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RESEARCH MEMORANDUM

for the
Air Materiel Command, U. S. Air Force
INVESTIGATION OF THE FLYING MOCK-UP OF THE CONSOLIDATED
VULTEE XP-92 AIRPLANE IN THE AMES LO— by 80-FOOT
WIND TUNNEL.— FORCE AND MOMENT CHARACTERISTICS

By Bradford H. Wick and Davida Graham

SUMMARY

This report contains the results of the investigation of the
aerodynamic characteristics of the flying mock—up of the Consolidated
Vultee XP-92 airplane as conducted in the Ames 40—~ by 80-foot wind
tunnel. Data are presented for test conditions which would give
information as to the limits of stability and controllability, and
also, the effect of Reynolds number. No analysis of the data has
been made.

INTRODUCTION

At the request of the Air Materiel Command, U. S. Air Force,
the aerodynamic characteristics of the flying mock—-up of the
Consolidated Vultee XP-92 airplane have been investigated in the
Ames 40— by 80-foot wind tunnel, The XP-92 is a pursuit—type air—
plane designed for flight at moderate supersonic speeds. The ma jor
features of the airplane are (1) a triangular plan—form wing equipped
with full-span constant-<chord trailing—edge flaps for both longi-
tudinal and lateral control, (2) a fin—rudder arrangement similar
to the wing—flap arrangement to provide directional stability and
control, and (3) a cylindrically shaped fuselage resulting from the
requirements for the combination ram-jet and rocket power plant.

The flying mock—up was built to investigate the subsonic
flight characteristics of the vreoent XP-92 configuration and thus
provide information for arriving at & final design configuration.
The mock—up is not, however. an exact model of the present XP-G2
configuration, The difference arises from the difference in power
plants. The mock-up is to be powered by a turbojet unit for its

subsonic flights and therefore has a more iliidercmmftmge



2 CONFIDENTIAL NACA RM No. SA8BOL

as a result of the smaller inlet and outlet openings required for
the turbojet unit. Other than the differences 1n power plant and
fuselage, the mock-up and the present airplane design are
essentially the same,

Considerable information on the aerodynamic characteristics of
this triangular wing configuration have already been obtained at small
scale, However, because of the unusval nature of the configuration
and the consequent uncertainty as to the effects of Reynolds number
on the results, it was deemed advisable to conduct full-scale wind-
tunnel tests of the mock-up before initiating the flight tests.
Since the most important information required for the flight tests
are the limits of stability and controllability, the test conditions
(i.e., angles of attack, sideslip angles, control positions, etc.)
for the present wind-tunnel investigation were selected mainly from
this standpoint.

No analysis of the data have been made in order to make the
data available as soon as possible.
SYMBOLS AND COEFFICIENTS

The standard NACA coefficients and symbols used within this
report are defined below and in figure 1:

A aspect ratio (bZ/S)

Ag duct exit area, square feet

Ay duct inlet area, square feet

a free--stream angle of attack (with reference to wing chord
plane), degrees

ap increment of angle of attack due to wind-—tunnel-wall
interference, degrees

b wing span, feet

B angle of sideslip (with reference to verticecl plane of
gymmetry), degrees

c wing chord, measured parallel to airplane center line, feet

(] wing mean aerodynami: chord, measured parallel to airplane

center line, feet

3%“ ! 'Vertical-tail mean serodynamic chord, measured parallel to
airplane center line, feet

CONFIDENTTAL




NACA RM No., SA8BOL CONFIDENTIAL 3

wind—tunnel—-test section area, normal to air stream, square
feet

1ift coefficient Gift>
qS

drag coefficient 62333
qs

internal drag coefficient

<internal drag)
=

increment of drag coefficient due to support-strut interference

increment of drag coefficient due to wind—-tunnel-wall
interference

pitching-moment coefficient

(pitching moment

\ gsST

increment of pitching-moment coefficient due to support-—strut
interference

rolling moment
gsSb

rolling—moment coefficient (

yawing-moment coefficient {?aw*ngsgoment

/side force}
aS A

side—force coefficient

elevator deflection (measured with reference to wing chord
plane in a plane perpendicular to the hinge line), degrees

