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The fovo|9ing contains the essence of what h'as prcsented
to me b)) Di Hotun &tnng nt visit to his hone i

ft€r Dr. von Prandd had published his wins theory
in Gottinsen in 1918, and thereby dtablished a
basis for an underst nding of ft€ Iift distribution

spanwise across the wing, ai w€ll as the presence of
induced drag, it was found that a nat elliptical plan fotu
shape gave a uniform air deflection along the entire span,
which minimized the induced drag. It was aho d€termined
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that the relationship between span and lift was constant.
Today, one rarely sees a true elliptical wins, as other

factors dictate its ideal shap€. The straielt tapered wing,
for instance, is lighter and easier to build, and ilese are
factors which usualty outweigh the advantases of the ellip-

Since lift dd weisht a.€ equal in straieht and level
flisht, one needs to find out how the weidt of th€ wing on
a cantilevered sailplane changes with its shape dd tap€r
when the span is constant.

Iat's look at fli8ht characteristjcs. For sood roll control,
the airfoil should b€ thin in tJle aileron area. while a thick
airfoil is needed at th€ root to oblain an acceptable
weighvstrenslh ratio. Since the sailplane will be thermaling
near the wins's maxinum lift capability, its stall character-
istics must be closely studied, both durins tums and level
night. lf air separation first occurs near one 1ip which is
likely due to the thin airfoil used there-the roll will
quickly stall additional portions of the wing due to its
downward novemelt, and th€ asymmetric lift can not be
overcome by the ailerons.

ln a sweptback flying wing, the conditions are somewhat
different. He.e the flow separation occun initially at a
point about % of the halfspd, right where the center of
pressure and the aircraft's center of gravity are located (see
Figur€ A); thus no upsetting mom€nt is created. As),rn-
metric liftcan be controlled by the ailerons, since these still
work in udisturbed airflow. Ifthe sepaJation should occu.
on one side only, a monentum is cr€ated around the yaw
dis. because d sralled wins ha\ a ldse increa\e in ptrasire

drag, which slows the wins d€spite the disappearrnce of
induced dras. Normally when ailerons are used to control
th€ symmetry, adverse yaw should not be g€nerated to
cancel out the momentum. as directional conrrol should be
mainrained e\en $idr rudders ol low efllciency

Now, tet's see how we can satisfy all requnenent for a
tully{ontrollabl€ stall€d flying wing, and thereby avoid
involuntarr, spins- Most pilots will think of srabiliry as the
primary requir€rnent. This is not tru€! What is needed is
the proper distuibution of nonent arou.d all thr€€ axis,
and the ability to fly out of any upser.

Correct moment around the pitch axis requires that the
c€nt€r ofpressure and cente. of sravity lie on a line at 25%
of the wing chord. The conventional elliptical-shaped wing
without wash out has an ellipticaly.shaped lift distribution
curve ar ail ugles of atlack. and Ue cenr€r ofp'essure rn
Yjirection on a half-wing can be expressed as:

Y ell.:0.42 t!1.
This lift distribution is not desirabl€, since th€ point along
the wing where the aidow first separates, cd, /,ol be

The desired bell shaped lift distribution cufl€ cd be
obtained on any wing by the appropriate amount of twist or
wash out. Tbe center of pressure will then be located near
14 of the harspe, and moves along the wing with chanses
in angle of attack. On a flyins wine sailplane wilh built in
wash'out. one can obtain the desired lift distribution simply
by novins the wing tip elevalors, thus obtainins a CL
conespondins to the best L,D ratio.
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