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By Thomas V. Bollech and H. Neale Kelly
SUMMARY

An investigation was conducted in the Langley 19-foot pressure
tunnel on a model of a 40° swept-wing fighter airplane to determine modi-
fications which would eliminate the pitch-up that occurred near maximum
1ift during flight tests of the airplane. The effects of high-1lift and
stall-control devices, horizontal-tail locations, external stores, and
various inlets on the longitudinal characteristics of the model were
investigated. For the most part, these tests were conducted at a

Reynolds number of 9.0 X 106 and a Mach number of 0.19.

The results indicated that from the standpoint of stability the
inlets should possess blunted side bodies. The horizontal tail located
at either the highest or lowest position investigated improved the sta-
bility of the model. Three configurations were found for the model
equipped with the production tail which eliminated the pitch-up through
the 1lift range up to maximum 1ift and provided a stable static margin
which did not vary more than 15 percent of the mean aerodynamic chord
through the lift range up to 85 percent of maximum 1lift. The three
configurations are as follows: The production wing-fuselage-tail com-
bination with an inlet similar to the production inlet but smaller in
plan form in conjunction with either (1) a wing fence located at 65 per-
cent of the wing semispan or (2) an 11.7-percent chord leading-edge
extension extending from 65.8 to 95.8 percent of the wing semispan and
(3) the production wing-fuselage-tail combination with the production
inlet and an 11.7-percent chord leading-edge extension extending from
70.8 to 95.8 percent of the wing semispan.
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INTRODUCTION

The initial flight tests of a full-scale 40° swept-wing fighter air-
plane revealed that the airplane possessed undesirable pitch-up charac-
teristics near maximum 1ift (at low as well as at high speeds). It was
believed that the undesirable longitudinal stability characteristics were
associated with the location of the horizontal tail on the airplane and
the large shoulder-type inlets at the wing root.

In order to determine corrective modifications, a model of the air-
plane was tested in the Langley 19-foot pressure tunnel. The model was
employed to study the effects of: (1) changes in horizontal tail configu-
ration (2) changes in wing root inlet configurations, and (3) miscellaneous
stall-control devices on the longitudinal stability characteristics of
the model.

In addition to the production tail, which had no dihedral and was
located 28 percent of the semispan above the wing-chord plane extended,
three alternate tail configurations were investigated. One tail config-
uration recommended by the Langley Laboratory was a drooped tail having
-229 dihedral and utilizing the same point of attachment as the production
tail. On the basis of an analysis using the downwash data of references 1
and 2, it was believed that this configuration would materially reduce or
eliminate the high 1ift pitch-up. The other alternate tail configurations
were obtained by attaching the production and the inverted drooped tail
(22° dihedral) at the top of the vertical tail.

The effects of each of four pairs of inlets were investigated with
the various horizontal tail arrangements to determine the effect of these
configuration changes on the stability characteristics of the model. On
the basis of these tests and from production considerations, an inlet
which was similar to the production inlet but smaller in plan form was
selected in conjunction with the production tail to be incorporated on
the model for the investigation of stall-control devices on the longitu-
dinal stability characteristics of the model. In addition, the effects
of various wing devices on the longitudinal stability characteristics
of the model equipped with the production inlet and tail were also
determined.

A brief investigation was made to determine the lateral-control char-
acteristics of the model equipped with the production inlet and tail and
also of the model equipped with the production tail and an inlet similar
to the production inlet but smaller in plan form.

The investigation reported herein was carried out for the most part

2t a Reynolds number of 9.0 X 10- and a Mach number of 0.19 through an
ingle-of-attack range from -4° to 30°. 1In an effort to determine the
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effect of variation in Reynolds number, exploratory tests were made

through a Reynolds number range from 2.2 X 10~ to 11.0 X 106.

6

to expedite the issuance of these data, only a brief analysis has been

made.

SYMBOLS
1ift coefficient, Lift
qosw
gt Drag
drag coefficient,
965y

pitching-moment coefficient based on a center of gravity

located at 21 percent & and 1.03 percent ¢C
Pitching moment

quE

below fuselage center line,

c l
0T .
P MR Y (a@ ) g J Cn__

rate of change of pitching moment with 1ift coefficient

rate of change of pitching moment with angle of attack
rate of change of pitching moment with tailsincldence

rolling-moment coefficient, corrected for model
Rolling moment

ISP

yawing-moment coefficient, corrected for model
Yawing moment

doSyP

asymmetry,

asymmetry,

angle of attack of wing chord plane, deg

In order
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Subscripts:
i

e
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tail incidence angle in respect to the wing chord
plane, deg

Reynolds number based on the mean aerodynamic chord

free-stream dynamic pressure, lb/sq 1275

projected wing area (excluding inlets), sq ft
b/2

mean aerodynamic chord, g\/ﬁ c2dy, ft
0

wing span, ft
spanwise distance measured from plane of symmetry, ft

vertical distance above chord plane extended along mean
aerodynamic chord, ft

inlet velocity ratio,

exit total-pressure recovery

inlet entrance area of both inlets, sq ft

total pressure

static pressure

volume rate of flow measured at fuselage exit, cu ft/sec

velocity, ft/sec

inlet

exit

free stream
maximum

local
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MODEL

The model of a 4O swept-wing fighter airplane installed in the
Langley 19-foot pressure tunnel is shown in figure 1. The model was of
steel-reinforced wood construction and its principal dimensions and
design features are presented in figure 2 and table I. A rigging diagram
of the model wing is presented in figure 3. The model was designed to
allow tests of high-1ift and stall-control devices, horizontal tail
arrangements, external stores, and various inlets which varied in plan
forms

The pertinent geometric characteristics of the inlets, devices,
horizontal tail arrangements, and external stores are presented in fig-
ures 4 to 11 and tables II to VI.

The high-lift and stall-control devices consisted of plain trailing-
edge flaps, leading-edge extensions, wing fences, and a leading-edge
modification which increased the leading-edge radius and camber of the
wing sections thus modified.

The trailing-edge flaps extended to 51 percent of the semispan and
had a chord of 22 percent of the wing chord measured parallel to the
air stream. The flaps could be deflected 20° and 40° perpendicular to
the hinge line (fig. 7).

The leading-edge extensions were designed so that any desired span,
chord, or spanwise location could be investigated along with deflections
of 0° and -10° measured in a plane perpendicular to the wing leading
edge (fig. 6 and tables II, V, and VI).

Details of the leading-edge modification which increased the cam-
ber and leading-edge radius of the wing sections are shown in figure 7.
The various wing fences are shown in figure 6 and tables II, V, and VI.

The various horizontal tail arrangements were comprised of either
an undrooped or drooped tail (-22° dihedral) attached to the vertical
tail at 28 percent of the wing semispan above the chord plane extended,
and an undrooped or Y-tail, (22° dihedral) attached to the vertical
tail at 65 percent of the wing semispan above the chord plane extended.
The drooped and Y-tails had approximately T percent less projected area
than the tails without any dihedral (fig. 5).

The model was equipped with partial and full-span ailerons which
extended from 51 to 95.8 percent of the wing semispan and from 13.k
to 95.8 percent of the wing semispan, respectively. The model was also
equipped for a few tests with solid and perforated flap-type spollers
which extended from 13.4 to 50 percent of the wing semispan and had an
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average projection of 7.8 percent of the streamwise chord when deflected
90O (fig. 8). The area of the perforated spoiler was approximately

80 percent of the area of the solid spoiler. Unless otherwise indicated
all lateral control tests were made with the ailerons or spoilers
deflected on the left wing.

The model was provided with exhaust cones so that the inlet-exhaust
area ratio could be varied, thus providing a means by which the mass
flow ratio at the inlets could be varied (fig. 9). The stability data
presented herein were obtained with the inlet exit full open. Flow
survey rakes were installed at the approximate engine compressor face
location and in the jet exit for the purpose of measuring flow rates
at the above-mentioned locations (fig. 11).

Various boundary-layer diverter plates were provided on the model
to study the effect of fuselage boundary layer on the internal-flow
losses in the inlet. The boundary-layer diverter plates are shown in
siiotretil O]

Designation of Test Configurations

Listed below are the designations of the basic component parts of
the model:

A wing—fuselage—vertical-tail combination

B external stores (fig. 9)

Various inlets: (fig. 4)

Do production inlet

Dy inlet having a smaller plan form than Dy with
leading edge swept back 15°

Do D; with sidebody removed (simulated nacelle type)

D5 semiflush inlet

DOS Do with spoiler on side body

DOl Dp with increased radius on side body

D02 Do with approximate square side body
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Horizontal tails: (fig. 5)

T.Eg production tail - zero dihedral tail located at 28 percent
of the wing semispan above the chord plane extended
I3 é% drooped tail - similar to the production tail but having

-220 dihedral located at 28 percent of the wing semispan
above chord plane extended

Iy o T-tail - same as production tail but located at 65 percent
-65 of the wing semispan above chord plane extended

P g/ Y-tail - similar to the production tail but having 22°
-65 dihedral located at 65 percent of the wing semispan

above the chord plane extended

High-1ift and stall-control devices: (figs. 6 and T)

E leading-edge extensions (fig. 6)

3 leading-edge modification (fig. T)

F wing fences (fig. 6)

of trailing-edge flaps deflected g, 9

Detail designations of the component parts are given in figures L
to 9. The model configurations described herein are formed by combining
the appropriate model components with the wing==fuselage—vertical-tail
combination designated by the letter "A". For example, A + L 8t B

represents a wing—fuselage—vertical-tail combination plus zero dihe-
dral horizontal tail located at 28 percent of the wing semispan above
the chord plane extended plus external stores.

TESTS AND CORRECTIONS

Tests

The tests were conducted in the Langley 19-foot pressure tunnel
with the air compressed in the tunnel to a pressure of approximately
3% pounds per square inch, absolute. With the exception of the wing—
fuselage—vertical-tail combination, the investigation was carried out at

a Reynolds number of 9.0 X 106 and a Mach number of 0.19. In the case
of the wing—fuselage—vertical-tail combination, force measurements were
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obtained through a Reynolds number range from 2.2 X 106 15o) ALLA0) 5 106.

A1l tests were conducted over an angle-of-attack range from -4° to 31°. -

Longitudinal characteristics of the model were determined for the
model equipped with and without various inlets, high-lift and stall-
control devices, horizontal tail arrangements, and with and without
external stores. TFor the most part, the longitudinal stability tests
were conducted with a horizontal tail incidence of -5°.

The lateral-control characteristics were determined through an
aileron deflection range of t18° by 3° increments for the outboard
ailerons and t12° by 3° increments for the inboard ailerons. In the
case of the flap-type solid and perforated spoilers, deflections of
4.7°, 9.4°, 199, 45°, 550, and 90° were investigated. The aileron and
spoiler deflections were measured in a plane perpendicular to their
respective hinge lines.

Corrections

Corrections for wind-tunnel jet-boundary effects have been made to
the pitching, rolling, and yawing moments. Corrections for support
tare and interference have not been applied to the data. However, these
corrections would not affect the comparisons of the data made herein.
Jet-boundary corrections determined from reference 3 and air-flow-
misalinement correction of 0.1°, estimated on the basis of air-flow
surveys and tests of previous models, have been applied to the angle
of attack and drag coefficient. The drag coefficients presented herein
include the internal drag of the inlets.

PRESENTATION OF DATA

Tables II to VI summarize the results obtained from the low-speed
longitudinal stability tests. TFigures 12 to 34 present detail force
and moment data of some of the more pertinent results obtained during
the investigation of the longitudinal stability and lateral-control
characteristics of the model. All of the stability data presented in
figures 12 to 34 are for a tail incidence of approximately -50 unless
otherwise noted. Tables VII and VIII present the individual ram-
recovery pressures that were determined at the engine compressor face
location for inlets D; and D, at several angles of attack and, in

the case of inlet D;, for several boundary-layer diverter configura-

tions. The variation of the mass-flow ratios and ram-recovery charac-
teristics with angles of attack for the various inlets are presented
in figures 35 and 36.
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RESULTS AND DISCUSSION

Longitudinal Stability Characteristics

Effect of Reynolds number.- A few exploratory tests were conducted
on the wing—fuselage—vertical-tail combination to determine the effects
of Reynolds number. As indicated in figure 12, the effect of variation
in Reynolds number on the pitching-moment characteristics of the wing—

fuselage—vertical-tail combination from a Reynolds number of 5.0 X 106

LORISITO! < 106 can, for all practical purposes, be considered negligible.
Although the effect of variation in Reynolds number on the pitching-
moment characteristics of the wing—fuselage—vertical-tail combination
was found to be small above a Reynolds number of 5.0 X 106, it didtnet
appear conclusive that the same would be true for all test configura-
tions. Therefore, it was decided to conduct the investigation at the
highest test Reynolds number possible with due consideration given to
economy of operation and sustained operation of test equipment. Hence,

the investigation was conducted at a Reynolds number of 9.0 X 106 rather
than at the highest Reynolds number attainable of 11.0 X 106.

