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DISTRIBUTION OF LIFT AND PITCHING MOMENT BETWEEN
WING AND FUSELAGE AND EFFECTS OF WING FLEXIBILITY AND
DIVE BRAKE ON A l/BO—SCALE SEMISPAN MODEL OF THE
| BELL X-5 AIRPLANE AT TRANSONIC SPEEDS AS
DETERMINED BY THE NACA WING-FLOW METHOD

By Garland J. Morris and Norman S. Silsby
SUMMARY

An investigation has been made at transonic speeds by the NACA wing-
flow method to determine the interaction effects between the wing and
fuselage, the effects of wing flexibility, and the effect of the addition
of a dive brake on a l/}O-scale semispan model of the Bell X-5 airplane.
Lift, pitching moments, and wing bending moments were obtained at various
angles of .attack for the 60°, 40°, and 20° sweptback duralumin wings in
the presence of, but detached from, the fuselage. In addition, lift,
drag, and pitching moments were obtained for the complete wing-body-tail
configuration with a 60° sweptback wood wing for comparison with the
stiffer dural wing, and with a fuselage dive brake on the model with the
600 dural wing. The Reynolds number of the tests was of the order

of 1.0 x 10°.

Over the Mach number range tested (0.7 to 1.05) the proportion of
total 1lift carried over on the fuselage was, generally, about equal to the
ratio of area in the fuselage to the total wing area.

At the lower Mach numbers of the tests there appeared to be little
contribution to the longitudinal stability due to the interference effect
of the wing on the fuselage at any sweep angle. With the 20° and L40°
sweptback wings at the higher Mach numbers the interference apparently
produced a stabilizing effect on the fuselage which at a Mach number of
1.0 approximately offset the unstable contribution of the isolated fuse-
lage. With the 60° sweptback wing the net effect of the fuselage was
‘destabilizing up to a Mach number of at least 0.975.

The effect of increasing the flexibility of the 60° sweptback wing
in bending by about 22 times was a small reduction in lift-curve slope
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throughout the test Mach number range. The increased flexibility also
would cause a forward shift in aerodynamic center of 4 to 5 percent of

the mean aerodynamic chord at 1ift coefficients from O to 0.4 for all
Mach numbers covered in these tests, with a dynamic pressure of 545 pounds
per square foot.

Addition of the dive brake caused an increment in drag coefficient
at zero 1lift ranging from 0.025 to 0.032 over the Mach number range tested
but appeared to have little effect on drag due to 1lift. The effect of
the dive brake on the pitching moment was principally a nose-down incre-
ment of 0.02 to 0.045, depending on Mach number. There appeared to be
little or no effect on longitudinal stability. A reduction in lift-curve
slope of about 8 percent resulted from application of the dive brakes at
Mach numbers up to 0.90.

INTRODUCTION

As part of a program to determine the aerodynamic characteristics
of the Bell X-5 airplane incorporating a wing whose angle of sweep can
be varied in flight, an investigation has been made at transonic speeds
by the NACA wing-flow method on a l/50—scale semispan model. The semi-
span model tested differed in some details from the full-scale aircraft.
Results of tests at a Mach number of 1.24 have been reported in refer-
ences 1 to 5. Results of tests at transonic speeds of the effects of
sweepback on the longitudinal-control effectiveness and downwash charac-
teristics are reported in references 6 and 7.

Presented herein are results of tests made to determine the distri-
bution of 1lift and pitching moment between the fuselage and wings swept
back 20°, 40°, and 60°, and the root bending moment of the 40° and 60°
sweptback wings. 1In addition the effect of wing flexibility and the
effect of a flap-type fuselage dive brake on the longitudinal character-
istics of the model with the wing swept back 60° were determined. Results
are in terms of 1lift and drag coefficients, pitching moment, and wing
bending-moment coefficients for the various configurations over a range
of angles of attack. The effective Mach number at the wing of the model
covered a range from about 0.7 to 1.05 and the Reynolds number was of the
order of 1.0 x 106.

