LOCATE THE CORRECT C/G

By Don Williams

I'm going to try to do this without getting into a lot of math. I will keep it as simple as I can make it. It is really not that hard, but it is very important to the longevity of your aircraft. 

On a new aircraft that has still yet to take to the air it is a good idea to set the C/G a little forward. 25% would be about right. This is on a straight wing with no sweep no taper etc., a wing that is the same chord from one end to the other. Measure the C/G from the leading edge of the wing. At 25% it is bordering on a little nose heavy. That's all right. This is your safety margin for your first few flights. You don't want it too nose heavy however. A too nose heavy aircraft at low speed, such as on a landing approach, is courting disaster. It may require more up elevator to keep the nose up than you have available ‑OOPS! One more repair job. How do you get 25%?? On a straight wing it is easy. You just multiply the cord width by 25% (.25) and your answer is how far you measure back from the leading edge of the wing. 

The one thing you don't ever want is a tail-heavy aircraft. If you get a tail-heavy aircraft into the air you have been very lucky if you get it back on the ground in one piece. A tail-heavy aircraft is very unforgiving and so is ole mother earth. Aerobatic aircraft have their C/G more aft bordering on being tail heavy. This makes them unstable and its what makes them so acrobatic. But that's a whole story all by itself. 

Anyway, back to your 25% C/G. After you have flown the aircraft a few times you may want to move the C/G back some. To do this you must shift some weight. If you have added lead to the nose to get your 25% C/G remove a little of it but DO NOT go more than a 30% C/G. Fly your aircraft again. Now you will find it more responsive. It may not make all the moves an all out acrobatic aircraft can make but it will do a lot of tricks and do them well and still have that little bit of safety margin. 

I have made a few small drawings to show how to find the C/G on swept wings etc. Drawing #1 shows a wing with a 10° leading edge sweep and a trailing edge with 5° sweep. To find the correct C/G you must first locate the M.A.C. (MEAN AVERAGE CORD). To do this draw a line from the center section joint of the wing at the leading edge to the wing tip at the trailing edge. Now draw a line from the center section joint of the wing at the trailing edge to the wing tip at the leading edge. Where these two lines cross draw a line fore and aft (CORD WISE) from the leading edge to the trailing edge. This is the M.A.C. AND this is where you will measure the C/G. 

Drawing #2 shows a wing with the same 10° sweep on the leading edge but the trailing edge is straight. Find the M.A.C. the same you did in drawing #1. But now look!! WOW!! The M.A.C. has moved. That is why you must find the M.A.C. on wings with different shapes before you can find the CORRECT C/G. 

Drawing #3 shows a biplane wing that has a 25% forward stagger and is swept. The bottom wing is straight. Draw your lines as before but only on the top wing at the center. Draw in the M.A.C... Wait a minute. Don't measure the C/G yet. We have two wings to consider now. At the M.A.C.‑‑‑‑ measure from the leading edge of the top wing to the trailing edge of the bottom wing. Now you can measure your 25% from the leading edge of the top wing. 

Drawing #4 shows another biplane wing. It has a 25% forward stagger but both wings are straight. There is no need to find the M.A.C. on this wing but you do need to take both wings into consideration, measuring from the leading edge of the top wing to the trailing edge of the bottom wing, before measure the C/G. You may have noticed that I have drawn the biplane wing shorter. That is because most (not all) biplane wings are shorter than monoplane wings. Even so they yield as much or more wing area as a monoplane. 

What I have written here is just the tip of the iceberg but I hope it will help someone. If it does‑‑‑‑I'm happy!!!!