Effect of inlets.- With the exception of varying the length of the
internal duct lines between the leading edge of the inlet and the leading
edge of the wing, the internal ducting for the various inlets was designed
to allow all of the various inlets to be installed on the model without
altering the internal duct lines. It is assumed in the following dis-
cussion, therefore, that any variations which occur in the longitudinal
characteristics of the model equipped with the different inlets are due
entirely to the external effects of the inlets.

In order to show more clearly the effects of inlets on the pitching-
moment characteristics of the model, figure 15 has been prepared, using
the data of figure 13, and presents the departure of the pitching-moment
curve from the initial linearity at low 1lift that was obtained for the
model with and without the inlets. It was discovered during the initial
phases of the investigation that the pitching-moment characteristics
obtained on the model equipped with the production inlet Dp were not

in agreement with those obtained during the investigation of the full-
scale airplane in the Ames 40- by 80-foot tunnel. It was recognized

that the prototype inlet incorporated on the full-scale airplane differed
from the production inlet on the model in that the prototype inlet pos-
sessed a sharper side body than the well-rounded side body of the pro-
duction inlet. Therefore, in an effort to find an explanation for the
discrepancy in the two sets of data, a spoiler was attached to the side
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body of inlet Dp in an attempt to simulate, to a reasonable extent,

the aerodynamic effect of an inlet possessing a sharp side body. The
results obtained with the simulated sharp side body inlet DOS (fig. 13)

were found to be in sufficient agreement with the data obtained during

the full-scale investigation to conclude that the differences that existed
between the two sets of data obtained on the model and the full-scale
airplane were attributable to the difference in the side body shapes of
the prototype and the production inlets. It can be seen from the data
presented in figure 15 that the addition of the simulated sharp side body
inlet Dog resulted in a maximum destabilizing pitching moment of 0.155

which was considerably greater than that obtained for the model without
inlets. In addition the angle-of-attack range over which these increments
of destabilizing pitching moment existed for inlet Dog was considerably

greater than for the model with inlets off. It is evident from the fore-
going discussion that an inlet having a sharp side body would be detri-
mental to the longitudinal stability characteristics of the airplane.

Examination of figure 15 reveals that, with the exception of
inlet Dz, the addition of the inlets reduced to some extent the maxi-
mum incrément of destabilizing pitching moment of approximately 0.111
that was obtained for the model without inlets at an angle of attack
of approximately 21°. The greatest reduction, approximately 0.030, in
the increment of destabilizing pitching moment was obtained with
inlet Dp. In the case of inlet Dz (semiflush inlet) a slight increase

in the maximum increment of destabilizing pitching moment was obtained.
In addition, it can be seen that the increment of unstable pitching
moment obtained for the model equipped with the various inlets and one
fence progressively increased in magnitude and extended over a progres-
sively larger angle-of-attack range as the inlet size increased.

Presented in figure 16 are the increments of destabilizing pitching
moment obtained for the model equipped with various inlets and wing
fences. Comparison of the data presented in figure 15 and figure 16
indicates that a properly located fence generally reduced the magnitude
of the increments of destabilizing pitching moment by 75 percent for
angles of attack below approximately 240, Tt will also be noted from
the data of figure 16 that the addition of one wing fence to the model
equipped with inlet Do, which has been previously shown to provide sig-

nificant improvements in the pitching-moment characteristics, produced
stable pitching-moment increments throughout the angle-of-attack range
above 19°. Attempts to reduce further the magnitude and the extent of
the increments of unstable pitching moment that occurred for model

equipped with the larger inlets Do and D02 by using two wing fences

proved to be somewhat successful as can be seen from the data of fig-
ure 16. However, even with two fences the pitching-moment characteris-
tics of the model equipped with the larger inlets were still not as fav-
orable as those obtained for the model equipped with inlet D2 and only

one fence.




NACA RM IS4B17 11

Effect of horizontal tail location.- Presented in figure 17 are the
longitudinal characteristics of the model equipped with various inlets
and horizontal tail arrangements. The variations of deIdCL with 1ift
coefficient obtained for the various inlet and horizontal tail arrange-
ments are presented in figure 18. Inspection of figure 18 indicates
that of the various horizontal tail arrangements investigated the

Y-tail Cr'éé), regardless of the inlet configuration, was the only tail

arrangement which provided negative values of de/dCL through the 1ift
t o 5
range up to CLmax or within 2 percent of CI in the case of

inlet Dg. However at or beyond CLmax the pitching-moment character-

istics become unstable. In all cases, the variation of de/dCL with

1ift coefficient obtained with the Y-tail did not exceed 15 percent of
the mean aerodynamic chord up to maximum 1ift. The smallest variation
of de/dCL was obtained with inlet D, and was equal to 0.08¢.

Tt can be seen from the data of figure 18 that decreasing the tail

height by utilizing the drooped tail 1k éé did not eliminate the posi-

tive values of de/dCL that occurred near CLmax with the production
tail. However, the drooped tail sufficiently reduced the lift-coefficient
range over which positive values of de/dCL occurred for the model
equipped with the production tail so that in the case of inlets D2

and Dy it is probable that no pitch-up would be experienced in flight.

Examination of the relative merits of the various horizontal tail
arrangements through a lift-coefficient range up to 0.85 CLmax indi-

cates that either the T A or the T é; tail would provide negative

28
values of de/dCL for all inlet configurations except for inlet Dj

in conjunction with the drooped tail where positive values of de/dCL

were obtained between a 1lift coefficient of 0.8 and 0.86. The varia-

tion of dC /dCL that was obtained with the T /A lamdt R ANV adils
m .28 465

through the usable 1lift range varied from 5 to 20 percent of the mean
aerodynamic chord depending on the inlet configuration. The smallest
variation of de/dCL through the usable 1lift range with the drooped

tail was obtained with inlet Dy and was equal to 0.05C. In the case
of the Y-tail the smallest variation of de’dCL was obtained with
inlet Dz and was equal to 0.06C.
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The values of de/ait obtained at zero angles of attack for the
various horizontal-tail locations are listed in the following table:

Horizontal-tail (dcm / dit) =0
configuration
(a)
T 2/\8 -0.0167
T = -.0187
P = -.0190
T g% =+ OLTT

®Determined from data of figure 17(a).

Effect of various wing devices on the model equipped with the pro-
duction tail and inlets Dy or Dy .- The effects of various arrange-

ments or combinations of leading-edge extensions, wing fences and
leading-edge modification on the stability characteristics of the model

equipped with the production tail and inlets Do and Dl were studied

in an attempt to find a wing configuration which would provide stable
pitching-moment characteristics through the lift-coefficient range.

As an aid in the selection of the most promising wing-device arrange-

ment from the standpoint of stability, a criterion has been adopted that

the model must not exhibit an adverse pitch-up tendency through the 1ift

range up to CLm and must have a stable static margin which does not
ax

vary more than 15 percent of the mean aerodynamic chord through the 1ift-

coefficient range up to 0.85 CLmax' It should be pointed out that this

criterion was selected purely as a matter of convenience and should not

be construed to mean that this criterion is a standard -stability require-

ment. Also that the conclusions reached on the basis of this criterion
may be somewhat altered if other criteria are used.
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Of the many configurations investigated, several configurations
were found which fulfilled the preceding requirements. These configura-
tions are: (1) A+ Dy + T zg+ 60 - Fg 58, (2) A+ Dy + T 5+

E0_30(0.658 - 0.958), and (3) A+ Dy + T 5+ EO_25(O.708 - 0.958).

The detail force data obtained with these configurations with and
without flaps deflected are presented in figure 19. The variations
of de/BCL with 1lift coefficient for these configurations are pre-

sented in figure 20.

It is understood that the production version of the airplane is to
be equipped with inlet Dg, a leading-edge modification, and flight

fences in conjunction with the straight tail located at 28 percent of

the wing semispan above the chord plane extended, whereas the parasite
version of the airplane will incorporate the droop tail. In light of
this understanding, it is of interest to examine the detail force data
obtained for the production and parasite versions of the airplane with
flaps neutral and deflected (figs. 21 and 22). The variation of de/dCL

with lift coefficient obtained for these configurations is presented in
figure 23. TFigure 23 indicates that a pitch-up tendency would exist near
CLmax with flaps neutral as well as flaps deflected for the production

version. Drooping the horizontal tail 22° reduced the positive values
of de/HCL near CLmax but the reduction was not sufficient to elim-

inate the pitch-up tendency. More significant than the reduction in the
positive values of dc@/dCL that was obtained with the drooped tail is

the loss in static margin that occurred. It will be noted from the data
that drooping the horizontal tail decreased the static margin from approxi-

mately 10 to 6.5 percent T with flaps neutral and from approximately 10
to 5 percent ¢ with flaps deflected.

Effect of external stores and inlet mass-flow ratios.- The effect
of external stores and inlet mass-flow ratio on the stability of the
model for various model configurations is shown in figures 24 and 25.
Tt can be seen that the addition of external stores had 1ittle effeet
on the linearity of the pitching-moment curves regardless of horizontal
tail location or inlet configuration. However, it will be noted that a
slight decrease in static margin was obtained in every case that the
external stores were added.

Variations in the inlet mass-flow ratio appeared to have no effect
on the stability of the model. The only significant effect of decreasing
the inlet mass-flow ratio was a positive trim shift.
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Lateral-Control Characteristics

Ailerons.- The data presented in figures 26 and 27 indicate that
the maximum values of rolling moment obtained with outboard ailerons was
approximately 0.04 for a total aileron deflection of 36° for the model
equipped with inlet Dy and for the model equippec with inlet. By in

conjunction with the leading-edge modification and flight fences. In
both cases, a 25-percent decrease in rolling moment was obtained beyond
an angle of attack of 16°. Furthermore, in the case of the model equipped
with inlet Dy in conjunction with the leading-edge modification and
flight fences, the rolling-moment data became very erratic in nature,

and in some instances, aileron reversal occurred.

Comparison of the results of figure 27 with those of figure 30
indicates that no significant change in the rolling moment was obtained
by replacing the leading-edge modification and flight fences with an
11.7-percent chord leading-edge extension which extended from L0 to
95.8 percent of the wing semispan, (with flaps deflected in the latter
case). However, when the outboard end of the extension was moved

inboard to 0.858b/2 (fig. 31) a slight decrease in c, was obtained
max

and the variation of rolling moment with o above an angle of attack

af 116° became less erratic with little or no aileron reversal. Although
no data were obtained, it is reasonable to expect that an improvement
in the variation of rolling moment with « would also be obtained with
flaps neutral if the shortened span of leading-edge extension was
employed.

The lateral-control data obtained on the model equipped with
inlet Dy, leading-edge modification and flight fences (fig. 28) indi-
cate that the same degree of rolling effectiveness was obtained with
24C total deflection of the full-span ailerons as was obtained with 36°
total deflection of the outboard ailerons. As in the case of outboard
ailerons, the variation of rolling moment with o for the full-span
ailerons above a = 16° was erratic and in some instances aileron rever-
sal was obtained. Therefore, as might be expected from the data obtained
with full-span ailerons, it will be noted from a comparison of the data
presented in figures 27 and 29 that the use of differentially operated
flaps in conjunction with outboard ailerons as a lateral-control device
appears to offer some advantage over outboard ailerons alone from the
standpoint of rolling effectiveness.

Spoilers.- The lateral-control characteristics of O.5b/2 span solid
and perforated flap-type spoilers are presented in figures 32 ands 55 for
the model equipped with inlet D, leading-edge modification, and flight

fences. Comparison of the data presented in figures 32 and 33 reveals
that at low angles of attack the rolling moment produced by either solid
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or perforated spoilers deflected 55° was nearly equal to 50 percent of
the rolling moment produced by an outboard flap-type aileron for a total
aileron deflection of 18°. At high angles of attack both spoilers became
ineffective. The variations of C; with spoiler deflection at various

angles of attack are presented in figure 34 .

Thus it can be seen that spoilers were inferior to flap-type ailerons
from the standpoint of rolling moment produced. It is probable that some-
what better spoiler effectiveness would be obtained with a more optimum
spoiler arrangement.

The yawing-moment data obtained with flap-type ailerons and spoilers
are in accordance with common experience in that the yawing moment pro-
duced by ailerons is generally unfavorable while that obtained with
spoilers is favorable over most of the angle-of-attack range.

