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NATTIONAL ADVISORY COMMITTEE FOR AERONAUTICS

RESEARCH MEMORANDUM

WIND-TUNNEL INVESTIGATION AT TRANSONIC SPEEDS OF A
SPOILER-SLOT-DEFLECTOR COMBINATION ON AN
UNSWEPT NACA 65A006 WING

By Raymond D. Vogler
SUMMARY

An investigation was made in the Langley high-speed T- by 10-foot
tunnel to determine the effectiveness of a spoiler-slot-deflector com-
bination in producing rolling moments in the transonic speed range at
angles of attack as high as 24°. By use of the transonic bump a Mach
number range from 0.62 to 1.20 was obtained. The wing had an aspect
ratio of 4, a taper ratio of 0.6, an unswept quarter-chord line, and
NACA 65A006 airfoil sections. Forces and moments on the semispan model
were obtained with a 57-percent-semispan outboard spoiler-slot-deflector
combination located between the 55- and TO-percent-chord lines. For
comparison, data were also obtained with spoiler vented and unvented and
without a deflector.

As was previously found at lower speeds, a spoiler-slot-deflector
combination was more effective at transonic speeds than a spoiler alone
in producing rolling moments over a greater angle-of-attack range. At
positive angles of attack up to about 12° the spoiler and the spoiler-
slot-deflector combination suffer some loss in effectiveness in and above
the .transonic speed range, but at high angles of attack both configura-
tions show increasing effectiveness with increasing Mach number in the
region near M = 1.0. The rolling effectiveness of the spoiler-slot-
deflector combination is approximately proportional to the projection
for the range investigated.

INTRODUCTION

The spoiler used as a lateral-control device has been the subject
of considerable investigation at low and high speeds, and on both swept
and unswept wings (refs. 1 to 3). Recent investigations of spoilers used
as lateral-control devices have shown that on thin wings with small
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leading-edge radii the unvented spoiler loses effectiveness rapidly as
the angle of attack is increased above 8° (refs. 2 and 3). However,
investigations at low and high subsonic speeds as reported in refer-
ences ) to 5 have shown that this loss in effectiveness at the higher
angles of attack could be substantially reduced by using a slot in the
wing behind the spoiler that would allow the air to flow through the
wing from the lower to the upper surface when the spoiler was deflected.

The purpose of this investigation was to extend through the tran-
sonic speed range previous low and high subsonic speed investigations
of spoiler-slot-deflector devices for lateral control. The investigation
was made in the Langley high-speed T7- by 10-foot tunnel using the tran-
sonic bump to obtain Mach numbers from 0.62 to 1.20. The angle-of-attack
range was -4° to 24°. Rolling, yawing, and pitching moments, and 1lift
and drag were obtained with spoiler alone, spoiler-gap lip combination,
and spoiler-slot-deflector combination.

SYMBOLS AND COEFFICIENTS

The forces and moments measured on the model are presented about an
orthogonal system of axes whose origin coincides with the point of inter-
section of the root chord line and the quarter-chord line. The longi-
tudinal axis is parallel to the free air stream and the lateral axis
coincides with the quarter-chord line.

Twice semispan 1lift

CL 1ift coefficient,
asS
ACy, increment of 1lift coefficient produced by the control
Cp drag coefficient, Sl cio R bt
asS
ACp increment of drag coefficient produced by the control
Cn pitching-moment coefficient, Iwice semispan pitching moment
gsSc
ACp increment of pitching-moment coefficient produced by the
control
Cy rolling-moment coefficient produced by the control,
Rolling moment
aSbh
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Co yawing-moment coefficient produced by the control,
Yawing moment
qSb
pve
q dynamic pressure, =, lb/sq G
o mass density of air, slugs/cu ft
V' free-stream air velocity, fps
S twice wing area of semispan model, 0.125 sq ft
b twice wing span of semispan model, 0.707 ft
e local chord, ft
c mean aerodynamic chord of wing, 0.1805 ft
M Mach number
R Reynolds number of wing based on ¢
o angle of attack, deg
65 spoiler projection, negative when projected from upper
surface of wing, percent chord
B3 deflector projection, positive when projected from lower

