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CH-47D CARGO HANDLING SYSTEMS 
 

STUDENT HANDOUT 
 
 

TERMINAL LEARNING OBJECTIVE (TLO): 
 
 
Action:  Describe components, operational characteristics, functions, limitations and emergency 
procedures of the CH-47D cargo handling system. 
 
Conditions:  In a classroom, given a CH-47 Hydraulic System Trainer, CH-47 Utility Hydraulic System 
Trainer, and a student handout. 
 
Standards:  Correctly answer in writing, without reference, four of six questions pertaining to 
components, operational characteristics, limitations, functions, and emergency procedures of the CH-47D 
Cargo Handling System, In Accordance With (IAW) TM 1ī1520ī240ī10 and the student handout. 
 
Safety Requirements:  None. 
 
Risk Assessment Level:  Low. 
 

Environmental Considerations:  None. 
 
Evaluation:  Each student will be evaluated on this block of instruction during the third written 
examination.  This will be a criterion type examination requiring a GO on each scored unit.  You will have 
90 minutes for the exam. 
 

1. Learning Step/Activity 1 ī Describe the components, operational characteristics, functions, 
and limitations of Cargo Handling. 

a. Cargo compartment. 
 

 
 

(1) Cabin dimensions: 
 

(a) Length ī 366 inches. 
 
(b) Width ī 90 inches. 
 
(c) Height ī 78 inches. 
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(d) These dimensions are uniform throughout the cargo compartment, unless the aircraft is 
configured with HICHS. 

 
(2) Cargo Door and Ramp A hydraulically operated door and ramp provide a means for quick 

and efficient straight-in loading and unloading. 
 

 
 
 

 
Cargo Ramp Cargo Door 

 
(3) Main Cabin Entrance 
 

 
 
(a) The main entrance door is located on the right side of the cargo compartment at the 

forward end. 
 
(b) Measures 66 inches in height by 36 inches in width.  

 
(4) Utility Hatch Door 
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(a) The utility hatch door is in the center of the cargo compartment floor between STA 320.00 
and 360.00.  

 
(b) The door is hinged along its entire forward edge and opens upward and forward to 

expose the lower rescue door and the center cargo hook. 
 
(5) Lower Rescue Door 
 

 
 

(a) When closed, the lower rescue door forms a part of the fuselage bottom.  
 
(b) It is accessible through the utility hatch door.  

 
NOTE: Figure 6-8 Page 6-22 of the -10 shows the maximum cube size which can be taken into the 
helicopter through either the main cabin entrance, utility hatch, or cargo loading ramp. 
 

b.  Compartment Identification   
 

(1) The cargo compartment is divided, for weight and balance purposes, into three 
compartments designated C, D, and E, running fore and aft.  

 
(2) When the cargo ramp is used as an extension of the cargo compartment, it is designated as 

F for weight and balance purposes.  
 
(3) These compartment designations and their limiting fuselage stations are stenciled on the 

cargo compartment walls. 
 
c. Cargo Compartment Floor 
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(1) The floor is made of extruded panels, riveted together in sections. Raised extruded ridges, 
running the entire length of the floor, provided surfaces on which cargo is moved.  

 
(2) The flooring in the cargo compartment contains sections on either side of the centerline which 

are strengthened to serve as vehicle treadways.  
 

NOTE: Whenever possible, place all wheeled vehicles entirely on the treadways between STA 200.00 
and 400.00.  Pg. 6-20 -10 

 
(3) The flooring from STA 200.00 to 400.00 and from buttline 44 left to 44 right, rests on rubber 

vibration isolators which reduce overall internal load vibrations.  
 
(4) Tiedown fittings for securing cargo are installed in the floor. There are also studs for attaching 

troop seats, litter supports, and the base plate for the maintenance crane.  
 
(5) The flooring is covered with a walkway compound which provides a non-skid surface for 

personnel and for vehicles.  
 