Internal Flow Measurements

Effect of boundary-layer diverters.- Figures 35 and 36 and tables VII
and VIII present the internal flow measurements obtained on the model
equipped with inlets Dy and Do for several boundary-layer diverter

configurations. The measurements were obtained for inlet velocity ratios
which span the usual high-speed design inlet-velocity-ratio range from
0.6/ 50 0.8.

Examination of the data presented in figure 36 and tables VII
and VITI indicates that replacing the original boundary-layer diverter
block with splitter plates slightly improved the inlet air-flow char-
acteristics. The greatest improvement was realized with the smaller of
the two splitter plates investigated. The improvement that was obtained
resulted from a decrease in the localized losses which occurred at the
inner corners of the inlets.

CONCLUSIONS

An investigation has been conducted in the Langley 19-foot pressure

6

tunnel at a Reynolds number of 9.0 X 10~ on a model of a 40° swept-wing
fighter airplane to determine modifications that would improve the low-
speed longitudinal stability characteristics of the airplane. The
lateral-control characteristics of the model were also determined.

From the results of the investigation, the following conclusions
are made:
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1. The addition of an inlet with a sharp side body increased the
destabilizing pitching moment that occurred near CLmax for the model

without inlets, whereas a reduction in the destabilizing pitching moment
was obtained with inlets having blunted side bodies. In addition the
angle-of -attack range over which the increments of destabilizing pitching
moment existed for the model equipped with a sharp side body inlet was
considerably greater than for the model without inlets.

2. The horizontal tail located at either the highest or lowest
position investigated during the present tests improved the stability
of the model. The greatest improvement in stability associated with
horizontal tail modification was obtained with a "Y" tail (22° dihedral)
located at 65 percent of the wing semispan above the chord plane extended.
This tail arrangement provided a stable static margin which did not vary
more than 15 percent of the mean aerodynamic chord up to maximum 1lift or
within 2 percent of maximum 1lift regardless of the inlet configuration.
The drooped tail decreased the range of 1lift coefficient over which the
pitch-up occurred to such an extent that it is probable that no pitch-up
tendency would be experienced in flight.

3. Of all the arrangements of wing devices investigated on the
model equipped with the production tail in conjunction with the produc-
tion inlet or an inlet similar to the production inlet but smaller in
plan form, three were found which eliminated the pitch-up and provided
a stable static margin which did not vary more than 15 percent of the
mean aerodynamic chord up to 85 percent of maximum 1lift. The three con-
figurations are as follows: The production wing-fuselage-tail combi-
nation with an inlet similar to the production inlet but smaller in plan
form, Dj, in conjunction with either, (1) one wing fence located at
65 percent of the wing semispan or, (2) an 11.7-percent chord leading-
edge extension extending from 65.8 to 95.8 percent of the wing semispan,
and (3) the production wing-fuselage-tail combination with the produc-
tion inlet and an 1ll.7-percent chord leading-edge extension extending
from 70.8 to 95.8 percent of the wing semispan.

4. The stability of the model was not affected appreciably by the
addition of either external stores or a change in inlet velocity ratio.

5. Beyond an angle of attack of 16° which corresponds to approxi-
mately 80 percent of maximum 1ift, a 25-percent decrease in rolling
moment was obtained for all flap-type ailerons investigated and in the
case of the model equipped with the production inlet the rolling moment
became very erratic in nature and in some instances aileron reversal was
obtained. The addition of an 11.7-percent-chord leading-edge extension
extending from 70.8 to 85.8 percent of the wing semispan resulted in
rolling moments which were less erratic with angle of attack with little
Oor no aileron reversal.
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6. The rolling moment produced by a 50-percent-semispan solid or
perforated flap-type spoiler deflected 55° was nearly equal to 50 per-
cent of the rolling moment produced at low lift by an outboard flap-
type aileron for a total aileron deflection of 18°. Beyond an angle of
attack of 17°, however, both types of spoilers were ineffective.

Langley Aeronautical Laboratory,
National Advisory Committee for Aeronautics,
lLangley Field, Va., February 1, 195L.
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TABLE T

GEOMETRIC CHARACTERISTICS OF THE MODEL

A. Wing Assembly

1. Basic data:

Root airfoil (theoretical), measured normal to

0.25-chord line . . . e e e e s e v pte e o OGBSO
Tip airfoil (theoretlcal), measured normal to

T i A T S ..
AngilicRofNineiidence; NaeE i i R TGO T R o el el o G R RS 1950
Geometric twist . . . . . ol et Ren o o) Tal e reputenen Mat i SRS L e e e 0
Sweep of quarter-chord llne (true) GEE 5 et Bt e et R e e e w e RO
Taper ratio . . . . e e R e ey B W e e s e EREERE
Aspect ratio (excludlng 1nlet area) « o o R R F A S I
Airfoil thickness (parallel to airplane center line,

percent ¢) . . i Ot [he sis e i S ¥ 8w T s i Lo eia U R
Sweep of leading edge (true), deg e Y TN S VN S W P O3 5 (/17251
Sweep of leading edge (progected) QEEF v o & walete s ew o 6 o 4 5 e s w wtes s s TEEREE
Cathedral, deg . o o o o o & SIS A i e R R i o SR S 5 B G o o G510
. Dimensions:
Root chord (theoretical), parallel to air stream . . « « « « & v v v o« « . . . 44577 in.
Tip chord (theoretical), parallel to air stream . « « « « ¢« ¢« « = « « « « . . . 25.800 in.
Mean aerodynamic chord . . . I N |l
Location of mean aerodynamic chord spanwise (proaected) OO R - ¢ . .
Span (prOJected) b LBt e e i S TRl e el & s b w e e e DI B
Span (true) . s e TR Bkl B B v e ey kel e h e o s FILEOE T T

5. Areas:

Wing ares (exeluiding Inleh agrea), BATEE « o ageiclie o 5 v oin s s vis wamime s s aasedsend
Area of wing blanketed by fuselage, 8@ £t .« « « ¢ ¢ ¢ ¢ o ¢ o ¢ ¢ ¢ o ¢ ¢ o o o s o o 4 .55k

3T
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TABLE I.- Continued

GEOMETRIC CHARACTERISTICS OF THE MODEL

B. Horizontal Tail Assembly

1. Basic data:
Root airfoil, measured normal to leading edge .
Tip airfoil, measured normal to leading edge
AngileRoiiincildence S TR N T e e e e .
e e R o e a " % s ik e a8 ;
Sweepback (leading edge), deg « « « « « « ¢ ¢ o &
TaperSrabloM SIS S e . SO0 gt B
RS PEC LR B ORI I S el e e s e e e,
2. Dimensions:
Chord (constant) . .
Mean aerodynamic chord ol o
T CLEI R N S S T s S e R S S
Distance from 0.25¢ of wing to 0.25C of horizontal
5. Areas:
Total horizontal tall area, sq ft « « ¢ & o ¢ & &

tail .

NACA 64A009
NACA 64A009
Variable

0

40.00

1.00

5.59

14.400 in.
14.400 in.
51.000 in.
69.356 in.

5.022

L194ST Wd VOVN
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C. Vertical Tail Assembly

1. Basic data:

TABLE I.- Continued

GEOMETRIC CHARACTERISTICS OF THE MODEL

Airfoil, measured normal to 0.25-chord line . . . . . . . .
Sweepback of c/k line, deg S O

Aspect ratio
Taper ratio .
2. Dimensions:
Root chord (theoretical)
Tip chord (theoretical)

3. Areas:

Vertical tail area, sq ft .

D. Fuselage

Location of station O (measured from nose of airplane), in. . . . .

Length .

Maximum width .
Maximum height

.

.

Frontal area, sq ft .

Fineness ratio
Volume, cu ft .

.

. e . . . . . « e 0 . . . . . o

Side area (excluding vertlcal tall), sq ft T e S o SO o

NACA 642011
bt o

1.68

0.402

28.739 in.
10.500 in.

5.061

14.805
153.120 in.
15.012 in.
20. T2 di.
1.749

8.59

14.499
18.558

0¢
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TABLE I.- Continued

GEOMETRIC CHARACTERISTICS OF THE

E. Inboard Flaps

l. Basic data:

IS 6 6 o @ i 6 O ¢ 0 000D o0 000 00D
Angular travel, measured in a plane normal to
loaliaes 1ahaEs BI3E o5 6 0 0 0 9 6.0 ot o o O 0 o &g
Location of inboard edge, measured normal to
HHseillsiceNe entermikiin e ST R Sl el e o
Location of outboard edge, measured normal to
s eiligoe e enizer s Eine BTN SR N e
Wing chord at inboard edge, measured parallel to
Hucellase e enha N Ekn e o M TR e
Wing chord at outboard edge, measured parallel to
nseliareRcenie e S e s e e

Location of hinge center line, measured normal
1OMOl Sl (Slelofelol liatsys I RIRERE S I L S
2. Dimensions:
Root chord, measured parallel to fuselage center line
Tip chord, measured parallel to fuselage center line .
5. Aress
AresEeiSone il o ol o R e e o e e

MODEL

Plain
trailing edge

0 to 40
9.36 in.

g e T

. k.65 in.
Bl oo in.
0.75e

9.29 in.
7.794n.

1.36

LTghGT WY VOVN



TABLE I.- Continued

GEOMETRIC CHARACTERISTICS OF THE MODEL

F. Ailerons

1. Outboard ailerons:
(a) Basic data:

MSAeEl 6 o0 0o 50 0.0 G660 S S o I O SO
Angular travel, measured in a plane normal to hinge
line, de8 « « « ¢ ¢ o o o o s e e e e e e e e e s oe oo
Location of inboard edge, measured normal to fuselage
center line . . ¢ ¢« ¢ o o o o . 5 060 00 0 60 S
Location of outboard edge, measured normal to fuselage
center line . . . . NH O oD & 5 0 0.0 0 6D G
Wing chord at inboard edge, measured parallel to fuselage
center 1ine . o ¢ ¢ o o« o o o o o o o o o o SRS S
Wing chord at outboard edge, measured parallel to fuselage
center 1ine . « « ¢ ¢ o o o ¢ o o 0 o o o 50 0T
Location of hinge center line, measured normal to
0.25-chord 1ine . o ¢ s o « o o o s & o o oo o o o o

(b) Dimensions:

Root chord, measured parallel to fuselage center line . .
Tip chord, measured parallel to fuselage center line . . .

(c) Area:

Ares of one aileron, sq ft . « « ¢« o ¢« ¢ o o ¢ o 4 0 o .

Plain flap
=18 ‘4o, 18
31.18 in.
57.89 in.
35.14 in.
26+ T fnis

) Tl

7 .70 Lm;
5.97 in.