surface of wing, percent chord
MODEL AND APPARATUS

A drawing of the model and pertinent information are given in fig-
ure 1. The solid steel wing had NACA 65A006 airfoil sections parallel
to the free air stream, an unswept quarter-chord line, an aspect ratio
of 4, and a taper ratio of 0.6. The lateral-control devices investigated
included a spoiler, a spoiler-gap-lip combination, and a spoiler-slot-
deflector combination (fig. 1). The spoilers and deflectors were made
of 0.02-inch-thick steel plates. The leading edge of the spoiler was
inlaid flush with the wing surface. Spoiler projections were obtained
by raising the rear edge of the plates and bending them along the
55-percent-chord line of the wing. Deflector projections were obtained
by bending the plates along the TO-percent-chord line. For the spoiler-
slot-deflector configurations, a slot was cut through the wing between
the 55- and TO-percent-chord lines, except for two chordwise ribs which
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were left for stiffness (fig. 1). The lip was made of a thin piece of
metal extending from the rear of the slot forward along the original
contour of the wing lower -surface. In the spoiler-gap-lip configuration
part of the 0.15c slot was filled with a fairing leaving a gap of 0.025c
between the fairing and the lip (fig. 1). The lip and the deflectors
had sharp leading edges. Each of the control configurations had a span
of 0.5Tb/2 and extended from 0.40b/2 to 0.97b/2.

The model was mounted on an electrical strain-gage balance enclosed
within the bump. The wing was attached to the balance mount through a
wing-profile cutout in the turntable in the surface of the bump. Air
flow between the wing root and the cutout was restricted by a sponge
rubber seal attached to the wing butt within the balance chamber. The
forces and moments were measured simultaneously with calibrated recording
potentiometers.

TESTS AND CORRECTIONS

The model was tested in the flow field of a transonic bump mounted
on the floor of the Langley high-speed 7- by 10-foot tunnel. The Mach
number range was from 0.62 to 1.20 and the angle-of-attack range from
-4° to 24°. Investigations were made of the spoiler alone, spoiler-gap-
1lip, and spoiler-slot-deflector configurations with the spoiler projected
various amounts up to 10 percent of the local wing chord. On the spoiler-
slot-deflector combination the ratio of spoiler projection to deflector
projection was 4 to 3.

The variation of mean test Reynolds number, based on the mean aero-
dynamic chord, with Mach number is given in figure 2.

No corrections to the data have been applied. The usual wind-tunnel
blockage and jet-boundary corrections are considered negligible on account
of the small size of the model. Reflection-plane corrections to the
rolling moments were dispensed with since this investigation was con-
cerned primarily with the effects of angle of attack and Mach number on
the relative effectiveness of spoiler-type controls having the same span
and the same spanwise location. From experimental and theoretical con-
siderations, it is believed that the magnitude of the rolling-moment data
as presented is approximately 15 percent too large at the lowest Mach
number but at a Mach number of 1.0 or above is approximately correct.
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RESULTS AND DISCUSSION

Presentation of Data

The 1ift, drag, and pitching-moment coefficients of the plain wing
are presented in figure 3, and the increments of 1lift, drag, and pitching-
moment coefficients produced by various controls are shown in tables I
to III, as a matter of general interest, along with the yawing- and
rolling-moment coefficients. Since the investigation was concerned pri-
marily with lateral control, only the rolling-moment data of tables I
to IIT have been plotted to show the effect of important parameters on
the rolling effectiveness of the controls.

Lateral Control Characteristics

An inspection of the tabular values of rolling- and yawing-moment
coefficients of the spoiler alone shows the values to have the same
algebraic sign in most cases which means that the yawing-moment coeffi-
cients are generally favorable or small if unfavorable. However, with
the spoiler-slot-deflector combination there are some adverse yawing
moments at high angles of attack.

