UNCLASSIFIED

AD NUMBER

ADB805755

LIMITATION CHANGES

TO:

Approved for public release; distribution is
unlimted.

FROM:

Di stribution authorized to DoD only;

Adm ni strative/ Operational Use; MAR 1943. O her
requests shall be referred to National
Aeronautics and Space Adm nistration,

Washi ngton, DC. Pre-dates formal DoD

di stribution statenents. Treat as DoD only.

AUTHORITY

NASA TR Server website

THISPAGE ISUNCLASSIFIED




Reproduction Quality Notice

This document 1s part of the Air Technical Index
[ATI] collection. The ATI collection is over 50 years
old and was 1imaged from roll film. The collection has
deteriorated over time and is in poor condition. DTIC
has reproduced the best available copy utilizing the
most current imaging technology. ATI documents
that are partially legible have been included in the
DTIC collection due to their historical value.

If you are dissatistied with this document, please feel

free to contact our Directorate of User Services at
[703] 767-9066/9068 or DSN 427-9066/9068.

Do Not Return This Document
To DTIC



_, Reproduced by |
AIR DOCUMENTS DIVISION

“ N 3 'II' _

o

HEADQUARTERS AIR MATERIEL COMMAND
WRIGHT FIELD, DAYTON, OHIO




’

. FROM ANY LITIGATION WHICH MAY

ENSUE FROM THE CONTRACTORS |N.
FRINGING ON THE FOREIGN PATENT .

RIGHTS WHIcH MAY BE INVOLVED,

¥

a

HEADQUARTERS AIR MATERIEL COMMAND
WRIGHT FIELD, DAYTON, OHIO




. L




g

Dxa./

Tailless
MR Marcl/1

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

AT No. 2455
WARTIME REPORT

ORIGINALLY ISSUED

March 1943 as
Memorandum Report

INVESTIGATION OF THE LONGITUDINAL STABILITY AT

HIGH SPEEDS OF A 1/6-SCALE MODEL OF A
TAILLESS PURSUIT AIRPLANE
By Edmund V. Laitone

Ames Aeronautical Labo (2 e
Moffett Field, Califo: e LN MEYTR { ". '

> T

RETURN TO
Document Branch - TSRWF-§
Vgoi%ht Fietld [[?r!rr'nc"UbIra'y Sscl'uTmz
Air Documents Livision - In'al'iance § T-2)
Wright Field, Day'on, Ohio WASHINGTON

NACA WARTIME REPORTS are reprints of papers originally issued to provide rapid distribution of
advance research results to an authorized group requiring them for the war effort. They were pre-
viously held under a security status but are pow unclassifi e of these reports were not tech-
pically edited. All have been reproduce order to expedite general distribution.

A-T




. NATIONAL ADVISCRY COMMITTEE FOR AERONAUTICS

NEMORAIDYU:! REPORT

for the

ALr Katorioel Command, U. S. Army Air Foroces

INVESTIGATION OF T LONSITUDIWAL STARILITY AT
HIGH SPEEDS OF A 1/5-SCALT MODEL CF A
TAILLESS PURSUIT AIRPLANE

By Edrmnd V. Laitono
SUINARY

Tosts of a taillass rursulit airplano modol at tho Ames
Aeronautical Laboratory havo shown that in conditions
corresponding to lovel flight at e Mach number loss than 0,7
and at an altitudo undor 35,000 foot, no sorious
compreesibllity offccts occurrcd and that no suddon advorso
diving momonts wcro oncounteroed up to a Mach number of 0.7l
the maximum spcod of thc tosts, Howcver, there woro
. indications that tho olecvons might loss thoir offoctivonoss

.for longitudinal control during a pull-out from a stoop divo,

INTRODUCTION

In ordor to dotormino tho cffoct of high spoods upon
1ts longitudinel stability and control and at tho roquost of
the Army Alr Forccs, liatoriol Command, a 1/5-scalo modol of
a tcilloss nursuit alrplono was tostod in the dmos 16-foot
wind tunnol. Sirilar tests wore modo of thoe wing alono in
ordcr to doterminc the anrroximatc cherccteristics of a
flying wing.

APPARATUS AND METHODS
Tho modol, mado princip'ally of mahogany, was provided
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with a s30l1d steel wing spar. The general model dimensions are
shovm in figure 1.

The model was mounted on two support struts in the Ames
16~foot wind twnnel, as shown in figure 1. Figure 2 shows
the complete model. Figure 3 shows the wing alone as mounted
for tests to determine tilie anprcximate cheracteristics of a
flying wing. :

RISULTS

The drag, lift, and pitching moments were corrected by
deducting the appro:iimate support-strut tares oltained from
tests with only dummy booms mounted on the support struts
(fig. ). Figure 1 presents the significant model dimensions,
The pitehing-moment coefficienta were computed for moments
about the ccnter cof gravity and were bassd on the moan
aerodyramic chord (fig. 1), The drag coefficients wore
corrected, bty standard methods, for the tunnel-wall inter-
feronce and for tha upward inclination of the air stream as
evaluated by testing the :model upright and inverted. The
buoyancy and conatriction ccrrections were neglcoted, being
less than one percent. Tho data were not corrected for tho
.8panwiso variation of ths upflow angle or tror induced
velocities due to the supnort struts. The approximate
spanwvise variation of the unflow angle and loeal Nach number,
as shown in figure 5, wore dotermined by measuroments made
?%th Oﬂ}y the durmny booms mountod on the support struts

18. .

