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MEMORANDUM REPORT
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Air Materlel Command, Army Air Forces

Feailidaaae MR No. L6D15
WIND-TUNNEL TESTS OF A 1/5~SCALE MODEL OF THE
REPUBLIC XP-8); AIRPLANE (ARMY PROJECT MX-~5T8)

/1_1 - LATERAL STABILITY AND CONTROL

By Clarence L., Gillis and
Seymour J. Deitchman

SUMMARY

At the request of the Air Technical Service Command,
Army Air Forces, a 1/5-scale powered model of the Repubﬁn
XP-8l, airplane was tested in the Langley 7- by 10-foot
tunnel. The results of the lateral stability and control
Investigation are nresented in the present report.

On the basis of low-speed wind-tunnel data, the
model is directicnally stable at all 11ft coefficients
in the cruising and landing configuraticns. It has
positive effective dihedral for all conditions tested
except at the stall. The application cf power or the
external modification of the jet exit nozzle have 1little
effect on the directional stability and effective dihedral.
Rudder 1lock did nct occur on the model for any condition
tested. The directional control is satisfactory, and the
aileron effectiveness with a 1imit of 30 pounds stick
force will vrobably be satisfactory up to at least 500 miles
per hour at sea level, according to the estimation from
low-speed data, with no corrections for compressibility
effects.

INTRODUCTION

UNTI A%er IED

At the request of the Air Technical Service Command,
Army Air Forces, a series of wind-tunnel tests was made

[m UN‘\L‘ UEIIED
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of a 1/5-scale model of the Republic XP-8) airplane
(Army Project MX-578), The object of these tests was
to determine, and improve 1if necessary, the stability
and ccntrol characteristics of the. model.

The present report includes the results of the
lateral stability and control investigation made on the
‘ model, The results of the longitudinal-stablilddy- and
control investigation have been presented in reference 1.

COEFFICIENTS AND SYMBOLS

The results of the tests are presented as standard
NACA coefficients of forces and moments. 'Rolling-,
yawing-, and pitching-moment coefficilents are given
about the center-of-gravity location shcwn in figure 1
(26.4,5 percent of the mean aerodynamic chord). The data
are referred to the stability axes, which are a system
of axes having their origin at the center of gravity and
in which the Z-axis is in the plane of symmetry and perpen-
dicular to the relative wind, the X-axis is in the plane
of symmetry and pernendicular to the Z-axls, and the Y-
axis 1s perpendicuvlar to the plane of symmetry. The
posltive directions of the stability axes, of angular
displacements of the airplane and control surfaces, and
of hinge moments are shown in figure 2.

The coefficients and symbols are defined as follows:

; Cr 1ift coefficient (Lift/qS)
; Cy longitudinal-force coefficient (X/qS)
| Cy lateral-force coefficient (Y/q8)
E ¢, rolling-moment coefficient (L/qSb)
: Cp pitching-moment coefficient (M/qSc!')
C; yawing-moment coefficient (N/qSb)
| Cp hinge-moment coefficlent (H/qb's2)
‘ T, effective thrust coefficient based on wing area
(Te/aS)
i é
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forces along axegz, pounds

moménts: about axes, pound-feet

hinge moment of ccntrol surface, pound-feet
effective thrust, pounds
free-stream dynamic nressure, pounds per square
Ve
foot BE_ a

effective dynamic pressure at tall, pounds per
square foot

wing area (10.0 sq ft on model)
airfoil section chord, feet

wing mean aerodynamic chord (M.A.C.) (1.42 £t
on model)

distance from the center of gravity to the

thrust axis (0.0165 ft on the model) (positive

if the thrust axls is above the center cf
gravity) *

root-mean-square chord of a control surface
back of hinge line, feet

wing spen (7.28 £t on model)

~ 1

control-surface span 2long hinge line, feet

alr velocity, feet per second
average.air velocity at the duct ixlet, feet
per- second o

] ' ¥ .
rolling.velocity, radians per second
» N \J e N o * '

v f H

i
b :
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and

o) mass density of air, slugs per cubi;'foot

o angle of attack of fuselage center line, degrees

\ angle of yaw, degrees |

it angle of stgbilizer with res?e?t toquselage.
center line, degrees; positive when trailing
edge 1s down