1 29

2c

LTahGT W VOWN



TABLE I.- Continued

GEOMETRIC CHARACTERISTICS OF THE MODEL

F. Ailerons (Cont.)

2. Full-span ailerons:
(a) Basic data

IAClS 0 O OeC o B O Of GGG 5 o« T RS
Angular travel, measured in a plane normal to hlnge

1B EaTel s SOl et SRR G o O D L OO D e D S o PO S
Location of inboard edge, measured normal to fuselage

CenGeRRTIin S & e ot e Mo o die Ml oMo ito s <ol o Mo Hiifoty 's) e tol s e
Location of outboard edge, measured normal to fuselage

Erzrngsae  dbiatei s talian, S Ba s TEE R e S et Toih s SR
Wing chord at inboard edge, measured parallel to fuselage

S abate, Slshy s b a6 6 g o 0 o g0l O O D S o
Wing chord at outboard edge, measured parallel to fuselage

SIZH e JabniSis Sitnly st s o St s s s S S O
Location of hinge center line, measured normal to

Qs 25=chofdediines (%o’ & o fEulh o w NI aTs s o et

(b) Dimensions:
Root chord, measured parallel to fuselage center line, in. . .
Tip chord, measured parallel to fuselsge center line, in. . .
(c) Area:
Area of one aileron, sq ft

Plain Flap

—1ls) e LG

9.36

. 57.89
. .65

. 26.71

« OnT5e

9.29
5.87

2.60

L1gHS1 W VOVN



TABLE I.- Continued

GEOMETRIC CHARACTERISTICS OF THE MODEL

F. Ailerons (Conc.)

3. Inboard spoilers:
(a) Basic data

D I R s i S I S . . 5 O 4 6 0
Angular travel, measured in a plane normal to hlnge
iy Gl 5 s o 0 o0 00 0 O Cc 0 b G OG0 80 00000
Location of inboard edge, measured normal to fuselage
center line, in. . . . . s 5 5 B o O O 6.0 00 0T
Location of outboard edge, measured normal to fuselage
center Ldinel i din ol o o B oo e, 5 40 00 0 g o
Wing chord at inboard edge, measvred parallel to fuselage
center line, in. « . & o o o o o s 8 e o 8 e o s & e o e o
Wing chord at outboard edge, measured parallel to fuselage
centter Hmne s TN T, 5 6 o 0 6o o o000 a oo
Location of hinge center line, measured parallel to fuselage
e R T e o e ol e e el S o
(b) Dimensions
Root chord, measured parallel to fuselage center line, in. . .
Tip chord, measured parallel to fuselage center line, in. . .
(c) Area
Aveq of one gpoiler, s5d £T o ¢ o o o o o s o o 6 o ol s & s s

4. Perforated Inboard Spoilers
This section is exactly the same as 3 except for 5(c) which
should be as follows:
(c) Areas
Aresg of enel spofller, sgi it o oo e e e e e o L.
Ares removed by perforation, sq £t . « o« ¢ ¢ o ¢ ¢ o o o o . .

e

TdHCT W VOUN
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TABLE I.- Concluded

GEOMETRIC CHARACTERISTICS OF THE MODEL

G. External Tanks (450-gallon capacity)

Tength, ~I0y ' 6 5 0 5 ¢ o0 v'9 o @ & 8'% wieis 6 wi% & o % sis s s ow.s & ¢ %
Dliameterm,sdn, N ciid ol al aE el sl e e e e s W .
Breontailtarea, s squRbRGR . 1o B SR ol e e e e
Angle of incidence, relative to fuselage center line, deg . . . . . .
Spanwise location, measured normal to fuselage center

1B1EELs alals Seig s 6 ol oo o o els g ral jes 55 bia OO DA 6
Vertical location of nose of tank measured normal to fuselage

centeriilime Eidin e e Ea e et Gon, 0 ol O 0D IR SRR T ST SIS T
Longitudinal location of nose of tank measured parallel to

iRugeillarge cenperilane i R e i R I o e T e

H. Pylons

Leading-edge sweep, relative to a line normal to fuselage

censerilmesiideg i, W R SEs . : S D O G O
Trailing-edge sweep, relative to a llne normal to fuselage

cenberlEdne Sdegat ., 5 TR T e LR o iy DB TR e i Tl

Chord, measured along llne —20 frem fuselage: centertline ,in. = .o S o= 3
Thickness ratio, measured along line -2° from fuselage center

TLaliatsly eRielelsiong o o a0 o 6 o8 oG 0 0. 0.0 0.0 0 0 0 000 0 0E0 O c
Spamwdicerlocatlion s ImtE i RN o e s R e St

5 .47
8.81
0.42
=, 25

13.18

-16.69

SALS 5

30.0

50.0
27.04

T.25
15,16

LTdHGT WH VOVN
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TABLE II
SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, TAIL OFF
E{ =9 X 106]
Parameter Wing | Tail
Aspect ratio 3. by
Taper ratio 0. g —_—
Quarter-chord sweep, deg ho.g —_
Dihedral, deg =35 —
Incidence, deg =1.5 it
Airfoil section 6hadlo| —
Tail height, wing semispan
L.E. device o
Inley T-5- Fence configuration by gL= ¢, curve e s gure
Type Span Chord de:ax,
=
.90 | 20.0
S 1% 4 eI O 12
(1) Cn
.88 | 20.0
.89 | 20.0 [=<(_‘
Dy | S TN [T
.89 |20.0
Dol SRS TN | [
.90 |21.0 [#,—‘
| RE T G| LTSS
1.01 | 21.0
— r__‘:\_'
b1 | — _ | 2y/b = 0.658
= |?|2 s
Dyslie= —_ = 2y/v = 0,708
Plain
0-1350// P T o i [~
. b/3
Dy to L o] o 2y/b = 0.658 -/_—'\
0.515b/3
6, =10
Plain 1.03 |17.0 —
Flap
Dy [o-13%/3 i [ 25/5 = 0.708 L—\
0.5150/4
bp = Lo
0.658b/2
to i
0,11 1.05 | 23.0 1
DR % 2 Chord-extension 0.958b/2 if 5 4 9
Normal leading-edge
radius
0.6580/2
| — Chord-sxtension £ 0.117¢ 1.01 [23.0
Normal leading-edge | 0.808b/2
radius

(1) Data obtained at R = 2.2 x 10°
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TABLE II.- Continued

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, TAIL OFF
[f = 9 x 18]
L.E. device
Inlet d:;i;e Fence configuration Cx gL“ Cu curve [Figure
a o 'max
Type Spaa Chord deg
—— 0.658b/2 %
D Chord-extension to 0 .8 2
1| —— | 2 x norma: leading- | 0.808b/2| 0.059¢ .99 | 20.0 H—Q\—l‘
edge radius C,
s |
———— [f0b/e
Dy Chord-extension 0.5;;/2 s0=3¢ +97 | 20.0 ;
| 0.3580/2
D, Chord-extension to 0.059¢ 91| 19.9
Sharp leading edge 0.508b/2
;}:";’-‘ 0.658v/2 ——t——
—_————— to
i | b e R RS R e R | [ =y
0.;:';%/ Normal leading-edge
of =72 radius
Plain
o ;g,b/ —— | 0:658/2
N N4 Chord-extension b 0.117¢ 1.10 | 17.6 )
0'519’@ Normal leading-edge 0.958v/2
0 =Ly radius
Plain
Flap a—————— | 0.658b/2
Dy 0.122!:/4 Chord-extension to 0.117¢ 1.06 |17.0 RN
0.5150/4 Normal leading-edge | 0.808v/2 19
+5150/.
or ="A radius
Plain —————t
Roep — | 0.658v/2
D, O.IZZb/c Chord-extension to 0.059¢ 1.08 |17.0 __’_\
0.515b/4 2 x normal leading- | 0.808v/2
0p = 409 edge radius
Plain
Flap e
0.139b/4 0.358b/2
D. 22"/‘ Chord-extension to 0.059¢ 1.05 |14.0 0
1 lo.5150/4 Sharp leading edge T T |
0, = ey 0.508b/2
———— 172 )
by, N (R Leading-edge to " W T n 1 .9l |20.3
modification 0.958b/2
2 % normal leading-
edge radius
e———— |o0.652v/2 7 N
Leading-edge to o 20.
Dl modif?cation 0.802b/2 R SEEaaGE ol 9
2 x normal leading- %
edge radius
————— | o.652v/2 — X
D. Leading-edge & = .99 |2L.6
& f— modif?cnt%on ;b ] 2y/b = 0.658
2 x normal leading- 0.958v/2
edge radius
—————
Dy [—— [ Leading-edge 0.652p/2 2y/b = 0.608 .9l l21.h
modification to
2 X normal leading- | 0.958v/2
edge radius . oa
(1nboard end faired) VAR
Plain
?ﬁ% b OR6ost/e
4 Leading-edge t = 1.02| 24.0
Dy L modif{c:non & Py 23/ =0.658 /‘\
0.515D, 22 ¥ 0.958b/2
8,= 40 normal leading-
Ed edge radius

27
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TABLE II.- Continued

NACA RM IS54B17

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, TAIL OFF

[ = 9% 10

L.E. device A
T.E.
Inley ARvica . Fence configuration cl‘w chu Cm curve [Figure
Type Spaa Chord deg Y
Cr,
2 ko812
Do «96 | 24.8 :
Cp O
=.1
2y/b = 0.708
.97 | 23.0
Dodjire——= Siy =
2y/v = 0.850
Plain
Flap 2y/v = 0.708 1.05 |23.0
0.139b/4 .03 |23, B
D to
0 l0.515b/4 — —_—
6, = 14O
2y/b = 0.850
S 15
ord-extension _ "Qﬁ“ 19
Dy | — Normal leading-edge to 0.117¢ 1.09 [25.0
radius 0.958b/2
0.708b/2
Do Chord-extension to 0.117¢ h.08 |24.0
Normal leading-edge | 0.858b/2 N)
radius
Plain
Flap g 2
P.1390/2]  Chord-extension 0-T800/ 19
Dy to Normal leading-edge to 0.117¢ h.18 |22.2
p.515b/2 radius 0.958b/2
b, = 1,09
Plain
Klap —_—— 5
0.239%/4 0.708b/2
Do to Chord-extension to 0.117¢c 1.15 | 22.0
0.5150/4 Normal leading-edge | 0.858b/2
5, = 1,09 radius
e
—— e
Leading-edge 0.708b/2 2y/o = 0.708 .97 |24.0
modification to
Do |—— |2 x normal 1eading- 0.958b/2 — J
edge radius @
2y/b = 0.850
e ———"——
Leading-edge 0.652b/2
. 2y/b = 0.482
5 mw"‘;“;“g to e 1.10] 25.0
X normal leading- P 3
Do edge radius 0.958v/2
2y/b = 0.652




TABLE II.- Concluded

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, TAIL OFF

[R:gxloé]

LTgHST W8 VOVN

J L.E. device .
Es aa
Inle deTvEce Fence configuration CLmax CL Cm curve [F1gure
Type: Span Chord dizax’
Plai [ T ——— @ P £
ain
0.708b/2 . 8 1.2
Flap Leading-edge 7960 2y/v = 0.708 1.03 | 31.0 4 -
0-1291)/ modification to ——— H s
o
2 x normal leading- | 0.958b/2 Cm _
Do 1}0+51504, edge radius =
2y/b = 0.850
(e @
Plain Leading-edge 0.652v/2 "
g1§§9b/ modification 20 2y/o = 0.482 1101|225
5 2 % normal leading- _—
t
Do [0.5190/4  edee radius 0.9580/2 —
br = hd:
2y/b = 0.652
Plain " 6 / @'
Flap Leading-edge 0.652b/2 o
0+139b/4 modification . 2y/v = 0.482 1.12 (2.0
to o
4 2 X normal leading-
Dy 0.515b/ edge radius 0.958b/2
b¢ = L
2y/b = 0.652

*H:lghest angle of test
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TABLE III

NACA RM L5LB17

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, Y-TAIL

[5 - 9 x 1]

[ T

Parame ter Wing Tail
Aspect ratic 3 g 359
Taper ratio 0.3 1.00
Quarter-chord sweep, deg | LO. 140.0
Dihedral, deg -3.5 | 22.0
Incidence, deg -1.5 | -5.0
Airfoil section 64,4010 |6, 4009
Tail height, wing semispan 0.65
: L.E. davice St
Inled a:ﬁ;o Pence oconliguration i C C_ curve {gure
Type Spaa Chord deg |
—
\
o .
0 .8 1.2
a2 o4
) R [ T R | S -95| 19.8 0 o
Cm
-1
-2
D5 95| 21.0
— = e 17
D, 94| 20.2 17
> — = :
.95] 20.8 I
e - — 95 1
17
+0 «0
o (sl 21 [ S S | I (W 1.01( 24
TABLE IV
SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, T-TAIL
[R = 9.X loﬂ
—
Parameter Wing | Tail
Aspect ratio }.bg 3.59
Taver ratio 0.8 1.00
Quarter-chord sweep, deg Lo. L0.0
Dihedral, deg -3.5 [}
Incidence, deg -1.5 -5.0
Airfoll section 6La010 6ﬁA009
Tail height, wing semispan 0.65
L.E. device ek
mm1ed TeSel Fonce configuration oy e c, curve Pt gure
Type Spsa | chord Aog il o
=
L
0 4 .8 1.2
1
92| 20.0
e — |3 o 17
=
-1
-2
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TABLE V

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, PRODUCTION TAIL

E¥=9XIO€'

%

Bl

Parameter Wing | Tail
Aspect ratio o .
Taper ratio g.hg i.gg
Quarter-chord sweep, deg bo.g 1,0.0
Dihedral, deg -3.5 0
Incidence, deg -l.g =5.0
Airfoil section 6,010 |6LAa009
Tail height, wing semispan «28
. L.E. device
«Eo t
Inle desice Fence configuration chx Z'L‘ Cm curve [Figure
Type Span Chord a maks
i
C,
0 4 .8 1.2
* 47
0
e — 0 ] 94| 31.0 o
m
-1
17
-.2
_.5
13
*
95 1.06| 31.0
17
*
D, 96| 31.0 13
17
i
D> 2y/v = 0.658 1.03| 24.0
= 25
Dy «96 | 31.0
17

*Highest angle of test
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TABLE V.- Continued

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, PRODUCTION TAIL

E(=9><106:]

