pallets and determining equipment center of 

Objective


balance. 

Conditions:
Given this lesson, lesson references, and handout 

Standard:
The student will be able to identify the capabilities of military and Civil Reserve Air Fleet (CRAF) aircraft, and correctly identify procedures for preparing a 463L pallet for airlift and for determining the center of balance on unit equipment. 

Evaluation
Identify to students the evaluation process that will be used for this lesson.  Check on learning and check on review questions are included within the lesson.

Instructional 
In part one of this lesson we discussed organizational responsibilities for strategic airlift, unit

Lead In
responsibilities for preparing soldiers and equipment for airlift operations, the process for developing aircraft load plans, and unit processing through the APOE.  During this lesson we will identify capabilities of military and commercial aircraft used by the Air Force to provide strategic airlift.  We will then discuss the 463L pallet system and pallet building techniques.  Finally, we will walk through the computations for determining the center of balance for unit equipment. 

SECTION III. 
PRESENTATION 

Enabling Learning Objective A.



Action:  
Discuss military and Civil Reserve Air Fleet aircraft used for strategic airlift 



Conditions:
Given this lesson, lesson references and handouts


Standard:
The student will be able to identify the capabilities of military and CRAF airlift aircraft. 

1.  
Learning Activity 1 – Military and CRAF strategic airlift aircraft

Method of Instruction: Conference
Instructor to student ratio is:  1 : Class 
Time of instruction:   : 50
Media: PP slides and handout
Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – References

a. The following references have been used in this lesson.


DOD 4500.9-R,
Defense Transportation Regulation, Part III, Mobility 




FM 55-9
Unit Air Movement Planning




FM 55-65
Strategic Deployment




Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – Military and CRAF Airlift Aircraft

b. The Air Force operates cargo aircraft to provide strategic airlift to deploying forces around the world.  During this part of the lesson we will discuss the various aircraft that could be used to support your unit’s deployment by strategic air.  

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   –  C-130 “Hercules” 

c. The first aircraft we will discuss is the C-130.  This aircraft is not considered a strategic asset, however it is routinely used within a theater of operations to move soldiers and equipment.  It is the primary aircraft used by AMC for tactical airlift.  The C-130 series Lockheed aircraft is a high-winged, turbo-prop airplane designed for tactical/intra-theater type missions.  The C-130 characteristics are:

(1) Length: 97 feet, 9 inches

(2) Height: 38 feet, 3 inches

(3) Wingspan: 132 feet, 7inches 

(4) Maximum takeoff weight: 155,000 pounds

(5) Range: 2,356 miles loaded & ,5200 miles unloaded

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – C-130 “Hercules” (Cont)

(6) Shown on this slide is the cargo compartment, which has a length of 41 feet, a width of 108 inches, and a height of 9 feet.

(7) The rear ramp length is 88 inches with a width of 108 inches and a height of 76 inches. 

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – C-130 “Hercules” (Cont)
(8) The C-130 has six pallet positions.  Note the number 6 pallet is on the aircraft ramp.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – C-130 “Hercules” (Cont)

d. This slide shows a 463L pallet that will be placed in the third or fourth pallet position.  When you build pallets for these positions there must be six inches of space between the cargo and the pallet edge on the pallet side (88 inch side) that is adjacent to the next pallet.  When the third and fourth pallets are built with this space and are placed next to each other, it creates an aisle for movement between the pallets. 

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – C-130 “Hercules” (Cont)

e. This slide shows a 463L pallet and the aisle way you will need to leave when the pallet is in the 6th position.  Note the height restriction of 76 inches for pallets placed on the ramp.
Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – C-130 “Hercules” (Cont)

f. The C-130 has a crew of five consisting of two pilots, a navigator, a flight engineer and a loadmaster.  The aircraft can carry 92 troops, 64 paratroopers, 74 litter patients, or six standard freight pallets.  Its cargo capacity is 45,000 pounds.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – C-141B “Starlifter” 

g. The C-141 series aircraft by Lockheed - Martin is a high-swept-wing, turbo-fan-jet airplane designed for strategic, intertheater missions. 

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – C-141B “Starlifter” (Cont)
h. The C-141 is one of two primary aircraft used for strategic deployment of soldiers and cargo.  Aircraft characteristics include:

(1) Wingspan of 160 feet.

(2) Length of 168 feet, 4 inches and height of 39 feet, 3 inches.

(3) The range is unlimited with in flight refueling.

(4) Maximum takeoff weight is 323,100 lbs.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – C-141B “Starlifter” (Cont)
i. The C141 has a capability to transport 200 soldiers, 155 paratroopers, and 103 litters with 14 seats available.  The aircraft’s maximum cargo capacity is 68,724 pounds.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – C-141B “Starlifter” (Cont)
j. This slide shows the 13 pallet positions available in the aircraft.  The cargo compartment height is 9 feet 1 inch; length, 93 feet 4 inches; and width, 10 feet 3 inches.  The cargo door is 10.25 feet wide with a height of 9.08 feet 

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – C-141B “Starlifter” (Cont)
k. The C-141 has a crew of five which includes two pilots, two flight engineers and one load master.  A navigator is added to the crew when the aircraft is performing airdrops.  For aeromedical missions, two flight nurses and three medical technicians join the crew. 