aileron deflection (measured with reference to wing chord
plane in a plane perpendicular to the hinge line), degrees

rudder deflection (measured with reference to tail chord
plane in a plane perpendicular to the hinge line), degrees

wind-tunnel-wall—interference correction factor
free—stream total head, pounds per square foot

average total head as indicated by duct exit rake, pounds
per square foot

average static head as indicated by duct exit rake, pounds
per square foot

CONFIDENTTAL
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4 CONFIDENTTIAL NACA RM No. S&8BOkL
v kinematic viscosity, square feet per second
q dynamic pressure, povnds per square foot
R Reynolds number (—5—\
7/
S wing area, square feet
Sy exposed vertical-tail area, square feet
v free-stream velocity, feet per second
Vi duct inlet velocity, feet per second

DESCRIPTION OF AIRPLANE AND APPARATUS

The investigation of the flying mock-up of the Consolidated
Vultee XP-92 eirplane was conducted in the Ames 40— by 80-foot
wind tunnel., A three-view drawing of the mock—up is shown in
figure 2, and photographs ef the mock—up mounted in the tunnel
are shown in figure 3. Dimensional data for the mock—up are
given in table I,

The turbojet unit that is to power the mock—up was removed
for these wind—tunnel tests, and the tail pipe and outlet—rake
arrangement shown in figure 4 were installed. This open duct
condition was used for most of the tests, A closed duct condition
was obtalned by plugging the outlet of the tail pipe.

The purpose of the tail pipe was to provide a smoother flow
of alr at the outlet than otherwise would have been obtained, and
thus improve the accuracy of the outlet—rake readings. The rake
itself was an integrating type, with twenty total head tubes and
four static—pressure tubes. The total head tubes were connected
to the individual tubes of a water—in-glass manometer; whereas the
static—pressure tubes were connected together and then connected
to a single manometer tube.

The main landing-—gear configuration was modified in a number
of ways, The first modification consisted of the removal of the
landing—gear doors which fitted the contour of the fuselage. The
next modificatien consisted of the removal of all the landing-gear
doors which were attached to the landing-gear proper, leaving in
place the doors that were attached to the wing (fig. 3(e)). This
change was followed by the addition of fairings to the horizontal
members of the landing-—gear configuration with the doors still
removed (fig. 3(f)).

CONFIDENTTIAL
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Sharp leading edges were simulated on the wing by the addition
of dural caps, dimensions of which are given in figure 5.

The flaps and rudder were operated remotely by means of a
hydraulic system that was connected into the airplane hydraulic
system for actuating each of the control surfaces, This actuating
system for each control surface consisted basically of a double—
acting piston arrangement that had one side of the piston
mechanically linked to the control surface. The necessary pressure
differential across the piston was supplied during the wind—tunnel
tests by hydraulic pressure lines brought into the airplane at the
rear support strut (fig. 3 (d)). Pressure gages were attached to
each of hydraulic lines to measure the pressure differentials
required to maintain the desired control positions under the air
loads imposed.

Remote indication of the control-surface positions was provided
by calibrated autosyn transmitters and receivers,

TESTS, RESULYS,AND DISCUSSIONS

The types of tests conducted and the range of test conditions
(angles of attack, sideslip angles, etc,) are fully shown in
table II. This table should also serve as an index for figures 6
to 29 in which the basic data (with the exception of the control-
system cylinder pressures) are presented, In both the table and
figures the notation #£10° for aileron deflection, refers to 10°
down-deflection of the right flap and 10° up-deflection of the left
flap in combination with the specified elevator deflection for each
flap, Unless otherwise noted on the figures, the sideslip angle
was 0.13°,

The maximum control-system cylinder pressures measured during
the tests are presented in the following table, Only the maximum
value for each control surface is given, since the pressures
generally showed no systematic variation with any of the test
variables (angle of attack, control deficction, etc,) due to the
large amount of friction in the control system relative tc the air
loads on the control surfaces. (The control surface hinge moments
at the air speeds used for the tests were of the order of 5 percent
of those cxpected at high speed.)

