


NACA RM No, L6JO9

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

RESEARCH MENMORANDUM

HIGH-SPEED WIND-TUNNEL TESTS OF A EET_SCALE ¥ODEL

OF THEE D-558 RESEARCH AIRPLANE
LIFT AVD DRAG CHARACTEZRISTICS OF THE D-558-1
AND VARIOUS WING AND TAIL CONFIGURATIONS

By John B. Wright and Donald L. Loving
SUMIMARY

Tests were made in the langley 8=foot high-speed tummel to
investigate the serodynamic characteristics of the D-558~1 airplane
end various wing and tail configurations on the D-558~1 fuselage.

The various wing and tail configurations were tested to determine the
aerodynamic effects of aspect ratio and sweep for sultable use on

the sccond phase of the D-558 project (D-558-2). The tests were
conduoted through a speed range from a Mach number of 0.40 to
approximately 0.94. This part of the investigation includes the

1ift and drag results available for the configurations tested to

this date.

The D=558=1 results indicated that the 1lift force break would
occur at a Mach number of 0,85 with some reduction in 1lift at speeds
ebove this Mach number. Tests indicated that the airplane will have
satisfactory 1lift and drag characteristies up to and including its
design Mach number of 0,85.

The %5° swept-back, 35°swept~forward, and low-aspect-ratio {2.0)
wing configurations all showed prounounced improvements in maintaining
1ift throughout the Mach number range tested and in increasing the
critical gspeeds above the D=558-1 value to critical Mach numbers
on the order of 0.9. Insofar as lift and drag characteristics are
coneerned level flight at speeds approaching the velocity of sound
appears practical if swept or low-aspect-ratio configurations similer
to those tested are used.

INTRODUCTION

in order to obtaln level-flight ddta through the transonlc speed
Al ¢ swpocured for
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the NACA through the cooperation of the Bureau of Aeronautics, Navy
Department. The Douglas Aircrafi Corporation has undertaken the
construction of these airplanes and they are designated collectively
by Douglas Aircraft Corporation as the D-558 project. Because of the
unavailability of satisfactory airplane power plants at the start of
the project, the project was divided into two phasass Phase I is an
airplane (D-558-1) powered solely by a turbo-jet unit and designed to
fly at o maximum level flight Mach number of 0.85, while Phase II
(D=558«2) is to be a rocket plus turbo-jet powered airplane %o
extend the maximum speed in level fiight to a Mach number grcater
than 1.0,

The final design of the D-558=1 was frozen in July 1945 and it
was thought that wind-tunnel tests at high Mach numbers of a model
of D-558-1 would be desirable as a guide for the pilot during test
flights and to insure against any catastrophic events. As more
and more confirmatory test datsa (both American and Germen) became
available on the effects of variation in wing plan form, it was
decided to test various wing and tail configurations for possible
use on the Phase IT alrnlane since the design was in the p@bulous
states

Agcordin ﬁly, tests were made in the lLangley 8~foot high~speed
tunnel on a »scale model of the D-558-~1 with no nose-inlet flow.

Tests were also maede on various wing and tail configurations for
possible use on the D-558-2 airrvlanc. This report, precsents

those 1ift and drag results for which complete tare correcbed data |
are available,

SYMBOLS
v free~stream velocity, feet per second
o] free-stream density, slugs per cubic foot
q freg-stream dynamlc pressure, pounds per sguare
" A2
foot, \3 pV)
a free-stream velocity of sound, feet per second
A a
M freg~stream Mach number, K“~)
8./
L 1ift, pounds

D drag, pounds
: CONFIDENTIAL
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Sw wing erea, squere feet (See table IT.)
L
CL . 1ift coefficient, éiggj
. D\
) - drag coefficient ,wwn}
a ; angle of attack (fuselage center line), degrees
ig angle of incidence of- horlzontal tail relative to fuselage

center 11nb, degrecs

o

elevator angle relative to horizontal tail, degrees

RN

lift=drag ratio
dCL/da lift-curve slape
A . aspect ratio

A sweepback angle of the wing
APFARATUS

The D=558 investigation was covduo%ed in the langley 8~foot high-
speed tunnel which is a single-return.closed-throat typs. The maxi-
mum Mach number was 0.9} for nls ‘nve5u10at10n,

"~ Mcdel support systeme.- A sting-strut support sysuvem designed for
these tests is shown in figure 1. The sting is a continuation of the
rear of the model fusslage with provision for angle-of-attack change
near the tail, The sting is connected to a verticsl strut which is
mounted on the tunnel-balance ring. The strut snd part of the sting
are shielded from the air stream by means of the fairings shown. A
liner to constrict the flow was instelled in the throet of the tumel,
figure 1, in order to obtain the highest possible test Mach numbers
at the model location for this sting-strut system.

