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CHī47D WEIGHT AND BALANCE 
 

STUDENT HANDOUT 
 
 

TERMINAL LEARNING OBJECTIVE (TLO): 
 
 
Action:  Compute Weight and Balance information. 
 
Conditions:  In a classroom, given a Department of Defense (DD) Form 365ī4, basic aircraft weight, 
pertinent mission information, and a student handout. 
 
Standards:  Correctly answer in writing, without reference, five of six questions pertaining to CHï47D 
Weight and Balance computations, Limitations, and related load configuration limits, In Accordance With 
(IAW) Technical Manual (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 ï Review AR 95-1, TM 55-1500-342-23 and CH47D Operators Manual 
Requirements. 

 

 
 



 4 

a. Army Regulation (AR) 95ī1 requirements. 
 

(1) Provides a weight and balance control system for operation of all Army aircraft. 
 
(2) Classes of Aircraft 
 

(a) Class 1 aircraft are those whose weight or center-of-gravity limits can sometimes be 
exceeded by loading arrangements normally used in tactical operations. Therefore, 
limited loading control is needed. 

 
(b) Class 2 aircraft are those whose weight or center-of-gravity limits can readily be 

exceeded by loading arrangements normally used in tactical operations or those aircraft 
designed primarily for transporting troops and other passengers. Therefore, a high 
degree of loading control is needed. Also, all aircraft whose weight and balance class is 
not stated in the operatorôs manual will be considered Class 2.  

 
NOTE:  The CHī47D is classified as class 1 type aircraft. 
 

(3) Aircraft weighing will be done when: 
 

(a) Overhaul or major airframe repairs are accomplished 
 

(b) Modifications of 1% or greater of aircraftôs basic weight 
 
(c) Any modifications or component replacements (including painting) have been made for 

which the weight and center of gravity cannot be accurately computed. 
 
(d) Weight and Center of Gravity (C.G.) data records are suspected to be in error. 

 
(e) A Class 1 aircraft must be weighed every 36 months.  The last day of the month is the 

final day for weighing.  (Example, if an aircraft was last weighed on 5th Jan 90; it must be 
weighed by 31st Jan 93). 

 
NOTE:  If these weighing requirements are not met, the aircraft status will change to red òXñ until they 
are met. 
 

b. List of duties and responsibilities. 
 

(1) Units and their personnel: 
 

(a) U.S Army Material Command (AMCOM) supervises the direction of overall command 
activities involving aviation weight and balance. 

 
(b) Training and Doctrine (TRADOC) will monitor the overall training of aviation weight and 

balance. 
 

1. Train operation unit W&B Technicians. 
 
2. Train Army aviators and Flight Engineers in computing W&B. 
 
3. Train personnel to provide W&B services at support facilities. 

 
(c) AMCOM is the technical proponent for all U.S Army aviation weight and balance. 
 
(d) Commanders of aviation units will ensure effective application of these policies and 

procedures met. 
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1. Ensure effective application of and develop command directives to implement these 
policies and procedures. 
 

2. Appoint in writing W&B technicians. 
 

(e) Pilot-In-Command (PC) responsibilities (AR 95-1, chapter 5.): 
 
1. The accuracy of computations on DD Form 365-4 

 
2. Ensure a completed DD Form 365-4 is aboard the aircraft to verify that the weight 

and center of gravity will remain within allowable limits for the entire flight 
 

(2) Weight and Balance Technicians. 
 
(a) Must complete the 15 series Career Management Field (CMF), Basic Non-Commissioned 

Officer Course (BNCOC), or a course approved by TRADOC. 
 
(b) Assure that each aircraft is weighed IAW AR 95ī1. 
 
(c) Provide training and assistance in the use of weight and balance data. 
 
(d) Prepare and maintain up-to-date and accurate individual aircraft weight and balance files 

for all aircraft under their jurisdiction. 
 
(3) Aircraft Weight and Balance File. 
 