The variation of rolling-moment coefficient with angle of attack
for various projections of the controls for the three configurations
investigated is given in figure 4. At subsonic speeds the effectiveness
of spoiler alone decreased rapidly as the angles of attack were increased
above 8° resulting in near zero rolling-moment coefficients at angles of
attack from 16° to 20°. The variation of effectiveness with angle of
attack is similar to but less abrupt than that shown for the swept wings
of references 2 and 5. At supersonic speeds the decrease in spoiler
effectiveness with increase in angle of attack was more gradual than at
subsonic speeds. The addition of a 0.025c gap in the wing and a sharp
lip behind the gap along the lower surface of the wing improved the
effectiveness of the spoilers at the higher angles of attack at all Mach
numbers. Considerably more improvement throughout the angle-of-attack
range and Mach range was obtained by increasing the gap to 0.15c and
adding a deflector behind the slot on the lower surface of the wing to
direct more air through the slot. A ratio of deflector projection to
spoiler projection of 3 to 4, previously found effective throughout the
angle-of -attack range (ref. 5), was used in this investigation. The
improvement in rolling effectiveness obtained with the slot and deflector
is typical of the results obtained in previous investigations of swept
wings at subsonic speeds (refs. 3 and 5). At low supersonic Mach numbers
the improvement results in rolling-moment coefficients that were fairly
constant throughout the angle-of-attack range.
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Figure 5 shows the effect of Mach number on the rolling-moment coef-
ficients of the spoiler alone and the spoiler-slot-deflector combination. ¥
Both configurations show decreasing rolling-moment coefficients in and
above the transonic speed range at positive angles of attack up to about
129, but both configurations show increasing values at the higher angles
of attack in the region near M = 1.0.

The variation of rolling-moment coefficient with projection is given
in figure 6 for the spoiler alone and for the spoiler-slot-deflector com-
bination at 0° and 16° angles of attack. The increased effectiveness of
the spoiler-slot-deflector combination through the projection range at
low and high angles of attack is indicated. The effectiveness of the
controls is approximately proportional to control projections, although
the spoiler alone has lower effectiveness in the projection range near
one percent.

CONCLUSIONS

A wind-tunnel investigation was made to determine the effectiveness
of a spoiler-slot-deflector combination in producing rolling moments in
the transonic speed range through an angle-of-attack range from -4°
to 24°. As a result of the investigation the following conclusions are
made:

1. As was previously found at low and high subsonic speeds, a
spoiler-slot-deflector combination is more effective in producing rolling
moments over a greater angle-of-attack range than an unvented spoiler alone
at Mach numbers through the transonic range up to 1.20.

2. At positive angles of attack up to about 12° the spoiler and the
spoiler-slot-deflector combination suffer some loss in effectiveness in
and above the transonic speed range, but at high angles of attack both
configurations show increasing effectiveness with increasing Mach number
instlie 'regiontnear tM.= 1.0,

3. At Mach numbers from 0.62 to 1.20 and angles of attack from h
to 240, the rolling effectiveness of the spoiler-slot-deflector combina-
tion is approximately proportional to the projection.

Langley Aeronautical Laboratory,
National Advisory Committee for Aeronautics,
Langley Field, Va., October T, 1953.
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lfable I — Spoiler

= '.056‘

s

é%:%gh:

yalo

CONFIDENTTAL

NACA RM L53J21

NeYT 00O
TN O~
ooo o000
oooooo

NnovaNownn
VeTNWHHOO
0000000
ooooo00o

OV OAT MM
oVNHOO OO
O0O000000
Sooo00O00

~oON~NA~TEenN
NMANREHHO -
00000000
00000000
O A

- LE LYY

MeTOAOMIL A
TMARHOOO
00000000
oo0o000000

t~eEONAN T
*MROoOQ0O0
0000000
0000000

(e Tt

CWr NO®
nNTO N o
Herd {0 O
[eXeleNeloNe)

