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TESTS OF 0.14-SCALE MODELS OF THE CONTRCL SURFACES OF
ATMY PROJECT MX-511 IN ATTITUDES SIMULATING SPINS .

By H. Page Hoggerd, Jr. and John R. Hagerman
SUMMARY

Tests of O,l4-scale models of the partial-span wing and
the isolated tail of the Rell XP-83 airplane (Army Project
MX-511) have been made in the Langley 4-by 6-foot tunnel to
determine the aerodyna mlc characteristics in attitudes
simulating spin conditlons.- The tests were made at a Mach
number. of about 0,095.

The slope of the curve of aileron hinge moment against

angle of attack increases negatively as the angle of attack of

the wing 1is increased, At the higher angles of attack the

slope of the curve of alleron hinge moment against alleron de-

flection is more negative for small aileron deflections even
though the aileron hinge-moment increment from 25° to -25°

-alleron deflections is practically constant over the angle-of-

attack range, The data presented indicate that in spln
attitudes the yawing moment produced by the aileron is prackti-
"cdlly as much as the rolling moment.

The elevator hinge-moment increment from 25 to -25°
elevator deflections is practically constant over the angle-
of- attack range and the slope of the curve of elevator hinge
moment against angle of attack increases negatively as the
angle of attack of the horizontal tail is increased, The
elevator hinge-moment and lift-curve slopes of the isolated-
tall model show close agreement with those of the complete
model.

As the angle of attack is increased the drag produced by
elevator deflection increases while the 1ift produced by
elevator deflection decreases. The elevator deflection has
large erffects on rudder hinge moments at ai = 20,59 gpq

~angle of yaw and rudder deflection of like gigns. No con-
sistent effect of ele\ tor deflection on rudder hinge moment

1s shown at a, 5 80, 49 oxcept that negative elevator deflec-
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tions usually pave the largsst rudder hinge moments for the
yawed condltions.

INTRODUCTION

In view of the results of spin tests of a model of the
Rell XP-83% airplane (Army Project MX-511) conducted in the
Langley 20-foot free-splnning tunnel, it was deemed necessary
to detormine the hinge-moment charseteristics of the control
surfaccs of the O.l4-scale model of the Pell XP-83 alrplane
in attitudes simulating spins, '

Tn ordesr to obtsin the necessary centrnl-surface hinge-
moment data, O.,l4-scele modcls of the left wing panel and
of the isolated tall unit were tested in the Langley 4- by
6-foot tunncl. The hinge-moment data obtained are presented
herein, elong with the 1i1ft and drag data obtalned from the
same tests. It is planned to use the data presented herein
in the estimation of stick and pedal forces during the steady
spin and for spln recovery. Complete rangss of aileron,
elevator, and rudder deflectlon over wide ranges of angle of
attack and vew simulating spin condlticns were investigated.

COEFRICIBNTS AND SVMBOLS

The results of the tests are pregznted as standard non-
dimensional MTACA coelficients of forces and moments &as follows:

CL uncorrccted 1ift coefficient of test panel ﬂLu
& qS
W
Cy, corrected 11ift coefficient of test panel Ly
W
ISy
e horizontal tail 1ift coefficient( Ut
qSt
Ch uncorrected drag cocfficient of test panel Dy
u : g
. Ay
Cp corrected drag coefficlent of test panel Dy )
w
ASw
CDt horizontsl taill drag coefficlent D
S ¢
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rolling-moment coefficient of comnlete wing(/ L )
qS!b!

yawing-moment coefficient of complete wing e
qS'b!

aileron hinge-moment coefficient

qbaéa2
left elcvetor hinge-moment coefficient Hay
Qbelaez
rudder hings-mement eeefficient Ay
qbrapg

uncorrected 1lift force on test panel
correscted 1ift force on test panel
1ift force on horlzontel tail
uncorrected drag force on test panel
corrected drag force on test panel
drag force on tail

rolling moment about the wind axis, positive when
1t tends to raise the left wing tip (ft-1lb)

yawing momsnt about the wlnd axis, positive when
it tends to advance the left wing tip (ft-1b)

aileron moment about thc aileron hinge: axis, positive

when 1t tends to depress the alleron trailing
edgp (ft-1b) :

left elevator moment about the elevator hinge axis,
positive when 1t tends to depress the eslevator
trailing ecdge (ft-1b)

ruddsr moment about the K rudder hinge axis, positive
when it tends to deflect the rudder traliling edge
U0 the left. " (ft=1k]
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o

dynamic pressure (1b/sq ft5( oV

mess density of alr (slugs/cu ft)

airspexd (ft/sec)