(6) In construction, the ramp floor is identical with the cargo floor. 

 
d.  Tiedown Fittings  
 

 

 
 
(1) Used for securing cargo installed on the cargo compartment floor and on the ramp floor.  
 
(2) All the fittings are D-ring type.  
 
(3) The fittings are normally used with tiedown devices which will not exceed the limits of the 

fitting. 
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(4) Eighty seven 5,000 pounds capacity tiedown rings (83 in the fuselage floor and 4 in the ramp 
floor)  

 

 
 

(a) The eighty three 5,000 pounds capacity tiedown fittings in the cargo compartment floor 
are equally spaced in five rows spaced 20 inches apart longitudinally.  

 
(b) The four in the ramp are in a rectangular pattern.  

 
(c) The fittings are hinged so that they can be seated in floor recesses when not in use. 

 
(5) Eight 10,000 pounds capacity tiedown fittings.  
 

 
 

(a) There are eight 10,000 pounds capacity tiedown fittings on the cargo compartment floor.  
 

(b) Four fittings are interposed along both outboard rows of 5,000 pounds capacity fittings, 
spaced at intervals of 80 inches from STA 240.00 to STA 480.00.  

 
e. Item Weight 
 

(1) There are several ways of finding the weight of an item.  
 

(a)  If you have access to a scale, you can weigh the item. 
 
(b)  If the item is too big to manhandle onto a scale, load it on a vehicle and then weigh it on a 

vehicle scale. 
 

f. Loads. 
 
(1) Uniformly distributed  
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(a) Loads wherein the total weight of the item is equally spread over the itemôs entire contact 
area. 

 
  (b) Compartments C, D, and E (refer to Figure 6-10) are limited to 300 psf.  
 

 
 
(c) The cargo loading ramp (refer to Figure 6-10) is limited to 300 psf with a maximum total 

load of 3,000 pounds when the ramp is level with the cargo floor. 
 

 (2) Concentrated loads 
 

(a) Loads wherein the total weight of the item is supported by a contact area that is small 
compared to the size and weight of the load.  

 
(b) Can be loaded on the treadways and on the walkway.  
 

1. The treadways aft of STA 160.00 and ramp extensions are stressed for a total wheel 
load of 2,500 pounds.  

 
2. The treadways forward of STA 160.00 and the walkway can be loaded to a total 

wheel load of 1,000 pounds.  
 

(c) Concentrated loads are not to exceed 75 psi for pneumatic tires or 50 psi for block or 
roller type wheels.  

 
NOTE: The above floor loading limitations apply to the static weight of the item prior to applying any 
restraint devices. Pg 6ï27, -10 
 
CAUTION: Landings should be made with the ramp in the full-up position. When the situation requires 
internal load or ramp or tail gun), a landing with the ramp in other than the full-up position, avoid nose 
high attitudes.  Pg 6ï21, -10 

 
(3) Load limits  
 

(a) Vehicles exceeding the limitations may be loaded with the use of shoring, provided that 
the vehicle weights remain within the operating weight limits of the helicopter.  

 
(b) In cases where the wheels of a vehicle cannot rest on both treadways because of a 

narrow wheel tread, shoring must be used to spread the load over the treadways.  
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(c) General cargo must not exceed floor pressure of 300 psf. An easy way to determine floor 
pressure of various loads is to divide the weight of the load by the contact area (in square 
inches or square feet). 

 
g. Shoring 
 

 
 
(1) Shoring is a method of using lumber, planking, or similar material to spread highly 

concentrated loads over a greater floor area than that occupied by the cargo alone.  
 
(2) It also protects the cargo floor from damage caused by tracked vehicle cleats, steel wheel 

rims, and packing case bands or studs.  

(3) Shoring size is determined by the cargo to be carried and the floor strength of the helicopter 
carrying it. 

 
(4) Plywood sheets of various thicknesses and sizes may be used when practical. 
 