5 L.E. device o
Inley d:\;i;e Pence configuration Cme gL‘ cm curve [Figure
Tyve Span | Chord A
Sy,
Plain 0 J .8 1.2
[Plap o1
Dyibaazon/d = ' B NN T 1.03| 13.7 5
to C
0.5150/2 S
e = 409 |
-3
2y/b = 0.608 1.04 | 22.5
b [ — == |j==
2y/b = 0.658 1.05 | 24.0
L BT b e
2y/v = 0.708 1.01 | 24.5
. o : A | S 1%
1
h/t = 0.40
1.02 |23.0 AT
Dy 2y/b = 0.658
-
2y/v = 0.708 «97 |31.0 ﬁ
D.
1 | — —_ —_—
2y/b = 0.658 .00 |22.2 ﬁ‘
k] | R L il i
2y/b = 0.658 h.o1 |22.2 Wﬁ‘
LYl R Eo— —
1

*Highest angle of test
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- TABLE V.- Continued

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, PRODUCTION TAIL

- E{:gxloé]

L.E. device

T.E. a at
Inley Asvice Fence configuration c"‘\ux chu cm curve Figure
Type Spaa Chord g b
*
2y/v = 0.658 97| 31.0
D1 com— ——— —_—

23/b = 0.708 1.03| 24.0

2y/b = 0.708 ] [

o3

>3 2y/b = 0.708 1.02 | 24.6

2y/v = 0,708 1.02 | 24.0

(e

98| 21.0
2y/b = 0.708

e
2y/v = 0.658

e
2y/b = 0.658 1.03| 23.0

AN A A A A L]

.Highos: angle of test
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TABLE V.- Continued

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, PRODUCTION TAIL

Ea:gxlog

L.E. device

E
Inleq 5. Fence configurationf, |8 % c_ curve [Pt gure
c max| “Lygx i
Type Spaa Chord ans b |
-1 oy,
2y/> = 0.658 97| 19.0 0 . .8 1.2

=0 K
25/bi% 02658 <97 | 31.0
1

o
h/t = 0.40

23/b = 0,658 et

1.03 | 22.0
2y/v = 0.658 2

e
2y/v = 0.658 1.01 |20.0

=
23/ = 0.658 +99

97 | 31.0
2y/v = 0.658

nh |—| —m—m—™ | — | —

2y/v = 0.850

.97 |31.0
2y/v = 0.708

Seee=

2y/v = 0.850

D/ [0 ) e ot

-
Highest angle of test




NACA RM IS54BL7T

SUMMARY OF LONGITUDINAL

TABLE V.- Continued

STABILITY CHARACTERISTICS, PRODUCTION TAIL

E(=9x106:I

25

T L.E. davice
iaiey duv;lc.e Pence configuration cl‘nnx SL“ cm curve igure
Type Spaa | Chord e
dog
S
2y/v = 0.658 .10 4 .8 1.2
1.01]21.0
bl |— o eeeatt ——— 0
2 C,
2y/v = 0.708 m _ g
-2
5
-
2y/b = 0.658
1.01 ) 23.0
D1 _ o T pren
——
2y/v = 0,708
=—
2y/d = 0.658 1.00 | 23.0
l)1 —_— —_— —
2y/v = 0.708
-
2y/v = 0.658
.97 |31.0
i e —_ | —
23/ = 0.708
e
2y/v = 0.658
i > .98 |20.
n |— e =l
2y/v = 0.758
Plain
Flap
0.139v/4 25/ = 0.658 1.05 |20.8
e to — —
0.515b/4
o, = 4O
[Plain —
. . .
E;wb/z 2y/b = 0.658 .07 |19.0
D to — —
10.515b/3
0, = L
Plain — ‘
gﬁgsn/z 2y/v = 0.708 L.0h 118.5
to —_— —
& 0.515v/4 18
b, = LoP)
;}lin -
ap
. P-1350/3 25/b = 0.658 h.o1 [31.0
1 to Saaa T o
0.5155/2
e = 107 25/ = 0.850

'Highut angle of test
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TABLE V.- Continued

NACA RM I5LB17

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, PRODUCTION TAIL

Ez:gxloa

L.E. device

(inbosrd end faired)

B
Inled 5. Fence configuration By ZL" ¢, curve e cire
Type Spaa | Chora de:“"'
—
= L
Chord-extension 0 .4 .8 1.2
Normal leading-edgs [0.608b/2 +1
D Tanine to 0.117¢ 1.08| 22.2 0
b il L 0.958b/2
Cy -1
-2
=
Chord-extension
Normal leading-edge |0°6580/2 1.08 | 22.5
D R radius to 0.117¢
1 0.958b/2 19
o T — -
Chord-extension 0.658v/2
(Gxecped) to | 0170 1.08 | 31.0
Normal leading-edge |, 958b/2
L | e radius S
Chord-extension 0.658v/2
Dy | = [ Normal leading-edge to 0.117¢ 1.07 | 24.0
radius 0.908b/2
(= s
Chord-extension 0.658v/2
—— | Normal leading-edge 1.07 | 24.0
22 e to 0.117¢
0.858b/2
SR
Chord-extension 0.658b/2
D, | = | Normal leading-edge to 0.117c —n 1.06 | 23,0
radius 0.808v/2 1
e
Chord-extension 0.658b/2
——— | 2 X normal leading-
By edgs rertin T to 04059 1.08 | 26.0
0.958b/2
s
Chord-extension 0.658b/2 973120
Dy | —— | 2 X normal leading- to 0.059¢
edge radius 0.958b/2

®Highest angle of test
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TABLE V.- Continued

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, PRODUCTION TAIL

Gy

L.E. device
Inled T-E. Fence configurattonfo; |G °¢ c, curve 1gure
max
Type Spaa | Chord s
o1
—_  — 0 4 .8 1.2
Chord-extension 0.658v/2 o1
5 2 x normal leading- T 0.059¢ dic 1.06| 24.2 5
‘e — ed, radi:
1 G i 0.808b/2
CH
-.1
-2
="
e
Chord-extension 0.658b/2
2 x normal leading-
D — edge radius to 0.059¢ —_— 1.04 | 25.0
0.758v/2
= [
Chord-extension 0.658v/2
2 x normal leading- to 0.059¢ .98 | 21.0
edge radius 0. 2
Dy _— 708b/:
- —m—
Chord-extension 0.6580/2 1.04 | 2.0
o to 0.059¢ | —m™ o o
D. normal leading-
1 edge radius 0.708v/2
(outboard end faired)
Chord-extension
— . 2
Dy A e | PR 1.01 | 21.0
edge radius to 0.029¢ A e e
0.958b/2
Chord-extension 0.658b/2
D. —— | 2 % normal leading- o .
1 edge radius to |o.0290 | ——————  [2e02 [22.0
0.808v/2
Chord-extension =
Dy | = | sharp leading edge 0.6080/2 99 |351.0
to 0.059¢ | ——m8 —« o 2
0.958v/2
_— e
Chord-extension =
Sharp lesding edgs | 0+658%/2 |
D —— to 0.059¢
0.958b/2

-
Highest angle of test

- i
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TABLE V.- Continued

NACA RM I5LB17

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, PRODUCTION TAIL

L

L.E. device

Inled d:‘f;c-e Fance configuratien by “L“’ c, curve IF1gure
Type Spsa | Chord et
dog
S
e 0
Chord-extension . i 4 8 1.2
Sharp leading edge 0.708v/2
mlie— to 0.059¢ | —m8 —— +98/31.0 0
0.9580/2
-1
-.2
=5
———
Chord-extension =
0.758v/2
Sharp lesding ed s o
by astas to 0.059¢ 97|31.0
0.9580/2
e
Chord-extension 0.658v/2 =
o Sharp leading edge = 0.059¢ +98] 31.0
0.808b/2
Chord-extension 0.558b/2 -
D, |——— | Sharp leading edge o 0.059¢ «97|31.0
0.708b/2
L e——
Chord-extension 0.508b/2 A 8
Dy | — | sharp 1eading edge to 0.059¢ < S
0.658v/2
Chord-extension s
— 0.458v/2
b Sharp leading ed
1 » g edge 1 040590 .96/ 31.0
0.608v/2
Chord-extension .
D; | —— | sharp 1eading eags | 0+3580/2 él5i.0
to 0.059¢ +96] 31
0,508b/2
- ———
Chord-extension 5
0.3080/2
Dy | — | Sharp leading edge 5“ / 0.059¢ +97)31.0
0.458v/2

=
Highest angle of test
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TABLE V.- Continued

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, PRODUCTION TAIL

[k = 9 x 10]

. L.E. device
Inley d:x‘r;;o Fence configuration Cme SL.h Cm curve [Figure
Tyve Span “hord ,,,,:“'
c
e o hieia s
Chord extenslon 0.308b/2 * ol
Dy | = | Sharp leading edge to 0.059¢ | —m8Mm——— «97| 31.0
[
0.508b/2
o
-.2
o
ey
=
Chord a:tensl:n 0.3580/2 A
D, Sharp leading edge o 0.059| —— 97|31
(inboard end faired) | o s508b/2
Chen
Chord extension 0.658b/2
Dy | 7™ | 2 x normsl leading- 1.06| 2445
edge rsdius to 0dl7c| —mmm——————
0.958v/2
Chord extension 658b/2 -
D. 2 x normal leading- A 1.00| 31.0
1 edge radius to 0.117c | ~
0.808v/2
L
Plain = ——
Flap Chord extension
Dy P.1395/3 Normal 1eading-edge 0.658b/2 1.10]18.0 19
X 5;; /2 radius to o1t | ——mm8 ¥ i
+515b
b, = 109 0.958v/2 r
Lol R
Flap Chord extension 0.658v/2
o D'lzz"/z Horm:{ leading-edge to (s iy P | e e 1.09[20.8
radius
D.515b/2) 0.958v/2
= 509 L
bt = 20
Plain e
Flap
Chord extension 0.68%b,
b +683v/2
o, '123"/2 Normal leading-edge to o.117¢ | —m8M8m™ 1.08[19.0
b.5150/2) radius 0.958b/2
= of
by = L0
Plain = —e——
Flap 0.658b/2
biason/d | Ohord extensin 5o/ R T T o] o)
B to | Normal leading-edge to 0.117¢
1 S radius 0.808b/2
e = 1409

"Highest angle of test

29
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TABLE V.- Continued

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, PRODUCTION TAIL

E=9x10§|

NACA RM ISWB17

L.E. device it
T.E.
Inley Aovice Fence configuration CLux At cm curve [Figure
Type Spaa Chord Aoz
-
G 3
Plain — () A ]
i) 0.6580/2 83
0.139v/4  Chord-extension 658/ il
D. to 2 % normal leading- to 0.059¢ | —m—m— 5 9. 0
g 0.5150/4 edge radius 0.808v/2 Cn
5, = LA -1
il
-2
Plain et
Flap Chord-extension 0.358b/2 -
b, [+1396/3 Sharp leading edgs 5 050590 1.02| 31.0
1 to i
.5150/2 0.508b/2
6 =140
e
Leading-edge
D, modification 0.398b/2 <
2 x normal leading- to . — «99 31.0
edge radius 0.958v/2
—_——
Dy Leading-edge 0.458v/2 »
modification o — 99| 31.0
2 X normal leading=-
edge radius 0.958b/2
————7m
=
Leading-edge 0.558b/2
Dy modification %o 97| 31.0
2 % normal leading- Ti
edge radius 0.9580/2 L
———————
D Leading-edge 0.608b/2 -
1 modification 55 97| 31.0
2 X normal leading-
edge radius 0.9580/2
e
=
Leading-edge 0.633b/2
By modification a - SN0 [ PR e e 97| 31.0
2 % normal leading-
edge radius 0.958b/2
——
Leading-edge 0.652b/2
Dy modification :i / .97 22.0
2 x normal leading-
edge radius 0:9560/2
Leading-edge =
D, modification 0.6520/2 silzie
2 x normal leading- to —
edge radius 0.958b/2
(inboard end faired)
(e——e——
Leading-edge 0.683b/2 i
D, modification e .97|31.0
2 X normal leading-
edge radius 0.9580/2

