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Initial testing to determine the center of gravity (c.g.) location for the Body Freedom Flutter (BFF) 

aircraft was performed on July 17, 2013.  The avionics (flight computer, Tao sensor box, pressure 

transducers, accelerometer signal processing board) were installed as they arrived from Lockheed 

Martin and an AR8000 receiver was used.  Four, Rhino 1750 mAh 4 cell LiPo batteries were installed in 

the battery bay as shown in figure 1.  These batteries weigh 0.41 lbs each and were chosen based on 

experience and the voltage requirements of the BFF components.  Notably absent is the video 

transmitter. 

 

Figure 1: BFF setup for c.g. testing with batteries installed 

Three scales were used to determine the c.g. location, one scale under each winglet and one under the 

center keel.  First, a grid was created to align the scales and measure the distances between them.  

Semi-circular wooden dowels were taped to the center of each scale so the location of the measured 

force could be more accurately determined, an example is shown in figure 2. 
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Figure 2: Scale setup 

The center of the wooden dowels were aligned with the back edge of the grid tape.  The aft scales were 

placed 24 inches from the front scale.  All of the scales were zeroed, the aircraft was placed on them, 

and care was taken to ensure the aircraft was square relative to the grid by measuring the distance from 

the front of the winglet to the dowel for both the left and right sides of the aircraft and making sure the 

distances were equal.  Finally a plumb bob was dropped from the nose of the aircraft and tape was used 

to mark its location in order to reference all of the distances to the aircraft nose.  This setup is shown in 

figure 3. 

 

Figure 3: Center of gravity test setup 



The weight measured by each scale was recorded.  Unfortunately, it was found that the scale under the 

right winglet was not working correctly, so only the left winglet value was used.  A summary of values is 

in table 1. 

Table 1: C.G. test measurements 

Description Value 

Front scale weight 9.675 lbs 

Left winglet scale weight 1.157 lbs 

Distance from nose to front scale 18.625 inches 

Distance from nose to aft scales 42.625 inches 

 

Using the values in table 1, the center of gravity of the BFF aircraft was found to be 23.2585 inches from 

the nose of the vehicle and the total was found to be 11.99 lbs.  The MATLAB script used to perform 

these calculations is included in this folder.  We were concerned about using only the left scale 

measurement so a hanging scale was used to weigh the aircraft and we found the weight was 12.02 lbs, 

sufficiently close to the weight found during the c.g. testing. 