SYMBOLS

B wing bending moment about streamwise axis through wing pivot
point, in-1b

b/2 model wing span, in.
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b1/2 span from pivot point to model wing tip, in.
c local wing chord parallel to plane of symmetry, in.
c mean aerodynamic chord of wing, based on the relationship

b/2 '
Jy
i

in.
b/2 ’
J[‘ c dy
0

Ct mean aerodynamic chord of tail, in.
Cp bending-moment coefficient, B/qSe %}
Cp drag coefficient, D/qS
CDF drag coefficient of fuselage, based on wing area
CL 1ift coefficient, L/qS, or L/qSe where indicated
Cn pitching-moment coefficient, M/qSE
Cy normal-force coefficient, based on exposed wing area, N/qSe
D drag, 1b
it incidence of horizontal tail, referred to wing chord plane, deg
L 1lift, 1b
M pitching moment about center line of balance, in-lb
Mr, local Mach number at wing surface of North American F-51D
airplane
M, effective Mach number for wing of model
N normal force, 1b
q effective dynamic pressure for wing of model, lb/sq ft
Ry Reynolds number based on mean aerodynamic chord of wing ¢
R¢ Reynolds number based on mean aerodynamic chord of tail cy
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S wing area of semispan model (area within fuselage is considered
to be formed by perpendiculars to the plane of symmetry from
the leading and trailing edge of the wing at the wing-fuselage

b/2
intersection), JF ¢ dy, sq ft
0
Se exposed wing area of semispan model, sq ft
y spanwise coordinate, in.
y lateral center-of-pressure location from pivot point,
Cg -C
Cn / 2’ -
o angle of attack, referred to wing chord plane, deg
A sweepback angle referred to 25-percent-chord line of wing swept

back 50°, deg

A prime indicates coefficients based on dimensions of configuration
with 60° sweptback wing.

APPARATUS AND TESTS

The tests were made by the NACA wing-flow method, in which the model
is mounted in a region of high-speed flow over the wing of a North Ameri-
can F-51D airplane. The modified contour of the F-51D airplane wing in
the test region for the present investigation (the same as that used for
the tests of refs. 6 and 7) gave a nearly uniform velocity field at local
Mach numbers through the transonic speed range.

The l/50—scale semispan model of the Bell X-5 airplane consisted of
various combinations of a fuselage with end plate attached, three dural-
umin wings swept back 20°, 40°, and 60°, a 60° sweptback wood wing with
a steel core, a horizontal tail of 0° and -2° incidence angle, and a flap-
type dive brake. The wood wing and the 60° sweptback dural wing had the
same dimensions. The geometric characteristics of the model are given in
table I and figure 1.

In tests to determine the distribution of aerodynamic forces between
the wing and fuselage, the dural wings were separated from the fuselage
by a small gap to allow for the measurement of forces on the wing in the
presence of the fuselage. A small end plate was attached to the wing
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root at the wing-fuselage juncture and was spaced from the fuselage by
about 0.02 inch to minimize the leakage of air through the gap between
the wing and fuselage (see figs. 2 and 3). No horizontal tail was
installed for these wing-detached tests. The wing shank, which passed
through the test surface of the F-51D airplane wing, was equipped with
strain gages to measure bending moments on the model wing in the presence
~of the fuselage.

In a test to determine the effect of the wing end plate and the gap
between the wing and fuselage in the wing-detached tests, the 60° swept-
back wing with end plate was attached to the fuselage, still retaining
the gap between the fuselage and end plate.

The 60° sweptback wood wing, which was built of laminated birch
glued to a thin steel core (see fig. 4), was tested in combination with
the fuselage and a horizontal tail of 0° incidence (fig. 5) in order to
indicate the effect of flexibility on the aerodynamic characteristics of
the model.

The dimensions and location of the brake are shown in figure 6 and
a photograph of the configuration is shown in figure T.

The model was designed and constructed so that the pitching moment
would be measured about the gross-weight center-of-gravity location of
the full-scale airplane. This center-of-gravity location originally
corresponded to the 25-percent mean-aerodynamic-chord position of the
wing in each sweep position. However, some changes in the design of the
full-scale airplane, specifically, a reduction in wing span and the addi-
tion of a trailing-edge fillet to the wings in all sweep positions except
60°, were incorporated in the semispan model before its construction was
completed; these changes altered the mean aerodynamic chords and their
locations so that now 26 percent of the mean aerodynamic chord of the
600 sweptback wing and 35 percent of the mean aerodynamic chord of the
© 40° and 20° sweptback wings correspond to the center-of-gravity position
about which the pitching moments were taken. Still later changes in the
airplane, not incorporated in the semispan model of the present tests,
have altered both the trailing-edge fillets and the longitudinal location
of the wings with respect to the fuselage; that is, the translational
locations of the wing-pivot point for the various sweep angles of the
model do not correspond with those of the full-scale Bell X-5. The mean
aerodynamic chords and their relations to the pivot points are different
because of the trailing-edge fillets on the model.