CONFIDENTTAL



6 CONFIDENTIAL NACA RM No. 348BO4

Pressure differentiall
Control surface across piston
g (b per sq in.)
Right flap 133
Left flap 167
Rudder 57 ,
< |

In reducing the data to coefficient form, the dimensions of
the complete triangular plan form of the wing were used. These same
dimensions were also used for the sharp-leading-edge data. All of
the coefficients have been referred to the stability axes, and the
moment coefficients had as their center the point on the fuselage
center line and chord plane of the wing corresponding to the
longitudinal location of the quarter—chord station of the mean aero—
dynamic chord.

It should be noted that except for figures 28 and 29, the values
of drag coefficient presented in the report are for the total drag of
the airplane (external plus internal). Figures 28 and 29 present
typical values of internal drag coefficient, and inlet—velocity ratio
which were computed by the following equations:

V o
Gy = 1A1 ~/ e (H He) )

| /"B . A
ViV o= ~/ ZoPe e
qa A3

No values of internal drag coefficient and inlet-velocity ratio are
presented for the controls deflected tests, since a few representative
calculations for these tests showed no difference from the controls
neutral results,

The angles of attack and the drag coefficients have been
corrected for stream—engle inclination and for wind—tunnel-wall
effects, the latter corrections being those for a wing of the same
gspan but with rectangular plan form. The wall corrections, baged on
theory of reference 1 for a wind tunnel with oval cross section, are
as.follows:

ap = B = % Cp, X 57.3

¢ —BW-S—CQ

DT— C L
CONFIDENTIAL
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where
&y = 0.110
C = 2856 sq ft

The data were also corrected for support—strut interference
by applying support tares derived from tests of a rectangular
wing (aspect ratio of 6) at zero sideslip. The support tares
(shown in table III as a function of lift coefficient) were
subtracted algebraically from the gross cocefficients. As will be
noted from the table, only the drag— and pitching-moment coefficients
were go coryected, as they were the only coefficients found to be
affected by the support struts during the tests of the rectangular
wving, :

When congidering the drag data, it should be kept in mind that
the drag coefficients are with reference to the longitudinal
stability axis rather than the wind axis. Thus, so referencing,
the drag coefficients gave a minimum drag that decreased with
increasing sideslip until it was nearly zerc at the higher angles
(figs. 6 and 7). The drag that must be overcome in propelling the
airplane is, of course, in the longitudinal wind axis direction.
The minimum drag in this direction would increase with increasing
sideslip angle, as in the case for more ccnventioneal airplanes, It
is believed that the minimum drag in stability axis direction was
nearly zero at the higher sideslip angles because the resultant force
on the vertical tail was tilted forward with respect to the longitudinal
stability axis, Thus there was a component of the force on the vertical
tail tending to offset the Arag of the airplane, This component was due
to the leading-edge thrust® on the vertical tail, If there had been
no leading-edge thrust (as in the case of a sharp leading edge), the
resultant force would have been normal to the longitudinal stability
axis and thus without effect on the drag in this direction.

Another feature of the test results to which attention should be
called i3 the increasingly erratic variations of rolling-moment
coefficient with lift coefficient as the elevators were deflected
more negatively. The erretic nature of the variation became more
pronounced with both aileron deflection and increasing sideslip
angle. (See figs. 8, 2, and 10.) In the case where the elevator
deflection was —20° and the sideslip angle was —20.2° (fig. 8), the
erratic variation was traced to an unsteady flow condition. The test
points shown on the figures are the average of five separate balance

1See Durand's Aercdynemic Theory, division E II 10 and division J 11 1
for discussions of leading-edge thrust.

CONFIDENTIAL
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readings which were obtained at approximately 5-second intervals,

In order to illustrate the unsteadiness of the flow, there are

shown on figure 8, at a Cp of 0.63, the lowest and the highest

as well as the average of the five balance readings. Because of the
inertia of the balance system, these points do not necessarily
represent the actual fluctuation of the airplane rolling moment.