’Hiyxost angle of test




NACA RM I54B17

e TABLE V.- Continued

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, PRODUCTION TAIL

‘ eSO

) L.E. device L et
el Tsle Fence configuration oy L ¢, curve IF1gure
| Type Span hord Qexi 1
Cy
[——— o S 1 B S )
Leading-edge 047080, * ro
modification 7to /2 «97| 31.0
D. —_— 2 % normal leading=- 0
= edge radius 0.958b/2 5
-1
-.2
5%
—_——
Leading-edge -
b, |— modification 0'622b/2 97| 31.0
2 X normal leading- L
edge radius 0.802v/2
Leading-edge 0.652b /2
modi fication 63:/ T .98 26.0
D. ™ |2 X normal leading-
2 edge radius 0.958v/2
(upper surface)
-
: ——— -
Leading-edge 0.652v/2 23/ = 0.850 .99/ 31.0
» o, modtfication %o /e 5 2
2 X normal leading- '(‘)_9535/2
edge radius 4
—————— —————>
Leading-edge 0:652b/2 2y/v = 0.708 1.01| 3 ;
Dl [=— modification to  [— Z : X
!
2 x normal leading- [0.958b/2
edge radius
————
= Leading-edge 0.652v/2 2y/b = 0.658 1.03| 25.0
Logl s modification to _—
2 x normal leading- |[0.958b/2
edge radius
6520/ 3
Leading-edge 0.652v/2 2 = 0.608
= modfication = /b 1.01| 31.0
2 X normal leading-
edge radius 9:9560/2
(inboard end faired) 2y/b = 0.850
— ——
‘ Leading-edge 0.652v/2 23/ = 0.482 98] 23.0
‘ Dy [— modification to — 18
2 X normal leading- 0.958b/2
edge radius
2y/o = 0.652
-

"Highest angle of test
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TABLE V.- Continued

NACA RM I54B17

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, PRODUCTION TAIL

[& = 9 x 108]

L.E. device v
Inley d:ﬁ;o Fence configuration Cl‘mx uL:Ax C, curve [Figure
Type Spea “hord deg |
L
o .4 8 1.2
Plain
Lead ing-edge
| = 3 Soditication °'6Zi"/2 2y/b = 0.658 1.0 |25.0 1
1 10-139%/4 5 » normal leading-
s edge o 0.958b/2
0.1555/4 =1
5, = Lo .
Do h
+
Sharp) .0 4 7
IS 1de e .07 |31.0 13
Body
®
Al el — 1.04| 31.0 13
17
ol | — - 2 | [ 25/b = 0.658 1123 ﬁ
®
1.05/31.0
by |—— e TSN PR 23/0 = 0.758 ;T
k4
Dy | —— —— 2y/b = 0.558 1.04| 31.0
(]
2y/b = 0.658
L R | . L 2y/v = 0.608 1.07| 28.0 ﬁ
2y/v = 0.758
-
2y/v = 0.658 1.04| 31.0
Dy | —— Lyl
2y/v = 0.850
=
N R 1 - el AN 2y/b = 0.758 1.04| 31.0
0
2y/b = 0.900

"Highest angle of test




NACA RM

I54B1T

TABLE V.- Continued

[r - 9 x 108]

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, PRODUCTION TAIL

. L.E. device
Inled  T-5- Fence configuration fo °L“ ¢, curve fpstire
Tyve Spsa | Chord ARpaiy
Ee———=a1 ‘L
«06 <0 0 8 1.2
2y/b = 0.708 = 24 3 4
Dy —_— —_— —
0
23/5 = 0.850 a2
-.2
2y/b = 0.708 -
Po 1.04 31.0
2y/v = 0.850
Do — et e 2y/b = 0.708 -
1.04| 31.0
2y/b = 0.850
-
2 2y/b = 0,708 1.04 | 31.0
2y/v = 0.850
23/ = 0.558 [
Dy |—— [ — *
1.05| 31.0
2y/> = 0.708
2y/b = 0.850
Plain 2y/v = 0,708 -
p. |Flep /> = 0.7 1.04 | 31.0
0 b.139v/2
+ e
p.1555/4 =
20 2y/b = 0.850
Pe = L0
e —
Chord-extension 0.608b/2 »
Dy |— Normal leading-edge to 0.117¢ 1.08| 31.0
radius 0.958b/2
Chord-extension 0.6580/2 1.2] 22.2
Bodl == Normal leading-edge| to 0.117¢
radius 0.958b/2
Dy |—— Chord-extension 0.683v/2 1.16 25.5
Normal leading-edge to 0.117c¢
radius 0.958b/2

“Highest angle of test

43
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TABLE V.- Continued

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, PRODUCTION TAIL

Ea=9x106:|

Ny L.E. device
InleY 4e51ce Fence configuration iy SL“ ¢, curve s gure
Tyve Span Chord b
deg
-
e ‘L
Chord-extension 0.708b/2 s 0 .y .8 1.2
Nea| ———— Normal leading-edge to 0217 | ——m8m8 8 . 5 .1 19
0 radius
0.958b/2 °
Cp =1
-.2
(Eme
Chord-extension 0.758b/2 i
Do | —— | Normal leading-edge to 0.117¢ 1.10[31.0
d i
radius 0.9560/2
a—
Chord-extension 0.708b/2 *
Do | =™ | XNormal leading-edge o || e 1.09|31.0
FAGine 0.856v/2
Chord-extension 0.708b/2
Dg | —— | Normel leading-edge Tazlelio
radius to 0.059¢ | —m —— C 5
0.958b/2
m——
Chord-extension
D, _— 0.708b/2
2 Normal leading-edge| . / 0.0500| ——————— | +*] &°
radius 2
0.858v/2
L
e
Do Chord-extension 0.708b/2
2 x normal leading- o 0.117¢ 1.17] 26.2
edge radius 2 R
0.958v/2
Gl e—
Chord-extension 0.708b/2
Do 2 x normal leading- to Dt 170 | e S 1.07 27.4
ed radius
L v 0.858b/2
(= B
Chord-extension 0.708v/2
Dy | —— | 2 % normal leading- to  |0.059¢ 17|25
edge radius
0.958b/2
(e
Chord-e xtension 0.708b/2 Al
D, I —— o Nlorsn || e |55
0 2 X normal leading-
edge radius 0.858v/2
Plain (S s
Flap Chord-extension 0.6580/2 e | S
Do [0.1395/3 Normal leading-edge to 0.117¢ sdofliess
to radius
0.958b/2
0.515v/2 9580/
bt ="},09

*
Highest angle of test




NACA RM I5kB17

TABLE V.- Continued

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, PRODUCTION TAIL

E=9><10€|

L.E. device .
Inley dz\;fée Fence configuration [0} gL‘ ¢, curve [Figure
Type Spaa Chord dgmu,
! -K
)
Plain = __— 0 . .8 1.2
‘ Flap Chord-extension 0.708b/2 1.8 20.8 J 4 19
D.139b/2| Normal leading-edge to 0.117¢ e 2 &
Dy to radius 0
g.515\)/ 0.958b/2
| g
| = Lo Cp -.1
‘ -2
Plai (= ———
l pl:pn Chord-extension 0.683b/2 1.15| 22.0
D D.139b/2] Normal leading-edge to 0.117c gEY= = e e
1 0 to radius 0.958b/2
‘ D.515b/2]
Plain e
Flap Chord-extension | 0.708b/2 1.4 ] 221
Dy P.139v/2] Normal leading-edge to D130 R et
to radius
b.515b/2) 0.8580/2
. Pe = 1409
| n
Leading-edge 0:6520/2 g
- «0 <0
- Dy |—— modification to —== K [
2 x normal leading- | 0.958b/2
edge radius
e
Leading-edge = = a
I)0 L modification 0‘6:2b/2 2y/b = 0.482 1.2 :25.1 ﬁ
o et
2 X normal leading-
edge radius 0.958b/2
———
o A Leading-edge 0.7080/2 2y/o = 0.708 #
0 modification to _ 1.04 | 31.0
2 x normal leading- |0.958b/2 =
d di
edge radius 23/b = 0.850 |
—————
Leading-edge 0.652v/2 2y/b = 0.482 .
ny |— mod1 fication to H Le25i|ie5%e 2
2 x normal leading- | 0.958b/2! b
edge radius
2y/b = 0.652
Plain *
Flap Leading-ed, 0.708v/2 2y/b = 0.708 1.10| 31.0
Py |0.1390/3 modification o g & :
to 2 x normal leading- 0.95817/2 1
0.515b/3 edge radius > = 0.850
e hoé y/o = 0.85
Plain e ———— denb ———— 0
Flap 0.6520/2 23/ = 0.4482
4 Leading-edge ¥
Do O'lzzb/< modification to o 1.10/31.0 22
0.515v/4 2 X normal leading- | 0.958b/2
o = 109 edge radius 2y/b = 0.652 L

'Highest angle of test

"
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TABLE V.- Concluded

NACA RM I54B17

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, PRODUCTION TAIL

E( =9 X 106:1
s L.E, device
mled ,T.5. Fence configuration foy SL"' C, curve 1 gure
Type Spsa Chord d_g‘;‘“"'
¢
Plain — L
Flap Leading-edge 0.652v/2 ot - 0 . .8 1.2
0.139b/3 modification to —_— . o 1.20] 31.0 e
Do to 2 x normal leading- | C+958b/2
o.5150/4  °dge radius <
=i 25/b = 0.652
o = Lo -1
-2
=
1.04| 31.0 ;AK_‘
O e L 3 o
Do, [— — 25/0 = 0.658 1.09| 22.0 ﬁ
23/b = 0.708 1.1 24.1
Do, | —— vimsay |l pins
-
23/b = 0.758 1.09| 26.0
Do, [—— lomrs e
=
2L 1.0
™ i = . o 3 5
12| 241
o e — |— 23/ = 0.708 L‘F“ b
B | et M | Pt 23/b = 0.608 1.08[ 26.5 LT
%
2y/b = 0.758
=
2375 = 0.656 1.03| 31.0
Do lE—= LnliCRR R AT
2y§ = 0.850
e=———) : r
Dy | —— e 2y/v = 0.708 1.04152.0
%
11
2y/6 = 0.850

=
Highest angle of test




NACA RM IS54BLT

TABLE VI

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, DROOPED TAIL

E( =9 X lO€|
Parameter Wing Tail
Aspect ratio 5.1;3 3.59
Taper ratio 0.3 1.00
Quarter-chord sweep, deg Lo. Lo.0
Dihedral, deg =35 -22.0
Incidence, deg -1.5 -5.0
Airfoil section 64,a010| 6LA009
Tail height, wing semispan 0.28
L.E. device A
Inle dz"’i;e Pence configuration Cp CL:u c, curve [Figure
Type Spsn Chord deg B
L
g 0o A4 .8 1.2
.1
]
.95| 31.0
| L e S ET T e o 4 C, 27
b
-2
.,5
*
Dol = .95 31.0
2 17
»
B | e || AT AR S e «97 | 31:0 17
.
. 1.0
Dyhdies &0 R e s ondSh = L b PEERT R SRS A8 [ 17
P ——
Leading-edge *
modification °‘622"/2 97 |31.0
Dy | —— | 2 x normal leading- 2 _ —
edge radius 0.958b/2
————— > .
Leading-edge 0.652b/2 = % B
D, modification Zi 2y/v = 0.850 99 |31.0
e 2 x normal leading- b
edge radius 0.956v/2

'Highe:r. angle of test

b



48 NACA RM I5LB17

TABLE VI.- Concluded

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, DROOPED TAIL

Ea:gxloéj

L.E. device alat
T.E. a
Inley davica Fence configuration chax Cngx Cm curve [Figure
Type Span Chord deg 7
———— e Cr,
¥ o J .8 12
Leading-edge 0.652v/2 2y/b = 0.608 * :
modification to . v/ 99| 31.0 .11
2 x normal leading-| 0.958b/2 0
Dy edge radius
c =1
2y/b = 0.850 'm
=21
-3
#*
D, 1.06 | 31.0 | 17
f——
Leading-edge 0.652b/2 2y/v = 0.482
dificatio
mo ca n to e 1.17 ] 25.2
2 x normal leading- | 0.958b/2
Do edge radius
—_— | 21
2y/b = 0.652
Plain ————— @
Flap Leading-edge 0.652b/2 2 =
0.139v/ modification o WY = OeS
o
2 X normal leading- S=—— 1.17 [ 24.0
Dy 0.515b/ edge radius 0.9580/2 22
8p = L0 2
2y/b = 0.652

*Highest angle of test
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ko

TABLE VII
PRESSURE RECOVERY MEASUREMENTS AT THE COMPRESSOR
FACE LOCATION FOR VARIOUS BOUNDARY-LAYER

DIVERTER CONFIGURATIONS, INLET D.