The mounting of the model -and the method of testing were similar to
that described in references 6 and 7. Because the model and balance were
arranged to oscillate as a unit, forces were measured normal and parallel
to the fuselage reference line of the model at all angles of attack. Con-
tinuous measurements were made of angle of attack, normal force, chord
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force, and pitching moment as the model was oscillated at a rate of about
200 per second through an angle-of-attack range of about -4° to 12°,

The chordwise Mach number distributions in the test region on the
airplane wing, as determined from static pressure measurements at the
wing surface with the model removed, are shown in figure 8. The method
of determining the effective dynamic pressure q at the model wing and
the effective Mach number M, at the model wing can be found in refer-"
ences 6 and 7.

The variation of Reynolds number of the 60° sweptback wing and the
horizontal tail with Mach number is indicated in figure 9. The Reynolds
number of the other wings may be obtained by multiplying the Reynolds
number of the 60° sweptback wing by the ratio of the mean aerodynamic
chords.

In order to facilitate reference to the various test configurations,
the following abbreviated designations have been adopted:

Wing-Detached Configurations

Designation Description of Configuration
WraFeg 20°, 40°, and 60° sweptback dural wings in the
W2OdFeg presence of, but detached d from, the fuselage;

small end plate e attached to the root of the
whOdFeg wing with a gap g of about 0.02 inch from the

yBOdFeg fuselage; no horizontal tail.

Wing-Attached Configurations
Designation Description of Configurations

WAF dural wing-fuselage configuration of reference 7

W60Feg 600 sweptback dural wing-fuselage configuration with '
wing end plate e; gap g around fuselage of con-
figurations wAdFeg approximately simulated; no
horizontal tail.

WWSOFTO 60° sweptback wood W wing-fuselage configuration
with horizontal tail; iy = 0°

W6OFTO 60° sweptback dural wing-fuselage configuration with

horizontal tail; it = 0° (ref. 7)
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WeofprT-2
i, = -2°
%
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60° sweptback dural wing-fuselage configuration
equipped with dive brake and horizontal tail;

iy = -2° (ref. 6)

Other Configurations

F fuselage-alone configuration of reference 6

PRESENTATION OF RESULTS

The results are presented in figures 10 to 21.

60° sweptback dural wing-fuselage configuration with
horizontal tail;

The following table

lists the quantities and configurations shown and the figures in which

they appear:

Quantity Configurations Figure
Sample data Weoareg 10
Cmn' and o against M, for
various Cg,' We0aFeg 11 (=)
Cp and o against M, for WyoaFeg 11 (b)
various Cg, WooaFeg 11(c)
Ch' and o against Mg o
for various Cr,’ 60 eg 12
C1,' against o for
W, F (ref. T); WendF o 5 W F 13(a
various My 60 > "60d"eg’ "60"eg )
C;, against o for W oF (ref. 7); wﬁOdFeg 15(b)
various o
My WooF (ref. T); WppgFeq 13(c)
Cp' against o for WgoaFegs F (ref. 6); 14 (2)

various My

WooFegs Yool (ref. T)
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~ Quantity Configurations Figure
WyoaFegs WhoF (ref. T); F (ref. 6)| 1k(v)
Cm against a for
various M, WaoaFegs WooF (ref. 7); F (ref. 6)| 14(c)
Cr' and Cp against M,; for
B B WeoqFond WiaaF
various Cy 60d" eg? "L40d" eg 15
Y X
s against Cj, for
1/ . W60dFegs WhoaFeg 16
various My
Center-of ~-pressure location on
wing panel for various Cj, w6OdFeg5 WhOdFeg 17
and My
‘1 ' y :
Cmf, Cp , and a' against My W.60FTo ;8
or various Ci,
C1,' against o ) _ 19(a)
L' against Cr'yfor &irlous WocoFTo; WeoFTy (ref. T) 19(b)
C1,' against Cp' ' 19(c)
Cmn's Cp', and .a against M,
WznFy T
for various Cr' 60" br -2 20
C;,' against Cp' - 21(a)| -
O' against o o7 VEFIOUSL o gom moo; WgoFTp (ref. 6) | 21(b)|
C,' aeainst Cr' v 21(c)