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – C-17 “Globemaster III”
l. The C-17 is the second primary aircraft used for strategic airlift of cargo and soldiers.  Aircraft  characteristics are:
(1) Wingspan: 169 feet 10 inches (to winglet tips)

(2) Length: 174 feet

(3) Height: 55 feet 1 inch

(4) Range: Global with in flight refueling 

(4) Maximum takeoff weight: 585,000 pounds

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – C-17 “Globemaster III” (Cont)

(5) Cargo Compartment: Length, 88 feet; width, 18 feet; height, 12 feet 4 inches 

(6) Cargo Load: 170,900 pounds (18 pallet positions)

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – C-17 “Globemaster III” (Cont)
m. This slide shows the 18 pallet positions that are available aboard this aircraft.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – C-17 “Globemaster III” (Cont)
n. The C-17 has a crew of three consisting of two pilots and a loadmaster.  It can carry a load of 102 troops or paratroopers, 48 litters, and 54 ambulatory patients and attendants.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – C-17 “Globemaster III“(Cont)
o. The C-17 is replacing the C-141 as the Air Force’s primary aircraft for strategic airlift.  This slide shows a typical C-17 aircraft load.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – C-5 “Galaxy”

p. We will now move on to the Lockheed-Martin manufactured C-5.  This aircraft is a high swept-wing, turbo-fan-jet aircraft.  Its primary mission is strategic airlift of cargo or equipment that is outsized or oversized.  

(1) The aircraft’s wingspan is 222.9 feet, its length 247.1 feet, and it is 65.1 feet high at the tail.

(2) Its un-refueled range is 4,400 miles loaded and 10,500 unloaded.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – C-5 “Galaxy” (Cont)
q. A special feature of the C-5 is its ability to load and unload from either end of the cargo compartment and its capability to “kneel.”  This is the ability to lower either end of the aircraft to facilitate loading and unloading. 

r. A crew of seven consisting of a pilot, co-pilot, two flight engineers and three loadmasters operates the aircraft.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – C-5 “Galaxy” (Cont)

s. This slide shows a C-5 with both ramps open.   The large cargo compartment has a height of 13.5 feet, width of 19 feet and its length is 143 feet, 9 inches. 

t. The C-5’s maximum cargo weight is 170,000 pounds.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – C-5 “Galaxy” (Cont)

u. This is a pallet position diagram of the C-5 showing all 36 pallet positions.  Note that pallets can be placed on both the forward and aft ramp. 

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – C-5 “Galaxy” (Cont)

v. This slide shows the special considerations for placing pallets in the one and two positions on the forward ramp.  The pallets for these positions must be built with a 14-inch access aisle. 
Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – C-5 “Galaxy” (Cont)

w. This slide shows the rear two pallet positions and their limitations.  These pallets have a 70 inch height limitation and also require a 14 inch access aisle. 
Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – C-5 “Galaxy” (Cont) 

x. This last slide shows the upper level passenger compartment located in the back of the aircraft behind the wings.  There is room for approximately 70 troops above the cargo compartment.  
Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – KC- 10A “Extender”

y. The KC-10A series aircraft is a swept-wing tri-jet designed to air-refuel military airplanes and airlift cargo and support personnel.  In addition to being equipped to air refuel military aircraft, the KC-10A can be refueled from another KC-10A or KC-135 tanker.  Aircraft characteristics include:

(1) Length of 181 feet, 7 inches; height of 58 feet, 1 inch; and a wingspan of 165 feet, 4.5 inches.
(2) Maximum takeoff weight of 590,000 pounds.

(3) Range of 4,400 miles with cargo and 11,500 miles without cargo.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – KC-10A “Extender” (Cont)
(4) The maximum cargo payload is 170,000 pounds and the aircraft has 25 pallet positions.

(5) A crew of four consisting of the aircraft commander, pilot, flight engineer and boom operator mans the KC-10.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – KC-10A “Extender” (Cont)

z. The KC-10A can carry up to 25 pallets, but passenger seats usually replace the first two pallet positions.  Pallet position 13L is not normally used for cargo.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – Aircraft Comparison
aa. This slide shows the different cargo capacities of the aircraft we just discussed.  Note that the C-17 is similar in size to the C-141 but carries 5 more pallets.   The C-17 can also land in about the same distance as the C-130, but carries three times the pallets and 5 times the cargo weight.  

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – Civil Reserve Air Fleet (CRAF)
ab. We will now discuss the Civil Reserve Air Fleet (CRAF), which is designed to supplement the military’s organic strategic airlift capability. 

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – CRAF (Cont)

ac. CRAF is a separate program from the commercial contract carriers that currently move most of our passenger traffic through AMC’s normal system.  CRAF is a voluntary contractual program that is designed to supplement our strategic airlift capabilities with civilian aircraft during a crisis.  This augmentation includes both cargo and passenger aircraft.  The military leases the civil aircraft with crews during crises operations.  The CRAF capability was first activated during Desert Shield in August of 1990.   

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – CRAF (Cont)
ad. CRAF can provide 50% of AMC’s total strategic airlift capability, and 24% of its total cargo lift capability.  This is using all the committed civilian aircraft such as the B-747 freighters and other cargo aircraft.  As you can see, CRAF is a critical capability that can augment our organic airlift capability. 