EXIT FULL OPEN

Diverter Block Splitter Plate No. 1 Splitter Plate No. 2
Orifice B - % Py - Py H - %, ey L e
Number a, a4, q, 9 9 %
a = Oo
1 0.479 o.sge 0.547
2 <573 -327 <579
E Z g 827 .823
.65 .860 .809
2 Esg +567 .582
Ll .337 <330
g .988 .981 +985
3 .9 g .9g§ -932
10 A2 :39 875
100 0.06l 0.06) 0.065
101 .mg «140 «137
102 .23 .068 .203
11 +996 .992 <99
12 +999 996 «99
1 995 993 -996
1 985 .992 +993
1 «972 .987 9 g
1 +995 «990 .98
L <997 93% .988
1 .992 <9 +990
19 976 .983 .98
20 .908 .90 .912
21 .992 +989 +991
22 <995 «990 <993
gﬁ .992 .988 -933
.963 .387 g 8
2 770 834 «893
2 750 .900 .883
27 «603 .T62 740
10 .002 .039 L0l45
10i .227 .2&2 .2,§2
105 160 NR 495
28 .623 639 .6l
29 .1287 .297 -613
30 637 660 .6L9
5; .ag «970 EEE
3 . o ‘
52 : .
: | g g ;.
2 :203 :671 :632
3 -.126 -.122 -.129
3 -.103 -.107 -.112
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TABLE VII.~ Continued

NACA RM I54BLY

PRESSURE RECOVERY MEASUREMENTS AT THE COMPRESSOR FACE LOCATION FOR VARIOUS

BOUNDARY-LAYER DIVERTER CONFIGURATIONS, INLET D,.

EXTT FULL OPEN

Diverter Block Splitter Plate No. 1 Splitter Plate No. 2
orifice Hy - P, Py -P By=p3 By =8ty Hy '~ B, Py ¢ P
Number q q, q q° q q,
106 0.266 0.2 0.27
10 -.043 -.o%? -.05;
10 -.316 -.037 =+332
9 0.9 0.943 0.959
0 «9 «98% «993
L1 983 «985 «991
L2 983 .981 «991
tﬁ .976 975 .gga
<759 +765 .
hz -.336 -.zag -2
L .800 .78 794
ho| o £ g
L9 5z 1508 2650
22 '; : 31§( .Bgo
. o .981
% 25 e 23
SE -257 799 182
109 0 .02l 026
110 «296 323 +330
111 490 +509 .518
a = 10.6
1 0.6 0.666 0.66i
2 .6%2 706 .693
;| & % o
5 .88 38 -880
295 .29 .269
E .952 97 «981
.986 992 .983
9 .986 993 9
10 .976 9 984
100 0.070 0.080 0.063
101 .12 41 .122
102 .20 .104 153
11 +990 +992 +994
12 .993 <993 +993
1 .987 <990 «99
1 .989 977 .9
1 .986 970 .986
) +989 +989 .991
1 «990 .9 +930
1 .980 g 986
19 «969 .891 .956
20 .950 .896 -907
21 975 .986 .932
22 .955 .985 g g
gﬁ 677 .780 .80
2 0 .60L .570
2 BU5 621 .53
2 512 .81l o71
27 L72 650 613
10 .03 .087 033
10} .25 275 .260
105 396 L9 410

kil
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PRESSURE RECOVERY MEASUREMENTS AT THE COMPRESSOR FACE LOCATION FOR VARIOUS

TABLE VII.- Continued

BOUNDARY-LAYER DIVERTER CONFIGURATIONS, INLET Dj.

EXIT FULL OPEN

Sl

Diverter Block

Splitter Plate No. 1

Splitter Plate No. 2

Orifice Hy - P, RIS HIN=g " T By =Py TR
Hamber 99 9o 99 I 95 9o
28 0,751 0.698 0.707
29 «729 <723 .733
gg -gg; -931 '98h
32 2 8l :982 - 991
g .gzz .);il% 7
3 1985 2983 "9
3 662 672 679
3 -.139 -.136 -.150
3 -.131 .12l -.137
106 0.249 0.251 0.063
10 -.071 -.068 122
10 -.318 =307 <153
9 .986 <97k .978
0 .988 .9 *99
L1 +989 .98 <99
L2 +987 .98, <996
ﬁa .980 97 «992
.823 .79 .803
uz -.179 -.191 -.196
Iy .607 793 677
hg «9%2 968 97
Ly .986 .979 <99
L9 .606 L97 .61l
50 L9 2 2 .60
51 59| .68l .68
32 .73’; <8 g .g;g
2 437 &1 577
109 .048 .052 .051
110 .321 .339 .328
1 A2l 457 453
a = 21.0°
X 0.136 0.157 o.u;E
2 .127 h’g ;{ :
2 .
E ST Z 151 .130
Z .1Ls 162 .15
2191 232 .23
g 162 .186 2192
.16l .196 132
9 162 .185 ol
10 .163 .189 .180
100 -.021 -.011 -.010
101 .120 .135 .128
102 -.041 -4 -.083
11 439 .526 519
12 .325 .280 g ;
1 231 . s
13 263 zé% 243
1 2% 21 2o
1 2556 :th' .Egé
1 .225 .25l .2l
19 .261 .29% 275
20 .)420 .ugz 450
21 .56l 2 -279
22 632 5 o hg
2 .53,0 .588 R
2)2 .508 212 .2h6
2 «59 667 .628
2 .L;lé JL32 413
27 45 500 477
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TABLE VII.~ Concluded

NACA RM IS4B1Y

PRESSURE RECOVERY MEASUREMENTS AT THE COMPRESSOR FACE LOCATION FOR VARIOUS

BOUNDARY-LAYER DIVERTER CONFIGURATIONS, INLET D;.

EXIT FULL OPEN

Diverter Block Splitter Plate No. 1 Splitter Plate No. 2
iy i Gl Sp e BT M=t i
99 95 90 9 99 %o
10 -0.072 -0.071 -0.0
10 .061 .o7u .ozlé‘
105 241 .2%2 262
28 0.187 0.176 0.178
29 2160 L1049 .119
30 .193 179 173
31 .181 .166 .122
32 .178 <17 .163
] .192 .21 .191
3 .205 .206 .198
3 231 2% 226
3 266 .30 272
3 .220 263 246
3 213L .138 .159
106 .12 L. -
10 .12% .1% .51L38
10 -.287 -.299 - §3
9 .390 s .
3 2 3% e
ﬂ% 32 i ﬁglé .258
. . 35
ﬁ Lo 5%2 .50@
537 .5 .5
hz -.0Lo -.067 -.0
L W17k .192 .178
hg 397 .238 415
L +561 639 «603
L9 -278 573 623
50 615 .706 670
51 .600 Z 6 .65l
52 239 .6L5 «595
gﬁ 82 .52% +509
1409 -E&"{ 31
109 -.071 -.0 -.08
110 .119 .122 .112
111 261 .283 272
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TABLE VIII

PRESSURE RECOVERY MEASUREMENTS AT THE COMPRESSOR

FACE LOCATION FOR INLET D, WITH ORIGINAL

o o o o [+
39 Lo L1 L2 L3 BOUNDARY-LAYER DIVERTER BLOCK.

EXIT FULL OPEN

L Ls Lé L7 L8
o o o o o
109
P11l

L9 50 51 52
o o o o

53 110
o

a=0° a = 10.6° a = 20.9°
Orifice H - P P, - P, HylslBs - % Tat T P - %
Number ——qo 7S q, _—QQ qo 7S
i 0.509 0.709 0.169
2 .607 .710 .178
79 817 1
E .72 <995 .165
873 171
2 776 .606 .181
g «987 .992 .1zh
+991 <991 3
g 91 +99 .16
10 .855 +99i .180
100 - -— -
101 .102 0.101 0.038
102 .369 23 .169
131 o -— -
12 997 997 476
I 1991 993 253
1 389 .992 352
1 iy —— 2o
i 996 1.000 501
1 989 .990 291
19 65 .963 .298
20 29 .970 .%38
21 990 991 5
22 +99L .991 JI57
5 R S0 ok
2 i <637 ._’ég
27 67h .608 .536
10 .035 .020 --556
10, .33 321 5
105 L9z .glu .223
2 . o .183
28 2 .?&3 \165
30 i .976 182
31 .9 .981 160
32 9 .979 162
3 -—— -~ -—
3 -9%6 .887 194
; .317 .9?& .gtﬁ
3 -.10 -1 25




TABLE VIII.- Concluded

PRESSURE RECOVERY MEASUREMENTS AT THE COMPRESSOR FACE LOCATION FOR INLET Dy

WITH ORIGINAL BOUNDARY-LAYER DIVERTER BLOCK. EXIT FULL OPEN

a = 0° a = 10.6° a = 20.9°
Orifice Hy - P P, - Py Hiy - Py Py - Po Hy - P, Py =k,
Number "75;"— q, 9 90 % Bl
106 0.290 0.2lh 0.163%
10 .099 .101 .0%6
10 126 1499 .169
9 0.950 0.971 0.359
0 .987 975 262
L1 .982 .982 .288
l)i2 .98 .980 471
LB .838 .731 «59L
ug. +986 Lo 4127
ﬁ 272 .312 -.18(1)
<991 . .
ug .969 .92& 683
L9 .620 .SZZ 667
50 «TY43 .562 .709
51 987 (23 . 706
52 .282 .gg gi%
631 : :
23 +S1L <571 .80
109 .12% .119 -.101
110 - --= -—--
111 <519 Lo 259

#6
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L=781191

Figure 1.- The model installed in the Langley 19-foot pressure tunnel.




57.792
Airfoil perpendicular to ¢/l 6LA010
Wing area 29.250 sq ft
Aspect ratio 3.45
Taper ratio 0.578
7
Root chord (true) L44.577 in. ©
Mean aerodynamic chord (true) 36.135 in.
Tip chord (true) 25.800 in.
sweep of leading-edge (true) 42.51°
sweep of c/ly line (true) Lo.00°
L6.170
10.500
-
35.175
Z 11.136
i{f N 1284739 - {
e
1.50°

! 120.67b

153.120

Figure 2.- Three-view drawing of the model. All dimensions are in inches.
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81.190

— 61.029
1.294 I e Ll .562 | Fuselage
f '—, Y center line

I 3.605 Sta 0 [ 2.162 N f
6ali36 Smorazg ——p | ks 7.119

‘ ¢

t—  2h.906 _ .| 4“"“01&12;3‘1?““10 A . Sta 60.337

1.5
f— 554399 -

Figure 3.- Wing rigging diagram of the model.

All dimensions are in inches.
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Inlet
designation

[ i;ar?:z

View A-A

View B-B

f -3

—D
Os

16 gage sheet steel

Figure 4.- Details of inlet plan forms and contours.

in inches.

NACA RM I5L4B17

Inlet
designation

o

i ,____%‘ Dy

View F-F

i

All dimensions are




Designation: T.Z—B-

Designation: T/2§

View ‘ A-A
e
47
|

i
2z _
/\_I L

View B-B

e |

(a) T.Eg and T.E/g'

Figure 5.- Details of the various horizontal tail arrangements. All
dimensions are in inches.
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Designation: T.é_s %\
A
| sz = 0.65 /
//\ { .
“ = ] = S
&' i = )
View C=-C
=
’_._/E Designation: T.Z?
~ +\\ //%o
j/ s |
/\/a\_;/g ’L e
View D-D
— /P E
B
(b) JL and T E
.65 65" \E
Figure 5.- Concluded. :fj
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Ty S Ty
i \
Fence configuration Leading-edge extension configuration
Designation: 1.e. [60 1F (0 - 0.7 )ﬂ Designation: i.e. [E (0.658 - 0.958)]
0.658] [0.30]

Fence height Symbol Spanwise Chordwise extent Symbol Span Spanwise location
(percent seg}éion % location {fraction, c) (fraction, b/2) (fraction, b/2)
maximum thickness) (fraction, b/2)

Section A-A %50§i°n B-)-B Symbol
(enlarged) Symbol enlarged
typicﬁ e typical
/"——\ e == E
s T — 5 ~ =
0.117¢
= 5_\ Inboard flight fence
2y/v = 0.482
£ = = Outboard flight fence
—— 2y/o = 0.652

Figure 6.- Details of high-1ift and stall-control devices.
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—— =

¢ : A

Leading-edge modification

Trailing-
Designation: 1.e. [I 0.652 - 0.958{] AR c1ey c:nrlgura
[0.306] Designation: 8, = 20 and/or

Symbol Span Spanwise location
(fraction, b/2) (fraction, b/2)

Section C-C %ec{ion 3;D
(enlarged) Symbol enlarge
/_\ ty’picgzl s typical ‘
e e =
A2 7
KW__;
N hoo
N

Figure T.- Details of leading-edge modification and trailing-edge flaps.

