r -

e

HANGE -

rron

o

U
A

. CIAS31rYC

iz
e

e EE§ ' EIGH—SPEED mn-rm TESTS OF 4 7% 16 - SCALE. ¥ODEL
_ L _l_ : te oo I
AL g ?‘—% ?_ _ - OF TEE D-’556 REQ‘EEECH IIIEFEHE R
- . T T . T .' L
o g 5 "IIFT um DRAG GEARAGTE{IS'*ICC'”DF m Tn-s'sbq
[ - - - e H E o

+ m: mzruas ams m TAIL cowmmwozé

J’ohn P Tright and Dona.ld L. 'f.oﬂng

I.angley lsemorval neronautical Lnbori.tpi-y
Imgley Fie].d 'v'a. :

: ntred grate
© o mm— -dEiedekTed dle af
Fharees.




I T

NACA R¥ No. L6JOG ~31176014362702

NATTIONAL ADVISQRY GOMMITTER.FQR AEROWAUTICS

RESEALRCEF VENORANDUK

ATGH-SPEED WIND-TUFNEL TESTS OF & 75 _SCALE NODEL
OF THE D-558 RESEARCE ATRPLANE
LIFT AND DRAG CHAR.CTZRISTISS OF THE D-55€-1
AND VARIOUS ®ING AND TAIL CONFIGURATIONS

By John B. Aright and Donald L. Loving
SUMHRTY

fLests were made in the Langley 8-foot high~speed turmel %o
investigate the aerodynamic characteristics of the D-558-1 airplane
and various wing end tail configurations on the D-558-1 fuselage.

The various wing and tail configurations were tested to determine the
aerodynemic effects of aspoct ratio and sweep for suitable use on

the second phase of the D-558 project {D-55E-2). The tests were
conduoted through a speed range from & Mech number of 0. Lo to

approximately O. 9li. -This pert of the investigation includes the .';_;J;h

1if%-and-drag- results-available for.the-configurations tcsted.dys
B scdate

The D-558-~1 results indisated that the 1lift foroe break would
occcur at a Mach number of Q.85 with some reduction in 1lift at speeds
sbove this Mach number. Tests indicated that the airplane will have
satisfactory 1ift and drag characterlstios up to and including its
design Mach number of 0.85.

The 35° swept-back, 35%swept-forward, and low-aspect-ratio (2.0)
wing configurations all showed prorourcsd improvements in maintaining
1lift throughout the Mach number rangs tested and in inoreasing the
eritical speeds above the D-558-1 value to critical ¥ach numbers
on the order of 3.9. Insofar as lift and drog characteristics are
concerned level flight at speeds approaching the velocity of sound
appears practioal if swept or low-aspect-ratio configurations similar
to those tested are used. '

INTRODUCTION

In order to obtain level-flight data through the transonic speed
range, & series of high-speed research airplanes is being procured for
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the NACA through the cooperation of the Bureau_of Aeronautics, Navy
Department. The Douglas Airoraft Corporation has undertaken the
construction of thess airplanes and they are designated collectively
by Douglas Aircraft Corporation &s the D-558 project., Bescause of the
unavailability of satisfaoctory alrplene power plants at the atart of
the project, thre project was divided into two phasas. Phase I is an
alrplane (D-558-1) powered solely by e turbo-jet unit and designed to
fly at a maximum level flight ¥ach number of 0.85, while Fhase II
(D=558-2) 18 to be a rocket plus turbo-jet powered airplane to
extend the maximum speed in level flight to a Mach number grocater
than 1.0.

The final design of the D-558«1 wasg frozen in July 19145 and it
was thought that wind-tunnel tests at high Much numbers of a model
of D-~558-1 would be desirable as & guide for the pilot during test
flights end to Insure against any catastrophic events. As more
and more confirmatory test data (both American and German) became
available on the effects of variation in wing plan form, it was
decided to test various wing anl tail configurations for possible
use on the Phase II airplane since the design was in the nsbulous
state.

Ancordigﬁly. tests wers mwaie in the Langley B-fqot high-speed
tunnel on a Tgwsoale model of the D-E58-1 with no nose~inlet flow.