& coﬁtrol«surface deflection, degrees

Subscripts:

a aileron (ap, ap, right and left aileron)
r rudder

iy flap

\Y vertical tail

b contfol~surface balance

¥

MOT'FL, AND AP[ARATUS

The XP-8l airplane is a jet-propelled fiphter-type
alreraft. The model wos suosolied by the Republic Avia-
tion Corporation. A three-view drawing of the model
is shown in figure 1, and photographs of the model with
the flaps and landing gear retracted and extended are
shown in figures 3(a) and 3(b), respectively. The physi-
cal characteristice of the full-sczle airplane are listed
in table I. The model was not checked for accuracy of
construction, ' :

After the testing was begun, the vertical tail was
modified slightly ‘tc correspond to a change which wes
made on the full-scale airplane. A drawing of the vertical
tail and the modification is presented in figure l., and
a photograph of the modified vertical tall 1s shown in
figure 5. Figure 6 shows the plen form 2nd cross sectlon
of the aileron, Doth rudder and alleron were sealed
completely, including the hinge cut-outs and the ends
of the balance bhack to the hinge line.
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Power was simulated in the model by means of a two-
stage, electrically driven, axial-flow blower mounted in
the hollow fuselage. The blower, designed and constructed
at Langley, i1s shown in figure 7. Figure 8 shows a sche- .
matic diagram of the fuselage duct with the blower installed.
The jet-exit nozzle supvlied with the model (fig. 9(a))
was found to have an adverse effect on the longltudinal
stability (reference 1), and was replaced by a modifiled
nozzle assembly, designated revision No..1 and shown in
figure 9(b), A further modified tail-pipe and nozzle
assembly, revision No. 2, was supplied a short time later
by the Republic Corporation, and was the one used for
most of these tests., The tail pipe in its final form is
shown in figure '9(c).

The wing flaps were fixed to the model by means of
two sets of fittings, which-held them either 1in the
retracted position or the deflected position. The rudder
and aileron angles were set with the aid of templets
furnished with the model. A templet used forsetting the
rudder tab angle was constructed at Langley. Aileron
and rudder hinge moments were determined by means of
electric strain-gage Installations in the model. These
installations were made at Langley.

TESTS AND RESULTS

Test conditions.~ The tests were made in the Langley 7-
by 10-foot tunnel at dynamic pressures of 16.37, 9.21, and
6.%9 pounds per squarc foot, which correspond to airspeeds
of about 80, 60, and 5C miles per hour, respectively. The
test Reynolds numhers were about.l,100,000, 830,000, and
690,000, respectively, based on the wing mean aerodynamic
chord of 1.48 féet.

Test procedure.- Tests were run for three power
conditions: power off, 1dling power, and full power.
During the powen-off tests, the duct wes open to the air
stream snd the blower was allowed to windmlll with no
power lilnput. Power-on tests were run duplicating the
full-scale airplane inlet velocity ratio V4/V  for the

full-power ana 1dling-power conditions. The thrust coeffi-

clent To! ecould not be duplicated at the same time,

since the inlet and exit areas were fixed for the model,
and were not in the proper ratio to give the correct jet
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velocity for.a cold jet. The investigations of reference 1
showed that it..was mCreld681rab1e to reproduce the effects
on stability.of the air,flow thrdugh and around the nose

of the model, which are.determined by the ratio V,/V,

than the effects due to the thrust, since the latter are
small and can easily be calculated ‘

@t

The average alr veloclty at the inlet tc the fuselage
duct was determined by means of a survey rake across the
duct inlet (fig. 10, reference 1) for the tests to determine
the rudder characterlstlos and from the read&ngs of a
pitot-static tube at the jet exit, for 2ll the other tests,
The inlet velocity was varied by varylng the blower speed,
which was measured by an electric tachometer accurate to
within 0.2 percent.

The varlation of V,/V with 1ift coefficient for the

full-scale airplane at sea level was determined from data
supplied by che Republic Corporation, and is shown in
figure 11. Blower callbrations were made at the different
values of dynamic nressure used, measuring the velocity

of the air entering the duct and the thrust, with flaps a
and landing gear retracted and tail off, at an angle of
attack of 0°, for a range of blower speeds. -

The results of the calibrations were used with
figure 11 to determine the variation of blower speed with
model 1ift coefficient

Tests to determlne the charﬂcterlstlcs 1n yaw were |
run bg yawing the model through a range of angles from --10o
to +G with constant angle of attsck. At ePch«angle of |
attack, the blower spee d was held constant throughout the .
vaw range At the value necessary to give the correct V;/V

ratio at 0° angle of yaw. Since the V;/V ratios vary

with yaw when fhe blower speed snd angle of attack are
held constant, the Vi /V ratio 1ls known to be correct

only at zero yaw. The varlation, 'with angle of yaw will

probably be similsr for the model snd airplane, however,

and therefore will probably have no effect on the validity ,
of the results.