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – CRAF (Cont)
ae. In time of crisis, CRAF will carry almost 95% of the passenger airlift requirements.  This is utilizing all the civilian carriers who have committed their passenger aircraft.  DOD has provided funding to several civilian carriers to convert their aircraft to aeromedical evacuation airlift.  We will rely on almost 100% of these converted CRAF aircraft for our medical transport in contingency operations or war. 

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – CRAF (Cont)
af. CRAF support is divided into three stages.  The first stage will utilize up to 77 aircraft under the 1st Qtr FY 2001, agreements.  If stage two is activated an additional 182 aircraft can be called to service.  This brings the total aircraft available to 259.   Under CRAF stage three the remaining 544 aircraft become available for use.

ag. The total aircraft available under the 1st quarter FY 2001 agreement is 803.  The number of aircraft available by stage can change quarterly.  

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – CRAF (Cont)
ah. The CRAF is configured into three segments of operation.  The first is the international segment.  This is broken down into two parts; short range and long range.  In the long-range section, the airlines commit to providing aircraft that can fly transcontinental distances.  These aircraft include the B747, MD-10, and extended range A300 aircraft.  The short-range section consists of aircraft such as the B737 and the MD-80 series. 

ai. The aeromedical evacuation segment is made up of B-767 aircraft that have been altered to quickly remove the interior airline seating sections.  These seats are then replaced with litters for transporting patients.   Currently, three airlines are participating in the aeromedical evacuation segment.  These airlines provide over 50 aircraft in stages two and three.  

aj. The last segment is the National segment.  It includes domestic US and Alaska sections.  These aircraft are primarily used inside the United States and Alaska to move passengers and some cargo. 

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – Summary

ak. During this part of the lesson we discussed military and commercial aircraft that are used for strategic airlift of soldiers and cargo.  The military aircraft included the C-141, C-17, C-5, KC -10 and the C-130.  We noted that the C141 and the C-17 are the primary aircraft used for deploying forces and their equipment.  The C-5 is used to transport oversize/outsized cargo. We also discussed the C-130.  While not a strategic airlift aircraft, the C-130 is used to transport soldiers and cargo in a tactical environment and for intratheater movement.  We also looked at the cargo capacity of each aircraft and special requirements for positioning 463L pallets.  

al. We discussed the Civil Reserve Air Fleet (CRAF) program that provides commercial airlift to support the military during a crisis situation.  This program consists of three stages, with each stage providing progressively more aircraft for military use.  CRAF is a vital part of our nation’s strategic airlift capability.  It provides 24 percent of the Air Forces cargo transport capability and 95 percent of the passenger capability.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  –  Conduct a Check on Learning 

al. Are there any questions on this section of the lesson? (Answer any questions, and then ask following questions)

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – Check on Learning (Questions & Answer 1)

Q1: What are the two primary military aircraft used for strategic airlift of soldiers and cargo? 

A1:  The C-17 and the C-141. 

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – Check on Learning (Questions & Answer 2)
Q2: What military cargo aircraft provides strategic airlift for moving outsized and oversized equipment?

A2: The C-5. 

Enabling Learning Objective B.

Action:  
Discuss correct procedures for using 463L pallets to transport unit cargo.



Conditions:
Given this lesson, lesson references and handouts.


Standard:
The student will be able to correctly describe procedures for inspecting, building, and documenting 463L pallets. 

1.
Learning Activity 1 – 463L Pallet System

Method of Instruction: Conference
Instructor to student ratio is:  1 : Class 
Time of instruction:   : 50
Media: PP slides and handout
-----------------------------------------------------------------------------------------------------------------------

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – 463 L Pallet System    (Introductory Slide)

a. In this part of our lesson we will discuss the 463L pallet system and how it is used to transport unit cargo.  We will also discuss pallet building and documentation requirements.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – 463L Pallet System
b. Proper restraint of cargo is important in air movement due to the possibility of cargo shifting during flight.  The 463L pallet system was designed to provide deploying units with the ability to consolidate cargo and efficiently move it through the military air transportation system.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – 463L Pallet 

c. The overall dimensions of the 463L pallet are 108 inches in length and 88 inches in width.  The pallet is a little over two inches in thickness.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – 463L Pallet (Cont)
d. The usable space on a 463L pallet is 104” long and 84” wide.  There is a 2” safety edge around the pallet.  Cargo cannot be placed on the edge. 

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – 463L Pallet Construction

e. The pallet has a core of fiberglass or balsa wood with an aluminum skin over the top.  The 2” safety edge contains the aluminum skin rails for locking the pallet in the aircraft and has attached tie down rings.  These rings have a holding capacity of 7500 pounds each. 

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – 463L Pallet Serviceability

f. When using 463L pallets to transport unit cargo, the first step is to check pallet serviceability. This inspection should be accomplished in a well lighted area.  Both sides of the pallet must be checked. 

(1) Inspect the pallet for damage including separation of the aluminum skin, broken skin-to-rail bond, skin fractures or punctures, bent rails, and warpage or bending.  Minor dents, gouges, and scratches are acceptable.

(2) Check that tie-down rings move freely and are not damaged, cracked, or missing.