) 1
Modele~ A zzhscale modsel of the D-558-1 airplene, figure 2, was

constructed accordlng to Douvlas draw1nw number. 5,254,672, with the
exception of the fin, w1ng=f111et, end-nose ‘inlet. The fin was built
from specifications furnished by the Douglas Aircraft Cor poratlon.

On this fin, the horizontal tall is held ll--nchﬁs (ful] scale)
hlgher than the upper tail posltlop on the reference drawing The
nose inlet was faired out to form a SOllu nose shape thus ellmlnatlng
inlet and internal flow. The various parts of the D~555<1 will be

AN TTRIMT AT
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referred to as "original“ whenever used in conjunction with other
proposed partss

A wing=fuselage fillet was designed by the NACA because information
on the fillet developed by Douglas Aircraft Corporation and GALCIT
was not available at the start of these tests. The NACA fillet is
characterized in general by having a flat surface along the root chord
end is compared with the Deuglas fillet in figure %. During the
course of the D-558-1 model investigation, the Douglas fillet was
testede The 1lift and drag results proved to be so nsarly the same
as to be considered identical to NACA fillet results. Therefore,
even though the data presented for the D-558-1 model are with the
NACA fillet, they are also representative of the Douglas fillet.

Additional wings, tails, and a fin, designed for possible
use on the second airplane of the D=558 series, wWere made to be
tested on the fuselage of the D-558-1 model. These plan forms were
selected to obtain high force-break Mach numbers on the basis of
information in such references as 1 to 6. The parts included a 350
swept-back wing, tail, and fin; a 35° swept-forward wing; and an unswept
wing and tail with an aspect ratio of 2,0. The somponent parts having
an aspect rakio of 2.0 will be ealled "low aspect ratio.”

Table I is presented as an aid in determining the various
~configurationss The geometry and dimensions of the wings and tails
tested are given in table II. As will be noted, the wing section,
area, taper ratio, dihedral, and location of the 25-percent mean
eerodynamic chord along the fuselage are the same for the four wings
testeds The swept-~back, swepb-forward, and original wings also had the
same aspect ratio, span,and mean aerodynemic chord. The swept wings
were designed by rotating the 50-percent-chord line 359, and shaping
the tips psrallel to the fuselage center line. The section profileg
were perpendicular to the 50~perceunt-chord line, hence the percent
thickness of the swept wings in the stream direction is smaller than
the percent thickness perpendicular to the 50~percent-chord line or thet
of the unswept wings in the stream direction. Drawings of the various®
configurations are shown in figures lj, 5, and 6.

METEODS

Determination of tare forces.- Auxiliary arms in the vertical
plane of the fuselage were used to support the model for the determi-
nation of the tare forces. These tare arms are shown as dashed lines
in figure 1. The forward part of each arm was a b-percent airfoil swept
back 30° to minimize interference effects and prevent attainment of
shoek-wave disturbances. The remaining parts of the tare arms were

At AT e . £
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thin plates extended back to the strut. Guy wires from the wing
tips were used on all tare runs so that the system would be rigid
when no sting was used. Two tare setups were required to swvaluate
the tare forces and these are shown, with the method used to obtain
corrected model data, in figure 7. In tare-run B, a short afterbody
wasused at the tall of the fuselage because the stingwes not used on
this setup. As a result, the corrected data are for the model with
the afterbodys. Since the model tests did not simulate nose-inlet flow
or the exhausting jet at the rear of the fusclage, these data give
results without these effects. All drag data in this report are
taré-corrected model data. The lift tare was fnund to be negligible
50 no corrections were applied.