Data were taken for the anglies of. yaw from -lOO ;
to j0°, rather than #/,0°, since the model was symmetrical )
and there were no ssymhetric power conditions, Only
those rudden deflectlions (up to ‘the maximum) were tested

This Page Declassified IAW EO13526
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which werd neéded to trim the model through the test yaw
range; for the rudder tab tests, the tab was deflected to
trim the rudder.. The direction of the yaw range was inad-
vertentlyWPeversed for the tests of the fuselage alone and
the tests to determine the effect of nozzle shape, but
because of the symmetry of the model there were probably
no adverse effects on the results.

Lateral-stability verameters were obtained by running
the model through the anglevof—attack rangés at angles of
yaw of #50,.and assuming a stralght -line variation of O,
C;, eand CY -with angle of yaw between fhese angles.

Aileron charscteristics were determined by running
the model through the angle~of-attack range, at zero
angle of yaw, with the right aileron alone deflected.

For the estimation of the wing-tip helix angle, Pb/2V,
the differential 11nkage obtained from the Republic
Corporation and shown in figure 12 was assumed,

Corrections.~ Corrections for the tares caused by
the model support strut and jet-boundsry corrégtions to
the angles of attsck, longitudinal-force coefficients,
and the taill-on pitching-moment coefficients were applied
in all cases, except for the tests of the fuselage alone
and the tests to determine the effect of nozzle shape.
The jet-boundery corrections for those tests were negli-
gible, and the lack of tares was not considered to have
any significant effect cn the validity of the results.
Jet-boundary corrections were also applied to the rolling-
moment coefflcients for the alleron tests.

The jet-boundary corrections were made by adding to,
the test data the following increments, determined by the
methods of reference 2:

Aa = 1.00Cy
ACy = -0.01750
X
o 216 -
AC, = -8.650C, T 0. 11é>A(;
A, = -0.0255C

where Aa 1s in degrees, and éCm/bit is the varlation

of the pitching-moment coefficieﬁt with stabilizer angle,
and is taken from reference 1.

This Page Declassified IAW EO13526
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Corrections .were added to the longitudinal-force
data for the full- and idling-vower conditions to account
for the fact that the thrust coefficient fcr the full-
scale airplane was not reproduced for these tests. The
correction is

@t

n — vt
AVX = ATO

where ATG' is the difference between the full-scale

airplane and the model thrust cocefficients at the same
1ift coeffioient, Figure 10 shows the required vsriation
of thrust coefficient with 1ift coefficient. The actual
thrust dsta for the model were obtdaned from calibrations
of the model blower unit.

Corrections to account for the effect ¢f the thrust
force were also appllied to the pitchlnﬂ-moment coeffi-

clents as follows:
_ h
ACm = - (éT) ATC

Results.~ The results were obtained for the following - "
model configurations: y

1. Cruising configuration.
Flaps retracted
Landing gear retracted

&

2. Landing configuration
Flaps deflected [0°
Landing gear extended

The results of the lateral~stability and control ‘

investigation for trese configurations are presented in
the following fipures: ﬁ

Figure no.

A, Lateral ~-stability parameters ‘

"Power off ) - 1 :

Full power . IZ l
B. herodynamic characteristics in yaw

Power off | 15 f

Full power 16 ¢

Fuselage alone, power off 17

Effect of tall~pipe shape, power off 18
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> Figure no.,
C, Effect of fuddér deflection on,k aerodynamic
cheracteristliecg in.yaw
Idling power 19
Full power 20

D, Effect of rudder tab deflection on aerodvnémic
characteristics In vyaw
1dling power 21

Full power ' 22
E. Aileron characteristics
Force tests : 25
Variation of pb/2V with airspeed, for
maximum deflection 2&
DISCTUSSION
Stabillty

Rudder-fixed directional stability.- The results of
the parameter tests (figs. 13 and 1L) indicate that the
model 1s directionally stable at 211 1ift coefficients
at angles of yew between #5°0, and the tests to determine
the aerodynamic characteristics in yaw show directional
stability at all sngles of yaw for which the rudder can
trim the model. The values of OC n/OV  from the yaw tests
for angles of yaw betwecen 50 are shown on Tigures 13
and 1l by the large svmbols. Since the data from the
vaw tests show no change in stability between *5° angle
of yaw, the results of the parameter tests may bhe taken
as valld for purposes of discussion at angles of yaw
near zero. There is fairly good agreement between the
results of the yaw tests and the parameter tests. The
vertigel tall was modified as previously described after
the paremeter tests of flgure 1% were run and the modi-

fication maintained for the remainder of the investigation.