The airplane rolling moment may have fluctuated more or less than
the rolling moment recorded by the balances and the average rolling
moment may also have differed from that indicated by the balances.

A similar comparison of balance readings is shown in figure 10 for
the aileron deflection in combination with the --20° elevator deflec—
tion. The erratic variation in this case started at low 1lift
coefficients and does not appear to have been due to unsteadiness
of flow, This conclusion is borne out by the rolling-moment data
presented in figure 16 for the cases where there were rudder
deflections in addition to the aileron and elevator deflections.
For these cases, the variation of rolling moment with 1lift is very
similar to that with the rudder undeflected; whereas with unsteady
flow, one would hardly have expected any such consistency in the
variation.

Ames Aeronautical Laboratory,
National Advisory Committee for Aeronautics,
Moffett Field, Calif.
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TABLE I.— GEOMETRIC DATA OF THE FLYING MOCK~UP OF THE XP-G2 ATRPLANE

Wing Dimensions

Type Triangular, leading—edge sweepback
L E WAk s se s e e s s o OF BO°) agex angle of G0

Airfoil section (measured parallel to
airplane center line). . . . . . . . . NACA 651-006.5

AEDECh I patiols o s Al s e e e e e s e B s e e e 2.309
2, S TO%8L) .+ « v s a0 s 5 o % 5w e s 54 6 v 4R BQ TR
Area exposed outside of fuselage . « . « » « « » +» « 296 8g ft
I A A SRR 315 |
Wing chord at center line of airplane . . « . +» « &« 27:13 £h
Wing chord at wing-fuselage intersection . . . . . & 22.40 ft
s S R L L R A BN T e o

Mean aerodynamic chord, @ .« » « + « o « « o+ + « » o 18,09 ft

(] location in percent fuselage length from nose of

FUSELABE + & o o « o o o o o o o « o« o « o s« » 53.6 percent
Trailing—edge angle . « « « « « o« « o+ o o s o o » o « o« TOLO!
GeompERIc BWI1aE. o o » s 2 #0s B 8 8 5 @ & & s e 0 5w @ v

T R LA GG P A I SRR

Angle of incidence (with respect to airplane center line). . 0°
Trailing-Edge Flaps

Area (total both flaps aft of hinge line). . . . . T76.60 sq Tt

Area (total with horn balance) . . « + « « « » . . 78,02 sq Tt

Chord (aft of hinge line — constant except for tip). . 3.05 ft

CONFIDENTTIAL
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TABLE I.— CONTINUED, XP-%2 AIRPLANE

Spen exposed (wing span minus fuselage width
at wing tradling ©d88) » « » o o 9 5 ¢ 0+ w0 3 oo 27.30°L%

Total wing area affected by movable control surface . 296.0 sq ft

Aerodynamic balance. . « + . « +« + » + + +» . None - nose radius

0.665 ¢

elevon chord.)

Tail length (’% to .

/
Tail length {\9- to elevon hinge line) K e
L

TI‘&VGl . . . . . . . . . . . . . . - . . . . . . . "“330 tO +30o
Vertical Tail (with theoretical sharp tip)
Type . . Triangular, leading-edge sweepback of 60°, apex angle 30°

Airfoil section (measured parallel to airplane center
line) NACA 65-006.5

AGpeet Yatlo I ¢ « o a6 e e = s e e g @ B B w8 B 1.227
Aren, Sy (total exposed above fuselage). . ; i o » « 76,10 8q £t
Span exposed above fuselage at trailing edge + . . . . . 9.66 ft
Hookrchard ot Geck 106 o 's o « cim « s » = v & x 3 =, AB3YT £
giplehond N0 Ny NS TRy B e s R o e & e W e @ 9]

Mean aerodynamic chord, Gy (oxpesed toil) 4 . » « . « 10.78 £t

Taillengttho%') e B v r w W e A G
Rudder (with theoretical sharp tip)

Area (aft of hinge 1ine) . « v « « ¢« o o ¢ o o« » » 15,50 8q ¥

Chord aft of hinge line (constant except for tip). . . 1l.71 ft

Spﬂ.n e 2 e s s e s+ r e e & 4 o e« L L T B ) 9066 ft
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TABLE I.- CONCLUDED. XP-92 AIRPLANE,

e R e R o el s a e e R e e AR
Balaneo, o e s s 5 » o 5 % o « 5 s % « » e «» None — nose radius
Fuselage