(a) This file will contain ALL of the aircraftôs weight and balance data.  Normally, retained in 
the Quality Control Office when an aircraft is operated in close proximity to its home 
station.  When operated away from home station may be placed onboard the aircraft for 
transient purposes only.  It may be removed from Q.C. provided the following conditions 
are met: 

 
1. The file must be readily available for update. 
 
2. Duplicate copies of all DD Forms 365ī4 are carried aboard the aircraft. 
 
3. Duplicate DD Forms 365ī4 carried aboard the aircraft are updated and remain valid. 

 
(b) The file will contain the following forms and charts, which will be completed IAW TM 

55ī1500ī342ī23: 
 

1. DD Form 365 (Record of Weight and Balance Personnel). 
 
2. DD Form 365ī1 (Chart A ī Basic Weight Checklist Record). 
 
3. DD Form 365ī2 (Form B ī Aircraft Weighing Record). 
 
4. DD Form 365ī3 (Chart C ī Basic Weight and Balance Record). 
 
5. DD Form 365ī4.  (Weight and Balance Clearance Form F ī Transport/Tactical). 
 

a. Sufficient completed DD Forms 365ī4 enable the pilot to determine proper 
aircraft loading for any normal anticipated missions and verify that the weight and 
center of gravity will remain within allowable limits for the entire flight. 
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b. All DD Forms 365ī4 (including duplicates) will be checked for accuracy at least 
every 90 days. 

 
6. Chart E (Loading Data and Special Weighing Instructions). 

 

DD Form 365ï4 
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c. Aircraft Weight and Balance Manual (TM 55ī1500ī342ī23) covers the basic principles of weight 
and balance, and the instructions to prepare a DD Form 365ī4.  Some of the more pertinent 
weight definitions are as follows: 

 
(1) Basic Weight. 
 

(a) Basic weight of an aircraft is that weight which includes all filled hydraulic and oil 
systems, trapped and unusable fuel, and fixed equipment (from 365ï3 Chart C) to which 
it is only necessary to add the crew, fuel, cargo, and ammunition (if carried) to determine 
the gross weight for the aircraft. 

 
(b) The basic weight varies with structural modifications and changes of fixed aircraft 

equipment. 
 

(2) Operating weight. 
 
(a) Operating weight includes the basic weight plus the aircrew, aircrewôs baggage, 

emergency and other equipment that may be required. 
 
(b) Operating weight does not include the weight of fuel, ammunition, bombs, cargo, or 

external auxiliary fuel tanks if such tanks are to be disposed of during flight. 
 

(3) Total aircraft weight. 
 
Total aircraft weight is operating weight plus takeoff fuel and its contents. 
 

(4) Takeoff condition (Gross weight). 
 
Takeoff gross weight includes the operating weight plus fuel, cargo, ammunition, bombs, 
auxiliary fuel tanks, etc. 
 

(5) Zero fuel weight. 
 
This is the operating weight plus the distribution of allowable load or takeoff condition minus 
(ī) takeoff fuel. 
 

(6) Landing condition (Gross weight). 
 
Landing condition is the takeoff gross weight minus items expended during flight (Fuel, cargo, 
and/or passenger (PAX) etc.). 
 

(7) Reference datum. 
 
(a) Reference datum is an imaginary plane perpendicular to the longitudinal axis of the 

aircraft and is usually located at or near the nose of the aircraft to eliminate arms with a 
minus value. 

 
(b) If a negative arm is encountered, the corresponding moment will also be negative.   
 
(c) The Reference Datum for the CH-47D is located 21.5 inches forward of the nose, which 

places it just forward of the end of the Pitot Tubes. 
 

(8) Arm. 
 
(a) Arm is the distance from the reference datum to the C.G of an item placed in the aircraft.  

This may also be called a: 
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1. Station (Sta.). 
 
2. Fuselage Station (FS). 
 

(b) The number designation of this station signifies its distance from the reference datum. 
 
1. A station forward of the reference datum is negative (ī). 
 
2. A station aft of the reference datum is positive (+). 

 
(9) Moment. 

 
(a) Moment is the product of force or weight times a distance (Arm) (W x A = Moment). 
 
(b) The distance used in calculating a moment or moment index is referred to as the arm or 

moment arm. 
 
(c) Simplified moment is one which has been reduced in magnitude through division by a 

constant. 
 
(d) The CHī47D uses a constant of 1,000. 
 
(e) For example, a moment of 3,200,893 will be simplified by dividing the total moment by 

1000 and rounded off to the nearest whole number giving you a simplified moment of 
3201. 

 
(f) The advantage of simplification will be seen in application when a column of moments is 

added. 
 

(10) C.G. 
 