Tests wore also mede on various wing and tail configurations for
possible use on the D~558-2 airplenc. This report, precents

those lift and drag results for which camplete tare corrected data
are available,

SYMBOLS
v free-stream velooity, feet per second
o} frec~-stresm.density, slugs per cubic foot
q free-stream dynamic pressure, pounds per squars
foot, (lpvﬁ)
a free-stream velocity of socund, feet per second
7
M freg-stream Mach number, | g)
N -
L 1lift, pounds
D dreg, pounds

R i S
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Sw wing ares, squsre feet (See table IL)
L
c 1ift cosfficient 6—‘*
L ’ -qsw)
D
Cp. drag coefficient —-—)
Q8w
a angle of attack (fuselage center line), degrees
iy angle ‘of incidence of korizontal tail relative to fuselags
center lina, degrees
g - elevator angle reletive to horizontal tail, dsgrees
L
> lift-drag ratio

dGI/ﬂa 1ifE-curve slope
A aspect ratio

A sweepback angle of the wing -
APEARATGS

The D-558 investigation was conductsd in the Iargley S-foet high-
speed tunnel which is & single-return c¢losed-throat type. The maxi-
mum Mach number was 0.94 for this investigation.

Model support system.- A sting-strut support sysiem designed for
these tests 18 shown in figure 1. The gting is & comtiznuation of the
rear of the model fuselage with provision for sngle-of-attack changs
near the tail. The sting is comnectsd to & verticsl strut which is
mounted on the tunnel-balance ringe. The strut and part of the sting
are shielded fram the air stream by means of the fairings shown. A
liner to constrict the flow was installed in the throat of the tummel,
figure 1, in ordser to obtain the highest possible test Mach numbers
at the model losation for this sting-strut system.

1 - - ‘
Model.- A Tg'scale model of the D-558-1 eirplene, figure 2, was

constructsd according to Douglas drawing numbe._,,ESh,é?E, with the
excevtion of the fin, wing-fillet, end nosa inlet. The fin was built
from specifications furnisted by the Douglas Aircraft orporatlon.

On this fin, the horizontal tatl is'held 1l-inches (full soale}

higher then the upper tail position on the refererce drawing. The
nose inlet was faired out to form & solid ncse shape thus eliminating
inlet and internal flow. The various narts of ths D-553-1 will be

e ]
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referred to as "original" whenever used in conjunction with other
proposed parts. :

A wing-fuselage fillet was designed by the NACA because information
on the filiet developed by Dougles Aircraft CGorporeation and GALCIT
vas not available at the start of tless tests, The NACA fillet is
characterized in general Ly having a flat surface along the root chord
and is compared with fhe Deuglaz fillet in figire 5. During the
course of the D-558-1 model investigation, the Douglas fillet was
tosteds The lift and drag results proved to be so mearly the same
as to be considersd identical to NACA fillet results. Therefore,
even though the data presented for the D-553-1 model are with the
NACA fillet, they are also representative of the Douglas fillet.

4dditional vings, tails, and a fin, designed for possible
use on the gecond Airplane of the D~GEB series, Were made to be
tested on the fuselage of the D-558~1 model. These plan forms were
selected to obtain high force-break Mach nuwmbers on the basis of
information in such references as 1 to 6. The parts inciuded a 35°
swopt-back wing, tail, and fin; & 35° swept-forward wing; end an unswept
wing and tail with an aspoct ratic of 2.0. The somponent parts having
an aspect ratic of 2,0 will be oalled "low aspect ratio."

Table I is presented as an aid in determining the wvarious
configuratlons. The geometry and dimensions of the wings and tails
tested are given in table II. As will be noted, the wing seoction,
arce, taper ratioc, dihedral, and location of the 25-perecent mean
eerodynamic chord along the fuselage are the same for the four wings
tested« The swept-back, swepb-forward, nod original wings also had the
same aspect ratio, span,and mean aerodynamic chord. The swept wings
were deslgned by rotating the 50-percent-chord line 359, and shaping
the tipe parallel ta the fuselage center line. he section profilles
wore perpendiculer to the 50-percent-chord line, hence thea percsnt
thickness of the swept wings in the stream direction is smaller than
the percent thickness perpendicular to the 50-pcrcoent-chord line or that
of the unswept wings In the stream direction. Drawings of the various®
configurations ere shown in figures L, 5, ard 6.