TONoHh SMOT ALY . 2 s o 5 5 ¢ « w6 o sle » ow-e & s » H#L33 L

MR B A IEMEHOT v o ol 5 its 3 o & o i 5w s 8 wie owow w D00 T
IR E BB O et . o « « ¢ «on B w e ow x s » & n » 0T BGLY
Exit aree of QUcts « « » » « ¢ 5 + 5 5 ¢ s 5 & » o« 214 8q T
Frontel area (maxlmum) . « « + « « » » o » o« » » « & 23.T 8q £%

Fineness ratio (?Ver”all length

maximum diameter

Y e 132

Canopy
Meximum height above fuselage line . . . . « + « » « « 17.50 in.
Maximum width . . . . o ¢ &« « & o « o o o o o o » o« « 27420 1n,
DR s R s & oy ow e e wmis xo# owow sk ow 10931 A0S
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TABLE IT.— SUMMARY OF CONFIGURATICNS TESTED, XP-92 AIRPLANE

Angle of Control deflection, deg ’
) sideslip, Bs S ! 5 1
Figure Configuration B, deg . : Reynolds Ng:_ﬁ Data resented _ E
Aerodynamic Characteristics at Various Angles of Sideslip }
1 .
6 Basic® 0.13 0 0 0 0164 x lOGI C; vs a, Cp, Cps Cp, i
] b
1.90 Cns» Cy | |
| —5.00 . q
7 Do. | -10.06 0 o k. o P16.4 x 10®) € vs a, Cp, Cm» Cp
| -15.2 |
| 15 0 i Cn) CY |
| —£0.20 1 -
Longitudinal Control Effectiveness |
‘ ? A T S T !
| 8 ] Basic i 0.13 : =20 0. I 0 ! 16.4 x 10° ¢, ve a, Cp, Cm, C15 |
| E -10 | |
| . __-10.06 | =0) ! N | S, |
| 1 ] !
| —-20.20 jp—l0
- — | ] | B
Longitudinal and Lateral Control Effectiveness |
T T . 3 { ' i v 1 $: |
| 9 ! Basic | 0.13  [—=s—+] %110 0 16.4 x 16°/ CL ¥® % Cps Cmo"Cruy |
i { ) ! x Cnoy Cy .
! T 0 i T "
| 10 | Do ~10.06 3 +10 0 6.4 x 18| L vs % Cps Cuw C1s !
| | » | Cn, Cy |
| 1 | Do. —20.20 Q £10 0 6.4 x 1P|, CL vS @ Cpy Cmy Cis |
. 1 B —10 B } Cns Cy
Longitudinal =nd Directional Control Effectiveness 44;
| 12 Basic | 0.13 -10 0 “%8 16.4 x 1] CL v8 @, CD, Cm, Cls |
— | NI - AP, X | Cps CY
{ | =10 1 a R
i 13 Do. l 20060 | 40 | 0 +10 13.3 1070 ¢y vs @, Cp, Cms Cis l
¢ i =20 ] |
i { | ‘ 16.4 x l(f Cps Cy |
" Do. | =20.20 -10 0 20 3'2n; 7 CL vs a, Cp, gm: Ci, |
? | i | +20 16.4 x 10 Ui
Longitudinal, Lateral and Directional Control Effectiveness |
1 I LK f
15 Basic 0.13 -10 +10 *—:%Q—"———~ 16.4 x 108 C, vs a, Cp, le Ci, |
i ——:ﬁg—————— Cn, Cy 1
‘ 1 =) ) ! ‘
16 Do. | -10.06 -10 10 +—Ip 13.3 x 16| o, vs @, Cp, Cusifis |
| —=0 v 320 | 16.4 x 108 “n’ CYA44
T T (e
17 Do. ~20.20 -10 £10 10 16.4 x 108] CL vs @ Cps Cms Ci,
+10 { Cns Oy |
Effect of Reynolds Number on Longitudinal Characteristics ‘
1 10.6 x 10° E
18 Basic 0.13 0 0 0 to 6 C, vs a, Cps Cn
Effect of Internal Flow Through the Ducted Fuselage on Longitudinal Cha;acteristics ~%
19 | Basic 0.13 0 0 0 16.% x 10°/ ¢, vs a, Cp, Cn |
] Basic, with ' 4J
{ duct closed  — |