Accuracye~ The 1ift data are presented out to & Mach number of
about 0.9, where choking occurs at the strut. The data are unaffected
by choke phenomene ag the strutwaswell aft of the model and pressure
measurements indicated no irregularities in the veloeity field in
the model region. No corrections for tunnel-wall interference have
- been applied to these data. At a Mach number of 0.9l, the calculated
wall correction, to the Mach number and dynamic pressure according
- to references 7 to 10, would be about 2.9 percent at large angles of
attack and about 1.9 percent at small angles. At & Mach number
of 0,9 the tunnel-wall correctionm would be about 1.5 percent for
large angles of attack and 1.0 percent for small angles.

Corrections to the angle of atteck arise from two sources and
are algebraically additive: (1) from tunnel wall and, {2) from
deflection of the model under loade The angleuoféattack tunnel-
wall correction in degrees at a Mach number of O. 94Q would be G per«
cent of the 1lift coefficient.

Incomplete measurements have indicated that aerodynamic loads
ceused a bending of the sting approximately in proportion to the 1ift
load involvede The maximum average angle of attack increase was
approximately 0.7° at 1ift coefficients on the order of 0,70 at
8 Mach number of 0.9l,. However, at small angles of attack throughout
the speed range tested the error becomes insignificant, and it is in
this region of small lift coefficients that most of the information
is desired,

RESULTS

Table I is & list of all the configurations tested with the
figure number and data presented for each configuration. The
average Reynolds numbers based on the mean aserodynamic chord of the
wings for this test are given in figure 8 as a function of Mach number.

COVFIDENTIAL
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Figures 9 through 12 show the variation of 1lift coefficient
with Mach number for various angles of attack for all the configu-
rations tested. A comparison of the variation of 1lift coefficient
with Mach number for several complete configurations and the wing
of reference 1 (aspect ratio = 9) is presented in figure 13. The
results of figure 13 are for angles of attack corresponding to two
values of low-speed 1lift coefficient which were selected to represent
a high-speed and a gradual pull-out condition. The slopes of the
1if't curves dCI/ﬁd for several complete configurations are shown
in figure U, The slopes for each Mach number were found at the two
values of 1lift coefficient required for level flight at sea level
and 35,000 feet altitude as shown in figure 15. The wing loading
was assured to be £53.Q pounds per sqguare foot, the design loading
of the D-558-1 at the stert of a high-speed flight run. The angle
of attack for a lift coefficient of zero is presented in figure 16
for wvarious coanfiguratioas.

The variation of drag coefficlent with Mach number is presented
in figure 17 for several wing and tail configurations. These
configurations include the D-558-1 with and without the horizontal
tail; the model with the original wing, low-aspect-ratio tail, and
original fin; and the complete swept-back model. Figure 18
presents the drag results in polar form  Cf versus Cp for the
complete original (D-558-1) and the complete swept-back sonfigurationse
From the polar plots, the drag coefficients at 1ift coefficiecuts of 0.1
end 0.l wers obtained and are shown in figure 19 as a function of
Mach number, Data from reference lare algo included for comparison.

The variation of lift-drag ratio with lift coefficient is
shown in figure 20 at two Mach numbers for the D-558-1 and the complete
sweptsback configuration. Figure 21 presents the maximum lift-drag
ratio.as a function of Msch number.

DISCUSSION

Lift

D~558-1,~ The results of 1ift measurements on the D-558-1 model
(fig. 9) indicate a large improvement in the high-gpeed 1ift character=~
istics in comparison with more conventional aircraft. At a level-
flight 1ift coefficient of 0.1, for example, the 1ift coefficient
begins to drop at a Mach number of 0.85. As this is the design
Mech rumber, the important requirement of heving no force break ocour
up to the design speed is satisfied. Following the force break, the
1ift decreases to a Mach number of Q. 91 and then increases almost to
its pre-force break value at the highest test Mach vumb@x, 0.9},

CONFIDENTIAL
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The magnitude of this lift loss is about 50 percent smeller than the
loss with the wing of reference 1. The wing of reference 1 had the-
same thickness and a 0.1 greater design 1lift coefficient than the
D-558-~1 wing, but the aspect ratio was 9.0 as compared to 4.2 for
the D-558~1. Therefore, the increase in force-break Mach number

as well as the lessening in the severity of the 1ift loss after
force break is principally the result of lower wing aspect ratio.
Reference 2 results indicate similar improvements for the same
amount of reduction in aspect ratio.