(3) Inspect for corrosion.  Corrosion weakens the pallet.  Corrosion in aluminum is indicated by white powdery residue accompanied by flaking or pitting of the metal.  Minor surface corrosion is acceptable.  Excessive corrosion makes the pallet unserviceable.

(4) Pallet cleanliness protects the cargo and prevents the spread of dirt borne insects and disease.  The pallet must be clean to pass agricultural and customs inspections.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – 463L Pallet Serviceability (Cont)
g. This slide show a picture of a damaged pallet.  Note the corner and the trash located near the center.  

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – 463L Pallet Nets
h. 463L pallets use a three net set.   The set consists of one top net colored yellow and two side nets colored green or black.  A complete set when properly attached to a 463L pallet provides adequate restraint for a maximum load of 10,000 pounds.  The nets consist of fabric bands, 0-rings, tension adjusters, and hooks

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – 463L Pallet Net serviceability
i. Net serviceability is checked after spreading the net on a dry, clean surface.  Inspect the bands and straps for tears and fraying.  Also check the following items:

(1) Broken or loose stitches.

(2) Broken, damaged, or missing O-rings and hooks.

(3) Missing or broken buckles on adjustable straps.

(4) Check for dirt, foreign objects, and mildew.

j. Return questionable pallets and nets to the ITO or other designated installation POC for pallet repair or disposal.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – 463L Pallet Nets -- Top Net
k. This picture shows the layout of a top net.  Note that the net has a long side and a short side.  The long side has 5 hooks to connect to the long side of the pallet if only using the top net, or to the long side of the side nets.  The short side has 4 hooks.  The last hook running perpendicular to the other hooks is the belly band hook.  This hook provides support along the lower portion of the net when the net is in place over the cargo.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – 463L Pallet Nets -- Top Net (Cont)
l. The top net attaches by hooks to the rings on the side nets or when used alone, to the tie-down rings on the pallet.  When a top net is used alone, the net band sewn closest to the hooks (referred to as the bellyband) must not be more than eight inches from the top of the pallet surface.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – 463L Pallet Nets -- Top Net (Cont)
m. This picture shows a top net used without the side nets.  The load has additional cargo straps placed over the top of the cargo.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – 463L Pallet Nets -- Side Nets
n. The side nets (set of two per pallet) attach by hooks to the 463L pallet rings.  Like the top net, the side nets have a long side with six hooks and a short side with five hooks.  This matches the long and short sides of the 463L pallet.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – 463L Pallet Nets -- Side Nets (Cont)
o. When connecting the side nets to the pallet, overlap the corners and ensure all hooks are pointed inward toward the pallet load.  

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – 463L Pallet Nets -- Side Nets (Cont)
p. This slide shows the crossed straps at the corners of the pallet. 

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – 463 L Pallet Restrictions
q. 463L pallet load restrictions prevent damage to the cargo, the 463L pallet and nets, and the 463L pallet systems installed in the aircraft.  The restrictions also ensure built-up pallets will not exceed the dimensional and load bearing capabilities of the aircraft.  As we discussed earlier in this lesson, there are some constraints at specific pallet locations aboard the airlift aircraft.  Coordinate with the Air Force representative to identify the specific dimensional size and shape restrictions, and other requirements peculiar to the aircraft for which the load is prepared.


Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – 463L Pallet Load Restrictions -- Weight Maximums
r. Weight maximums for build-up of a 463L pallet do not include the weight of the pallet.  The 463L pallet weights 290 pounds and the net set weights 65 pounds.

(1) The 463L pallet has a maximum load capacity of 10,000 pounds.

(2) The maximum loading footprint for the surface of the pallet is 250 pounds for any given square inch.  If the load exceeds this limit, shoring must be used to spread the load.  The loading footprint with shoring must not exceed the maximum capacity of the pallet.

(3) The maximum load on each tie-down ring must not exceed 7,500 pounds.

(4) If only a top net is used to restrain the cargo, the cargo load capacity is 2,500 pounds.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – 463L Pallet Load Restrictions -- Height Maximums 

s. Height maximums for built-up 463L pallets relate to the cargo load weights.

(1) For a-cargo load of 10,000 pounds, the height will not exceed 96 inches.

(2) For a cargo load of 8,000 pounds or less, the height will not exceed 100 inches.

(3) When only a top net is used to cover the cargo, the height will not exceed 45 inches and the cargo weight will not exceed 2,500-pounds.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Building the 463L Pallet    (Introductory Slide)
t. We will now discuss the procedures for building a 463L pallet.  

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Building a 463L Pallet

u. Place the pallet on dunnage before beginning to build.  Dunnage consists of a minimum of three 4-inch by 4-inch by 88-inch pieces of lumber equally spaced under the 463L pallet.  Dunnage protects the lower surface of the pallet and aids the movement of the pallet by forklift.  Ship the dunnage with the pallet to provide for pallet protection and movement after unloading at the destination.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Pallet Cargo Placement

v. Properly building a load on a 463L pallet contributes to the safe air movement of the cargo. When constructing a pallet load, place cargo in a square or pyramid shape to the extent possible to make the load stable and easier to secure on the pallet.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Pallet Cargo Placement (Cont)

w. Some of the more important items to remember when building a pallet are:

(1) Distribute large and heavy objects from the center of the pallet outward to prevent the pallet from becoming heavy on one end.  This helps maintain the pallet center of balance. Do not exceed the usable dimensions of 84-inches by 104-inches.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Pallet Cargo Placement (Cont)

(2) Place lighter or smaller objects on or beside heavy objects.