Flap hinge 1ine 0.779c —=\

tion

L0°

29

Deflection

range
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0.51b/2 0.50p/2
Inboard aileron

AL | 0.96b/2

Full-span aileron

0.45b/2
Outboard aileron

#

Aileron hinge line 0.779c

Spoiler hinge
line - 0.70c

Aileron configuration Spoiler configaration
Maximm
deflection
o 90° dll;ximum
-18 eflection
o.o7gZ_—‘“‘"“
+18° -
Section A-A
(enlarged)
typical
o Section C-C (enlarged)
i -12 typical
o S — S
+12°
Section B-B
(enlarged)
typical

Figure 8.- Details of the various lateral-control devices. All dimensions
are in dinchesh
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0.22b/2

External store configuration
Designation: i.e. B

Fuselage

station

70.320 3.00 Interchangeable
exhaust cone

=
KL

Section B-B Section A-A
(enlarged)

Figure 9.- Details of external store and exhaust cone installation. All
dimensions are in inches.
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X _% ‘/\/4 Fuselage

center line

0.60 : [ ! =

Station
6.17

Splitter plate
| noe 2

Splitter plate
no. 1

Fuselage
center line

3.00

Inlet
center line

Modified boundary-layer diversion
block used with splitter plates

Original boundary-layer
diversion block

Figure 10.- Details of inlet boundary-layer diverters. All dimensions
are in inches.




|
View A-A

—~— Steel wing spar

Wall static orifices
(0,055 diam.)

Shielded total-head tubes

(0055 diam.)

Wall static

orifices (0.055 diam.)

Static tubes
{0.055 diam.)

Figure 1l.- Details of pressure rake installations.
in inches.

Unshielded total-head tubes
(0,055 diam.)

View B-B

inches
Scale for views A and B

A1l dimensions are

25
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/0

04

.0 e

-04 ‘ Mln PSES
A

il

P>>

By
~08 - % i

~ e
B 2 0 48 /276 20 g 20 ias

@, deg

(a) Cp and C, against a.

Figure 12.- Effect of Reynolds number on the wing-—fuselage—vertical-
tail combination.
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6
5 2
4 %>
i

¢ G
i Pl
/ A g
' i
o L PPtoiel a4

R
A 22x10 ©
g 5.0
O 9.0
< 11.0
.04
i B3 TN% s
-04 \ﬁ»\\k
08
A
~f&

(b) Cp and C, against Cf,.

Figure 12.~ Concluded.
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/6 d Model configuration
2 \d EZIEBZ—ET%
1\ 2A+D2+T.§é
LN, e
08 T\ §A+D81+T2§‘8
LU S
\\<J \_l \\ DA+ DOS + T 353
o 0 AN \K :K (\ ]
NN (il
o0 -04. A A RS il 1
M N N N i
©0 -08 HIB NI A }Q\\Q
e ?\ : ' \
AO "/2 \b\{ q\. 2 7 ’ % \
m /:\\2 )\‘\t\ \% AT VA Y
BT L L
g SN N s B2 A W
s B [ N \\8
20 =24 — i '
Bl I A
* i TN
ARy T
-04
\é( W ©°
-08 5
N
82
%
- /6
N,
=20
-4 o 4 & 2 B0 48 132
@, deg

(a) Cp against «.

69

Figure 13.- The longitudinal characteristics of the model equipped with
various inlets.
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NACA RM L54B1T

/6 Model configuration
O A+ Tp
/2 \)\\ 0 A+D;32$T‘§é
<A> 2+D2 +T3g
+D; + T=z
08 \EN i \m v A+D;+T:;§
< ;\\J N A +Do, + T35
04 E\\ [\ | A +Dg, + Tzg
\<> z D A+Dpg+ T3
o) 0 A \3\\ N K\b\ Q
\5&\\5 y R\\ \Yl T
o 0 -04 <] A \\%\ - \\\:E
U TSRl Doy Al TS Tl
o 0 -08 A N Ny
WA LY
% T R N ] S
20 -/2 t\\\B\ BN ‘\Xw Y.
AN .
RN
v0 -/6 P : [\v vay
. 47
nOD =20 S S
20 -24 I < =
v O
i 7ﬂ1£70\tki#3 &
B V |
-08 -
' )
e
|
~16
=20
-4 2 0 2 4 6 88 IO /2

Cr

(B) e against Cy,.

m

Figure 13.- Continued.
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, : Peg
1.0 5 ot o7 L % 4L
8 Panifit a8 LA
/ ,C /V } f / )’TV Model configuration
6 i A R AR e
. /ﬁf 1;( ‘x{ f( Aﬁx/ N;{ : i O A+Dg+ T35
. ? ' & A+Dg + T
4 /J—S : A A+D1+T:-2-8
' ; A : \V A +Dg+ T3
e - j/ ff/ b4 VA / g/ / z i:iolizgf
B W £ i e Y A, A -
NERD AV AR AN ABRAD AP AP A
Y4 i 1A 4
-2 H | /1
A AT TA T 1
) 7 4 A v/ of p :
-4 o 4 8 2 [6 20 24 28 32
TG O g O BRI N e 8 e B Al
O <O A v N A U
a, deg

(¢) Cp against a.

Figure 13.- Continued.

Iz

LTg(ST W VOWN

1l



(e

R
= VRK *\"‘% 5
I
Eav!

INNE 2R SESRERE)

A7
oAt o]
b L i
5 E N ol :
/pr’/AiEPEF% fygsh A e
/ E( ﬁ /ﬂ/ /l{ Model configuration

A+T.78
A+D3+T-%
A+D1+T‘2-é
A+D0+T:'2—8
A+D01+TE
A+D02+T“'2_8
A+DOS+T.2_8

- & J—

0oQ ~

°Q Ny

>Q W

(a) C;, against Cp.

Figure 13.- Concluded.
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o

16

Model configuration

A+Dg+ Tog+ 60'1F.658
A +Dq + Tog + 60-1F ggg
A +Dg + T% + 60-1F.708

20
AN b

A+ Dol + T5g + 60-1F 709

A D02 + T—5 + 60-1F pog

NP Q> SO0

A +Dg + Toz + 60'1F.708 + 60-1F 85

04 CN A + Do, + '.T?%} + 80-1F gog + 60-1F gy
o R I S N
A\\[ _ ' ZD\C
o O -04 > o b
N \k‘K DR Tl TR
© 0 -08 N ¢ D - £ i
2o 2 L] MNe | ropeta) { %
> N L A R
vO -/6 =7 AN RN N
0 =20 B, H\ \Z\Y‘{zh
40 24 e WENVEY
- A
\ N/
-08 \
i 4 L\\
=6 ‘
. 0.4 '8 (246 2@ 24 %4 i
@, deg
(a) €, sgainst a.

Figure 14.- The longitudinal characteristics of the model equipped with
various inlets and wing fences.
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/ 6 Model configuration
O A +Dg+ Tgg+ 60-1F ggo
/2 O\\Q O A+Djp+ Tgg+60-1F g0
L O A+Dg+ T.2-8 - 60_1F.708
08 a AN A+Do1 + T5g + 60-1F nog
’ 1 Mo VA +Dg, + Tz + 60-1F 70g
o ; D A+Dy+ T + 60-1F qg + 60-1F oo
04 o D\\D\ \%\A + Doy, + Togg + 60-1F 0 + 60-1F g
=
o0 RS N
A s .
e
o0 -04 _\\A\ S
e
0 -08 Fef—ed T
- W\\.
A 0 -./2 K‘\K \
0/;7 A
Vi 0 =% /6 T~ \\.41\ ~
A\V
NQ =20
40 =24
-04 .1
-08
-z “5
\
A
-/6
= 2 0 2 4 6 &8 [0 le

Cr

(b) C, against Cr.

Figure 14.- Continued.
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\&\
T ."2‘5\3_
>

@

Model configuration

A +Dg + T.jg + 60‘1F.658

A+ Dl + T% = 60-1F.658

A +Dg + T + 60-1F r0g

A+ Dol T T% T 60-1F.708
A+Dgg + Tgg + 60-1F ong

A+Dg+T3g+ 60-1F 708 + 60—1F.85

N7 TN PEOAEIR©

A+D, + Tgg + 60-1F poq + 60-1F o

s

/

o
‘f>

Q Ei é

0Q A
oQ Q@

I8 16 20 &4 285 3£
o @ Q. 0L & 8 |2 |6&:E0 24 £8 58
VAN AV N 4

a, deg

(e) Cp against a.

Figure 14.- Continued.
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Model configuration

A+ D2 +Tog + 60_1F.658
A+ 1Dy T—Zg S5 60-1F.658

o
j 1 Zc ﬂ /{ <D> A+Dg + Togg + 60-1F g
[ T { r T V A+ DO; + Tog + 60_1F.708
? [F ? f T F T Z Aot Tfi & 62(;12"708 ++6Z;2‘85
4; E:] <¥ 4 47 [F 41 A + D, + Tgg + 60-1F pog .85
D B S R R e
SRR (B
R R E 11
Fol R R T
O- ] | i g 6
L@ 00 0 0k 2 a5 B
O & PN v N A CD

(a) C;, against Cp.

Figure 14.- Concluded.
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e
————— 21;2_?'1“— / \
08| ———#+ni+Ts [N
——~ema | [ AZPTT AN,
/RN
04 \I’ "\
ACm > '
0 WL, R
N
~04
£ T o =
S BB o8 / 3
A2 | ——-- A+Dg+Tzp <
//' \\\\\
// ]
08 / 5 \
/J .
04 : \
// /] N
Acm ‘// A // \\“
0 ; =
..04 \‘
! \
-08 “
= /2
A2
A+T g =
__—~_'—A+D01+T.2—8 //—\_;\
08 ——__A+D02+T.2_8 ,’/' N
04 /’é'// \“‘\
| 7
ACm e \
X p N
-04

04 8 |2 6 20 24w 28 9k
@, deg

Figure 15.- The deviation with angle of attack of the pitching-moment
coefficient from (de/da>a=0 for the model equipped with the pro-

duction tail and various inlets.
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78
08 r
| X
04 ;
r’/"’\\\“ / \
ACn o AN b
NER )
\\ \ \\
-04 A+Dg+ T g5+ 60-1F ggg N [l
_______ A+Dy + T g5+ 60-1F o0 \\jN /\
~——————A+Dy+ T g5+ 60-1F g0 o
=05
08
N
)
04 2
/’17‘:\’:\\ 'IA §
ACm o B A SAB N N PR AR
N \
-04 A+Dg+ T g5+ 60-1F gg \\ 4 \“
2 = A4y + TETH0~ITF o0y \\\\/7 \
s —— A B T 55+ 60-TF a0
-08
04 R
d// \\EM.?“‘-?\
—~
0 = // N\ \‘\\\
Gk N\ M\
NS
-04 — A+ Dg+T3g+60-1F gsg //\}\
. —— — A+Dg+ T g+ 80-1F gog + 60-1F g5 \_/ \E

— ————A+ Dog + T 38 + 60-1F o + 60-1F 85

o8
-4 0o 4 8 2 16 20 24 28. 32
a, deg

Figure 16.- The deviation with angle of attack of the pitching-moment

coefficient from (dCp/da for the model equipped with the pro-
a=0

duction tail and with various inlets and wing fences.
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g Horizontal tail
\( configuration

p /2 : o TH
! )\\ O T3
08 C‘k N i 3\ Lo T.E)
i o J\ . Alit g

-08, L

S g W - S ' ‘
e Bl 1 Ak 3
Cm -/6 ¢ =

©0-20
A

'24 e S\\ _\\ 7 {\ \\
_28 N - \ Y : = -5.20

/V/
yes
Y
b1 Lot |01

e

P
A

(-it=-1.7° \.K
o MA-
20 o E
N
-4 0o 4 & 2. 6 .20 28,58 3
@, deg

.

(a) Inlets off, Cp against a.
) m

i Figure 17.- Effect of horizontal-tail configuration on the longitudinal
characteristics of the model equipped with various inlets.
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/6 Horizontal tail
configuration
/2 \O\\ L T.Z/é
[ <D> T_33
04 N
e
o0
-04 N i
N \“R Wﬂ
-08 i
a9 %\ tk\ J
N \EK ¥
-/2 BN S
\ A
% Wi
= N
65 2 R N
20 =20 ™
T b
e N N \
' ¥ BN FR
-28 \\\ \\
A0 s oS
<
=04 N :
-08 N
=2
I
-/6 f{ ;}
-20 T
-4 -2 e 2 4 6 8 A

%

(a) Continued. Inlets off, Cp against Cr.

Figure 17.- Continued.
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(a) Continued. Inlets off, C;, against a.

Figure 17.-~ Continued.
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