The slope of the 1lift curve dcl/aa of the D-558-1 at low
speeds shows good agreement with aspect-ratio theory of reference 7.
However, with increase in Mach number the aspect-ratio theory gives
slightly lower values of dCr/da. (See Fig. 1li.) The test results
indicate the increase in the slope with Mach number is slower and the
reduction following the force break is smeller than for the wing
of reference l. These variations with Mach number as well as the
deley in the increase of the angle of zero 11ft are due principally
to the reduced aspect ratio.

Those longitudinal-stability difficulties which arise from losses
in wing 1ift at supercritical speeds will be delayed and reduced
with the D=558~1 because of the lessening of the 1lift loss following
force break. Scme adverse effects, however, will probably take
place beyond a Mach number of 0.85 due to the amount of 1ift loss
which does occur. The effects of the various talls tested on the
high-speed 1ift characteristics are in general negllﬂwble.

(See fige 9e)

Wing and tail plan-form mcdifications.~ The 35° swept~back,
350 swept=forward,and low-aspect=ratio  (2.0) configurations all
have 1lift breaks at Mach numbers on the order of 0.91 at 1lift
coefficients of 0.1. (See figs. 10 to 12.) The changes in 1ift
following the breaks are less severe and the losses, particularly
at high angles, are much smaller then for the D-558-1. As indicated
by these data, the D-558-2 should not experience 1ift difficulties
in level flight to a Mach number of 0.91 if eny of the wing and tail
configurations shown in figures L, 5, and 6 are used.

The slopes of the 1lift curves shown in Plgu~e 1} do not have
severe force breaks through a Mach number of 0.9. The swept-back
and swepteforvard configurations have values of dCy /Mda  similar to
that of the D-558-1 at low speeds. The low-sspect- “ratio wing
configuration has a value of the slope of the lift curve of 0.052
at low speeds or 68 percent of that of the D-558-1. This low-speed
- slope is in close agreement with low-aspect-ratio theory at low
Mach numbers. The rise in 4aCr/da with Mach number is very graduval
for the low-aspect-ratio model. The angle of attack for a 1lift

CONFIDENTIAL
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coefficient of zero for all the modifications is about -1.7° with &
small rise in the angle starting at a Mach number of 0.90. (See
fig. 160)

Thus, it has been shown thet by changes in wing plan form from
that used on the D-558-1 the high-speed 1lift characteristics have been
greatly improved. Therefore, it is reasonable to expect that the
pitching-moment, which is dependent cn the wing retaining its 1lift,
probably will show also some improvement through a Mach numbar of 0.9
when low-aspect-ratio or swept wings are used.

Drag

. D=558~1.= The drag coefficient begins to rise at a Mach number
of 0.82 at a 1lift coefficient of Ocle (Sece fig. 19.) This force=-
- break Mach number is higher then that of any airplane model with an
unswept wing which previously has been tested. In the study of the
effects of aspect ratio on the increase of the Mach number at which
the drag rises, reference 2, it is indicated that a reduction in
aspect ratio for a wing alone not only increases the value of Mach
number at the force break but also reduces the rate of drag rise
following the force break. In the tests of the D-558-1 the rate of
drag increase is about the same as with conventional aircraft. The
effects of tail plan forms tested on the high~speed drag character-
istics of the D-558-1 are negligible as sesn from figure 17,

Wing and il plan-form modification.- The 35° swept-back wing
and tail configuration has a greatly delayed drag force break in
comparison with the D-558~1. (S8ee fig. 19.) At a 1ift coefficient
of 0.1, the force-break Mach number 'is just discernible at the highest
Mach number tested, 0.91. At higher 1ift cosfficients, 0.l for
exemple, the drag force break occurs within the btest speed range, and
the rate of the drag rise after force breask appears to be smaller
than for the D-558-1., The increase in forece break, at a 1ift coef-
cient of 0.1, is about 55 percent of the increase predicted by the

use of the o=o—p theoretical correction (A is the sweepback angle

of the wing). The fuselage and fuselage interference effscts are

the probable cause for the increase not checking the theory. However,
the delay obtained is in agreemsnt with other test results. Reference 5
shows an increase in force-break Mach number gained by %5° of sweep
(25-percent chord) of the same magnitude as attained in these tests,

In both cases, the aspect ratio was heid constant for the unswept

and swept wings.