(3) Hazardous cargo must be packaged and labeled by certified personnel following the directions in TM 38-250, Preparing of Hazardous Materials for Military Air Shipments.  Load hazardous cargo so that it is accessible.  This allows for ease of jettison in the event of an emergency.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Pallet Cargo Placement (Cont)
(4) The pallet load center of balance must fall within the shown parameters.  This ensures that the load meets aircraft balance requirements. 

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Build and Document the Pallet 

(5) Secure the load on the pallet using proper tie-down equipment and techniques.  We will discuss these procedures shortly.

(6) Weigh each loaded 463L pallet with the dunnage that will accompany the pallet.  Measure the cargo height.  Record the weight and height on all copies of the cargo manifest.  The weight is also recorded on the pallet identification card.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Pallet Markings

x. The pallet requires marking to identify contents, ownership, and other information required for the air move.  Pallet boards and pallet identification cards provide this marking.  Each pallet should have two pallet boards and two identification cards displayed.  Place one of each on the 88-inch side and the 108-inch side of the pallet.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Pallet Board Information

y. The information on the pallet board includes a packing list of the containers on the pallet including hazardous materials, the identification and name of the unit, a military shipment label and/or AIT tag/device, and a list of points of contact with telephone numbers for the pallet’s aerial ports of embarkation and debarkation.  Be sure that the weight of the pallet is on both boards.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Tie-down Equipment

z. Tie-down equipment is essential to ensure the cargo is secured and does not cause damage to other cargo, passengers, or the aircraft during flight.

(1) Nets are used to contain multiple loose items that fit within the usable dimensions of a single 463L pallet, and can be restrained within the dimensions of the net openings.  Items smaller than the net openings require packaging to ensure their security.

(2) The CGU-LB, Nylon Strap, has a 5,000 pound capacity and is used for securing light loads or as a supplemental restraint.

(3) The MB-1, Tie-down Chain, 10,000 pound capacity, is used to secure heavy loads.

(4) The MB-1, Tensioning Device, 10,000 pound capacity, is used to secure the MB-1, Tie-down Chain.

(5) The MB-2, Tie-down Chain, 25,000 pound capacity, is used when the load exceeds the capacity of the MB-1, Tie-down Chain.

(6) The MB-2, Tensioning Device, 25,000 pound capacity, is used when the load exceeds the capacity of the MB-1, Tensioning Device.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Other 463L Equipment

aa. The plastic pallet cover is used to protect water-sensitive or absorbent cargo such as electronics, paperwork and baggage.

ab. The Pallet Coupler is used to join two or more pallets together for loads that exceed the dimensions of the pallet.  We will show a coupled pallet shortly.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Tie-down Techniques

ac. Tie-down techniques vary according to the items to be secured.

(1) The barrier and chain technique is used for loose, heavy items such as lumber and pipe.  Chains are arranged to form a barrier and to secure the load to the pallet. 

(2) Palletized vehicles and large and heavy items are chained to the pallet.  Do not attach more than 50 percent of the restraint to the axles of wheeled equipment. 

(3) 5,000-pound tie-down straps may be used to secure individual items or as a supplemental restraint for the 463L pallet nets.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Net Installation

ad. Nets are used to secure multiple loose items that fit within the usable dimensions (84 by 104-inches) of a single 463L pallet.

(1) Start at one corner and work around the pallet by placing the two side nets around the cargo on the pallet.  The long side of the side net goes with the long side (108-inches) of the 463L pallet.  Hook the side net hooks into the pallet rings.  Make sure the side net straps with hooks crisscross at the corners of the pallet.

(2) Pull the net as high as it will go and hook the two side nets together.  Do not completely tighten the tension-adjustable hooks between the two side nets.

(3) Center the top net over the cargo.  The long side-of the top net goes with the long side of the side nets and pallet.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Net Installation  (Cont)
(4) Hook the top net into the side nets using the 0-rings located on the top portion of the side nets for a tall load, or the 0-rings located halfway up the side nets for a shorter load.  Never hook the top net into the bottom row of 0-rings on the side nets.  If this occurs, either use the top net alone or redistribute the cargo with other pallets.

(5) Pull evenly on all the straps that are opposite each other to tighten the top net.  Ensure that the net stays equally distributed over the cargo.  Tighten the side net straps.

(6) Tuck the loose ends of all straps into the netting to prevent snagging during loading or unloading operations.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Married Pallets
ae. Cargo of odd shapes and sizes may not fit on individual pallets.

(1) Married pallets are needed when the requirement exists to ship cargo that exceeds the length of a single pallet.

(2) Married pallets are formed by joining two or more 463L pallets together.  The pallets are aligned along the 108-inch side of the pallet.

(3) Pallet couplers are placed in the indents along the aligned pallet sides to lock the pallets together.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Married Pallets Example
af. This picture shows a pallet coupler in use between pallets. 