(a) C.G is the point at which, if lifted, the aircraft would be balanced. 
 
(b) It can be found by dividing the total moment by the total gross weight, or by the C.G chart 

in the operatorôs manual. 
 
   Total Moment 

C.G = ---------------------  
 Total Weight 

 
(c) The C.G (henceforth, reference to C.G will mean the longitudinal center of gravity) is not 

necessarily a fixed point; its location depends on the distribution of items loaded in the 
aircraft, and as variable load items are shifted or expended, there is a resultant shift in 
C.G location. 

 
(d) It should be realized that if mass center of an aircraft is displaced too far forward on the 

longitudinal axis, a nose heavy condition will result. 
 
(e) Conversely, if the mass center is displaced too far aft on the longitudinal axis, a tail heavy 

condition will result.  It is possible that an unfavorable location of the C.G could produce 
such an unstable condition that the pilot could lose control of the aircraft. 

 
NOTE:  If you are using the ī10 charts to determine C.G, they may not be accurate enough to use near 
the forward or aft limits.  In this instance, use the mathematical formula. 
 

(11) Weight versus aircraft performance. 
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(a) An aircraft is designed for specific weight limitations which cannot be exceeded without 
compromising safety. 

  
(b) Overloading an aircraft may cause structural failure. 
 
(c) An increase in gross weight will have the following effects on aircraft performance such 

as: 
 

1. Reduced maneuverability. 
 
2. Stability. 
 
3. Reduced hover performance. 
 
4. Increased takeoff distance. 
 
5. Increased landing distance. 
 
6. Reduced rate of climb. 
 
7. Reduced ceiling. 
 
8. Reduced cruising speed. 
 
9. Reduced range. 
 
10. Excessive stress on the structure and components. 
 
11. Possible loss of aircraft control! 

 
(12) The effects of increased gross weights, is that the forward C.G limit will move aft and the aft 

C.G limit will move forward. 
 

(a) The C.G will move aft as fuel is expended, because the aircraft is naturally Aft heavy, 
with the aft pylon, aft vertical shaft and the aft rotor system. 

 
(b) Approximate C.Gôs for the aircraft that show C.G moving as we add the crew and fuel. 
 

1. Basic weight of the aircraft, the C.G is 341. 
 
2. Operating weight of the aircraft with a crew of four (4), the C.G is 338. 
 
3. Total aircraft weight including a full fuel load, the C.G is 332. 

 
d. Operatorôs Manual. 

 
(1) Chapter 5 contains some weight limits for the CH-47D aircraft. 
 

(a) Maximum allowable gross weight is 50,000 lbs. 
 
(b) Water operations: 
 

1. Normal operations ï 36,000 lbs. 
 
2. Emergency rescue missions ï 46,000 lbs. 
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(2) Chapter 6 contains the charts for computing moments, C.G, and C.G limits. 
 
(3) Chapter 8 mentions a restriction for combination internal and external loads on the same 

flight.  When the external load exceeds 12,000 pounds, position the internal load forward of 
the utility hatch (Sta.320).  This will preclude encountering an excessively aft C.G. 

 
NOTE:  Electronic computer data sheets may be used instead of any of the DD Form 365 series when 
information is identical to that required on the DD 365-series.  Any computer data sheets which meet this 
requirement may be used.  The Army standard automated system (Automated Weight and Balance 
System (AWBS)) fulfills these requirements. 
 
NOTE:  The following pages contain two weight and balance problems.  The instructor will cover each 
problem during the scheduled block of instruction. 
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2. Learning Step/Activity 2 ī This Practical Exercise (PE) is for classroom purposes only.  
Complete Weight and Balance computations and enter all information onto DD Form 365ī4. 

 
NOTE:  The instructor will have the studentôs complete situation 1 in the student handout.  Use all 
applicable chart(s) for all solution as follows: 
 

a. Given information instructions for completing the DD Form 365ī4.  All reference block will be 
referred to as REF and the number of that block, i.e.: REF 25. 
 
(1) Identifying information at the top of the weight and balance clearance Form F ī TRANSPORT 

side of the form. 
 

(a) Date.  Enter the DATE for that mission day in the space provided with the year, month 
and day, i.e. 051025 

 
(b) Aircraft type.  Enter CH-47D in the AIRCRAFT TYPE space. 
 