The swept-back configuration, therefore, has vastly improved
drag characteristics in the highest test Mach number range. At

CONFIDENTIAL
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Mach numbers between 0.91 and 1.0 {(the design speed for the D-558-2),
some rise in drag coefficient will probebly ocour, but it is not
known from these tests how severe this rise will be.

Lift-Drag Ratio

. - A sizeable reduction in lift-drag ratio for the D-656-1 is
indicated at the design 1ift coefficient (onm the order of 0.1) from
low speeds up to the design Mach number of 0.85. (See fig. 20.)
The L/D value is approximately LO percent less at a Mach number
of 0485 than the value of l.% at & Meéh number of 0.40. At a

Mech number of 0,90 the L/D value is about 70 percent less than at
a Mach number of 0.40. Thus a large thrust power is indicated for
flight at Mach numbers of 0,85 and above. The lift-drag ratio for
the swepbback configuration at any 1ift coefficiéent remains about
the same for all Mach numbers through the highest speed tested. A
much higher Mach number will thus be possible with these eonfigurations
than for the D-558-1 from the standpoint of power required.

The maximum lift-drag raetio for the D-558-1, figure 21, is
about 12 up to a Mach number of 0.75+ At this point the value
begins decreasing to 6.5 at a Mach number of 0,85, The maximum
1lift-drag ratio for the swepbtback configuration is the same value
as the D~558-1 at low speeds. However, in this case the value is
maeintained out to a Mach number of 0.82.-before a small reduction
oceurs to a value of 10 at a Mach number of 0.9,

Concluding Remarks

On the basis of Langley 8-foot high-speed tunnel tests of
the D-558~1 model through a Mach number of 0,9l for lift and 0.91
for drag, the following conclusions have ‘been made:

- 1. The airplane will have satisfactory 1lift and drag character-
istics through its design Mach number of 0.85,

2+ The 1ift force break occurs at a Mach number of 0.85 at
a 1lift coefficient of 0.1, with relatively small loss following
the force break. At a Mach number of 0.9, the lifitt coefficient is
almost at its pre=force break value,

: 3. The drag force break at a 1ift cosfficient of 0,1 occurs
at a Mach number of 0,82, :

Lo The lift-drag ratio L/D at & 1ift coefficient of 0.1
is L0 percent less at the design Mach number of 0.85 than at a
Mach number of 0.L0.

CONFIDENTIAL
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- 5¢ The comparatively high force-break Mach numbers result
prlnclpally from the uge of a wing whose aspect ratio (Le2) is
lower than those in current use.

Tests of various wing and tail plan forms intended for possible
use on the D=558-2 amirplene have yielded the following:

1. The 35° sweptback configuration aﬁpeais to have no pronounced
1ift or . drag force break up to a Nach number of 0,91 at a 1ift
coefficient of 0.1,

2. The 350 gwept-back configuration indiéates no, sizeable change
in L/D for any lift coefficients throughout the Mach number range
tested. ' '

%+ The 55°swept ~forward wing has an effect, similar to the
swepitback wing, of increasing the 1ift force-break Mach number
to about 0,91 and reducing the amount of 1if't loss following. No
drag results are available for this configuration at this time.

lis The effect of using & low-aspect-ratio (2.0), no-sweep
configuration was to increase the 1lift force -break Mach number to
about 0.9) with a small loss thereafter. Nc drag results are
available for this configuration at this time.