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Married Pallets (Cont)
The married pallets become a rigid structure after they are locked into the 463L rails on the aircraft.  Therefore, to move, load, and unload married pallets they need to be kept level.  Use an elevated platform such as a rollerized cargo deck or flatbed truck to marry and build-up married pallets.  If possible, avoid using a K loader.  Using a K loader for this purpose means the K loader is not available for potential higher priority tasks.  

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Married Pallet Load

ag. This slide shows a helicopter secured to married pallets.  Note that this load was built on a highliner dock.  You can see the helicopter blades placed under the aircraft and attached to the pallets.  

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Summary
ah. During this part of the lesson we discussed procedures for correctly inspecting, building, and documenting 463L pallets.  We will now briefly review key points.

(1) When using 463L pallets to transport unit cargo, the first step is to check pallet serviceability.  Check the top and bottom of the pallets for punctures, warpage, and corrosion.  Ensure pallet tie-down rings move freely and that no rings are missing or damaged.  

(2) 463L pallets use a three net set.  The set consists of one top net colored yellow and two side nets colored green or black.  A complete set provides adequate restraint for a maximum load of 10,000 pounds when properly attached to a 463L pallet.

(3)  463L pallets have load restrictions that you must be aware of when constructing pallet loads.   These restrictions include a maximum cargo load weight of 10,000 pounds.  When the pallet is loaded to this weight, it cannot exceed 96 inches.  For a cargo load of 8,000 pounds or less, the height will not exceed 100 inches. When only a top net is used to cover the cargo, the height will not exceed 45 inches and the cargo is limited to 2,500 pounds. Usable dimensions on the 463L pallet surface for constructing a pallet load are 104 inches in length and 84 inches in width. 

(4) When constructing a pallet load distribute large and heavy objects from the center of the pallet outward.  This helps maintain the pallet center of balance.  Hazardous cargo loaded on the pallet must be correctly packaged, labeled and certified, and must be located on the pallet so it is easily accessible.  After the pallet is loaded, weigh the pallet along with the dunnage that will accompany the pallet.  Record the weight and height on all copies of the cargo manifest.  The pallet must also have a pallet board and pallet identification card on two sides of the pallet.  The pallet board includes information on pallet contents and the pallet cargo owner to include unit, POCs and telephone numbers.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Conduct a Check on Learning 

ai. Are there any questions on this section of the lesson?  (Answer any questions, and then ask following questions.)

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Check on Learning (Question & Answer 1)

Q1:  What type and how many 463L pallet nets are in a set?

A1:  There are three nets to a set; one top net and two side nets

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Check on Learning (Question & Answer 2) 

Q2:  What are the usable dimensions on the 463L pallet surface for constructing a pallet load?.

A2:  104 inches long and 84 inches wide.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Check on Learning (Question & Answer 3) 

Q3:  What is the maximum cargo weight capacity for a 463L pallet? 

A3:  The cargo weight capacity for a 463L pallet is 10,000 pounds. 

Enabling Learning Objective C.

Action:  
Discuss procedures for determining equipment center of balance.  



Conditions:
Given this lesson, lesson references and handouts.


Standard:
The student will be able to correctly describe how to calculate the center of balance on unit equipment or cargo. 

1           
Learning Activity 1 – Determine Center of Balance

Method of Instruction     Conference    .

Instructor to student ratio is  1 of Class .
Time of instruction      :  20 .
Media    PP Slides   .

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Determine Center of Balance    (Introductory Slide)
a. During the final portion of this lesson we will discuss how to calculate the center of balance (CB) for vehicles and equipment.  

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Determine Center of Balance 

b. Each aircraft has a center of balance safety range.  Aircraft balance is mainly affected by weight variations along the longitudinal (front to back) axis of the cargo inside the aircraft.  The term CB refers to the balance point of individual cargo or equipment items that will be loaded aboard the aircraft.  Your certified air load planner will verify that the load falls within the safety range when the aircraft load plan is developed.  As the UMO, you must know how to calculate the center of balance for your unit’s vehicles and equipment.  

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Determine Center of Balance (Cont)

c. The unit shipping the cargo is responsible for marking each item of cargo with the correct gross weight and a CB point.  This applies to all cargo items measuring 10 feet or longer and those items that have a center of balance point other than the physical center of the cargo.

d. The vehicle weight and CB is determined after secondary loads are secured.  After the vehicle is weighed and the center of balance computed, nothing is added or removed from the vehicle.  If any weight changes are made to the vehicle or its secondary load, the vehicle must be weighed again and the CB recomputed.  
Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Determine Center of Balance (Cont)

e. The first step in CB calculations is to determine the distance from the front forward edge (FFE) of the vehicle to the center of the front and rear axles.  This slide shows the distance from the FFE to the front axle as D1, the distance from the FFE to the center of the intermediate axle as D2, and D3 as the distance from the FFE to the center of the rear axle.  We will use the front, intermediate and rear axle weights in determining the vehicle center of balance.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Determine Center of Balance (Cont)

f. This is the formula to compute CB to the nearest whole inch.  We start with measuring the weight and distance for the following:

(1) W1 = Front axle weight in pounds

(2)  W2 =  Intermediate  axle weight in pounds

(3)  W3 = Rear axle weight in pounds

(4)  D1 = Distance in inches from FFE to the center of the front axle

(5)  D2 = Distance in inches from FFE to the center of the intermediate axle

(6)  D3 = Distance in inches from FFE to the center of the rear axle

g. We then place this information into the following formula.

