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You are invited to join the
NATIONAL SOARING SOCIETY

*OFFICIAL AMA SOARING "SPECIAL INTERESTGROUP™

® YEARLY NSS “SOAR-IN" TOURNAMENTS

® NATION-WIDE “EXCELLENCE AWARDS PROGRAM"

@ EXCELLENT BI-MONTHLY NEWSLETTER

© NSS FULLY SUPPORTS THE F3B SOARING TEAM &
LSF SOARING PROGRAM

* NSS IS INVOLVED IN THE ORGANIZATION AND
QVERSEEING OF THE SOARING PORTION OF AMA
NATS (INCLUDING AWARDS BANQUET)

® YEARLY DUES ARE $12.00 {SPECIAL FAMILY RATES)

* NSS OFFICERS ARE FROM ALL 11 DISTRICTS

For information. Contact
NSS Secretary Treasurer

CLIFF OLIVER

8151 BROADWAY
SAN ANTONIO TX 7R209%
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On The Wing

As we've mentioned in a previous column, it is
sometimes convenient to think of a tailless aircraft as
actually having a tail by assuming that the tail isa part of
the wing. The “tail” on a plank design can be considered

...byB? to be the rear 20 to 25% of its reflexed airfoil. On a swept
wing, the stabilizing “tail” is the outer portion of the

Nearly all of the best wing, near the tips. A tailless airplane must have some

) performtftg tailless portion of the wing capable of applying the downforce
aircraft exhibit a leading needed to counteract the pitching moment generated by
edge sweep angle of 20°, the lift producing section of the wing. Planks thus use
and we thought it might reflexed sections, swept ‘wings useaerodynamictwist to

be an interesting
exercise to attempt to
determine why this
might be so.

provide this force.

We've previously published a set of computer rou-
tines which assist in picking airfoils for root and tip while
assuring stability in pitch. With some experimentation,
it’s possible to design a stable swept wing with a mini-
mum of physical (geometric) washout. Excessive washout, while providing increased
stability, will makea swept ‘wing behave much likea plank with excess reflex—the ‘wing’s
speed range and maneuverability will suffer.

Those of you who have experimented with the above mentioned computer routines will
havealso noticed that one way of reducing theamount of washout (twist) needed is to make
the sweep angle greater. Unfortunately, this has three negative effects.

7
[ Coming Event

Southern Soaring League
Scale Radio Controlled Sailplane
Competition 1990
April 21st-22nd 1990
Waikerie Gliding Club Aerodrome, South
Australia, P.O.Box 320, Waikerie, 5330, Tele-
phone: (085) 41 2644. The Waikerie Gliding
Clubhouse has accommodation for about 40
persons in dormitories and self-contained
units. There is a caravan park and roomalso
for camping. In Waikerie town there is a
Hotel /Moteland anotherlargecaravan park.

This information was provided by Martin
Simons, 13 Loch Street, Stepney, South
Australia 5069. Martin says, “The group
organizing this thermal soaring contest for
scale sailplanes would be glad to hear of
anyone else doing something similar, espe-
cially if any changes are suggested to the
rules. The idea is to do as much soaring as
possible with the scale models, from winch

kor line launch, rather than slope soaring.” y)

Cross Span Flow

First,theairmoving overthe wing '

will tend to move more toward the
end of the wing, rather than the
trailing edge. This is called cross
span flow and is something to be
avoided. Cross span flow means

that the air is no longer following
theairfoil; rather, itis following the

spar line. The boundary layer gets
very deep very fast in this situation,
and laminar separation can occur at
odd and unexpected places along
the span. This is not only drag pro-
ducing, it can be downright danger-
ous. Imagine separated flow over
the wing tips (“tail”) and the result-
ing loss of stability!
Large Amounts of Sweep

Second, large amounts of sweep
make steep towline launches very
difficult, as any yaw is immediately
translated into a large rolling force.

Third, it becomes more difficult
to construct a torsionally rigid wing
as sweep increases.
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While planks do not suffer from any of these three prob-
lems, we want better performance than a plank has to offer.

What we're looking for is sufficient sweep to improve

performance substantially above that of the plank configu-

ration while at the same time avoiding excessive sweep that will lead to further problems.
Winglets

Assisting us in our search is the necessary vertical fin area. If this fin area is located on
the centerline of the aircraft we will most likely need some type of boom (read “fuselage”)
to get the moment arm long enough. But if winglets are used we can obtain good leverage,
the vortex from the wing tips can be controlled, and we can inhibit cross span flow to some
extent. By using winglets we can safely get a bit more sweep into the design.

Aspect ratio is a determining factor when computing the sweep angle needed fora given
level of stability. A look atthe formulae shows that sweep is given in terms of a ratio equal
to sweep distance divided by average chord. A low aspect ratio dictates a greater angle of
sweep, all other things being held constant. While a higher aspect ratio will decrease the
sweep angle needed, it can also lead to frail structures, just as with conventional tailed
aircraft.

A Compromise
So it turns out that the 20° angle is a compromise, and an

excellent one! Twenty degrees is enough sweep to provide Bill & Bunny
stability fora number of airfoil combinations without resort- p Ig‘}gm“g?s
ing to reflexed sections over the majority of the span; itdoes élz;llaoxWA
not promote uncontrollable cross span flow; it allows steep 98359:0975

winch launches without the worry of yaw induced roll; it
does not hinder the construction of torsionally rigid wings.

Now that we have the sailplane flying at a
fairly slow speed with the trims in neutral and
the surfaces level, let’s check the balance point.

The

Dive Test With a good amount of altitude, put your plane
into a steep dive of about 30 degrees. Hold the

...by Pancho dive until it has picked up good speed, then let
Morris go of the stick. What did it do? Did it pull up or

tuck under, or just stay in the dive? With a flat-
bottom airfoil, beginner-type floater, it should
pull out slowly. If it does, your balance point
(CG)isjust where you want it. This means it will
want to recover from a dive by itself, yet it will
not start to porpoise whenever it picks up speed
as in a turn or wind gust.

If it pulls up sharply, you have too much
weight in the nose, and you haveto fly witha lot
of up elevator to keep the nose up. In this

Dive Test

g:;:g:n *::zh condition, your plane will always be wanting to
stall or porpoise.
If it tucks under, you will need more lead in
Drawing by Chuck Fisher the nose and have to fly with a lot of down in it
“Super Graphics Artist” to keep the nose down. This plane will want to

...continued on page 6
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