
Weight and Balance 

Gary White 



Introduction to Terms 

• Datum 

• Arm 

• Moment 

• Station 

• CG 

• Envelope 

• Basic Empty 
Weight 



Terms 

• Datum 

– Reference for All Weight and Balance Measurements 

– Aircraft Specific 

• Arm 

– Length from the Datum 

– Can be Positive or Negative 

• Moment 

– Product of An Item’s Weight x Arm 

– Watch Units 



Terms (cont.) 

• Station 

– General Location in Aircraft 

– E.g., Front Seats, Baggage Compartment, Rear 
Seat, Fuel Tank 

• CG – Center of Gravity 

– Distance from Datum Line 

– CG = (Sum of All Moments)/Total Weight 



Terms (cont.) 

Envelope Has Range 
of CG and Weight 

Displayed as Graph 

This is Example of a 
Diamond (DA20-C1)  



Terms (cont.) 

• Basic Empty Weight 

– Weight of Airplane 

– Full Operating Fluids (Oil, Hydralic, etc. but not 
Usable Fuel) 

– Unusable Fuel 



Some Examples 

• Compute Moments and CG 
– Example 1 

• Arm = +34” 
• Weight = 20 lb 
• Moment = +34” x 20 lb = 680 in-lbs 

– Example 2 
• Arm = -20” 
• Weight = 20 lb 
• Moment = -20” x 20 lb = -400 in-lbs 

– Example 3 – What is CG of the Above Two Moments 
• CG = (Moment 1 + Moment 2)/Total Weight 
• CG = [680 + (-400)]/(20+20) = 280/40 = +7” 



Example – N141BB 

1186 
lbs 

9,855.66 
 in-lbs 

220 
lbs 

1,238.6 
 in-lbs 

1406 
lbs 

11,094.26 
 in-lbs 

144.24 
lbs 

4,679.56 
 in-lbs 

1550.24 
lbs 

15,773.82 
 in-lbs 

1. Start With Empty Weight 
 

2. Obtain This from Weight and 
Balance 
 

3. Compute Passengers and Load 
Stations 
 

4. Add Fuel 
 
 



Example (cont.) 

Note as Fuel Burns Off – You Reduce Weight But Come Close to 
Exceeding the Permissible Flight Envelope 

 
What is the CG at Beginning of Flight and After Fuel is Burned Off? 



Example (cont.) 

This Uses the Online Weight and Balance 
on the Texas State Aviation Web SIte 

*** 
Why is the Shape of this Envelope 

Different than that of the Previous Page? 



Weight Shift Formula 

• Sometimes CG is Out of Limits But Weight is 
Acceptable 

• It May be Possible to Shift an Item from One 
Station to Another 

• Let’s Say CG is 1” to Far Aft And You Have 80 lb 
of Baggage That Can Be Brought Forward to a 
Rear Seat – the Distance Between Rear Seat 
Station and Rear Baggage is -20 “ 

• Total Weight = 1575 lbs  

Weight Moved/Total Weight = CG Change/Distance Between Station CGs 



Weight Shift Formula (cont.) 

• 80/1575 = CG Movement/(-20), or 

• CG Movement = (-20) * 80 / 1575 = -1.01” 



Summary 

Watch your Weight 

And your Balance 