CB =  (W1 X D1)  +  (W2 X D2)  + (W3 X D3) 
                             Total gross weight 

h. The formula is CB equals the weight of the first axle times the D1 in inches (the distance from FFE to the center of the front axle) PLUS the weight of the intermediate axle times D2 in inches, PLUS the weight of the rear axle times D3.  

i. The total is then divided by the gross weight of the vehicle.  The result is the distance from the FFE to the center of balance point of the vehicle.  If the vehicle has just two axles, take out the intermediate axle from the formula.  If you have more than three axles or you have an attached trailer, add axles to the formula.  For example, the fourth axle would be W4 X D4.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Determine Center of Balance (Cont)

j. Lets look at an example.  The FFE is the front bumper.  D1 is listed as 35 inches measured from the front bumper to the center of the front axle.  D2 is 131 inches from FFE and D3 is 177 inches from FFE.  The front axle (W1) weight is 5,000 pounds, W2 is 5,000 pounds and W3 is 5,000 pounds.  Adding all the axle weights W1 + W2 + W3 = 15,000 pounds which is the gross weight needed for our formula.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Determine Center of Balance (Cont)
k. We then plug these numbers into the formula as shown on the screen.  

CB = (5000 X 35)  + (5,000 X 131) + (5,000 X 177)



           15,000

CB =  175,000 + 655,000 + 885,000         =       1,715,000

          15,000



15,000



CB = 114.33 or 114 inches rounded to the nearest inch

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Determine Center of Balance --Trailer

l. In the case of a detached trailer you would use the tongue weight as the first axle weight.  Your formula would be the same.  W1 = 150 lbs, W2 = 3,600 lbs, D1 = 15 inches & D2 = 95 inches.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Determine Center of Balance -- Trailer (Cont)
CB = (150 X15)  +  (3,600 X 95)


           3,750

CB =  (2,250 + 342,000)   =     344,250

       3,750         

3,750



CB = 91.8 or 92 inches rounded to the nearest inch

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Center of Balance Marker  

m. After computing the CB, mark both sides of the vehicle with masking tape to form a “T” shape at the center of balance point.  Use a grease pencil or magic marker to write the vehicle gross weight in the crossbar of the “T.”  Write the letters “C/B” in the vertical bar to mark exact CB position.  Just below this mark the number of inches from the FFE (RDL).  Finally, mark the axle weights above each axle.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Center of Balance Marker -- Trailer
n. This slide shows the placement of the marker on the trailer.  It is 92 inches from the FFE.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Center of Balance Marker – Truck 

o. This slide shows the placement of the CB marker on a truck.  The CB is 114 inches back from the FFE.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Center of Balance & Marker – Tracked Vehicles
p. This next slide shows the center of balance for a tracked vehicle.  Place a log or other similar object that the tracked vehicle can move across on the ground.  The center of balance is the point where the vehicle tips from back to forward.  This is the place to put the “T” marker.  Be sure to include the total vehicle weight and the number of inches from the FFE. 

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Summary

q. During the final portion of this lesson we discussed how to calculate the center of balance for vehicles and equipment.  We’ll now review the key points.

(1) Each aircraft has a center of balance safety range.  Cargo loaded aboard the aircraft must fall within this range.  It is the unit’s responsibility to identify the gross weight and center of balance (CB) for cargo items.  This applies to all cargo items measuring 10 feet or longer and those items that have a center of balance point other than the physical center of the cargo.  Your unit’s certified air load planner will verify that the load falls within the aircraft safety range when the aircraft load plan is developed. 

(2) The vehicle weight and CB is determined after secondary loads are secured.  After the vehicle is weighed and the center of balance computed, nothing is added or removed from the vehicle.  If any weight changes are made to the vehicle or its secondary load, the vehicle must be weighed again and the CB recomputed.

(3)  The first step in CB calculations is to determine the distance from the front forward edge (FFE) of the vehicle to the center of the front, intermediate and rear axles.  The second step is to identify the axle weights for each axle.  Once this information is known, each axle weight is multiplied by the distance (in inches) from the FFE.  The sum of each of these computations it then added together.  The total is divided by the vehicles gross weight.  The resulting number is the vehicle center of balance given in inches.  The unit then measures these inches from the FFE and marks the CB.

(4) The vehicle CB and its gross weight are marked with tape on the vehicle in the shape of a “T.”  The vehicle gross weight is marked on the horizontal part of the T, and the letters “CB” are marked on the vertical portion. 
Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Check On Learning

r. Are there any questions on this section of the lesson? (Answer any questions, and then ask following questions)

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  - Check on Learning  (Question and Answers 1)
                          Q1:  What are the two pieces of information needed to calculate a vehicle’s center of balance? 

A1:  The distance (in inches) from the front forward edge of the vehicle to each axle, and the weight of each axle. 

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   – Check on Learning  (Question and Answers 2)
Q2:  What are the criteria for determining if a vehicle or cargo item must have its center of balance and gross weight identified? 

A2:  All cargo items measuring 10 feet or longer and those items that have a center of balance point other than the physical center of the cargo, must have their CB and gross weight identified.  