DISCUSSION

Sample data are shown in figure 10 for one oscillation through the
angle-of -attack range. The Mach number M, varied from 0.798 to 0.782

during the cycle. The curves faired through the points are taken to

apply to the average Mach number of 0.79 for the cycle.

Similarly, data

from several cycles were reduced for each configuration and cross-plotted
to show variations of the characteristics with Mach number at constant
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lift coefficients (e.g., see fig. 11). The curves showing the variations
of the coefficients with Mach number are presented as basic data and are
cross-plotted at specific Mach numbers for discussion (e.g., fig. 13).

A1 pitching-moment results are referred to the fuselage station on
the model corresponding to the gross-weight center-of-gravity fuselage
station of the full-scale airplane; this station corresponds to 26 percent
of the mean aerodynamic chord for the 60° sweptback wing, and 35 percent
of the mean aerodynamic chord for the 40° and 20° sweptback wings.

Because of excessive vibration in the record of bending moment during
the test of configuration W2OdFeg’ the bending-moment data were not
worked up for this configuration; hence the bending-moment cpefficient Cp

y
b1/2
ures 15 and 16, respectively, for this configuration.

and the spanwise center-of -pressure location are missing in fig-

No force corrections have been made for the small Mach number gra-
dient except that the gradient over the model wing area has been inte-
grated to obtain the effective Mach number of the model wing M.

Distribution of Lift Between Wing and Fuselage

In figure 13 the 1lift coefficients for the W’AdFeg configurations
are based on exposed wing area, whereas those for the WpF “configurations

are based on total wing area including the area of the fuselage (see
table I and fig. 1). With the 60° sweptback wing the slopes of the 1lift
curves were quite similar for the two conditions throughout the Mach num-
ber range covered, indicating that the proportion of lift carried over on
the fuselage was about equal to the ratio of the area within the fuselage
to the total wing area. A similar result was obtained for the configu-
ration with 40° sweepback except that for Mach numbers above about 0.8
the lift carried by the fuselage appeared to be slightly greater. With
20° sweepback the proportion of 1lift carried by the fuselage generally
tended to be somewhat less than the ratio of the areas.

Pitching-Moment Distribution Between Wing and Fuselage

A comparison of the variation of pitching-moment coefficient with
angle of attack for configuration WgoFeg and WgoF (fig. 14(a)) indi-

cates that, over the Mach number range tested, the gap and end plate at
the wing-fuselage junction of the W6OFeg configuration increased the

nose-down pitching moment at zero angle of attack only slightly (0,005
or less), increased the stability slightly at angles of attack up to
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3° or ho, and decreased it somewhat at higher angles. Whether these
effects arise from changes in flow over the fuselage or over the wing
was not determined and therefore the contributions of the wing interfer-
ence on the fuselage to the stability, as indicated by comparisons of the
pitching-moment data for configurations wAdFeg’ WpF, and F should be

considered as qualitative.

With the 60° sweptback-wing configuration, it was found that by
adding the pitching-moment coefficients for the F configuration to those
for the WgogFeg condition (fig. 14), curves of Cy against o were

obtained (not shown) which conformed quite closely to the curves shown
for the WggF or w60Feg case for all Mach numbers covered in the tests

(up to 0.975 for this sweep angle). This result indicates that the fuse-
lage in the presence of the wing produced essentially the same destabi-
lizing effect as the isolated fuselage; that is, there was little or no
contribution to the longitudinal stability from the interaction effect
of the wing on the fuselage. Similar results were obtained with the 20°
and 40° sweep angles at Mach numbers up to about 0.90. With further
increase in Mach number, the presence of the wing apparently reduced the
unstable contribution of the fuselage so that at a Mach number of 1.0
the forces acting on the fuselage had little or no net effect on the
stability. From the results presented in reference 5 it was found that
with the 60° sweptback wing also, at higher Mach numbers (1.24), the
unstable moment variation of the isolated fuselage was largely offset by
the presence of the wing.