RS T o e

O HO®N
Ao TQ
"HHdHdO202
Ooooo000

N[OV NO
HOo®ounwv M
HHO022002
ooooooo00
4 e, & Ty ity

A I S O

OO~ NO®
Q@Yo
2000290902
o000 000
S T

naE~OMO~
ouneTnen
©C0000022
coo0ooo0o0o0o
® e @ %ol ele

MO HOO T
DNneTnee T
202225292
0000000
v e TeVelTe lene

000000

MO~ DO
AAVOMMNO
TMOCO0O
0000000

NOADO>QO
M OON O™
NHOO0O0O O
Oooooooo
w @ e gee) e @

DOoON~TO~~
HOWVWHMNOwTO
OHOOCOOw
oooo0o00oo
PRI e BT R

| 1y

SYMQHO 0L
NMMNRoOWVODO
OrHOOOOO
CO0OO000O00O0
S feda e ety

MHONR~O ®
AN TON
O0O0O0Ow
[eieleNo o o jo]

LR R AN
TRROXRO
R <000
oooooo0o

naMNNNo
HAS~enMA0
TMH00O0H
©ooocQoo0oo0o

O>O>DOHMNO
THAMNT O
TOAHOOHOH
Ooo0oo0o000Co

na~HTAN
HHHNDMOO
MR AHO0HNH
00000000

~MNO~OVHY
HHOAHAOOQ
Moo OHHN
Oo0oo0O00O0Oo

oWMMNOWVN
O H>TNO
MHAOOA®N
0000000

A0~ T-D
owva0OMO
QADOT AW
02000

(R )

HOMON™NO
DTN WNN
oo™t
NH00D00

e L g

O VOVNHO N
nr~or~o0Mm e
QOVITE ¢ i
HHO00 000

~O~AHNON~
oMwIMNMAO
DO TITIT T
00000000
e b

L)

AT O-HNT
noar~or~oN®
DODTTINNTO
00000000

000000

jeleNojolojole)]

(S ECATTO NG RN
VWVWVYYY

¢TI TT T
OO® 0D O

CoRt R NToRT e R
fo e N N N 0 R )

Hrer e e
(slefelejelelo o}
CHRCTR T SO g

A A A o

S S S
co0o000000
o s emta vy

A

oo
e

e

Hoa~ M~
OrHOO0OHO
o0oooo
oooooco
B Y 5 wrele

QWO ON~MOoV
NUMOOO HO
Qoooo0000
00000000
v e leleieiniu

NOOAHMHO
HOOOHOOO
OoO0O0O0O000o
cooo0ococo00
O ECECTG D

nMuuonNLM -
ooMOOOOO
oooo0o0o0o0Oo
oo0o0o000QO0oO0

O00002
000000

5= '

osNN~emM
NOO O
20020092
000000

O OEMoOno
NHOOOO
0000002
[=llfelo}e o lo]
LT S i e i)

ONOOHWN ~HO
NOOoOOoOoOoOoOH
D0000000
oooooooo
o laede e ke 0

HOOOMO T
OrHOOOOHT
00000000
0000000

g A | R

QuMmuneTrao
SO00C00OHH
2292232220
oO0000000
T s L AT )

ACn

HE>OWNO
AN H
coooow
Ooo0o00o

Sialais siw

AON TN
M>reOO
000000
[elejojofo o]

eI

e 0mn
Lala iR i 4
HHOOMNOO
jeleleloleNelo]

ArRONnON~T
TMON AN OND
NOOHHHHO
00000000
I RN g

aococodHaMM
NNV HOO™
O0O0OOHHHO
[o¥eNolefofolele]

SO RO

~OOADHN W
N~TH>NND -
Qo000 0O0O0
00000000

ACp

O~>EH
e OM®
O0OoOHOO
o000 00o

NN onT
TNDVDONO
o000 HdO0
o0ooooo

AV DOT O™
NTHT AN
oooOoOrMO0
[ef=NoloteRola]