'aréé of partial-span wing (sq ft)

ares of horizontal tail (sq ft)

arce of winz on compléte model (sq ft)

span of wing on complete model (ft)

span of eileron along hinge axls (ft)

root-mear-~
gxlss SR

.

span of left elevator along hinge axis (ft)

root-mean-square cherd of elevator behind hinge
axlss (%)

span of rudder along hinge axis (ft)

root-mean-square chord of rudder behind hinge
axisl ~Ert)

engle of attack.ef best pangl, referrcd To. choprd
1ine gt station 26+55 (degrees) (see fig. 1)

angle of attack of ta2il unilt, referrcd to reference
line of dummy fuseclage (degrees) (see fig. 3)

angle of yaw, angle between model plane of symmetry
and relative wind (degrscs)

aileron deflection with respect to wing cherd line,
positive with tralling cdge down (degrees)

elevator deflection with respect to stabiligzer
chord line, positive with tralling edge down
(degrees)

rudder deflec¢tlon with respect to chord line of fin,
positive with treiling edge deflected to left
(degrecs)




M No. L5D12a = HB e

1t angle of chord plane of stabillzer relative to
reference line of- fuselage {(=2. 667)
CI' one-half of the incremerit of uncorrected 1ift coef-
Sa ficient causcd by deflection of the alileron on
the model as tested (see note on page 6)
ACH! one-half of the increment of uncorrected drag coef-

~
O ficient caused by deflection of the aileron on
the model g8 tested (see note on paze 6 )

ACt, increment of tall 1ift coefficient for a given
t ele ator deflection
460y increment of hinge-moment coefficlent for a given

surface deflection (with subscripts a, el, and r
to denote alleron, left elevator, and rudder,
respectively)

«
—.‘
|
T
Q
@R
(7

()
—1
1

>

i | parentheses indicate the factors
By held constant during measurement
of the narameters

Cyv

. (écha \ where the subscrints outside the
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6, = %Chea

Oe 08¢ at

G, ) L N '
Q.ﬂ change in pitching-moment coefficient of complete

éit model of the airplane per degree change in
stabilizer setting

oC - : it 5 o

i change in pitching-moment coefficlent of complete

08¢ model of the airplane per degree change in ele-
vator deflectlon

Note : Becsuse the model cof the wing panel was tested as a

Toflection-plane modsl, the deflection of one alleron will
have the same acrodynamic effect on the wodel as the de-
flection of two ailerons in the same direction on a complete
wing of the same plan form as the model plus 1its image.

A1l incremecnite of forces causcd by alleron deflection are
therefore twice thoss that would be obt&:ned by deflecting
only one aileron., Thils fact is noted on figurecs 7 and s

VODILS AND APPARATUS

The model of the nartial-shan left wing was compcsed of
the tip and aileoron assembly supnlied by thc Bell Aircraft
Cornoration for the investigation of the =tability and control
characteristicsz. A drawing of the model is presented 1n figure
1, The panel, from station O to the inboard end of the alleronm,
was mede at the Lanclcy Laboratory from templcts sanplied with
the model, and was attached to the tip with steel straps. The
complete model wing has a goemctric twist of -2-1/4°, The
partial-span model, for construction simplicity, was built
with 0° twist between stations O and 17.850 (inboard end of
alleron). This deviation in construction should have a negli-
gible ¢ffect on the ailesron characteristics above thc stall.
Trhe ailcron gap was sesled. Alleron hinge moments were read
by means of an clectrical strain gage. The location of the
model in the Langley i~ by 6-foot wind tunnel is shown in
figure 2. The geometric characteristics of the wing panel
and alleron are presente.d in tadle I.