METHODS

Determination of tare forces.- Auxlliary arms in tud vertical
plane of the fucelage #were used to suppert the model for the determi-
nation of the tare forces. These tare arms are shown as dashed lines
in figure l. The forward part of each arm wus & 6-percent sirfoil swept
back 30° to minimize interfersnce effacts and prevent aittainment of
shock~wave disturbancea. The remaining parts of the tors arme were

e
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thin plates extended back to the strut. Guy wires from the wing
tips were used on &ll tare runs so that the system would be rigid
when no sting was used. Two tare setups were required to evaluate
the tere forces and these are shown, with the method used %o obtain
corrected model data, in figure 7. In tare-run B, & short afterbody
vas used at the tall of {;he fuselage because the stingwes not used on
this setup. 4s a result, .the corrected dats are for the model with
the afterbody. 8ince the modsl tests did not simulate nose-inlet flow
or the exhausting jet at the rear of the fuselage, these data give
results without these effects. AYl drag data in this report are
tere-corrected model data., The 1if% tare was found to be megligible
80 no ocorrections were applied. .

Accuracye~- The 1ift date are presented out to a Mech number of
about U.9l;, where choking occurs at the strut. The data are unaffected
by choke phenomena as the strutwaswell aft of the model and pressure
meegurements indicated no irrégularities in the velocity field in
the model region. No correcticns for tunnel-wall interference have

.been applied to these data. A% a Mach number of 0.9L, the ocalculated

wall correotion, to the Maoch number end dynamic pressure according
to references 7 toc 10, would be about 2.9 percent a%t large angles of
attack and about 1.9 percent at small angles. At a Mach rumber

of 0,9 the tunnel-wall gorrection would ke about 1.5 percent for

-large angles of attack and 1.0 percent for small angles.

Corrections to the angle of attack arisé from two sources end
ere slgebraically addikives (1) from tunumel wall and, {2) fram
deflection of the model under load.. The angle-of-atiack tumnel-
we.ll correction in degrees at a Mach number of 0 oL, would be G per~:
cent of the lift cocefficient. : '

Incomplete measurements have indicated that asrodynamic loads
caused & bending of the sting appreximately in proportion to the 1ift
load involvede The maximum everage angle of attack increase was
approximately C.7° at 1lift coefficients on the order of O 7ﬁ at
a Mech 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 1ift ccefficients that most of the informaticn
is desired.

RESULTS:

Table I is a list of all the configurations tested with the
figure number emd data presented for each configuration. The
average Reynolds numbers based on the meén aerodynamic chord of the
wings for this test are given in figure 8 as a function of Msch mmber.
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Figures 9 through 12 show the variation of lift coefficient
with Mach number for various angles of attack for all the coufigu-
rations tested. A comparison of the variation of 1lift coefficient
with Mach number for several complete configurations snd the wing
of raference 1 (sspect ratio = 9) is presented in figure 13. The
results of figure 13 are for angles of attack corresponding to two
values of low-speed lift coefficient which were felected to represont
a high-speed and & gradual pull-out condition. The slopes of the
1ift curves dCyAda for several complote configurations are shown
in figure 1h. e slopes for each Mach number were found at the two
values of 1lift ocoefficient required for level flight at sea level
and 35,000 feet altitude ae shown in figure 15. The wing loading
was assumed to be 53.9 pounds per asquare foot, the design loading
of the D-558-1 at the start of a high-speed flight run. The angle
of attack for a lift coefficient of zero is prcsented in figure 16
faor various configuratlions. )

The variation of drag coefficient with Maoh number ls 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 drsg results in polar ferm  Cp, versus Cp for the
complete originel (D-558-1) and the complete swept-back oonfigurations.
From the polar plots, the drag coefficients at 1ift coefficiecnts of 0.1
end O.l) were obtuined and are shown in Pigurs 19 as a function of
Mach number, Data from refersnce lare also included for comvarison.