Center of Pressure of Wing

With 60° sweep, the lateral location of the center of pressure of
the semispan wing at all Mach numbers tested moved outboard from about
40 percent to between 50 percent and 55 percent of the exposed semispan
(measured perpendicular to the fuselage center line) as the 1lift coeffi-
cient was increased from O to about 0.4 (fig. 16). A study of pitching-
moment lata indicated that the location of the center of pressure moved
approximately along the sweep lines (fig. 17). At higher 1ift coeffi-
cients (0.5 to 0.6) the center of pressure tended to return inboard and
to move slightly to the rear. There appeared to be little variation of
the lateral center of presgure with Mach number at the highest test 1lift
coefficients; however, at the lower 1ift coefficients the center of pres-
sure generally moved outboard perpendicular to the free stream with
increasing Mach number up to a Mach number of 0.9, after which it returned
part way inboard. '

With the wing swept back 40° there was relatively little variation
in the center-of-pressure position with 1lift coefficient below a Cj,

of 0.4 for Mach numbers up to 0.9. At higher 1lift coefficients in this
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Mach number range the center of pressure tended to move inboard, more or
less along the sweep line. With Mach numbers above 0.9 an outboard move-
ment of the center of pressure occurred, especially at low lift coeffi-
cients. Increasing the Mach number caused the center of pressure to move
rearward and also outboard at the high lift coefficients.

Flexibility

The W,g0FTq configuration, which had a wood wing about 42 percent
as rigid in bending as the WgpFTy dural wing, showed only a slight

reduction in lift-curve slope, as compared with the dural-wing configu-
ration, up to an angle of attack of about 50 (fig. l9(a)). Above 5°

the variation of 1lift with angle of attack was greater than at lower
angles of attack but not as great as that shown by the dural-wing config-
uration. The reduction in 1ift with increased flexibility results, of
course, from a decrease in the local angle of attack along the span for
streamwise sections as the swept wing bends.

The reduction of the local angle of attack along the span of a
sweptback wing also results in decreased stability (fig. 19(b)). Over
the lift-coefficient range from O to 0.4, the average location of the
aerodynamic center of the wood-wing configuration was about 4.5 percent
of the mean aerodynamic chord farther forward than for the dural-wing
configuration at a Mach number of 0.75 and about 6.5 percent of the
mean aerodynamic chord farther forward at a Mach number of 1.00. For
these tests the dynamic pressure increased from 545 to 780 pounds per
square foot as the Mach number was increased from 0.7 to 1.0. For a
constant dynamic pressure of 545 pounds per square foot the forward shift
of the aerodynamic center would be about 4.5 percent of the mean aero-
dynamic chord throughout the Mach number range covered.

Effects of Dive Brake

Addition of the dive brake to configuration WgoFT_o resulted in

an increment in drag coefficient at zero lift ranging from 0.03 to 0.032
over the Mach number range tested (fig. 21(a)) except at M = 1.00, where
the increment appeared to be about 0.025. The dive brake apparently had
little or no effect on the increase in drag coefficient with increasing
1ift (i.e., on the drag due to lift). The results in reference 4 indi-
cated an increment in drag coefficient due to the same dive brake of

0.046 at a Mach number of 1.24. A reduction in lift-curve slope of about
8 percent was caused by the dive brake in the range of 1lift coefficient
from O to 0.3 for Mach numbers up to 0.9. At higher Mach numbers the
effect on lift-curve slope appeared to decrease up to a Mach number of 1.0.

CONFIDENTIAL



12 CONFIDENTIAL NACA RM L54A11

From the previous tests at a Mach number of 1.24 it was found that the
dive brake reduced the lift-curve slope by about 8 percent for this
condition.