AN HD N T
noNNuwNNn
0O0O0CcOHON
o000 000
> o e e e

L L Bt Ll (o

Ve TON~O
TMNMNOOT T
00000 OHH
oooo00o0o0o

oM ANO
nowvs~Nnoo
o000O0O0OHM
[eRojejejelele o]

mwae~o0N @
oVMTe~Ow
OCO00CO0OHAH
ocoocCcooo

O R R LR

amMMmooN
HEWO AN
HooNAM
000000
S COVORCRL

COMNTWVNNO
NOoONTOVNO
NMoodAOOo
D000000

VoM @MM
TOOHONMO
HoOoooMoM
2020200020

VoNOor~-MO®®
oMmwuVunMW N
cCO00O0AdMH
COO00O0000

Mo N T
AN HTONH
So0o00O0OdHM
oo000000

NQAHETMOO
VOHHONDR
OO00O0O0r=H
D00 0000

000000
< hoe e Gile
* <TDODNO

e

CO0O0000O0
T TONOVO

e
1

0000000
T TONOOW

e QE
[

00000000

Oo000O000

nMeeeeE
000 WYOo

CHR i i

nnHnonnn non
AR

A A e
[eXeleloloRolv e}

Ard A e

S S S
[efeNalelololole)]
W T R

e

auueuueeuE
Ao

A A A

CONFIDENTIAL




lable I.— Concluded

=-/0Oc

s
%5

=-075¢c

S
AC,

NACA RM L53J21

CONFIDENTTAT

ne~o e
omoMam
Q |Hoocooo
Q |ecococo

HaHdNO®
NO~-NO
HOOOQOO
oo0oo0o0o0o

MY T®O
TooMA~MO

YOmOWN M
TOAOUM e
HrHHMOOOOO
ooococooo0o0
L s PR

N0 I U et )

OMYNTOHT
MOor~LMHOO
HwHOOOOOO
©ococococo00

OMETOARHMN
e TR HO -
HHMOOOOOO
oococooocoo
LA e NS A S
RIS

nRNOM ®~
HOOVYTNOO
“eOOOOO
oooooo00

re e e el

AN
T H>QQ
aNMNN D
(M ECEEEET

R e

*THONNM O
onoNt~MN
LalalaTa R el
oocoo0o
I

VHAMOWVWOO
NV TON
NN H-EAOD
o0ooo0ooO00
LM R

AT eonOMN
M e O
AR Q-
00000000
vl uiis ereiel ®

NNV HNO T
DA~
A A A -
oo0o00000
U TR S

NSO T
rOoO0TAHO
AN -
cooo0oocoo
DR

mMmoo~n
SOAHHO
ocRHeOO
000000

ACp

Noh®N N
VOTDO W
TITAAAO
Qooooo

e e e e

DNEHOMN
Soa>xrow
VeMMUOO
coo0000

SV wr~MMm
MONODHT
NANMNQ
oooo0oooo00
Ve I de 5e ¥

tOATMNAHAORD
N eDONMO
OrMaANe-HO
Oo0oooooo0o
D

NOH P DO
O™~ NNDN M~
HoMmmMma M
ooocoocooo
» = sl ety a

S~ e 0N
or~vNNwn v
OorHNNN NN
ocoo000o00
v e e e e

'

DOON T
nao>TnN
nuM 400
ooocoo0o

~owvVaW
oON™M O
~OVOYTOHO
occoooo0
Bl alNiiv i e

HOoOoTNO™~
oavnan~e
aA>-evHO0O®
[elelelelole}a)
Mg o 8 ey

DO DY 0
nSsMmuvuMO A0
O>¥YrHOHOH
HO0OOO0OOOO
ool @ s liene

L '