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

DISCUSSIOY

Lift

D~6558=1,~ The results of lift measurements on the D-556-1 model
(fige ) indicate a large improvement in the high-speed lift character-
istlcs in camparison with more conventiomal aircreft. At & level-
flight 1i1ft coefficient of 0.1, for exemple, the lift coefficlent
begins to drop at a Mach number of 0.85. As tkis is the design
Mach number, the important reguirsment of having no force break ocoour
up to the design speed is satisfied. Follewing the force break, the
1ift decresses to a Mazh nunber of 0.91 and then incresses almost to
its pre~force break value at the highest test Mach number, 0.9l.
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The megnitude of this 1ift ‘loss is about 50 peroent smeller than the
loss with.the wing of refereace 1. The wing of refureuce 1 had tho
seme thicknees aend a 0.1 greater design 1lift ccelfficient then the
D-558-1 wing, but the aspect ratio was 9.0 s&s compared to 4.2 for
the D-55&~1. Therefore, ths incrsase in force-break Ifsoh numbor

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

The slops of the lift curve dCr/da of the D-568-1 at low 2
speeds shows good agreement with aspect~-ratioc theory of reference .
However, with incresse in Mach mumber the aspect-ratlo theory gives
slightly lower values of dCr/da. (See fig. 1L.} The test results
indicate the increaso in the slope with Mach number is slower and the
reduction following the force break is smaller then for the wing
of reference l. These variations with Mach mumbar ns well as the
delay in the increase of the angle of zero 1ift wre due principally
to the reduced aspect ratio.

Those longitudinal-stability diffioculties which orise from losses
in wing 1ift et supercritical speeds will be delayed and reduced:
with the D-558-1 because of tre lessening of the 1lift lo-e following
force bresk. Scme adverse effects, howsver, will probably take
place beyond a ¥ach numher of 0,85 due to this amount of 1ift loss
which does osour. The effects of the various tails tested on the.
high-speed 1lift characteristics are in general negligible.
(See fige 9e) . .

Wing and tail plen-form mcdificetions.- The 35° swept-back,
350 gwept-~forward,and lok-aspect-ratio  (2.0) configurations all
have 1ift breaks at Mach numbers an the order of 0.91 at lifs
coefficients of O0.1l. (See figs. 10 to 12.) The changes in lift
following the breaks arae less severe and the losses, particularly
at high engles, are much smaller then for the D-558-1. As indicated
by these data, the D-£58-2 should not experiemce 1lift difficulties
in level flight to a Mach numbsr of 0.21 if any of ths wing and tail
configurations shown in figures L, 5, and 6 are used.

The slopes of the 1lift curves shown in figure U, do not have
severe force breaks tkrough a MYach number of D.?. The seept-back .
and swveptoforvard configurations have values of d€;Adae similar to
that of the D~558-1 at low speeds. - The low-aupeck-ratio wing
camfiguration has a value of the slope of the lift curve of 0.052
at low speeds or 68 percent of that of the D-556-1. This low-speed
- 8lope is in close agreement with low-sspect-ratio theory at low
Mach numbers. The rise in dCr/da with iHch number is very gradual
for the low-aspect-ratio model. The engle of attack for a 1ift
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coefficicnt of zero for all the modifications is about -1.7° with a
emal]l rise in the angle starting at a Mach mumbcr of 0.93. (See
fizc 16.) .

Thus, it has bheen showmn thet by changes in wing plan form from
that used on the D-~558-1 the high~speed 1lift characteristioes Lave heen
greatly improved. Therefore, it is reeasonable to expect that the
pitching-moment, which is deperdent on the wing retaining its 1ift,
protably will show alsc some improvoment through a tach number of 0.9
when low-aspect-ratio or swept wings are used.

Drag

D-558«1.« The drag coefficient begins to rise &t a ¥och number
of 0.82 at & 1lift coefficient of O.l. (See fig. 19.) This force-
break Mech number is higher than that of uany sirplane model with an
unswept wing which previously has been tested. In the study of the
effects of aspect rabio on the increase of the knch number at vhich
the drag rises, reference 2, it is indlcated that a roductlon in
aspeot ratio for a wing alore 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-556-1 the rate of
dreg increase is about the same as with conventional.aircrafi. The
effects of teail plan forms tested on the high-speed dreg oharacter-
istics of the D~558-1 are negligible &s seen from figure 17,