(5) Since shoring is used both to load and unload, it will be transported with the cargo and tied 

down as directed by the aircrew. 
 
(6)  Include shoring weight with the cargo weight to accurately determine cargo CG. 
 
(7)  Since all aircraft have relatively fragile flooring, place particular emphasis on proper 

distribution of cargo weight. 
 

h. Shoring Requirements 
 

(1) To determine the need for shoring or load spreaders for a given load 
 

(a) Consider only the area of contact with the floor.  
 
(b) In calculating the contact area for rectangular-shaped loads, multiply the width of the item 

by the length.  
 
(c) As an example of load spreading, assume that the shoring is 2ô X 2ô, 2 inches thick and 

the box is 12 inches long by 6 inches wide.  
 
(d) The area of contact between the box and the shoring  will be 6 by 12 inches, or 72 

square inches.  
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(e) Now extend imaginary planes downward and outward from the edges of the bottom of the 
box at a 45-degree angle.  

 
(f) Where these imaginary planes intersect the cargo floor, the area of contact will be 10 by 

16 inches, or 160 square inches. In this case, the area of contact has been more than 
doubled--an increase of 122 percent.  

 
(g) The proportioned increase, however, will not always be so great. 
 
(h) When 2-inch-thick shoring is used, that area over which the load is distributed is enlarged 

by a border 2 inches wide all around the area of load and shoring contact.  
 
(i) This border is as wide as the shoring is thick.  
 
(j) Thus, if the shoring is 1 inch thick, the load-bearing border added is 1 inch wide. 
 
(k)  If the shoring is 3 inches thick, the load-bearing border added is 3 inches wide, and so 

forth.  
 
(l) But as a general rule, the use of shoring more than 4 inches thick is not practical.  
 
(m) The relationship between border width and shoring thickness applies to all shoring.  
(n) Since the increase in area occurs only around the perimeter of the load/shoring contact 

area, the larger the contact area, the smaller the proportional increase in contact area.  
 
(o) For example, shoring 2 inches thick under a box 12 inches square will increase the area 

of contact 77 percent by adding 112 square inches to the original 144 square inches.  
 
(p) Shoring 2 inches thick under a box 60 inches square will increase the contact area by 

only about 14 percent by adding 494 square inches to the original 3,600 square inches.  
 
(q) The spreading effect of simple shoring is the same regardless of the shape of the area of 

contact.  
 

(2) Vehicle Shoring Requirements  
 

(a) Since the vehicle weight is transmitted through the wheels, it is necessary to know the 
tire pad or ñfootprintò area made by pneumatic and hard rubber tires contact with the 
cargo floor.  

 
(b) When vehicles with hard rubber tires roll onto the cargo floor, stresses are created that 

are far more critical than those created by vehicles with pneumatic tires.  
 
(c) The pressures here are concentrated along a thin ribbon of contact at each wheel.  
 
(d) The length of this ribbon (the width of the tire) then becomes important in calculating load 

distribution. 
 
(e) Figure 6-11 shows the procedure for determining the pressure exerted over a given area 

by vehicles with rubber tires.  
 
(f) The majority of vehicles transported, for example, those with pneumatic tires, do not 

exceed unit floor and ramp load maximums and thus do not require shoring.  
 
 
 



 11 

i. Securing Cargo.  
 

 
 
(1) The helicopter is subjected to forces which result from air turbulence, acceleration, rough or 

crash landings, and aerial maneuvers.  
(2) These same forces act upon the cargo in the helicopter and tend to shift the cargo unless it is 

firmly secure.  
 
(3) Forward motion of the helicopter is the most rapid movement that will be encountered and is 

the strongest force that is likely to act on the cargo if the helicopter is suddenly slowed or 
stopped in a crash landing.  

 
(4) Other forces tending to shift the cargo aft, laterally, or vertically will be less severe.  
 