The increased directional stability in the yaw tests
might be attributed to the slightly larger verticel tail.

A comparison of the data for power effects at any
1ift coefficient in each cenfiguration shows that the
effect of power on Lhe direetlonal stabllity is negli-
gible. Analysis ‘of 'the data has 'sHown that such a
comparison must be made for the’ model at very nearly the

Ay
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same angles of attack power on and power off in any
configuration, since changes in the sidewash over the
verticsl tail occur which will affect the stability
differently at different angles of attack.

Effective dlhedral.- The model has positive effec-
bCZ ém}r
. 0.,3002
values for the model with the tail on ranging between
about 6° and 9° for all conditions, except at the stsell.
The variation of effective dihedral with 1ift coeffi-
client 1s small, as is the varistion with yaw up to

about 15° angle of yaw., The effective dihedral 1s
smaller at higher angles of yaw; this might be partially
ascribed to stalling of the vertical tail. The values
at zero yaw from the yaw tests show fair agreement with
those from the parameter tests, though in general the

tive dihedral Gpproximately in all cases, the

yaw tests show slightly higher effective dihedral, There

is no apparent reason for this difference. The appli-

cation of power has little effect on the effective dihedral,

The results show that the tail makes a substantial
contribution to the effective dihedral at low tc inter-
mediste 1ift coefficients. The values of effective
dihedral for the complete model remain relatively con-
stant, while the effective dihedral of the wing-fuselage

combination increasses with 11ift coefficient, showling that

the contribution of the taill decreases with 1noreasing
angle of attack, ~s might be expected,

The data from the yaw tests show that for many of

these tests the rolling-moment curves did not pass through

zero at zero yaw. Upon examination of the test program
it was discovered that all the tests for which the curves
do vass through zero were made 2t the same time, and the
remainder of the tests were made later, after the model
had been taken apart 2nd resssembled. This indicates
that the failure to trim was probably due tc a change in
the adjustment of the model., There would be no effect

on the validity of the lateral stsbility data, however.

Rudder-free stability.- The rudder-free data (figs.
and 16) do not show rudder lock, though the directional
stablllty at angles of yaw above 10° is less when the
rudder is free than when it is fixed. During the power-
off tests the rudder was not free to deflect the maximum

amount (*25°), but was stopped about 3° before the maximum
deflection. The differences between the power-off and the

This Page Declassified IAW EO13526
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'

power-on rudder-free charactericstics are therefore
mainly due tec different values cf maximum rudder de-
flection and not to the effect of power.

The yawing-moment curve fails to pass through
zero yawing-moment at zero angle of yaw in all cases
when the rudder is freed. 1t is believed that this
failure to trlm i1s due to some unknown asymmetry of
the vertleal tail.

The slooe of the rudder hinge-moment curves,
éph/ﬁu, at)small angles of yaw tends to he irregular
and fluetuates around zero. If full-scale construc=
tional errors or Reynolds number effects result in
apprecilable positive values of 0OCn/0¥ there is a
possibility of developing stecady~state hunting oscil-
lations unless the frietion in the rudder control
system is kept 1ow°

Effect of nozzle shave.- The tests made with the
original and modified nozisles (fig. 18) shew that the
external shape of the nozzle has a negligible effect
on the lateral and directional stability, particularly
at smell angles of yaw,

Control

Rudder effecftiveness.~ Values of the rudder effec-
tiveness éCn/éér for the different conflpurations

and power conditlons are presented in the following table:

Model a o |9%n/00;
configuration| Power | (deg) v =0
Cruising Idlingl 10.1 | 0. 8& -0.0017
Landing Idling 6.1 |1, ~-.001
Cruising Full 6@ ,5u -.0C1
Crulsing Full 1, 017 -.0017
Landing Full 5.6 11,01 | -.0016

The ,rudder 1s powerful enough st maximum deflection
to trim’the model »t a maxlimum of about 12° angle of yaw
in the cruising conflfuratlon, and about 150 in the landing
configuration, with the wings level. The rudder cffec-
tiveness’ decreases considerahly In most cases after about