Wing and tail plan-form modification.~ The 35° sweat-beck wing
and tail coufiguration ims & greztly delayed drag force bresk in
comparison with the D-558-1. (Sse fig. 19.) At a lift coefficient
of 0.1, the force-bresk Mach numbcr is just discernible at the highest
Mach number tested, 0.91. At higher 1ift coefficients, 2.4 for
example, the drag foroe ‘break ocours within the test speed range, and
the rate of the drag rise after force break appears to be smaller
than for the D-E53-1, The increass in foroe bresk, at a 1lift cocf-
cient of 0.1, is about 55 .pergent of the irorease predlcted by the

use of the zpo theoretical correctian (A is the sweepback angle

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

the vrobable cause for the incresse not checking the thesory. However,
the delay cbtained is in agpeement with other test results. Reference 5
shows .an increase in force-bresk Mach number galned by 350 of awcep
(25~percent chard} of the same megnitude ms attained in these tests.

In hoth cases, the aspect ratic was held constant for the unswept

and swept wings. '

The AWept-back configuration, therefcre, has vastly improvg§:¥
drag characteristics in the highest tecst Mach nuaber ranre. At—

TN
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Mach numbers botween 0.91 and 1.0 (the design speed for the D-ﬁ58—2),
some rise in drag coefficient will probebly occcws; but it is not :
known from these tests how severs this rise will te.

Lift-Drag Ratio

A sizeable reduction in lift-dreg ratio for the D-558-1 is
indicated at the design lift coefficient (on the crder of 0.1) from
low speeds up to the design Mach number of 0.85. (8ea fig. 20.)
The I/b velue is approximetely LO percent less at a Mach number
of 0.85 than the walue of h.3 at o ¥rch number of 0.40. AL a
Mach number of 0.90 ths I,D value is aboubt 70 percent less than at
a ¥ach numbsr of O0.40. Thus & large thrust power is indicated for
Plight at Mach numbers of 0.85 and above. The lift-drag ratio for
the sweptback configuraticn at any 1ift coafficient remeins about
the same for all ¥Msch numbers through the highest speed tested. A
much higher Mach number will thus be possible with these configurations
than for the D~558-1 from the stendpoint of power requlrsd.

The maximum lifi-drag ratio for the D-558-1, figure 21, is
ebout 12 up to a Mach number of 0.75. At this point the vwvelue
begins decreasing to 6.5 at a Kech mmber of 0.85. The maximum
lift-drag ratio for the sweptbtack configuration is the same value
as the D-558-1 at low speeds. However, in this case the value is
maintalned out to a Mach numbsr of 0.82 before a small reduction
occurs to a value of 10 at a Mach number of G.9.

)

Concluding Remarks

On the basis of Langley 8-foot high-speed tumnel 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:

l. Tke mirplene will have satiasfactory lift and drag character-
istiocs through its design Mach number of 0.85. .

2. The 1lift force break ocours at a Mach numbter of 0.85 at
e lift coefficient of 0,1, with relatively small loss following
the force breask. At a Mach number of 0.G4, the lif+ cogfficient 1is
elmost at its pre-force break value.

5+ The drag force break at & 1lift coefficient of 0.l oscurs
et a Mach number of 0.82.

L. The lift-drag ratio L/D &t & lift coefficient of 0.1
s 4O percent less at the design Mach number of 0.85 than at a

uaoh number of 0.40.
Y
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5e The comparatively high forece-break Mach numbers result : .
principally from the use of a wing whose aspect ratio (L.2) is
lower than those in ourrent use.

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

1. The 35° sweptback configuration anpears to have no pronounced
lift or . drag force break up to & Mach number of 0.91 at a 1lift .

coefficient of Q.l.

The 35° gweni-back configuration indicates no sizeable change .
in L/D for any 1ift coefficiente throughout the Mach number range

tested.

%, The 35%swept-forward wing bas an effzat, similor to the
swopbback wing, of increasing the 1ift force-hreak Mach number
to about 0.91 and reducing the amaqunt of 1litt loss following. No
drag results are available for this configuration at this tine.

lis The effeot of using a low-aspeat-ratio {2.0), no-sweep
configuration was to increase the 1lift force -break Mach anumber to

about 0.91 with a emall loss thereafter. No drag resulis are

available for this configuration at this time.

