NOTES ON SYMMETRICAL AIRFOILS
by Clarence Mather
An article published in the Nov/Dec 2004 issue of the Cactus Squadron News, Joe McGuire, Editor.
(Ed Note: This is follow-on information concerning the symmetrical airfoil article by Tom Arnold published
in the Sept/Oct 2005 issue of the Thermalier)

The models that Tom inspected were a Folkerts SK-3 and a Tipsy Junior. Tom has an excellent
memory but the models were about 22" in span and so not Jumbos as reported. The airfoils had
bottom recurves about two thirds that of the top. So they were semisymmetrical. I'm not trained
in engineering so my comments will be mainly uneducated guesses from eye-ball engineering.
Somewhere I read that symmetrical airfoils have a fixed center of pressure rather than one that
moves forward with the angle of attack. This effect was nicely explained and illustrated by Tom.
Most of my scale models are of low wing design and have their pitch stability strongly affected
by that motion. We have to add nose weight or move the rear peg forward farther than a mid or
high wing design. Some full size aircraft have symmetrical airfoils including the B-17, the Hughes
Racer and the Taylorcraft lightplane. I wondered how a model would perform with them.
The bottom of the wing of an old low-wing was remodeled by adding recurves to the ribs and
recovering. The top was not changed. No precise measurements were made, but the model flew
well with good stability. It seemed as good or better than before.
There are other features of recurved airfoils. Many of the aircraft that we model have some
recurve. Models that include it are more realistic. They have less drag than other foils and so the
models fly faster thus producing more momentum. They will penetrate rough air better. With the
recurve, the rib is deeper. If surface spars are used the wing can be made lighter. I find surface
spars much better than the single deep spar often used. Air forces acting on the wing tend to bend
the spars. One side is compressed and the other stretched. The wood in the middle holds the
edges apart. This is a leverage action throughout the wing where the forces are inversely
proportional to the spacing. If the recurve rib holds the two spars fifty percent farther apart, the
forces on the spars are reduced by one third! So the spars can be considerably lighter. On the
models that Tom studied, the wing panels were about 11" long (ed note: i.e. a 22” wing). Two
spars were on top and two on the bottom dIrectly below.
I use very hard balsa for spars and edges as it is less likely to be brittle. I strip all spars and edges
with a razor blade, metal straight edge, and eye ball micrometer. So the dimensions are
approximate. The spars were about 1/16" X 1/32" at the centers and tapered towards the tips as
the forces are usually less there. I have built two jumbo sized models with these airfoils. Those
spars are about 1/16" X 3/32" at the centers. If a frame seems too flexible, small pieces of balsa
can be placed between the spars halfway between the ribs. That step will stiffen it considerably.
I place ribs quite close together and so haven't used the spacers much. The ribs are made of softer
balsa and sometimes lightening holes are cut in the wider areas. Do not remove wood from
between the spars though, as it is needed to hold the spars apart.

Building the recurved wings is more work than other types. I measure how deep the recurve is
and then cut small balsa blocks to that thickness. The blocks are pinned to the building board and
the edges of the wing are pinned to them. Making the block higher can produce washin or
washout, if desired. Tapered wings require blocks of different sizes at three or four stations.
I have built ten or so wings of this type. They are strong and perform well.