SECTION IV.
SUMMARY

Method of Instruction     Conference    .

Instructor to student ratio is  1 of Class .
Time of instruction      :  10 .
Media    PP Slides   .

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1   –  Let’s Review 

a. During this lesson we identified the types and capabilities of military and commercial aircraft used by the Air Force to provide strategic airlift.  We then discussed the 463L pallet system and pallet building techniques.  Finally, we walked through the computations for determining the center of balance for unit equipment deploying by strategic air.  We’ll now review lesson highlights.

b. During the first part of this lesson we discussed military and commercial aircraft that are used for strategic airlift of soldiers and cargo.  

(1) The C141 and the C-17 are the primary aircraft used for deploying forces and their equipment.  We noted that the C-5 is used to transport oversize/outsized cargo.  We also addressed the cargo capacity of each aircraft and special requirements for positioning 463L pallets.  

(2) We discussed the Civil Reserve Air Fleet (CRAF) program that provides commercial airlift to support the military during a crisis situation.  This program consists of three stages, with each stage providing progressively more aircraft for military use.  CRAF is a vital part of our nation’s strategic airlift capability.

c. In the second part of the lesson we discussed procedures for correctly inspecting, building, and documenting 463L pallets.  

(1) When using 463L pallets to transport unit cargo, the first step is to check pallet serviceability.  Once the pallet is determined serviceable, the pallet load is constructed within pallet limitations.  The 463L pallet has a maximum cargo load weight of 10,000 pounds.  When the pallet is loaded to this weight, it cannot exceed 96 inches.  For a cargo load of 8,000 pounds or less, the height will not exceed 100 inches.  When only a top net is used to cover the cargo, the height will not exceed 45 inches and the cargo load weight cannot exceed 2,500-pounds.  Usable dimensions on the 463L pallet surface for constructing a pallet load are 104 inches in length and 84 inches in width. 

(2) When constructing a pallet load distribute large and heavy objects from the center of the pallet outward.  This helps maintain the pallet center of balance.  Hazardous cargo loaded on the pallet must be correctly packaged, labeled and certified, and must be located on the pallet so it is easily accessible.  After the pallet is loaded, the pallet and its dunnage are weighed.  The weight and height are recorded on the cargo manifest.  The pallet must also have two pallet boards and pallet identification cards that include information on pallet contents and the pallet cargo owner. 

d. During the final portion of this lesson we discussed how to calculate the center of balance (CB) for vehicles and equipment. 

(1) Each aircraft has a center of balance safety range.  It is the unit’s responsibility to identify the gross weight and center of balance (CB) for cargo items.  This applies to all cargo items measuring 10 feet or longer and those items that have a center of balance point other than the physical center of the cargo. 

(2) The vehicle weight and CB is determined after secondary loads are secured.  If any weight changes are made to the vehicle or its secondary load, the vehicle must be weighed again and the CB recomputed.

(3) The key pieces of information needed to calculate the vehicle CB is the distance (in inches) from the front forward edge of the vehicle to each axle, and the weight of each axle.  After the CB is determined, the CB and the vehicle’s gross weight are marked with tape on the vehicle in the shape of a “T.”  The vehicle gross weight is marked on the horizontal part of the T, and the letters “CB” are marked on the vertical portion. 
Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Check on Review

Are there any questions on the material we covered in Part 1 of this lesson?

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Check on Review  (Question and Answers 1)

Q1:  What part of a vehicle is used as a reference point for computing the center of balance?

A1:  The front forward edge (FFE) of the vehicle or equipment.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Check on Review  (Question and Answers 2)

Q2:  What is the purpose of the Civil Reserve Air Fleet?

A2:  CRAF is designed to augment US Military airlift forces with civil air carriers to support 

         National Defense emergency airlift requirements

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Check on Review  (Question and Answers 3)
Q3: 
 If only a top net is used to secure cargo on a 463L pallet, what is the maximum allowable cargo weight?

A3:  2,500 lbs.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Check on Review  (Question and Answers 4)

Q4:
True or False.  Hazardous items cannot be packed with other non-hazardous cargo on a 463L pallet.

A4:  False.  Hazardous cargo can be packed with non-hazardous items on a 463L pallet.  The


HAZMAT must be correctly packaged, labeled, certified, and must be located on the pallet so it is easily accessible. 

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Check on Review  (Question and Answers 5)
Q5: 
 After a vehicle’s CB is determined, how is it marked on the vehicle?

A5:  Tape is placed on the vehicle at the CB in the shape of a T.  “CB” is written on the vertical 

         portion of the T and the vehicles gross weight is written in the T cross bar.

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – QUESTIONS ???



Are there any questions about any of the topics covered in this lesson?

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – What’s Coming

Transition 
 

to Next 

(Instructor Note: At this time, the instructor introduces next scheduled lesson)

Lesson

Note:  Show PowerPoint slide  LISTNUM NumberDefault \l 1  – Break

Instructor Note: Announce a break and specify time the students are to return to seats.
SECTION V: 
STUDENT EVALUATION

Instructor note: Any test covering this lesson, if desired, should be developed by the command or organization conducting the instruction.  The check on learning and check on review questions within the lesson can be used to develop tests.    
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