5« Insofar as 1lift and drag chairacteristics are caoncerned
level flight at speeds approaching the velocity of sound anppears
practical if swept or low-aspect-ratic conflgurations similar to

those tested are used.
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SIERANE——
TABLE I

LIST OF FIGURES AND CONFIGURATIONS

—
¥aoh mamber

sepest-ratio Hail,

ond original fin

Figurs .
N0 Contents Configuraetion renge
1 Drewing D-558 model on sting sup-
port in the Langley 8-
foot high-speed tunrel
2 Drawing D-558-1 model
3 Drawing Comparison of the Douglas
snd NACA wing fillet
L Drawing Swept~baok model
5 Drawing Yodel with swept-Lorward
wing, original tgil,
and original fin
6 Drawing Model with low-aspect-
ratio wing, low-
segpect~ratio tail,
and originel fin
7 Drawing Tare setups and evalzatior
technique
Reyrolds number
8 versus M Oul to 0,94
9(a) C1, versus M Original wing Gy %o 094
9(b) | - do=—=m~- Original wing,  original Oy to 0,94
tail, and original
fin (D-553-1)
9{e) | = e=w-- dOommm——m ‘Griginal wing, low- 0.4 to 0.94
aspect-ratio taili,
end originel fin
9{a) |  =mme- dowmmm=m Original wing, swept~ 0.l to 0.9
bacx tall, and
- swapt-tack fin
& 3
10(a) P YO Swepk-be.ok wWing, lcw- 0. to 0.94

KATIONAL ADVISORY
CRUTITIEE FOR AERONAUTICS
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TABLE I.- Continued

LIST OF FIGURES AND CONFIGURATIONS - Continued

Figure
Noe

Contents

Configuration

¥ech nurter
range

10(b) C1, versus ¥

11(sa)
11(b)

11(e)

12(a)

12(b)
12(c)
12(4)

13

Ui (a) dopfdq versus M

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

Swept-forward wing

Swept-forward wing, original
tail, and original fin

Swept-forzard wing, low-
aspect-rat’o tail,
and originel fin

Low-aspact-ratio wing

Low-aspect~ratio wing,
original tuil, and
original fir

Low-aspcet-ratio wing,
low-aspect-ratic tail,
and originel fin

Low-aspect-ra*io wing,
swepb-baci tail, and
swepb-back fin

Complete original
(D-558-1),

Complete swept-back

Low-aspeck-ratio wing,
lcw=aspect ratio tail,
and originel fin

Sweptferward wing, originl
teil and orizinal fin

Wing WACA 65-2103 A = Q
(reférence 1)

0.k to 0.94 '

(4] 19!.].

0.4y to 0.9

O. to

0. to C.GL

0.9k
0.9L

0.4 to
0.l to
0.4 to 0.94
0.94

0. to

O.ly to 0.94

Complete original

OuLf. to 0.95

NATIOFAL ADVISORY

COMUITTES FOR ARRORAGTICS
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Eaaywnh,

TABLE I.- Continued

LIST OF FIGURES AND CONRFIGURATIONS ~ Continued

Figure
ILOe

Contents

Configuration

' Mach number

range

U(b)

Ui e)
ih(a)

15

16

17(a)

17(%®)
17(e)

17(4)

ch/da versus M

C1, versus M

acy, = O versus M

Cp versus M

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

Complete swept tack

Sweptbforward wing, original
tail, and criginal fin

level fligkt 1if% coef-
ficients required at
sea level and 35,000 ft
eltitude for e wing
loading of 5%.9 pounds
per sguare foot

Complete criginal (D-558-]
Complete swept back
Low-aspeot-ratio wing,
low-aspect-ratio tall,
and original fin
Swert-forward wing, origingd
tail and originel fin
Wing NACA 65-210; A = 9
{reference 1)

Original wing and original
£in

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

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

Ouly to 0.925

O} to 0.925

Ouly 0 0.925

0.3 to 1.0

0.1, to 0.9l

Oy to 0.9

o.)_;‘ to 0.9

O.p 0 0.9

Swept-back wing, swept-beok
tail, and swept-back fin;

0-’-{- to 0.91

TTATIONAL ADVISORY
COMMITTEE FOR AEROFAUTICS
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TABLE I.- Concluded

LIST OF FIGURES AND CCNFIGURATIONS - Concluded

.iuabh number

Fi
;g?re Contents Configuration _range
18(a) Cr, versus Cp Complete criginsl 0.k
{D-558-~1) and compleste
swept back

