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MODEL, OF THE CEANCE VOUGHT XF7U-1 ATRPLANE IN THE
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By Williem B. Kemp, Jr., Kenneth W. Goodson, and Richard E. Kuhn

SUMMARY

: Tests have been conducted in the Langley hlgh-speed T~ by 10-foob

tunnel over a Mach number range from 0.40-to 0.91 to determine the
stebility end control characteristics of an 0.08~scale model of the
Chance Vought XFTU-1L airplane. The basic lateral stablllty charascter-
igtlics of the complete model with undeflected control surfaces are
presented in the present report with a very limited. analysls of the
resul‘bs. )

 INTRODUCTION ‘

A% the request of the Bureau of Asronautics, Nevy Department, en .
Investigation of the stabllity and control characteristics of an :
0.08-gcale model of the Chance Vought -XF7U-1 alrplane was conducted in
the Langley high-speed 7=~ by 10-foot tunnel.

The present report presents the reswlis of the basic lateral
stebility tests. The resulits include yewing moment, rolling momsnt,
and. side force data for the model For several angles of atiack and
yew at Mach mwmbers ranging from 0.40 to 0.91. The inlet-velocity
ratios assoclated with the simulated jJet e.ir Intake duct are also t
presented.
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The present report is published with the purpose of presenting
the date avallebls at present from high-speed tests of the 0.08-scale
model of the XF7U-1 airplane. Accordingly, no detalled analysis of
the data has heen made. The bhasic longituvdinel stability character-
istice are presented in referenge l.

COEFFICIENTS AND SYMBOLS

The system of exss used for the presentatlion of the data,
together with an indication of the sense of the positive force and.
moments, is presented in figure L. Pertinent symbole are defined as
followa: - - ‘

2D
Cy, 1ift coefficient G-a-é-)

Gy lateral-force coefficient Qfé)
Cn yawing-moment coefficlent Q—g—D

C; rolling-moment coefficient Q%a

Y  lateral force measured along Y-axis
L. rolling moment sbout X-axils
N yawing moment. sbout Z=axls

. : Ve
q free-streem dynamic pressure, pounds per square foot G—é—-
g wing avea (3.174 sq £t on model)

o' wing meen geomstric chord (M.G.C.) (1.046 £t on model)

chord, parallel to plane of symmeti-y

Q

°1- ohord.' perpendicular to O. 250 line

b wing span (3 093 £h on mod.el) Coa

v a.ir veloclty, feet per second.

a speed. of sound feet _'ger seconé. .
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M Mach nuznber (V> - .
'Reynold.snumber ( ) o T
m sbsolute viscbsi'by, 1ib. s'ec/f'be LT
p mass d.ensi'l;y of a.ir glugs per cubic foot :
o angle of a.'b'ba.ok mea.sured. from the X-axls to 'bhe fusela@ _
' cen‘ber line, ﬂ.egrses - .
¥ angle of yaw, degrees
Gh::'(= a-c'g
y oV
oCy
Cy = g
ty - O
Cy = Sy - '
Ty = 3y

Copatic ongle of attack under no load conditions, degrees

APPARATUS AND METHODS

‘Model

The 0.08-gcale stesl modsl of the XFTU-1 airplane was constructed

by Chance Vought Alrcreft. Perbtinent dimensions of the model are
pregented in figure 2. The right alr-intels duct contained a cluster
of small, pitot pressure tubes which were used to d.e'bermine ‘the
inlet-velocity ratlos.

Tegts -

The model was tested ‘through the Mach number range at various . :

engles of attack and yaw. The modél was tested on a sting support es
shown in figure 3. In order to obtain tares the model wes also- tested
on wing-tip stings (fig. L) with end wilthout the center sting. A

more complete d.escription of the 'besting techniqua employed. is given
in reference l. : .
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The variation of test Reynolds number with Mach number for
avereage test condltions is presented in figure 5. The Reynolds
number was computed using a turbulence factor of wnity. The degree
of turbulence of +the tunnel is not kmown but is helieved to be small
beceuse of the high contraction ratlo of the tumnel. The gize of
the model used in the present Investigation leads to an estimated
choking Mach number of 0.93 based on one~dimensional-flow theory.
Experience has indicated that with this value of the choking Mach
number, the tunnel comnstrictlon effects shounld not invalidate the
- ‘test results at tunnel Mach numbers helow 0.90. Applicatlion of the
blocking correctlon increases this limit to over 0.91.

Corrections

The test results have heen corrected for the tare forces and
morents produced by the support system and for deflections of the
systen under loced.

. The Jet-béumiary correction to the angle of attack was compubed
from the following squation hy the method of reference 2:

o = Oy + O.331p‘1M

whore the subsoript M indicates measwred valus.

All coefficlents and Mach numbars were corrected. for blocking 'by
the model and. 1t.s weke.

RESULTS AND DISCUSSION

The test results presented ere for-the complete model configuration,
wing, fuselage, canopy, and vertical talls. (See Fig. 3.) :

The variation of lateral sta.bility characteristics with Mach number-
(for agi{gic = 0° and 6°) is presented in figure 6. During the
test rune in which these date were obtained, the 1ift coefficient
varied as indicated by the curves of figure 7 + The angle-o:f‘-a‘bta.ck
changs from the wind-off static values (ogpatec = 0° and 6°) was
caused by deflection of the support system under aerodynamic load and
is Indicated by the wvalues of actual angle of attack shown on figure 7.
The lateral stability derivatives of figure 8 were obtained by
measuring the slopes of cross plots of the data of figure 6.
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The results 'of the duct :Lnlet-velocity'measursments are pressnted
in flgure 9. The measured inlet-velocity ratios are gbout half the
megnitude of those expected in high-speed, full-power flight.
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.Relative wind \ S\‘\ .
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relative wind
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Figure ] .~ Syster of ixu and oantrole-surface deflsctims. Poaitive
values of foroes, moments, apd engles are indicatsd by errows.
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Figura 2 Ganaral arrangement of -0.08-scalr mads/ of Chance Vought XFFU-/ arr;o/ane.
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Figure 3.~ Photograph of the 0.08-gcale model of the XF7U~1 ajrplane mounted on the
center sting at a positive angle of attack.
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Figure 4.~ Photogreph of the 0,08-scale model of the XF7U~1 alrplane with vertical tails
removed mountad on the wing supports with center sting in place,
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