(5) The amount of restraint required to keep the cargo from moving in any direction is called the 
restraint criterion and is expressed in units of the force of gravity, or gôs.  

 
(6) In each case, the maximum force exerted by the item of cargo to be restrained would be its 

normal weight times the number of gôs of the restraint criteria.  
 
(7) In order to safely carry cargo, the amount of restraint applied should equal or exceed the 

maximum amount of restraint required.  
 
(8) Restraint is referred to by the direction in which it keeps the cargo from moving.  
 
(9) Forward restraint keeps the cargo from moving forward, aft restraint keeps the cargo from 

moving aft, and so on. 
 
WARNING:  All cargo must be properly restrained to ensure safe operation of the helicopter and the 
safety of personnel. Loads must be restrained in accordance with procedures and guidelines in Chapter 6 
and FM 55-450-2.  Pg. 6-41 -10 
 

j. Restraint Criteria. 
 

(1) The following restraint factors are ultimate values and the minimum acceptable factors for 
crew and passenger safety. 
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(2) DIRECTION   RESTRAINT CRITERIA 
Forward      4.0 gôs 
Aft       2.0 gôs 
Down      4.0 gôs 
Up       2.0 gôs 
Lateral      1.5 gôs 

 
CAUTION:  Excessive tightening of the tiedown straps attached to the outboard row of tiedown fittings will 
limit the effectiveness of the isolated floor.  Pg. 6-40 -10. 
 

k.  Restraint Devices  
  

(1) These devices are commonly called tie-downs.  
 
(2) Each tie-down has a rated strength, which is the load or force it is designed to withstand.  
 
(3) 5,000-POUND TIE-DOWN DEVICE (CGU-1/B) 
 

 
 
(a) This device consists of a webbed nylon strap about 20 feet long with a freed snap hook 

on one end and an adjustable hook on the other  
 
(b) The adjustable hook end of this device has a ratchet system for tensioning.  
 

(4) 10,000-POUND TIE-DOWN DEVICE (MB-1) 
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The device consists of an adjustable hook, tension collar, chain lock, a quick-release lever, 
and a 9-foot steel chain with an L-shaped hook on one end. 

 
l. Cargo Loading 

 
Before loading cargo, the placement of individual items of cargo in the helicopter should be 
planned and then checked to determine if the planned arrangement falls within the C.G. limits. 

 
(a) Compartment Loading.  
 

 
 

1. Loading by compartments provides a rapid means of computing the C.G. of a load 
and can be used whenever the cargo load consists of a number of items.  

 
2. The helicopter cargo compartment is divided into three compartments (refer to Figure 

6-18).  
 
3. The centroid, or center of balance, of each compartment is located at STA 181.00, 

303.00, and 425.00, respectively.  
 
4. When using the compartment method, it is assumed that the weight of all the cargo in 

the compartment is concentrated at the centroid of the compartment.  
 
5. If an item of cargo extends into two or three compartments, the weight of the item 

should be proportionately distributed in each compartment.  
 

(b) Station Loading.  
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1. Loading by stations provides a more precise method of computing the C.G. of a load 
and should be used whenever possible (refer to Figure 6-19).  

 
2. To use this method, it is necessary to know the C.G. of each item of cargo.  
 
3. If the C.G. of an item is not marked, it can be determined by the procedure given in 

FM 55-450-2.  
 

4. Station loading requires that the C.G. of each item placed on the helicopter coincides 
with a fuselage station number.  

 
e. Cargo Loading Aids.  

 
(1) The helicopter has a number of features to facilitate loading of cargo.  
 
(2) Some of these features are parts of systems and are permanently installed; others are 

equipment which is stowed in the helicopter.  
 

(a) Cargo Loading Ramp.  
 

 
 

1. The ramp provides a means of quickly loading and unloading troops and cargo.  
 
2. It can also be used to support portions of a cargo load which exceeds the longitudinal 

dimensions of the cargo floor.  
 
 
 
 
 
 
 
 