This Page Declassified IAW EO13526
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"

20° rudder déflec%aon, The application of power appesrs
to hzave 1ittle effbct on the Pudosr characterlgtlc .

o

Rudder tab effectiveness.- Following are the values
of rudder tab effectlveness, a0y /584, obtained from

filgures 21 and 22 for the model In the cruising
configurations: :

5C
A Power . a _ﬂhﬁ, ¥ =0
[} é@t
Idling | 10.1 -0,001¢
Full 6.3 | -,C016 ‘
full 1zﬁ NG . |

Tre tab is powerful enough at maximum deflection
to redvce the rudder hin~e moment tc zcro when the meael
is trimmed at ahout 5° angle of yaw In the crulsing
configuration.

Al
S

Aileron characterigtics.- Gomvutﬂtions were made
according to the mothcd of reference %» to determine the
variatlion of wing-tin helix anglo, pb/2v with air-
snecd ot sea level as 1imited by the maximum alleron
deflection cr by & maximum stick force of BU.oounds.

This veriation is presented in fipure 2l as an indication
of the aileron effectiveness. The values of b /2V

have been correocted for wing twist >y the wethcd of
reference l., using 2 value of wing stiffrness obtained
from & Republfc CTorporatlion reoresentative at Langley.
The com~utations for ph/2V and stick fcrce were carried
to 500 miles per hour at reg level since that is the
highest specific speed at which ithe, army Air [forces
soecificetions. state a requirement. for «ob/?vo No
corrections havec been made for comprcssibility effects,
hut it Ts helieved the estimate w111 reflect the .approxi -
mate ordor of magnitude of thz ob/2V charscteristics
of the airnlane over the ronge inrlczted, inegsmuch 28 the
speed at whic¢h forcc~brcak occurs on tre wing is well
2bove 570 miles per hour at scaz Jcval. Stick-force
commutations were w-de usinse & becost ratio of 10:1, to
corrcsoond tce thet us~d _on the alrpling,

&)

v

Thesewcaleulations indlectr that the ailcren
cffcctivences with 2 limilt of 70 pcunds stick ferce will

This Page Declassified IAW EO13526
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orobably be satisfactory throuchout the soeed renge in
both conficurations. . '

Deflecting the aillerons produced fovorable yawing
moments up to ahout 70 angle of attack In the crulsing

confiruretion and 2bout 9¢ in the Jancing conficuration,

after which tre yawing moments hecame vafavcrehle,
Sufficient data were not available to determine why the
ailerons shculd vwroduce faverable yawing moments. “low-
ever, the tall-off cot- in fiecure 1% indicate that the
deflecticn of a flas c2n nroduce nmcrkec effects con the
yawing-moment chor-cteristics of the wodel. It is
nossible, therelcre, thet the deflection cf the gileron
on this rodel would clter' the field of flow about the
fuselage and vertical teil in sucl. a wmanner 53 to over-
shadow the direct ccntribution of the aileron to the
vawing moment. ,

'

CCNCLUSIONS

l

The following cenclusions may be drawn from the
results of the low~-sseec wind-tunnel tesgts to determine
the lateral and directional sta»ility and ccatrol
cterscteristics of the Republic +2-Clp ailrplane:

1. The model is directionally st=ble at all 1ift
coelficients in tre crulsing and loacding cenfigurations.

2. The model has ncgltive effective dihedr«l for
all conditions tested, excert at the gt-11. The varia-
tion of effective dihedral with 117t cecellicient is
small.

3, The awonlicetion of sower or the externsl modl-.
Ticaticn of the nczzle have 1little effect cn thre direc-
tional stability end contrcl -nd csl{fective cihedral.

I, Tiudder lock did net cceur ca the model for any
condition lested,

H. The rucdder is vowerful encugh at raximum deflec-
tion to trim the model at a maximum of about 12¢ angle
of yaw in tho cruising configur:ticn, .nd about 15 in
the landing ccenfiguraticn, with fthe wings level.
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6. The rudder tab 1s power u7 enough at maximum
deflocticn to recuce the rudder hi nge moment to zero
when the model 1g trimmed at ebout 50 angle of yaw in

the cruising conligfuraticn,

tiveness with 2 1imit of
ag estimoted frcr low-s»eed
orrection, will orobably
Je.st 5.2 mllse ser rcur at

>

o oillere
42 sounds gtick fer
with no compressi i

gatisloctory u
Jevel.