The principal effect of the dive brake on the pitching-moment charac-
teristics (fig. 21(c)) was a nose-down change of moment coefficient which
varied from 0.025 to 0.045 as the Mach number increased from 0.75 to 0.%5.
With a further increase in Mach number to 1.0, the difference in moment
coefficient decreased again to about 0.025. At a Mach number of 1.24
(ref. 4) the dive brake caused little or no change in trim. The dive
brake apparently had practically no effect on longitudinal stability in
the range of Mach numbers covered, as evidenced by the parallelism of
the curves of figure 21(c). This result was also obtained in the tests
at a Mach number of 1.2k,

CONCLUSIONS

The results of an investigation to determine the interaction effects
between the wing and fuselage, the effects of wing flexibility, and the
effect of the addition of a dive brake on a 1/30-scale semispan model of
the Bell X-5 airplane at transonic speeds are as follows:

1. The proportion of total 1lift carried over on the fuselage was
generally about equal to the ratio of wing area within the fuselage to
the total wing area over the Mach number range tested (0.75 to 1.05).

2. There was little or no contribution to the longitudinal sta-
bility from the interaction effect of the wing on the fuselage tlrough-
out the test Mach number range (0.700 to 0.975) for the 60° sweptback
wing and at Mach numbers up to about 0.90 for the 20° and 40° sweptback
wings. With further increase in Mach number above 0.9, the presence of
the wing apparently reduced the unstable contribution of the fuselage on
the 20° and 40° sweptback wings until the forces acting on the fuselage
had little or no net effect on the stability at a Mach number of 1.0.

3. The effect of increasing the flexibility of the 60° sweptback

wing in bending by about 2% times was a small reduction in lift-curve

slope, especially at the high angles of attack, over the Mach number
range tested.

The increased flexibility also caused a forward shift in the aero-
dynamic center of 4 to 5 percent of the mean aerodynamic chord at lift
coefficients from O to O.4 at all test Mach numbers for a dynamic pres-
sure of 545 pounds per square foot.
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4, Addition of the dive brake caused an increment in drag coeffi-
cient at zero lift varying from 0.025 to 0.032, depending on Mach number,
but did not appear to have much effect on drag due to lift. The 1lift-
curve slope was reduced about 8 percent by the dive brake at Mach num-
bers up to 0.90. The effect of the dive brake on longitudinal stability
was small but it resulted in a nose-down pitching-moment-coefficient
increment of 0.02 to 0.045, depending on the Mach number.

Langley Aeronautical Laboratory,
National Advisory Committee for Aeronautics,
Langley Field, Va., January 7, 1953.
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TABLE I.- GEOMETRIC CHARACTERISTICS OF l/50—SCALE

SEMISPAN MODEL OF BELL X-5 ATRPLANE

Wing dimensions:
Airfoil section (perpendicular to unswept 38.6~-percent-chord line)

ROOt . . . . o v v v o e NACA 6l (10)A0L1

Tip...................,...NACA64(08)A0086
Sweepback angle, deg . . . . . .« . . . . . 20 4o 60
Semispan, in. . . e e e e ... 618 0 5.3 3.88
Mean aerodynamic chord, in. . ... ... 2.9 3.10 3.64
Chord at tip, in. . . e e e o 1.8, 1.84 1.84
Chord at plane of symmetry, in. e . . .. k50 4 .40 4. .25
Area (semispan), sq in. . . . . . . . . . 15.8k4 14.97 13.79
Exposed area, sqin. . . . . . . . . . . . 1l2.38 11.55 10.52
Aspect ratio . . . S [ Vo4 3.77 2.18
Dihedral (chord plane), deg e e e e e 0 0 0
Incidence (chord plane), deg . . . . . . . o . 0 0

Horizontal tail:

Section.....................,..NACA61+AOO6
Semispan, in. . . e e e e e e e e e e e e e e e e 1.91
Mean aerodynamic chord 1 o O N I
Chord at tip, in. . . e e e e e e e e e e e e e e 0.72
Chord at plane of symmetry, in. ... 000 Lo 0 e 1.95
Area (semispan) sq in. . . . . . . . . . . i i i e ... 2.5
Aspect ratio . . . = 3 o
Height (above wing chord), in. . . e . ... 0.5
Tail length from 0.26¢ of 60° wing to O 25Ct: in. . ... .. 6.83
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/
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Section at leading
edge of brake

Figure 6.~ Fuselage flap dive brake on l/BO—scale Bell X-5 model. All
dimensions are in inches.
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Distance along F-5/0 wing surface, in.
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Figure 8.~ Typical chordwise local Mach number variation measured at sur-
face of test section. Chordwise location of model also shown.
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Figure 9.- Variation of Reynolds number of 60° sweptback wing R,' and
Reynolds number of tail Rt with Mach number at the wing M,.