The model of the isolated tail unit was composcd of the
complete tail assembly supplied by the Bell 4dircraft Corpo-
ration. The extended-span flat-sided rudder was uscd. A
dummy fuselare, or fairing, was added by the Langley Labo-
ratory, as shown in figurc 3%, to simulate a portion of the
actual fuselage. The elevator and rudder gaps were not sealed,
Elevator hinge moments were measured with an electrical strain
gage on the left clevator only. Rudder hinge moments were also
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rcad by cans of an clectrical strain gage.' The position of
the model in the Langley li- by 6é-foot wind tunnel is illus-
trated in figuré L. The strut supsorting the fork and model
was covered by a streamline fairing which was fastened to

the tumnel wall. The strut itself'was mounted on the balance
system -so that 1ift and drag forces. could be read. The angle
of attack of the model -was changed by an clectrical darive
from outside the tunngl; the system was designed to give

a range from 0 to 707 . The yaw tests were run by manually
turning the outer snd of the support strut while chsecling

_the angle with an inclinomcter. A three-quartcr top=-view

photegraph ls »rescntid.in figupe 5, The geomelric ‘cherac=-
terpiaties of Tthe horizontal and vertiesl. teils arc presented
in table IT, b

ihen the model of the tall was received from the

Langley 8-foot hich-specd tunncl, it was found to have a

.

TRaRESton Striip, of No., £0 carhorundumn gralns glued to the
etabllizer surface at the 0,17 chord station over the entire
stahilizer span. The transition strip was not removed since

1t probably would have little , if any, effcct a8b the asttitudes
belng Investigated.

Pest:. conditions.~ The tests of the partial-span left
wing panel were madé in the Langley li- by 6-foot tunnel at a
dyramic pressurc¢ of 15 pounds per square foot for angles of
attack up to %35, and at 10 pounds per square foot for angles
of attack from 30° to 67°, The valucs of q of 13 and 10
pounds per square foot corrcspond to tecst Reynolds numbers
of about 700,000 and €10,000, respectively, based on the
average chord, for the wing panel tested, of 1.04 feet. Re-
cause of the turbulence factor of 1.93 for the 4- by 6-foot
tunnel, the effective Reynolds numbers are 1,350,000 and
1,178,000, respectively.

The tests of the isolated tail were also:nmede in the
Lanpley 4- by €6-foot tunnel at a dynamic pressure of 13 pounds
per square foot, which corresnonds to a Mach number of about
0.095. Tests wererun through & yaw renge from -35° to 350 at
constant angles of attack of the fuselage reference line of
20° and 50° with elevators and rudder at various deflections
simulating their probable positions in a spin. The control
surface tabs were neutrsl for all tests. Pitch tests were also
run through an angle-af-attack range of 0° to 70°, with the
elevator set at varlous deflections, and. the rudder sct at Q°
for all tests. The horizontal-tail incidence was -2.66° with
respect to the fusslage reference line for all tests. The
test Reynolds number, based on the average chord of the
horizontal tail of 0.563 feet, and a dynamic pressure of 13
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pounds per square foot, 1s 370,000, and the effective Peynolds
number is 714,000, :

A durmy t2il block (with tall surfaces removed) supplied
by the Rell Ahreraft Corporation was attached to the dummy
fuselare, or fairing, end tested through a yaw renge of
-35° to 10° at constant angles of attack of the fuselage
reference line of 200 and 500 ., Also a pitch test was run
through an angle-of-attack renge of 0% to 70° et zero yaw.

Corrections.~ The data on the partisl-span wing have been
corrected, by the methed described in reference 1, for the
influence of jet boundaries.. The Jet-boundary corrections for
the partial-span wing were applied as follows:

oy = 14193 Cp,

./.\ CIJ‘" - O . 02 O CLU_

- (3 2
ACDiw = 0,0150 CLU_

a0y = 0.00313 O

These corrections were added to the partial-span wing test
values.

The rolling and yewing moments for the deflcection of
one 2ileron on the wing of the complete model alirplane were
estimated by use of the following equations:

C; = .0.2265 Acléq

) 6

¢n = -0.284 AGp} + 0.003 (CLu> o s S
0 a

If it is desired to convert the data of figures 7 and 8
to the plan form of the complete airplane, the increments of
1lift and dreg ceused by aileron deflection should be divided
by 2, and all angles of attack should be corrected by adding

the increment i
ba, = =0, h 08 cLW.