“, Deflecting the ailerong nrcdices frvcrasle

dats
he
seaq

yawine moments u) to ohovt © :ngle of _ttack alter

which the yewing mcments become uvnfaverazhle.

Langley Memorial Aercnauticsl Laboratcry
National Acvisory Cormittee Fcr Aeronautics
Tlangley ticld, va,

[

' C()M A dn g Oiﬂ étﬂ @LO, gf/ 5}4(}

Clorence L, Uillis
hAeronautlceHl FEngineer

7/77/702 AAN Q A< 24, ZL c. /4 /vmfaxm
Seymour J Deltchman 7
. Aeronautical ingineer .

[
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hartley A, Sould
Chicf of Stahility Hesgearch Divisce
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cercent M. A.C0 o o v 0 0 0 6 e e o
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MR No. L6D15
FPIGURE LEGENDS

Figure l.- Three-view drawing of the 1/5-scale model of
the Republic ¥P-8l airplane. (All of the dilmensions
are given in inches.)

Figure 2.- System of axes and control-surface hinge
moments and deflections. Positive values of forces,
moments, and angles are indicated by arrows. Positive
values of tab hlnge moments and deflectlcns are In the

same directions s the positlive values for the control
surfaces to which the tabs are attached.

Fioure 3.- Three-quarter front view of the 1/5=~scale model
of the Republic XP-8l airplare mounted in the Langley 7-
by 10-foot tunnel.

(a) Cruising confipuration.

Pigure 3.~ Concluded.

(b) Landing configuration.

Figure L.~ Original and modified vertical tails tested
on the 1/5-scale model of the Republic ¥P-8l airplane,

(A1l dimensions are given in inches.)

Flgure 5.- Vertical tall of the 1/5-scale model of the
Republic ¥P-8 airplane.

Figure 6.~ Plan form of wing and alleron, and typical
aileron section of the 1/5-scale model of the
Republic XP-8 airplane,

FPigure 7.- Axial-flow blower used in the 1/5-scale model
of the Republic XP-8l =2irplane.

Figure 8.~ .Schematlec longltudinal section of the fuselage
of the 1/5-scale model of the Republic XP-8L airplane.

Figure 9.~ Original end modifled nozzles for the 1/5-
scele model of the Republic XP-Clp airplane.

() Original nozzle.
Figure 9.~ Continued.

(b) Revision no. 1.
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2 MR No. L6D15
FIGURF LEGFNDS - Continued

Figure 9,- Concluded.
(¢) Revision no. 2.
Figure 10,- Variation of effective thrust coefficient
with 1ift coefficient for the full-scale Republic
Xp-8l airplane at sea level. w/s = 8.1 1b/sq ft.

Figure 11l.- Variation of inlet velocity ratio with 1ift

‘coefficient for the full-scale Republic XP-8l airplane.

Figure 12.- Alleron and stick geometry for the right
aileron of the Republic XP-Fl airplane.

Figure 1%.- Lateral-stability psrameters for the 1/5-
scale model of the Republic XP-8l} airplane. Power
off.

(a) Crulsing configurstion.

Pigure 1%.- Concluded.

(b) Landing configuratlion.

Figure 1l .- Leateral-stability parameters for the 1/5-
scale model of the Republic ¥P-8l airplane. Full
power; iy = 0°,

() Cruising configuration.

Figure 1li.~ Concluded.

(b) Landing configuration,

Figure 15.-~ The aerodynamlc chsracteristics in yaw of the
1/5-scale model of the Republic XP-8ly airplane., Power
off; iy = 09,

(a) Cruising configuration, a = 10.8°,

Figure 15.~ Continued.

(a) Concluded.
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MR No, L6D15 5
FIGURE LEGENDS - Continued

Figure 15.~ Continued.

(b) Cruising configuration, a = 0.1°.
Figure 15.- Continued.

(b) Concluded.

Figure 15.~ Continued.

i

(¢) Landing configuration, a = 6.0°.
Figure 15.- Continued.

(¢) Concluded.
Flgure 15.-~ Continued.

-1. o; 6 = Oo.

i

(d) Landing configuration; a

Figure 15.- Concluded.

(d) Concluded.

Figure 16.- The aerodynamic characteristics in yaw of the
1/5-scale model of the Renublic XP-8) airplane. Full
power; iy = 0°,

(a) Cruising configuration; a = 6.0°.

Figure 16.- Continued.