DOV T~ DN
ne>~TTOR
A>T HO-Q
oooo0000

HeTTLON>NO
MO =TT
O~ HOHNM
oococoocooo
& o lar e enalta il

O~NOVDHO
SORAA~ N
DOMNNO N
ooocQooo
OR A it

OVOD®DON
DWOMw O~
M>~AMNOT
nNNNNo9

Ac,

HODOMM
~amr~Mmo
HYo®OoMOo
mMmmnd o

®H0VoOXRY N

wr~~o~-o o

MY ARNOM

MMM A O
1

O+HWVOHN~W
MNNOYTO I~
QYVOITN TO
AN HrNH 00

§ BERsE U

OHDAATOM
TR AN O
DNROVOT~HOD
1R AAAAHO

oV oMWY aN~
NNV AD e
DMNOVNO Ny
AN A~ O

DO COARN
mMo~No VO
DOVMNO®
HRHAHHO
olia & Shionia e

oO00000
N [¢ voao
el

o000 0O0
T TONRO
-

oo0oo000o0o

00000000
¥ YTONVOw

mweQQ
[

O00O00000
& vl ta e nide te
¥ wODNOOW

e
1

[eXelelofo ol o)
» ¢ enelyiglany
< TONOOWT

-
1

CECECECRS I

VOOV VO
B oo

TTTETT T
DOOD®®DD

e
ooococcooo
eieiee el @

el H1

-t
coooocooo
o ara Nollaiaio e

A A

aeaeeN e
e e -
o 0 ece & G

A A A -

[elejelele Yo No}
aeeNee N
o o ¢ aTeeEe

e -

~ODOHNO
nNneMeHOO
Q|eoooooo
QY EEEELET]

nar~N~0o
OVMNNOOH
HOOOO0OO
©ocoo0co0000

AOHADOM M
NN HOO =
[eRelejole o Yo e}
[oR-R-R-T-N. XeNe)
e SO

NN EHONO
AV HO ™
O0coo0oQO0OO0O0
oQ0o0Oo0000
et allslatia @l6. 9

VOO®TOOMMm
~OTMAHOO
00000000
00000000
e e e e e e

TONNOH
noowvro
N[HHQA00
QO |ecocococo
T i

"M ®
NMMOoOHAN
NNNNOD
oo0oo00o
e e e

R0 E R R

oo~~~
Mo MAON
NNHHOOO
Qo000 0oo
I S

O S O P IS

~o~OO~V®
DN EHRA YO
"D 000
[=RejeteleRe Yo o]