¢
’

, The data for the isolated tail have been corrected for
the influence of the jet bounderies. The jet-boundery
correction was apprlied 2s follows:
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This correction was added to the test volues. The correction
to the.induced drsg caused by the jet boundaries was found to
be negligible. The 1ift and drag data for the tail surfaces
elone were obtained by subtracting the values for the dummy
fuselage alorie (figzs. 15 and. 16) from the walues obtalned
from tests of the dummy fuselage with tail surfaces. Thus,
the 1ift and drsg characteristics presented for the tail
surfaces still include the fuselage-tail interference, but not
the direct fuselage forces. The pressure difference between
the inside of the strut fairing and the atmosphere outside

the tunnel necessitated a correction to the 1ift data which was

obtained by calibration. The corrections to the hinge moments
of the rudder and elevator were found negligible and werc not
applied. '

Test procedure.~ The O.l4-scalc partial-span wing model
was mounted 1n the tunnel (fig. 2) with station O ad jacent
to the tunnel wall, which thereby acted as a reflection plane.
The model was supported entirely by the balance frame with a
small clesrance at the tunnel wall so thet all forces and
moments acting on the modc¢l could be measured. Sincg’ the
0 station of the wing 1s not on the center line of the alr-
plane, the 1lift ond dreg presented herein are for two ailecrons
deflected in the same direction on a wing of aspect ratio
5.69 having an &rea of 6,20 square feet, including the reflec-
tion image, instead of for one aileron on the complete model
which has a2 wing of aspect ratio 6.52 with an area of 8.45
square féet. This difference in aspect ratio is thought to
have a negligible effect on the aileron hinre moment, par-
ticularly at high angles of attack.

The electric angle-of-attack drive 1s designed to gilve
a range of approximately 409 For this reason it was neces-
sary to run the tests from 0° to 359 for all aileron deflec-

tions, and then to rereat the tests for some alleron deflec-

tions with the angle-of-attack range shifted to give 30° to 679,

The accuracy of resetting the deflections is indicatecd by the
double points on the curves at ay =30° and 35° in figufes (1
7, and 8. The tests were run at constant alleron deflectilons,
except for a slight strein-gage deflection, in 29 increments

of angle of attack through the stall, and then in 50 inerements

up to 65°, the last step being 2° to reach 679 fThe aileron
deflection range was Crom neutral to ¥25° in 5° increments.

The yaw tests for constant elevater deflections of -25°

and 25° were run in 5° increments of yaw from 0° %o +35° and
o} ; : : :

from 0% to -35° whileholding angle of attsck and rudder de-
flections constent. The yaw tests run at a constant elevator
deflecgion of 350 were made in 5° steps from 0° to 10° and
frgm o) .to -25” while holding angle of attack and rudder
deglectlops constant. Tbe control-surface deflections varied
slightly because of strain-gage deflection.

i
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DISCUSSION

Partial-8pan Wing Tests
The partial-span wing data presented in this paper are
being used In estimating stick forces (to be publlth d)
on t%( nllerons 2t high angles of attack simulating spin
conditions (fig. 6). Lift, drag, rolling-moment, and yawing-
moment characteristics are also presanted (figs. 7, 8, 9, and
10, rocspectively).

Aileron hinge moments.- The values of G and G, s 28
Cy -0
a
read over & small range of ay and Ga 2t low angles of attack

), are -0.001l5 and -0.00%6, respectively. Velues of
' and hg , as determined from tests of the complete

w 8.

L

(L
=
e
be
("} [6))
(P L

model in the Langley 7- by 10-foot wind tunnel (unpublished),
arec -0.0020 and -0.0040, respectively. The close agrcement of
the perameter veluss at low angles of attack {or' the complete
model wing end the ~artisl-span wing of slightly different
asncct ratio indicates thet the differences in aspect ratio,
wind tumnel, and tsst procedurcs have little effect on the
hinge-moment paremeter values for this particular case.

The curves of figure 6 indicate that the slope, C, ,
a
. w
is increased from -0.0015 at low angles of attack to about
-0.0070 at angles of attack between 40° and 50° . The slope,
Cp. , for small deflections 1s increased from -0.0036 at
a
low angles of attack to about -0,0100 at high angles of attack.
The total increment in Ch between deflections of TEaY
however, is fairly constant for the whole angle-of-attack
range .