(a) Concluded.

Figure 16.- Continued.

I
n
»
(@)

(o]

(b) Cruising configuration, a =
Figure 16,~- Continued.

(b) Concluded.
Figure 16.- Contihued.

(c) Lending econfiguration, a = 7.6°.
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I MR No. L6D15

FIGURE LEGENDS ~ Continued

‘.

Figure 16.- Concluded.
(¢) Concluded.

Figure 17.- The serodynamlc characteristics in yaw of
the fuselage of the 1/5-scale model of the Republic
XP-8 airolane., Power off.

Figure 17.~ Concluded.

Figure 18.~ The effect of nozzle shape on the aerodynamic
characteristics in yaw of the 1/5-scale model of the
Republic XP-8l; airplane. Cruising configuration.
Power off. a = 1.2°.

Figure 18.- Concluded.

Figure 19.- Effect of rudder deflection on the aero-
dynamic characteristics in yaw of the 1/5-scale
mode 1l 8f the Republic XP-Al airoslane. Idling power;
1g = 17,

(a) Cruising configuration, a = 10.1°,

Figure 19,- Continued.

(a) Continued.
Figure 19.- Continued.

(a) Continued.
Figure 19.- Continued.

(a) Concluded.

Figure 19,~ Continued.

(b) Landing configuration, a = 6.1°,

Figure 19.- Continued.

(b} Continued.
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MR No. L6D15
FICURE LEGFNDS - Continued

Figure 19.- Continued.
(b) Continued,

Figure 19.- Concluded.
(b) Concluded.

Figure 20.,- The effect of rudder deflection on the aero-
dynamic characteristics in yaw of the 1/5-scale model
of the Republic XP-8 sirplane. Full power, 1, = 1°,

(a) Cruising configuration, a = 6.3°,

Figure 20.- Continued.

(a) Continued.
Figure 20.~ Contlnued.

(a) Continued.
Figure 20.- Continued.

(a) Concluded.

Figure 20.~ Continued.

(b) Cruising configuration, a = 1..L°.

Migure 20.- Continued.

(b) Continued.
Figure 20,- Continued.

(b) Continued.
Figure 20.- Continued.

(b) Concluded.
Figure 20.- Continued.

(¢) Landing configuration, a = 5.6°.
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FIGURE LEGENDS - Continued

Figure 20.=- Continued.
(¢c) Continued.

FPigure 20.- Continued.
(c) Continued.

Figure 20.- Concluded.

(¢c) Concluded.

MR No.

Figure 21, Effect of rudder tab deflection on the
aerodynamic characteristics in yaw of the 1/5-scale

model of the Republic ¥P-8 airplane.

L6D15

Cruising\cona

figuration; Idling power; 6, = 0; a = 10.1%; 1y = 17,

Figure 21.- Continued.

Figure 21.~ Concluded,

Filgure 22,- Effect of rudder tab deflection on the
aerodynamic characteristlics in yaw of the 1/5-scale

model of the XP-8 airplane.
it = 1°. Cruising configuration.

(a) a = 6.3°,
Figure 22.~ Continued.
(a) Continued.
Figure 22.- Continued.
(a) Concluded.
Figure 22.- Continued.
(b) a = 1.4°
Figure 22.- Continued.

(b) Continued.

Full power; 8, = 0
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MR No,. L6D15

i

FIGURE LEGENDS - Concluded

Flgure 22.- Concluded.
(b) Concluded,

Figure 23%.- Aileron characteristics of the 1/5-scale
model of the Republic XP-8l airplane., Power off;
iy = 0°.

(a) Cruising configuration.’

Figure 23%.- Continued.

(a) Concluded. !

Figure 23.,- Continued.

(b) Landing configuration.
Figure 2%.- Concluded.
(b} Concluded.

Figure 2l,~ Estimated variation of wing-tip helix angle

with airspeed at sea level for the full-ccale

Republic XP-8l airplane. Maximum allevon deflection
with stick force 1limit of 30 1lbs.; &, = C.
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Figure 2 .- System of axes and control-surface hinge moments
and deflections. Positive values of forces, moments, and
angles are indicated by arrows. Positive values of tab
hinge moments and deflections are in the same directions
as the positive values for the control surfaces to which
the tabs are attached.
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Figure 3.- Three-quarter front view of the —~gcale model of the Republic
XP-84 airplane mounted in the Langley 7- by 10-foot tunnel.
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Figure 4 - 0riginal and modified vertical tarls tested on the Ys-scale
model of the Republic XP-84 ayrplane (All dimensions are given n 1nches)
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MR No. L6D15

Figure 5.- Vertical tail of the —-scale model of the Republic
' XP~-84 airplane.