&The basic configuration consisted of the airplane as shown in figure 3(a—d) with open duct.
bFlagged symbols indicate data obtained
CRight aileron deflection is positive,

dReynolds number for all runs with +20° rudder deflection was 13.3 X

at a Reynolds number of 1k.9 x 108.
left aileron deflection negative.

10%.




TABLE II.— CONTINUED. XP-92 ATRPLANE
Angle of Control deflection, deg §
sideslip, S gee >
Figure | Configuration | B, deg Be Sa Oy Reynolds No. Data presented =
Effect of Landing Gear and Modifications Thereof on Stability and Control =
T = o
20 Basic o 0 o | 0 16.4 x 10°® :
Basic, with 0.13 | _' CL, vs @, Cp, Cm, C1, | B
gear extended i = ‘ Cn, 'C S
Basic I 7 n, LY Q
-20.20 !
Basic, with | e
gear extended | 10.6 x 10
B : - e
o1 Basic, with 0.13 =10 flo 31 16.4 x 10 CL ve& a, Cp, Cp, C1,
gear extended 0
| —=10.06 / . -10 Cn, Cy
22 e Basic ©0:13 0 0 ! 0 '
I Basic, without !
gear doors : -
Basic, with 16.4 x 10| ¢t vs a, Cp, C -
_gear extended v L » ¥D2» *m
Basic, with
gear extended,
without doors,
with fairings - . }
Effect of Sharp Leading Edges on Longitudinal Characteristics
23 Basic 0.13 0 0 0 16.4 x 1061r i |
? Basic with | C;, vs a, Cp, Cp |
| sharp leading | J
o edges installed| r
: . Effect of Reynolds Number on Drag C%efficient
|2k Basic | 0.13 ‘| 0 0 0 | 10.6 X 10°| o s R for three
| | [ ] 36.4 x 10°® values of C(j
L Effect of Landing Gear and Modifications Thereof on Drag
' aadi ‘ { Y |
|8 Basic 0.13 o | o 0 10.6 x 10%| Cp vs- R
| Basic, without i i to
kl_~_m_>_ gear doors : | ! l 36.4 x 108
Basic, with ) = RS R - il S P e e —
gear extended i f | |
I i “1 | | !
26 Basic i - 8| ;
a Basic, without 0.13 | 0 | 0 0 16.4 x 10 C;, vs R ; {
gear doors f ' 2 |
Basic, with i 5
gear extended ! ! _ |
i Basic, with ' ! v
: gear extended, 1
| without fuse— s j
g lage doors |
Basic, with {
gear extended,
without gear
doors
Basic, with ; i
gear extended, f !
without gear f '
doors, with :
fairings ‘ | _E
TABLE II.— CONCLUDED. ZXP-92 ATRPLANE
( Angle of Control deflection, deg o
.| sideslip S e} -
Figure Configuration | B, deg,’ Be a x Reynolds No. Data Presented 2
S S e %
| Effect of Sharp Leading Edges on the Variation of Drag Coefficient With Reynolds Number =
27 B Basic 0.13 0 0 ) 16.4 x 10® & ;
| Basic, with : Cr, vs Cp >
{ sharp leading &
edges in— Cm e
stalled
e Internal Drag and Inlet Velocity Ratio of the Ducted Fuselage
0.1 1 e
28 Basic :?iiog 0 0 0 16.4 x 10 X
. —10.06 . T
-15.20 vi/v
—20.20
; ; 0.6, x 10®| C
29 Basic 0.13 0 Y ° to Ry Vs a
36.4 x 10 vi/v
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TABLE III.— CORRECTIONS FOR SUPPORT-STRUT

INTERFERENCE, XP-32 AIRPLANE

B 1. 05 4. O
~0.2 0.0032 -0,0020
0 . 0022 —~.0020
o2 001k —~,0028
R .0006 -.0028
.6 -,0001 -.0032
.8 ~.0007 -.0036
1.0 -.0012 ~.00k40
1.2 -, 001k -, 0040
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FIGURE LEGENDS

Figure 1l.— Sign convention for the standard NACA coefficients, All
forces, moments, angles, and control-surface deflections are

shown as positive.