Wing 1ift and drag.- No plan-form corrections have been
appllEa Ts The TITE ond drag data in figures 7 a2nd 8, which
therefore represcnt the deflcction of two 2ilerons in the
same-direction on a wing of aspect ratlo 5,69,

The slope of the 1ift curve, Cr, for the complete-model
‘a
W
wing with fuselage and canopy was found to be 0.072 when read

over 2 range of Gy = ¥6° (ynpublished). The slope of the 1ift

curve for fuselage and canopy only is very low and therefore
the value above may be con51de“>d as that for the wing alone.
The partisl-span wing data goeve a UL value of 0.067 and

Oy
application of the plan-form corrections given previously
would Iincreese this slope to sbout 0.069 which compares
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favorably with the compl te-wing vvlue of 0.07&2.

Aileron rollln; and yawing momcnts.— ﬁV meens of the
equations given prcv1ouoly, the uncorrescted dete used to
¢ 'mpute the corrected data of filgures 7 and 8 were also used
to compute the rolling- znd yawing-moment coefficients for
the deflection of one aileron on a wing of aspect ratio 6,52,
for comparison with the data from the complete model (un-
publithd) These rolling- and yawing-moment coefficients are
plotted in figurcs 9 and 10 against aileron deflection.

A comparison of the rolling-moment characteristics of
figure 9 with data from the complete model indicated fair
agrecment. The agreement shown is thought to be fQirly good
considering the mathematical manipuletions involved in comput-
ing rolling-moment coefficicnts from the 1ift data of the
present partlal-span tests.

A similar estimation end comparison was made for the
yawing-moment characteristics resulting from aileron deflec-
tion on the complete model (fig. 10), The agreement is
fairly good for negative sileron deflections, but not for
positive deflections. & lack of “EILCM‘nt might bc expected
because of the small increments of drag and thc difficulty
of determining the correct spanwise lever arm at which this
small increment of drag may be considered to act.

Although the computed rolling and yzwing moments cannot
be considered very =2ccuraste, the data indicate that in °pln
attitudes the yeswing moment produced by the aileron is ss
much as or more then the rolling moment produced.

Isolated Tail Tests

The isolated tail hinge-moment data presented in this
paper (figs. 1l and 12) were obtained for use in estimating
stick and pedal forces (to be published) =2t angles of attack
and yaw simulating spin attitudes. Lift end drag character-
istics were also obtained and are presented in figures 13
and 14.

Elevator hinge moments.- From tests of the complete model
(unpublished), the v&lue of C is approximstely 0.0020,
hat -y

and ACp_  was found to be approximately -0.028 for 10° slevator
57

deflection. The values taken from the present data in the
unstalled condition (fig. 11) were Cha =1050020 and
2
AChe = -0.030 for 65 =15°, For the present tests transition
7 ' “

was fixed while for the complete-model tests 1t was freec.
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The curves for 8y = 0° and -25°, in figure 11, appear
to fall together in the stalled range between’ dy = 240 and

320, The value of Chat at B8e= 0° changed from 0.0020 at

ag = 0" to about -0.0120 at @4~ 50°, The elevator hinge-

moment increment resulting from changing the deflection of
the elevator from -25%to 25° increased between A= 0° and

157, decreased from 15° to about 30° ay, and then increased
again until at at3= 60° the increment was ebout equal to that
at ag = 0,

Eor yaw tests at constant ay (fig.l2) the laft elevator
hinge~-moment curves cenerally have a negative slope with angle
of yaw, This slope bgcoumes feirly steep for negabive angles

: P 0 ‘ .
of yaw with ay = 50.4°,. The negative slope of Chez egainst
VY wmay be caused Dy the dihedral angle of the horizontal

tail, which, at positive angles of yaw, glves the left hori-
montal tall a positive increment of a;; and, since Cha

t

is generally negative, the positive increment of a; causes

a negative increment of Cy, ..

Changing rudder deflection from minus to plus generally
increased the negative value of Chez for all the ‘values of

Vi s Gy 80" Og tested.

Rudder hinge moments.- At ay = po.5% (1. 112) (Ehe

rudder hinge-moment curves generally have a negative slope
with angle of yaw. With angle of yaw and rudder deflection
of opposite sizn, the slevator deflection has pgachically
no effect on rudder hinge moments at ay = 20.5° for large
engles of yaw. With like signs for W and &, the elevator

deflection has a large effect on rudder hinge moments. A
negative increment in ¢ generally produces a positive

increment in Cp ‘for negative values of &, and a negative
s
increment in Cp ~for positive values of 6,. With a4 = 50.4°

no consistent effect of clevator deflection on rudder hinge
moments A N : g LS
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is shown, except that negative glevator deflections usually
result in slightly larrcr rudder hinge moments at high angles
of yaw. No data are av“ilable for comparison of the ruddcr
hinge-moment characteristics in yaw presented here with those
of the rudder on the complete model, because ths complete
model data were obtained at angles of attack below the stall.

