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MEMORANTAM REPCRT
for
Materiel Iivision, Army Air Coryps
TESTS OF A 0.1475¢c AILERON WITH A TAB ON LOW-IRAG SECTION
FOR CURTISS XP-60 AIRPLANE IN THE LOW-TURBULENCE TUNNEL
By A. E. von Doenhoff and W. J. Underwood

INTRODUCTION

Preliminary two-dimensional tests of the hinge-moment charac-
teristice of a 0.1725¢c internally balanced aileron on the subject
XP-60 wing esction indicated that more intsrnal balence would be
required if light stick forces were to be odtained at high speeds.
The present series of tests were therefore undertaken in order to
investigate methods of reducing the elope of the hings-moment curve
while still maintaining the required aileron effectiveness.

TESTS AND RESULTS

Measurements of the hinge moment and lift coefficlent wcre

mede in the low-turbulence tummel on an aileron having the following
characterietics:

aileron chord, ¢, = 0.14T5¢

aileron dverhang = O-60ca

alleron tab = 0.26ca
vhere ¢ = wing chord

The ends and gap between the leading edge of the aileron and the
model were sealed as shown in figuree 1 and 2. The effective
balance, that is, the distance from the hinge point to the middle
of the gap, is 0.689c,. Because thie eileron was of shorter chord
than those previously tested on this model, the skirts overhanging
the aileron were extended. One-eighth-inch clearance was maintained
betwesn the skirt ends and the aileron.
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Tests were made with the following tab motions:
motion no. 1, tab locked . . . & = O degreecs

)
rotion no. 2, tab leading . . 61,‘ = -f de;rrees

AL : b _
motion no. 3, teb leading . . & = -;: degreen

motion no. b, teb leading . - B, = k.77 cin 83, deg-ees

t’t ia the tad deflection relative to the aileron
deflection, and 3

bg i85 the alleron deflection

The relations, motions no. 2 and no. 3, were obtained with a
gimple bar .linksge.: The relation, motion no. 4, was obtained
with the geared mecheniem shown in figwes 3 and &.

The results of these tests are given in figure: = and 6.

DISCUSSION

In figwe %, the aileron with motion no. 1 (tzb locked) was
overbalanced except at the outer limits of the aileron motion.
Because of this overbelance, a leading tab was added which would
increasc the effectiveness of the 0.1475c aileron ae well as

reduce tha)overbulance- Az shown, the alleron with motion no. 2
)

Ef'- = 0.2%) was still slightly overbalanced for small deflections
a

although the effectiveness was increased elightly over that for
1%

the aileron with the tab locked. With motion mo. 3 (:& = 0.%0),
a

the aileron was Blightly undexbalenced, giving a nerative slope

of the hinge-moment curve throughout the range of aileron deflec-

tions. The effectivencss was agein increascd due o the faster tab
motion.

Dats for motion no. 4 (8, = 4.T7 sin E&a) given in figure 6
show that the sinusoidal tab moticn results in a nearly linear
relation between hinge moment and aileron deflection. Although




the geared tab gave slightly higher hinge moments than motion no. 3
in the range of low aileron deflections, the hinge moments using
motion no. 4 can be veried by & simple adjustment of the emplitude
of the tab motion (see fig. 3).

Tho aileron effectiveness of the 0.1475c ailercn with tab
motions no. 3 and no. 4 wap practically the same as the effectiveness
of the 0.1T25¢ ailevon obtained in the preliminary tests.

Other qualities of the aileron in addition to those given
directly in figures 5 and 6 have a bearing on the choice of aileron
design. It may be pointed out that the ariangement with a simple
leading tad has certain advanteges over the plain aileron. The
tad cato can be easily adjusted during flight testing to give the
desired renge of stick forces. Furthermore, an analysis of the
data indiocatee that the change in hinge moment due to rolling is
conside:rably less for the aileron with a leading tab than for a
plain aileron of larger chocd having the seme effectiveness. When
equally balanced in the low-deflection range, the tabbed aileron
has slightly lowe: hinge moments for large aileron deflections
than the plain aileron, because of the tendency of the tab to lose
ite effectiveness at these large deflections, thus relieving the
unbalanced hinge moment at a point where the tab is no longer
required. The bensficial effect on hinge moments at large deflec-
tions is of course emaller than with the geared tab, for which it
is possidble to effect large reductions in the hinge moments at
large aileron deflections.

Comparison of these two-dimensional resulte with similer
tests on the left wing panel of the 0.26-scale model tested in
the 7- by 10-foot tunnel showsa discrepancy in the percent balance
needed to give zero slope .o the hinge-mcment cwve. The two-
dimensicnal results from the low-turdbulence tumnel show that on an
aileron without a tab e&n effective balance of 0-82c, is required;
whereas the necessacy percent bdalance, as Judged from the 7- by
10-foot tunnel data, is 0.56c,. About one-half of this discrepancy
may be due to a decrecce in tﬁe unbalanced portion of the hinge
moment caused by three~dimensional flow at the endes of the aileron.
The remainder of the discrepancy remains unexplained, although
scale effects and the effects of model supports may account for
some of the difference between the tests in the two tummels.

CONCLUESIONS

The data presented in this rejort show several possidle
arrangements for obtaining low aileron hinge moments while
maintaining aileron effectiveness. The simple leading tad hes
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some importent edvantages over the plein alleron and is suitable
for use vhen extreme aileron travel at high speod is not necessary.
If lov hinge mcments are required with large aileron deflections,
the geared arrangement appears Lo be satisfactory fiom the aero-
dynamic point of view.

Langley Memerial Aeronautical Laboratory,
Naticnal Advisory Committee for Aeronautics,
Langley Field, Virginia, November 29, 19%l.
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