5« Insofar as 1lift and drag characteristics are concerned
level flight at speeds approaching the velocity of sound appears
practieal if swept or low-aspect-ratio configurations similar to
those tested are used.
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National Advisory Committee for Aeronautlcs
langley Field, Va, ’ -
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TABIE I

LIST OF FIGURES AND CONFIGURATIONS

(.
Maoh number

aspect=-ratio tail,
ond original fin

Figure ;
ng?r Contents Configuration renge
1 Drawing D=558 model on sting sup-
port in the Langley 8-
foot high-speed tummel
2 Drawing D-558~1 model
3 Drawing Comparison of the Douglas
and NACA wing fillet
L Drawing Swept~back model
5 Drawing Model with swept~Lorward
wing, original tail,
and original fin
6 Drawing Model with low-aspect-
ratio wing, low-
. aspect~ratio tail,
and original fin
7 Drawing Tare setups and evaluation
technique
Reynolds number
8 versus M Osk to 0.9l
g(a) Gy, versus M Original wing 0. to 0.94
() | mbme- A0~ = Original wing, original {044 to 0.9
tail, and original
fin (D-558~1)
9(e) |  emema dommmmen Original wing, low- Osdy t0 Q.94
aspect-ratio tail,
and originel fin
9(d) | emme- Qo= mmmm Original wing, swept= Deli to 0.94
back tail, and
swept-back fin ;
 10(a) S Swepb=brok wing, low~ Ouly to 049
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TABLE I.» Continued

LIST OF FIGURES AND COWFIGURATIONS - Continued

Figure
Nnos

Contents

Configuration

Mech nuwber
range

10(b)

11(a)
11(b)

11(e)

12(a)

12(b)

12(c)

12(4)

13

Cy, versus M

Sweptback wing, swept-
back tail, and swept-
back fin

Swept -forward wing

Swept-forward wing, original

tail, and original fin

Sveptforward wing, low-
aspect-ratio tail,
and original fin

Low~aspect-ratio wing
Low=aspect-ratio wing,

original tail, and
original fin

- Low=aspect-ratio wing,

low-aspect-ratio tail,
and original fin

Low=aspect-ratio wing,
swept-back tail, and
swept-back fin

Complete original
(. D"558"‘ 1) s
Complete swept-back
Low-aspect-ratio wing,
low=aspect ratio tail,
and original fin
Siweptforward wing, originl
tall and original fin
Wing FACA 65-2103 A 29
{(reference 1)

dGL/da versus M iComplete original

0.y to 0,941

0.l to 0.94
0.y to 0.94

0.y o 0.94

Ou’_t. to 0992.{_

0.y to 0.9L
0.4 to 0.9

Dely to 0.9

0.l to 0.94

0.1 to 0,925
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TABLE I.- Continued

LIST OF FIGURES AND CONFIGURATIONS -~ Continued

Fipgure
NOe

Contents

Sonfiguration

SMach number

range

(b)

U(e)
1(a)

15

16

17(a)

17(b)

17(c)

17(a)

ch/da versus M

Ci, versus M

@ci; = 0 versus M

Cp versus M

Low-aspect~ratio wing,
low-aspect-ratio tail,
and original Pin

Complete swept back

Sweptforward wing, originall
tail, and original fin

Level flight 1ift coef-
ficients required at
sea level and 35,000t
altitude for a wing
loading of 5%.9 pounds
per square foot

Complete criginal (D-558-1)
Complete swept back
Low~-aspect-retio wing,
low~aspect-ratio tail,
and original fin -
Sweptforward wing, originsl
teil and original fin
Wing NACA 65-2105; A = 9
(reference 1)

Original wing and original
fin

Original wing, original
tail, and original
fin (D-558=~1)

Original wing, low-
agpect-ratio tail,
and original fin

Swept-back wing, sweptsback

Oely to 0.925

0.y to 0.925

0.4 to 0.925

0‘3 to 1.0

0.4 to 0.94

0.4 to 0.9

O.L;'to 0.9
0.y to 0.9

0.4 to 0.91

tail, and swept-back fin
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TABLE I. = Concluded