The curves, in genorai, show the large effecet of the
deflection of one control surface on the hinges moments of
the other, especially the large efrect of elevator deflection
on rudder hinge moment.

Tajl lift and drag.- The 1ift and drag data are presented

for the tail surfaces (including fusclage-tail interference)
in figures 1% and 1.

The slope of the unstalled (ap = 0° to 10°) 1ift curve

with elevator neutral wes found to be 0.056 from thc data

shown in ficure 1%. An equal value of C; was obtained
. Lay

by calculstion from the value Ly = -0,0243 obtained in
o} 18

the complcte model tests (assuming the q ratio at the tail

equal to one). The complete model tests of reference 2

gave & value of Cp - -0.0155 Wwhich by the msthod of
eI

calculation discussed above gives éth

N
uf)e

= 0.036. PFrom the

pretent .data, the value of ACLt for an elevator deflection
of 15° 1¢ 0.45, which if the variation is assumed linear

would give °Cry - 0.030,

From flgure 13 the decreasing effect of elevator deflec-
tion on tail 1ift with increased angle of attack iz obvious.
The drag increment caused by elevator deflections, however,
appears to increase with angle of attack.

The 1ift effectiveness of the elevator, CLG s dncreases
with angle of yaw when @i 20.50, while with a4 = SO.MO
the 1ift effectiveness decreases with angle of yaw (fig. 1)

Rudder deflection had comparatively little effect on the
value of CLt :
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™c drag at high angles of yaw and o = 20.5° gemends

on both elevaforrand rudder dcflectlon and 1s smallest
when both surfaces are dcflectod more nearlv narallcl to' the
rclative wind, With a; = 70 + the same tendency for Jlower

drag with the surfaces deflccted parallel to the relative
wind exists, but is of smaller magnitude. f = %O 50
the drag, with surfaces at any uomblnatlon of del'lections,

1 b
increascd with engle of yaw, while at ap = 50. L° the drag
remained nearly constant or decreased with engle of yaw,

PuSvlggy 1ift and drag.~ The lift and drag character-
istics of ths dummy fuselage withouu the tail suvaCes are
preésented in flguvesn 15 und 16. It 1s to be noted that the
interference effect of the strut and fork are included in
thesc values.

The curve of 1lift aggainst angle of attack In figure 15
shows the usual low ulOQQ value for a plain isclated fusclage,
The drag curves 1n flgufus 15 and 16 show the usual increase
in drag with both ahglc of att&cm and yaw.

FCL.USTONS

From the results of tecst of 0.1lli-scale modecls of the
Pcll XP-83 control surfaces in the Langley L- by 6-foot
tunncl at attitudes simulating spin conditions, the following
conclusions may be¢ drawn:

1. The slope of the curve of alleron hinge moment
egainst angle of attack increascs negatively es the angle of
attack of the wing is inovcbbud. The aileron hinge-moment
increment from 25° to -259 apileron deflcctions is practically
constant over the angle-of-attack range c¢ven thouzh thc slope
of the curve of ailcron hinge moment a2galnst ailcron deflection
is more negative for small aileron deflections at the higher
angles of attack.

2. The data presented indicate that the aileron pro-
duces practically as much yawing moment as rolling moment
when in spin attitudes,

3, The slope of the curve of elevator hinge moment
ag:inst angle of attack increascs negatively as the angle
of attack of the horizental tall 1s increascd. The elevator
hinge-moment increment from 25° to =25° elevator deflections
is vractically constant over the angle-of-attack range tested,

‘u. The lift-curve slope and the elevator hinzge-moment
slopes for the isolated-tail model end the complete model
show closc agrecment,
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5. The data presented indicate that the drag produced
by clevator defluctlon increases as the anglc of attack is
-increased while the 1lift produced by clevator deflection

deecrecascs.

B AT gy 20.5%, and angle of yaw and rudder deflection
of like signs, the clcvator deflection has large effects on
rudder hinge moments. At ap= 50.4° no consistent effect of
clevator deflection on rudder hinge moment is shown, ¢xcept
that negative elevator deflections usually geve the largest
rudder hinge moments Tor the yawed conditions.