Figure 2.~ Three-view drawing of the flying mock—up of the XP-92
airplane,

Figure 3.~ The flying mock-up of the XP-92 alrplane as installed in
the Ames 4O~ by 80~foot wind tuwmel, (a) Plan view,

Figure 3,— Continued. (b) Three—quarter front view from below the
wing.

Figure 3.— Continued. (c) Three—quarter front view from above the
Wi"lgo

Figure 3.— Continued. (d) Three—guarter rear view from below the
wing.

Figure 3.— Continued. (e) Three—quarter front view with gear
retracted and landing—gear doors removed,

Figure 3.— Concluded. (f) Three—quarter front view with gear
extended, landing-gear doors removed, and fairings added.

Figure 4,- Detail of tailpipe.
Figure 5.— Detail of sharp leading-edge configuration.

Figure 6.~ Aerodynamic characteristics at various angles of sideslip
with controls neutral,

Figure 6.~ Continued.
Figure 6.— Continued.
Figure 6.— Continued,
Figure 6.~ Continued.
Figure 6.— Concluded.

Figure T.— Aerodynamic characteristics at various angles of sideslip
with controls neutral.

Figure 7.~ Continued.

CONFIDENTTIAL
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Figure T.— Continued.
Figure T7.-- Continued.
Figure T.— Continued,
Figure T7.,— Concluded.
Figure 8,— Longitudinal control effectiveness with undeflected rudder,
Figure 8.— Continued.
Figure 8.— Continued.
Figure 8.— Continued.
Figure 8.— Continued.
Figure 8.— Concluded.

Figure 9.— Longitudinal and lateral control effectiveness with
undeflected rudder, B = 0.13°,

Figure 9.,— Continued,
Figure 9,— Continued.
Figure 9.— Continued.
Figure 9.— Continued.
Figure 9.,— Concluded.

Figure 10.— Longitudinal and lateral control effectiveness with
undeflected rudder, B = —10.06°,

Figure 10.-~ Continued.
Figure 10.— Continued.
Figure 10.— Continued.
Figure 10.— Continued.
Figure 10.,— Concluded.

Figure 11l.— Longitudinal and lategal control effectiveness with
undeflected rudder, B = —20.20°.

Figure 1l,-— Continued.

CONFIDENTTAL
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Figure 11l,~ Continued,
Figure 11.- Continued,
Figure 1l.-~ Continued,
Figure 11.— Concluded.
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Figure lh.— Longitudinal and directionel control effectiveness,
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Figure 20.— Continued.
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Figure 20.~ Concluded.
Figure 21.— Effects of extended landing gear on controls.
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Figure 21.- Concluded.

Figure 22.— Effects of various landing—gear configurations on
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Figure 22.— Concluded.

Figure 23.— Effect of sharp leading edges on longitudinal character-—-
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Figure 23.—~ Continued.
Figure 23.— Concluded.

Figure 24.— Effect of Reynolds number on drag coefficient at
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Figure 25.— Effect of various landing—gear configurations on the
variation of drag coefficient with Reynolds number, Cp = O.

Figure 26.— Effect of various landing-gear configurations on drag
coefficient variation with 1lift coefficient.

Figure 27.— Effect of sharp leading edges on the variation of drag
coefficient with Reynolds number, Cj = O.

Figure 28.— Internal drag coefficient and inlet velocity ratio of
the ducted fuselage at various angles of sideslip.

Figure 29.— Internal drag coefficient and inlet velocity ratio of
the ducted fuselage at various Reynolds numbers, p = 0.13°,
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