LIST OF FIGURES AND CONFIGURATIONS -~ Concluded

iMaoh narnber

Fig
;gfre Contents Configuration . range
18(a) Cq, versus Cp Complete original 0.y
(D=558-1) and complete
swept back
18(b) | emewme- dOommmmm | e e dommummmmm-———— 0.6
18(c) - e Qommmmmmm e | e e e 0.7
18(d) | e AOmmmom e | e JOm o m e 0.8
18(e) | emeemee do=wrccmnan | macmmmn e QO o o em 0.85
T18(P) | emmmeee dOmm e mme | o e Ao v v 0.9
19(a) |Cp versus M, Cy, = 0.4 ;Complete original (D-558-1)| 0.4 to 0.91
complete swept back, and
wing NACA 65-210, A = ©
(reference 1)
19(b) {Cp versus M, Cp, = 041 |mmm—cn-ana- Qom Ouly to 0.91
20 I/b versus Cr, Complete originel (D-~558-1) {0.4 to 0.9
and complete swept back
21 1/Dpax versus M Complete original (D=558-1) 0.l to 0.9
and complete swept back
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TAPLE II

WING AND TAIIL DIMLNSIONS OF %g*SCALE MODEL

L

Original| Swevt Low aspect| Swept
D-558-1 back ratio forward

Wing section 651-110 [651~110 &51-110 651-110
Wing aspect ratio Lex7 | “h.17 2,00 L.17
Wing taper ratio 1.85 1.85 1.85 1.85
Wing span, ine 18,76 18.76 13,00 18.76
Wing area, sq £t 0,587 0.587 0.587 0.587
Wing mean aerodynamic chord, "

in, L6566 | L.é56 6,687 L. 656
Wing incidence angle 2,0° 2.0° 2,5° 2.009
Wing dihedral L1o00 L.o° L.00 L.o°
Wing sweep angle

(50-percent chord) 0 z50 0o ~35°
Wing root chord 5,08 5.9k gLl 5.9L
Wing tip chord 3,17 4,20 L.55 2,20
Longitudinal location of 25- '

percent mesan aserodynemic

ghord polnt from nose - . .

iniet statien, in. 11.96 11.96 11.96 11.96
Tail section 651-008 1651-008 £51-008
Tail aspect ratio Le17 L1y 2.0
Teil taper ratio 1.6P1 1.80 1.30
Tail span, ine 9,19 9,18 6.50
Teil area, sq £t 0,140 0. 140 0.142
Teil dihedral 0° 0° 0°
Tall sweep angle

(50-percent chord) 0o %50 0°
Blevator area, percent of

tail area 25 25 25

NATIONAL ADVISCRY
COMMITTEE FCOR AERONAUTICS
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Figure 1 .- D-858 model/ on sting $0,0,50rf in the Langley 8-foot high-speed tunnel.
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/C}'yur'e 2 - Drawing of YWe scale D-558-~/ rmode/
as rested im the Larg/ey 8~Ffoot high-speed
Fumnel All dirmersions 1 inches.
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Leadirg ec/ge

Trailng edge

Bottorm view

Basic cylindrical Fuselagée

_Z
[ronl view

— — — —  Doug/as 79//e]  NATIONAL ADVISORY
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Frgure 3 .=Approximate compotison of rhe
Douglas and NACA wirg £i/er:
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Figure < — Drawing of Ve scale Sweptback rmode/
as Tested in the Langley S-foof high~speecs
Furnel/ All dimensions 1n inches.
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Figure 5 .— Orawing of Jje scale D-558 rnode/
wWith sweptforward wirng, origina/ 1arl, amrd
original £in as rested irn 1he Larngley &-Foor
bhigh—speed Furne/. All dimernsions /n inches.
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Figure & .~ Drawing of Ve scale D-358 rnodle/
with low-agpect-ratio Wirg, /ow-aspect-ralio fa/l,
and ormgrnal Finn as resred /q 1he Laorngley
S—foot bigh-Speed Furrel All dirmensions /n
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P
Normal Run .

B

Tare Run A

Tare Run B

Balance Ring Measures

Model force
Sting force
Interference of sting on model
Interference of model on sting

Model forcei
Sting force
Tare-arm force.-
Guy-wire force-~

Mutual interference of molel and arms:

Interference of sting on model
Interference of model on sting

Model force v
Tare-arm forece »
Guy-~wire force -~

Mutual interference of model and arms .-

Tere Run A=-Tere Run B o=

Sting force
Interference of sting on model
Interferente of model on sting

Normal Run—{A - B) -—

Model force

NATIONAL ADVISORY
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Figure 7.- Tare setups and evaluation technique.
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