Langlcy Memorial Acronavtiecal Laboratory
National Advisory Committae Ffor ALeronauties
Lansley Field, Va,
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TABLE I

GEOMETﬁTC CHARACTERISTICS OF WING AND AILERON OF

0.14-SCALE MODEL OF THE RELL XP-83 AIRPLANE

Complete Partial1
span span

Area (partial span = model

area + image area), sq ft - 5,45 6.20
Average éhord; ££ T ' 1,14 1.04
Span (partial span + image),ft 7 4B 5.95
Aspect ratio (partial span

"+ image) i 1 6,08 5,69
Tapér rdatid - e G ZolEil 2ol
Single aileron‘area, sq ft Bl 25 1
Single ailerén span (along

hinge axis), ft 1.453 1.453
Aileron root-mean-square

tchérd;'ft i A {51 4 ~PABLY 209
Aileron balahce area, s5q ft .69 .69
Ratido of aileron balance area

to alleron area, percent 020 ] 2.5
Alleron deflection range, deg 25 1805
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TABLE II

GEOMETRIC CHARACTERISTICS OF 0.14-SCALE MODELS OF THE

RELL XP«83 HORIZONTAL AND VERTICAL TAIL SURFACES

Vertical tail:

Total area, SqQ £t coevreersescancrsresssnns 0,932

Span’ ft 'll'...."l..‘l-..l‘l‘lltlltbl.'.l 1'191
AspeCt ratio .l..ll..l‘.l.!..l..".i'l"..! 10523
Angle of offsebt; AeBrees sassvssasssnrpapres 0
Rudder:
‘ Ar‘ea’ Sq ft l'...l...0'.'.!.!.."!.'...!... 00274
! Span’ ft .lll..lll...'.I'.'l"l...’l..l L ll451
| Root-mean-square chord, ft cecieseeesceraons 0.193
Ratio of balance area to rudder area ...... 0.435
Ratio of rudder area to vertical tall area. 0.2924
| Average,chord, ft ceieesececsccsrssosenrorcss 0.191
Maximum defléctlion, degrees .ceeeecsccocyos £25
horféontal tail:
Area’ total, Sq ft Cl'...‘l...ll.l‘.l‘ll.ll 104'70
i Span, total’ ft 0.'....'.'0!!..'0..'."l'.. 2'610
i Average Chord’ ft .l.ll.l....l....l..l‘..'! 00565
Aspect ratj-o l.‘....'l!'clll.l'..'..ll‘.... 4.650
Stabilizer dihedral, degrees ssscesessossns 10
Blevator:
Pt’.‘:]‘cent eleV&tOI’ bﬁl&lnce, M EEEEEE R I S 48

Aves aft of hinge (one elevetor), sgq ft ... 0.195
noot-mean-sguare chord, ft soeecviviiiacvns QL1586
Maximum deflection, degrees .ceesvescesvons t2b
Span along hinge axis (one elevator), Lt «u 1.500




! e : L=572

Ifa 35760 Sta. 17.850 Sta. O
JScaole,est
o s s s
Sta.R6.550 ORI & 5
, 2975 £ Y & of fuselage

// o

/"
1—‘ (/ 90°
45% Chord /ine |

596 | Ailer T 1 3

Aileron hinge axis L4
Section A-A ‘

146 £ — A %ﬁ\

1454 f - 1.488 f+.

Enlarged

=198 T —
NACA 6615)-(R.5)14 a=.6 NACA 66(15)-(1.514 a=.6

NATIONAL ADVISORY
Figure 1.~ Details and dimensions of O.14~ ol ikl COMMITTEE FOR AERONAUTICS

of the XP-83 airplane left wing panel as tested in the
Langley 4-by 6-foof wind tunnel.
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Figure 2 .— Location of partial-span wing Iin the
test section of the Langley 4-by&-
foot  wind Tunnel.
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airplane tail

wind

tfunnel.

2.804 ft

unit tested in the Langley
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Figure 4 .- [ocation of tail surfaces and
dummy fuselage in fest section of the Langley
4-by 6-rfoot wind tunnel.
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Figure 5.- Three-quarter top view of XP-83 tail surfaces with dummy
fuselage as tested in Langley 4- by 6-foot tunnel. Model at positive
angle of yaw and at high angle of attack, relative wind vertical in
plane of picture.
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