KEN BATES''WINGS

"Nurflugelseglers tell no tales."”

Lest we devote too many of our columns to
European endeavors, particularly those going
on in Germany, we've decided to trace the
evolution of Ken Bates' thinking concerning
tailless sailplanes by describing some of his
designs.

Ken Bates' name is synonymous with tailless
aircraft here in the United States. His
notariety began with the "Windlord," a
Standard Class (elevator and rudder, plus
flaps) plank type sailplane which used the
NACA 23009-75 airfoil. The "Windlord" won
several contests, and a construction article
for it appeared in the March 1978 issue of
Model Aviation. With its relatively constant
chord wing, radially ribbed wing tips, and
"balsa block" fuselage, the "Windlord" was
easily constructed. With its very light wing
loading, the "Windlord" was an excellent
soarer.

The "Manx" was also a plank, but of higher
aspect ratio than the "Windlord." With a span
of over 3.6 meters, it was definitely in the
Unlimited Class. Ken used the NACA 23112
section with a modified camber line which had
its crossover point at 75% chord. Some
difficulties in maintaining the proper lower
airfoil surface contour led to problems on
early flights, yet once the solution was
found, other problems began to arise. First,
the nose had been built too long, so the
moment of inertia got larger as weight was
added to the tail in an effort to balance the
airplane, and pitch authority suffered as a
result. Second, the roll spoilers, used
instead of ailerons, degraded performance
each time they were used, and would not work
at all when the ship was inverted. Finally,
the "Manx" was destroyed during experiments
to determine if it was sensitive to rearward
tow hook location. (It was.)

Ken then began what turned out to be a
several year excursion into swept wing
designs, eventually achieving success.



KEN BATES’ 'WINGsS

Some early experiments with swept wings
pointed to stability problems. Ken had
started by using the same airfoils he had
used on his planks, and he began to feel
perhaps it was cross span flow which was
hindering the reflexed sections' abilities to
result in a stable platform. Additionally,
Ken found the combination of wing flex and
torsion (as described in "On the 'Wing...,"
RCSD 6/89) to be very difficult to control,
and a long search for a method of building
stiff, torsionally rigid wings ensued.

The "P" series of swept wings generated a lot
of information regarding the behavior of this
planform on tow, and methods of achieving
coordinated turns and increasing thermalling
ability. Tow problems occured because the
winch did not feel the load of the 'wing,
even when it was fully stalled. Ken's "P1"
went through three variations, finally having
a TD.051 engine installed; it proved to be
both fast and aerobatic. "P2" was an exact
scale Northrop N9M with a "simplex"
symmetrical airfoil of 14% thickness. It had
a bit better performance than the "P1." "P2"
eventually was modified for electric power.
Both "P1" and "P2" had spans of about

60 inches.

"P3" used a NACA 0012 section on a span of
104 inches, but it's biggest departure from
its predecessors was its use of rotating wing
tips for elevon control. Ken felt this would
prevent tip stall on tow, even if full up was
given, as the wing tips would be flying at a
lower angle of attack than the main part of
the wing. The first flight of "P3" was in
April of 1982,

Low height on tow was a common problem of the
"P" series, and the only visible hope was the
use of a high speed winch which would
catapult the 'wings into the air to a height
matching their tailed competitors. Also in
Ken's thoughts at this time was the use of
undercambered rather than symmetrical
sections. Ken felt once the tow problems were
solved, 'wings could be very competitive in
F3B and XC.
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