, NATIONAL ADVISORY COMMITTSE FOR ARRONAUTICS
LANOLEY WEMOKIAL AERONAUTICAL LABORATORY - LANGLEY FIELD, Vi.
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/s-scale model of the Republic XP-84 airplane.,
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Figure 7.- Axial-flow blower used in the -———-scale model of the Republic XP-84
‘ airplage‘

NATIONAL ADVISORY COMMITTEE FOR ANRONAUTICS
LANGLEY MENORIAL ARRONAUTICAL LABORATORY ~ LANOLEY FIELD, Vi.
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!

Frgure 8: Schemiatic longitvdinal séctiorn of the fUselage of the /s -
scale model of the Republic XP-84 airplane.
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@) Cruising contiguration.

Figure 3 : Lateral_stability parameters for the /5-scale
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(b) Landing contiguration .

Figure 13 .Concluded.

o

This Page Declassified IAW EO13526



This Page D’eclassified IAW EO13526

MR No. L€D15

I e T

PN “/,' SRS

’ ain g V; e i §
N W UAE apefteie b O

(@) cruising configuration
F /Q{(;/re 14 :Lateral - stability parameters for #e
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-scale model of the Republic XP-84 airplane.
Full power; iy =0°. , :
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(b) Landing configuration.
Figure |4 ! Concluded .
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Iq%?sc%/e modlel of }flhc /g'r‘epub//b AP-84 a/rp/c{f?e. Power
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(b) Cruising configuration, cv=0.1°

Figure 15 : Continued.
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(¢) Landing configuration, cc = 6.0°.

Figure 15 :Continued.
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(¢) Concluded,

Figure 15 :Continued.
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(d) Landling configuration;c=15" ;& =0°".
Figure |5  Continued.
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(d) Concluded.

Figure 15 : Concluded.
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Figure 16 : Continued.
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(b) Cruising configuration, @ =2.0"
Figure 16 @ Continued.
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(b) Concluded.
Figure 16 : Continued.
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(¢) Landing configuration,a =7.6°
Figure 16 <Continued.
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Figure 16 :Concluded. National Advisory

Committee For Aeronautics
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(@) Cruising configuration ,c =/0/°.

Figure 19 :Effect of rudder, deflection on the 'amv
aynamic characteristics in yaw of the 45-scale
moa:,e/ of the Republic XP-84. airplane. Idling power,;
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(@) Continued.

Figure 19 : Continued.
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(a) Concluded.

Figure 19 :Continued.
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Figure 19 . 2Continued.
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(b) Continued.

Figure 19 : Continued.

This Page Declassified IAW EO13526




This Page Declassified IAW EO13526

MR No. L6D15

AN

AN
Q
2

S

s
=

?K
D

2y
rv"/

i 3
B~
LEL G

oy
&

O
p~

25

2E

!/
>
A

o ke
D

Co
=
4

S

Rucole r Brraoei~

R

IR ol [20 | 130 |40

Abole arly

S
£
$

(b) Continued. ' NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

Figure 19 Continued

This Page Declassified IAW EO13526



.l
-
.

.0
L4
sSe00 e
L *
*
o000
* »

e

’ 9 O

»
LAN 1
L4d

.00

.
ss0se®
L] L]

This Page Declassified IAW EO13526

MR No. L6D15

oo

—t
7.
7

- ess SRAT SEL0E P
NATIONAL ADVISORY

( b) Concludled. COMMITTEE FOR AERONAUTICS
Figure 19 @ Concluded.

This Page Declassified IAW EO13526



* -

This Page Declassified IAW EO13526
MR No. LED15

o
’d

2
-3

L2

A
s
EEpRNEEEEE
>

o
EESETE EeEEn

=¥z,

N -
Ny

o3

e L P
N,

NATIONAL ADVISORY

£
R

17| COMMITTEE FoR AERONAUTICS

T BRA be

" (@ Cruising configuration,« =6.3°
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Figure 20 : Continued.
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Figure 20: Continued.
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Figure 22 : Continued.
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(b) Concluded.
Figure 22 : Concluded.
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Figure 23 : Continued.
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(b) Landing configurartion.
Figure 23 :Continued.
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Frgure 28 : concluded.
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