LYY A

VOMEDOm
neTNoO®~N~M
A" A1O0200
Qcooooo0o
¢ (4178 [\ (o eWue

I D 3 S

HeMNr~OMMQ
MeAANN>ON
HHdHOO0020
00000000
PO A L

1.0 8" SRR

nwNOMVOo ®
MDD~ O
HHO0O00 0O
oooco0ooo
o6 o 6 eiibite

i 1 6y

NOWwWOoNSw
A =D O
OHO0O0O0
o000 00
o N e e

ACm

MM e o0 o
HO>> T
mMMHOO00
ooo0oo000
o e o o

aAanwOhCcCOO®
VN HMONMN
NNNHHOO
oO00O000O0

TN -
MY HT AN O
HArHrAHA Od O
[elelelels ol Nol
Sl s viee

SawvnmaeHoo
NMOrren
OrNrHHOOO
oocooooo0o0
o ONGEOW

TN~ ODOO TN
~OATOMNO N>
O0ONHMHH™O
oooo0oo000QO0
o. o mlid avie ge

"M 0
HOHO R T
OrHO M
o000 0O0O0

voownweTH
nnwoow
MM 00
oooo0o0o

ACp

AT~
AMvOn
TTRO0O0
o0o0000

NHOLAOND
nmoomMNnmn
~cOHNHOOW
ooocooo00

OATDON W O
HONOMNO ®
~OUNOO 4O
ooooo0oo0o00

OTWOVD®DWO-I
ONHMNDW WO
VeINCO NN
oo0oooo0o00
&7 el wi e e s

nMNOONN -0
DONOVOMN DN
NITHOOHHN
00000000

onro~w
0O ~0no
T~-OMNT
HH+4 <400

e HO T
ownwn~ON
TOVDODOA
nNNN-HO0

o [$lsNo 0 10
FiF-wip 4.6

MDY OMNN
VORNOMOH
DOVOVODDOOY
NNHOoOOOO

NMMAEN NIV D
Q~>ONYT Do
ToONOM~NN®
O 00O

DITRMMND DT
oMNMMNON~TO
TONODO >
400000

QWO DM~ OV
DHRAHDE RO
NOAN~ >0
HHA1 000 OO

Wi s el e @) a¥g
1.6 S 8 By

000000

Oo00000o
eiaie s o o
T TONO

e

O0oO00O0 00O

-« T ON 0O «

ooO0oooo0o0
CECU RO Db
¥ TONOOW

Lala RO A
[

oooo0ooco0o0o
o o 8 eme B
¥ TONOVOw

e
1

RV G RG RO
M VLYYV VYo
5 o o el

TTTCTT
DoD®O®O®

A A
oooocoocoo0o

e A

B el
ococooooo

A A

I EC RV RS ES RS RO
Her A A"

MHereedd e

o000 Qo0o
e @

RN e

e

CONFIDENTIAL




10

Table II — Spoiler , Gap,and Lip
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Figure 1l.- General arrangement of model and controls.
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Figure 2.- Variation of mean Reynolds number with Mach number.
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Figure 3.- Aerodynamic characteristics of the plain wing.
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Figure 4.- Rolling-moment characteristics of the spoiler alone,

the spoiler-gep-lip combination, and the spoiler-slot-deflector
combination.
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Figure 4.- Continued.
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Figure 4.- Continued.
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Figure 4.- Continued.
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Figure 5.- Variation of rolling-moment coefficient with Mach number at -

various wing angles of attack for the spoiler alone and the spoiler-
slot-deflector combination. &g = -0.10c; 83 = 0.075c.
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CONFIDENTIAL

H _SPOI/GI'
- —————Spoliler, slot,and deflector
a
(deg)
/2
]r /6
} 20
i - 24
EEEE i
£ 8 o [0 1/ /12




26 CONFIDENTIAL NACA RM L53J21

a,
(deg)
SSor
M= 62 o /6 Spoiler
044 = o O\ - Spoiler,siot
1A 16] gpg deflector

i

02 =it
T 1
1
1
e T
0 teeH
i Y - 84 i
FEHHHY HHEHHH
.04 H TR R g HH HHH HHHH HH
SIS e i SieceE
SEanasgnsy o o B O i sunE
HHH N TR
02 st : i
, s H a8
dEEiicdsd statntant slasacatat enas. i :
._ - an, .
B i i HEHETTS :
0 [t Tt :
FEHHHEH g5
H-+11 HH H HH s H- 4 H
HHH HHH T M= 95 HHHH SEEISEESESHSE ChERH g
04 H i -;NL :“’.F H I HHH R HHTHH fiRERatgdsdiisiadifadicdass Mast HH
sttt e R R RN § SHHE :
H TN 3 = uE BEE seums
8. ST 1 T i HHH
H g _1» : ;-'u.- .?:.-..d_ ‘I‘g ?f\!{; :Ly = a : _;N—if;
o = 11 P H 1 - H H
024+ T R - et
HEE R T H HICERTH SeH T H H HH
SREERRE) & ] I a8 AEEEE A guuiia. 1 :.:’ 1 mESaSEdIaRSaRaEs gEgaspmsss semmaEnany
HiH = fa88 Iﬂ H HH w :.j H
B i_ M S & ! &8 SERagRa h:"'“_ ::__ EEs
ik HHHT ~.“°T.- L} '."{.Ls.n‘..l.;gy I i s HHH
0 8 il naudann iR U LR i Bl e i v 3

-10 -8 -6 -4 -2 o
S , percent chord

Figure 6.- Variation of rolling-moment coefficient with projections of the
spoiler alone and the spoiler-slot-deflector combination. 83 = -0.7584.
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