(c) Serial number.  Enter the aircraft SERIAL number of the aircraft your about to fly. 
 
(d) Home station.  Enter your HOME STATION in the space provided i.e.: Camp Humphreys. 

 
(2) Ensure the heading is accurate and complete. 

 
b. Enter the following information in the appropriate REF number open BLOCK. 

 
(1) REF 1 ï Enter the BASIC AIRCRAFT WEIGHT. 
 

(a) Basic aircraft weight and moment is taken from the aircraft CHART C inventory form. 
 
(b) Enter the basic weight and moment of the aircraft in REF block 1. 

 
(2) REF 3, CREW ī Use Personnel Moment Chart.  The EXAMPLE shown on the chart provides 

instruction of chart usage in the upper left hand corner of the chart. Pg: 6ī9. 
 

(a) Use the selected chart with the graphic interpolator and enter at the appropriate weight. 
 
(b) Enter the weight, station (seat number), and moment of flight crew (Pilot, co-pilot and 

crewmembers) on the sheet provided pg 13 of handout. 
 

1. To find the moment of each personnel enter the moment chart at the weight of 
personnel. 

 
2. With a graphic interpolator enter on the weight line of the chart and move horizontally 

until you intersect the seat position line for each personnel, or use weight of each 
individual multiplied by the individual seat moment. 

 
3. Leave the graph interpolator at the intersect point of the seat position line. 

 
4. Deflect downwards on the graph interpolator line and read the scale at the bottom of 

the chart and record the moment in the moment block for each personnel. 
 
5. Total up weight and moment and enter on DD Form 365-4 REF 3. 

 
NOTE:  Crewmembers weight will be estimated at 200 lbs each for planning purposes even though the 
ī10 on Pg: 6-6 say that Crew and passengers with no equipment ïcompute weight according to each 
individualôs estimate. 
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NOTE:  The chart shown at the bottom of the Personnel Moment chart is an exploded view. 
 

Personnel Moment Chart 
 

 
 
 

(3)   REF 6, EMERGENCY EQUIPMENT. 
 

(a) Use the litter moment chart figure 6-4 in the -10 for medical evacuation (Litter) mission for 
patient moment. 

 
(b) Additional, figure 6-5 in the ï10, shows seat and litter installation, para 6-10, pg 6-6 of -10 

shows weight for medical attendants and litter patients. 
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(c) Total up all individuals weights and moments and enter the weight and moment into REF 
6. 

  
(4) REF 7, EXTRA EQUIPMENT ī Use Internal Cargo Moment Chart. 
 

(a) Enter weight and moment of any extra equipment not included in the basic weight. 
 

1. To find the moment of the extra equipment enter the moment chart at the weight of 
the equipment or weight of extra equipment X moment. 

 
2. With a graphic interpolator enter on the weight line of the chart until you intersect the 

FS line. 
 
3. Leave the graphic interpolator at the intersection of the FS line. 
 
4. Deflect downwards on the graphic interpolator line and read the scale at the bottom 

of the chart and record the moment in REF block 7. 
 
(b) Record the total sum of weights and moments into REF block 7. 

 
(5) REF 9, OPERATING WEIGHT. 
 

Enter the sum of weights and moments for REF 1, 3 and 7 to obtain the OPERATING 
WEIGHT. 

 
(6) REF 10, TAKEOFF FUEL ī Use Fuel Moment Chart and follow the EXAMPLE shown in  the 

left hand corner of the chart. 
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(a) List under REMARKS all the fuel tanks involved and the amount of fuel in each tank (as 
required). 

 
(b) Enter the number of gallons, weight and moment of the fuel on board at takeoff. 
 

1. To find the moment of the fuel enter the fuel moment chart at the specified weight of 
the fuel, under the specific type of fuel, i.e. Jī4, Jī5, or Jī8. 

 
2. With a graphic interpolator enter on the weight line of the chart move right to the fuel 

tank Sta. line. 
 
3. Leave the graphic interpolator in place at the intersection of the Sta. line. 
 
4. Deflect downwards on the graph interpolator line and read the scale at the bottom of 

the chart and record the moment enter in the REMARKS block for each tank. 
 
(c) Remember you can also use the formula:  W X A = M.  (Weight times (X) the Arm = 

Moment) 
 