The data were obtained for a Mach numbor rango of 0.3
to 0.7l, corrosponding to a Reynolds number rango of 3,200,000
to 5,700,000 basod on the M.A.C. of 1,567 feet. Figures 6
to 8 inclusive, show the variation with liach number of the
drag and pitching-nomont coeffioients for constant 1lift
coefficients. Figures 6 to 11, inclusive, are for tho complote
model with various elevor. angles (fig. 1), while figwres 12 to
17, inelusive, present thc results of the wing alone. A
positive elocvon anglo (o) is defined as a downward move-
moment of the trailing odge. TIizuro 18 shows thc effoct of
adding roughnoss (1/li~inch-wide strip of No, 180 carborundum)
at the l0-percont-chord lino along the ontiro span of tho
completc modol.

The general scatter of the test points at high spoods 1s
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apxroximately C.01 for the 1ift ans piiching-noment
cacfficlents andé 0,001 f9r the darag cocfrlcizgts.
DI3ITUSHICT

Tee <oco lallecte that an gerious compressibiilty
offects 2ccurrsd up t9 a llrch aumber af approximatelz 0.7,
»roviced the 1At enc.ficlent remained less than 0.4, &
iach nunber of 0.7 correspsnds t7 a specd of 1G5 niles
wer hrur at rn nltitude of 35,000 feet, Theec conditions
renulre a 1lift cnefllclent of onlr G,2% far the wing loading
of the full-scale alrnlcne, 39 pouads »a scuere 10t,
Chnsecuently, far conditiqns corresniafing t2 level light
nf the alrplane at a lach avaber less thnil 0,7 and at
eltitudces belaw 35,000 fect, nn large clversas couprecsibllity
effects were ladiceted, :

The varliation of pltehlng moneat 1vith liach mimber for
the ensnplete ma3el fnd £9r the wing clone vas similer to
the charrcterlistlics »f tynlcel wing sectinns, no adverse
dlving nonents Lelng evident, However, fimure 11, for the
complete nydal, ilndlcates that difficultiec in l-nzitudinal
coatral may be erperlenced at high sposds vith 1ift
coefficlents of O 2 nare becruse the elavons ceascd 9
be eigective. Flgure 11 shows that £2v elevon derlcetions
2 -b7 the pitching-nonent inercnent reralined appreclable
until & lcch nunher »f 0.7 and o 1ift cocfficlent 22 O,
were excecdsd, thien the pitenlng-noment lneraient became
negligible. Alsn at & 1ift crefficlent 2f C.°% 2r mnore and
at a jlach _nuuber groater than 0.5, clevon Goflecilans
beyond -5 were ineffectlive for longitudianl enntrnl,
Therefare, aone trouble moy nsccur during o Hull-sut fron a
gtcep dive, Far cxemple, a By oull-aut ot £J6 niles per
hour at n altitudc of 15,000 fect reculres o 1ift
gnefficient of 0,L7 at a ilach nuuber 2f 0.7, & conditlion
Tor vhich the mndel test rosults show the clevons to be
relatively ineffcetive. Flgure 17, £ th: wing alonc,
cxhibits the same goneral cheracturlstlces, showing that the
cffeet vas not produe-d Ly the ad’iti-m »f thic fusclege
oY duct o2pealnge. Envwever, 1t 1s iupartant 2 note that
enpreclatle scole cifects mey be iavolved, At the 1oy
Reynnlds nunber »f thesc tests (3,200,000 t2 5,700,G00),
Jhe tondeney of the flav t9 soparatc 1ls nrobably groeter
than 1t 7uld be ot full-sctle Roynnlds numbers, Surface
raughnesg, the effecet »f vhich 1ls indlecated far the nodel by
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comparison of figuros 6 and 18, might be of smaller eonsequence

in full scale, since it would protably havo less tondency to
promote soparation. The support tooms, which wcro £lush with
tho inboard onds of tho clovons, as shown in figuro 1, may
have produccd intorferonco, ospocially at tho higher 1ift
coofficionts and Mach numborsS.

Ames Acroncutical Laboratory, :
National Advisory Committeo for Aeronautles,
Moffott Flold, Calif.
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Figure 1.~ Outline of the model mounted on support struts.
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Mgure 4.~ Dummy booms mounted on support struts
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Pigure 5.- Spanwise variation of ugrlow angle and local Nach
P

number in vertical transverse plane throvgh model center

of gravity.
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6.- Variation of Cp and

complete model with elevons &
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with M at constant Cp, for
o°.
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Figure 7,- Variation of CD and Cp with M at constent
Op, for complete model with elevons at -12°,
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Pigure 8.- variation or ¢

D &nd Cy with M gt constant

CL for complete model with ®levons at -§°,
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Pigure 9,- Variation or Cp and
CL for complete model with elevons at -3°

Cm with N at constant
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WATIONAL AGVISOAY
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Pigure 10.- Variation of Cp and Cy with ¥ at constant
Cp for complete model with elevons at +3°.
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Figure ll.- Elevon effectiveness for the complete model,
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RATIONAL ADVISORmY
COMMITIEE FOR AERONAJTICS

Pigure 12.- Variation of Cp and Cp with W at constant
CL for wing alone with elevons at 0°.
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Pigure 13,. Variation of Cp and Cy with & at
conatant Cp for wing alone with elevone at -120,
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Pigure lh.-. Variation of Cp and Cy with W at constant
Cy, for wing alone with elevons at -6°,
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Pigure 15,.- Variation of Cp and Cy with M at
constant Cf, for wing alone with elevons at ~30,
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Figure 14.- Variation of

constant Cp for wing a
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Figure 17.- Elevon
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Pigure 18.- Variation of Cp and Cy with M at conetant Cp,

for complete model with roughness at 10 percent chord
line. Elevone at 0°.
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