CONFIDENTIAL



25

-6L°0 = My ¢994P09N uotyRmMITIUOD
+Topou sueTdite uedstwas ¢-¥X TT3d 9U3 JI0J BIEBD oTdmes =0T w.stH_m
SO _ o, 20
A c- cr 80 roO 0 /@ I/ o -

CONF IDENT TAL

NACA RM L54A11

Lul " _ , | c
T 0 1|4 | : _of o
o |
va sQ,U %% .
a: | : 12
Z c e ¥ v
g5 o e
g 0
e
w@n Zl-
| WMN . g0~
sgbup buIsnaio3(] o - r/
sgpbup buISOIIOU] & . . 2 i ro- 0
ruu Q
vo

CONFIDENTIAL



26 : CONFIDENTIAL NACA RM L5hA11

\ Y

2
"N
N
|
|
|

/6 SR

/2 S e i N
§
T e
9,
i T

b(a) A = 60° (W6OdFeg). |

Figure 11.- Variation with Mach number of C; and o at various 1lift

coefficients for wing of semispan wing-flow model of Bell X-5 air-~
plane in presence of, but detached from, model fuselage. Configura-
tions_WAdFeg; tail off. (Coefficients based on respective wing

dimensions.
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Figure 11.- Concluded.
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Figure 12.- Variation with Mach number of Cp' and o ‘at various 1lift

coefficients for semispan wing-flow model of Bell X-5 airplane with
60° wing and end plate and gap of configurations WAdFeg simulated.

Configuration W60Feg; tail off. (Coefficients based on 60° wing
dimensions.)
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(a) A= 60° (wgoF, W5oaFeg, and W60Feg)'

Figure 13.- Variation of C; with « for wing-detached configura-
tions WAdFeg and wing-fuselage configurations WpF of reference T at
various Mach numbers. Configuration w60Feg shown only for 60° sweep.

C;, of configura-

tions WAdFeg based on respective exposed wing area; C;, of other con-

Bell X-5 semispan wing-flow model; tail off.

figurations based on respective total wing area.)
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Figure 15.~ Variation with Mach hﬁmber of bending—mbment coefficient
referred to the wing pivot point for various normal force coeffi-
cients for configurations WgngFeg and Wy ogFeg- (Coefficients based

on respective exposed-wing dimensions. )
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Figure 16.- Variation with 1ift coefficient of spanwise center-of-pressure
location outboard of pivot point for configurations Weoateg and WyogFeg-

Bell X-5 semispan airplane model. (Coefficients based on respective
exposed wing areas.)

CONFIDENTIAL



NACA RM L54A11

CONFIDENTTAL

38

(*suotsuswTp Burm-pssodxs 9AT30adsax UO PSBG SIUSTOTIISO))

.ww.m.oozz pur wo.mﬁowz SUOTABINSTIUOO JOJ SISqUMU UYOEN PUB SIUSTITIIS0O
3JTT SNOTaBA 3B sBulm pasodxs U0 UOTRBOOT aanssaxd-Jo-asqus) -°LT aIMSTJI

- buim. v\uch,Qm\s 5,095

< 401 2bDj3SN, ¥ 3

T~

O ~AmHyvyno
Lo

T~ 3

CONFIDENTIAL



NACA RM L5LA11 CONF IDENTIAL 39

.08
04 a
A
0 ———__—_—// L1
| yd T~
.04 s
Cr’ e e B 0
-08 =
12—t A7 T~y
AN
-/16 ok
— 6
.20 R
— 4
16 - T
.,2 I ——
0 ) [ Y
A T
CD/ 08 - I e 0
1[IV —
04 _—_:::::’/ - = -2
-0
/2
2 A S N S A
oC 4 Tt 71
O ———— ] e ]
P/ b A I I

7 8 9 10 I/
MW

Figure 18.- Variation with Mach number of Cp', Cp', and a at various
1ift coefficients for configuration WW60FTO° Bell X-5 semispan air-

plane model. (Coefficients based on 60° sweptback-wing dimensions. )
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Figure 20.- Variation with Mach number of Cp', Cp', and o at various
1lift coefficients for configuratioh WeoFprT-2. Bell X-5 semispan air-
plane model.
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