'18(B) | wmemme- dO-mmmmmree | mwm——— ————— dO=mmmmm 0.6

18(c) | emmm——- e e Lttt dommmm 0.7

18(a) | emm———- i L e Jommm e 0.8

18(e) | —mmmem- i < YSSUIIUVRSIPIN DU S——— do~—mm—mmmm———— 0.85

18(r) B [ [t T Y USRS U P —— 0.9

19(2) |Cp versus M, Cj, = 0.4;Complete original (D-558-1)| 0.4 to 0.91
camplete swept back, and
wing NACA €5-210, A = @
(reterence 1)

12(b) |Cp versus M, Cp = Oulj-=—mm—nan ~dOmm e ————— 0.l to 0.91

20 L/D versus Cy, Complete originaml (D-558-1) 10.4 to 0.9
and complete swept baeck

21 I/Dpex versus M Complete original (D-558-1) 0.l to 0.9
end complete swept back

RATIOHAL ADVISCORY
CRQMITTEE FOR AERONAUTICS
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TAELE IR
WING AND TAIL DIMENSIORS OF, ;':LE-SCALE HODLI,
BN
Origivial| Swept ! low esrect] Swept
B-558=1 .- —back - retio forward
Wing section 651-110 |651-110 €51-110 651~110
Wing aspeat ratio L.17 .17 2.0 h.17
Wing taper ratio 1.85 1.85. 1.85 1.85
Wing span, ins 18,76 18.76 13.00 18.76
Wing area, sq £t 0.557 0.567 0.587 0.587
Wing mean serodynemic chord,
in- L.ég6 L. 556" €.£87 L.656
Wing incidence angle 2.0° 2.0° 2,5° 2.09
Wing dihedral L,00 L.o° L.oo° L.0°
Wing sweep angle
(50-percent chord) 090, 359 00 ~350°
Wing root chord 5,58 5.9h 8l 5.9,
Iongitudinal location of. 25-
percent mean aerodynsmioc
chord point from nose - . -
inlet station, in. 11.26 11.96 11.36 11.96
741l ssction . é61=008  15531-008 €51-008
Tail aspect ratio Le17 L.17 .0
Teil taper ratio. l.821 1.80 1.80
T&il Spa.n, in. i ga.llg 9- 18 6.—.50
Tail 8y s%_;_'_t 0.1 0.0 0.142
Tell dihcdrd 0° 0° 0°
Tail sweep angle W . o=
(50-percent chorg) - L: R e 350 o°
Elevator area, vercent of
tail ares 25 25 )

EERIPRC T T

ER

. =  NATIONAL ADVISORY
%/ COMMITTEE PR AERONAUTICS
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Frgure I .~ D558 model on sting syppart in the Langley B-foot high-speed tunnel.
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Figure Z .,— Drawing of lje scale D-S58-/ rmode/
as rested /r the Larngl/ey 87857 high-spreas
Fummel All dirmarsiomns in inchas.
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Figura Z — Drawing of Ve scale O-S58-( rnode/
1723 resfed ir fhe? Long/ey E<FeSF higlk—speec/

Funnel All dimer sions irm inches.
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NACA RM No. L6J09

Leading ec/ge

Trailing edge

Lottorm view

Basrc cylindrical fuselage

Z

Fron?t view

— — — —  Doug/as 77//e7  NATIONAL ADVISORY
WVRCA ’6'//374 COMMITTEE FOR AERONAUTICS

Frgure 3 .-Aporoximate compatison of the
Dovglras and /NACA wing £ilfer:
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Figure <& .— Drawing of Y/e scale swaeptback rmode!
as Tesled /n 1he Langley 8-foot high~speec!
turnel/ All dimensiens 1n inches.
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SR
27237 —
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e
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l— /305 }— /2.26

N 29.5°
SO-percent chord
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e
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NATIONAL ADVISORY
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Figure 5 —~ Drawing of Jie Scala D-558 rmode/

With sweptforeard wing, original 7arl, erd
original fin as resfed /» 7he Larngl/ey &—-FLocr
bigh-speed furnel/. All dimensions ininches.
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Figure 6 — Drawing of Ve scale O-S58 rmoce/
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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
COMMITTEE FOR AERONAUTICS

Figure 7.- Tare setups and evaluation technique.
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