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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

ADVANCE CONFIDENTIAL REPORT

COLLECTION OF BALANCED-ATLERON TEST DATA

By F. M. Rogallo

SUMMARY

Test data of balanced ailerons have been collected from NACA
and British sources. These data, which are presented in the form
of charts, are grouped as A - ailerons with Frise balances, B -
ailerong with blunt-nose balances, C - ailerons with internal
balances, D - ailerons with contour modifications, and E -
ailerons with tabs. Results of flight tests and of wind-tunnel
tests in both two- and three-dimensicnal flow are presented but
no correlation nor résumé of the data has been included. Résumés
are being published separately as completed.

INTRODUCTION

The demand for high rates of roll at high speed in combat
aircraft and the general increase in the size and speed of air-
planes of all types have made it necessary to provide very close
aileron balance. i

Provision of close balance at large aileron deflections at
high speed frequently results in overbalance at small aileron
deflections or at low speeds. In some installations, moreover,
an undesirable shaking of the controls has occurred under some
conditions of flight.

Many experimental investigations of ailerons have been made
but all the results obtained have not been available to the
manufacturers and, in general, the results have not been corre-
lated nor summarized. A large amount of test data has been
collected herein for convenient reference. These data are being
analyzed, correlated, and summarized by the NACA; the results of
these studies are being published separately as completed.

(See references 1 and 2.)




Test results of balanced control surfaces of larger chord than
are generally used for ailerons are not included in the present
collection but are collected in reference 3,

CLASSIFICATION OF DATA

The present collection of data is divided into five sections
as followg:

A - allerons with Erisé balanceé

B - ailerons with blunt-nose balances X
C - ailerons with internal belances

D - ailerons ﬁith~contour modifications

E - ailerons with tabs

The parameters and symbols used in the presentation of data

C; 1ift coefficient

Cp drag coefficient

Cy section iift coefficient

ca section préfile-drag coefficient
Ch hinge-moment coefficient

¢, section hinge-moment coefficient

Cy' rolling-moment coefficient about axis in plane of gymmetry . of
complete model or airplane, referred to wind axes
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yawing-moment coefficient about axis in plane of symmetry
of complete airplane or model, referred to wind axes

pitching-moment coefficient

‘section'pitching—moment coefficient about quartérAGhord'

point of airfoil
helix angle of airplane in roll
rolling velocity; also, static pressure
free-stream static pressure
angle of attack
section angle of attack
angle of yaw
deflection angle
agpect ratio
ratio of tip chord to root chord

wing span; also used with subscripts to denote components
of wing

distance from plane of symmetry to inboard end of
aileron ‘

distance from plane of symmetry to outboard end of
aileron

wing chord; also used with subscriptes to denote components
of wing

mean wing. chord; also used with subscripts to denote com-~
ponents of wing




tg aileron semithickness at hinge
At increase of aileron trailing-edge thiclmess
Ry radius of juncture between bevel and control surface

¢ trailing-edge: angle, included between sgldes which form trailing
edge . :

q local dynamic pressure i : & i

4o free-stream dynamic pressure ; . i

Ap presgsure across balance n ; Gid : |
P - Po

P pressure coefficient( -T—-> . -
o)

v free-gtream velocity
V; indicated velocity
R Reynolds number

M Mach number

FB gtick force

Subscripts:
a alleron
b balance; also, bevel ]
i flap

-
8 gtick
t tab

Results of flight tests and of wind-tunnel tests in both two-
and three-dimensional flow are presented., Some of the data have been
replotted and are given in a form different from that in the original
source, Supplementary information on the models and on the test con-
ditions is given in table I. This table also gives published refer-
ences and serves as an index to the resulte presented because the model
or airplane designation is given in the first column of the table and




in the upper right-hand corner of each pege of model drawings or
test results., Some of the data have been corrected for tunnel-
boundary effects. When such corrections have been estimated but
not applied to the data, the estimated correction factors are
given in table I.

ATLERONS WITH FRISE BALANCES

The results of tests and the test conditions for models and
airplanes having ailerons with Frise balances are given in table
IA and in figures Al to A88. The section characteristics of
three models equipped with Frise ailerons are presented in fig-
ures Al to Al3, 1In general, the ailerons tested did not seem
very satisfactory in the negative deflection range; that is, gharp
breaks occurred in the hinge-moment and effectiveness curves at
relatively low negative deflections. This characterigtic seems
to be caused by separation of flow at the protruding nose. Fig-
ure A4 shows that such separation may be delayed considerably by
increasing the radius of the nose. A gimilar improvement was
obtained for the aileron of model A-VIII by raising the nose
but maintaining the same nose radius (fig. A39). The ailerons
of model A-III buffeted very badly over a large part of the neg-
ative deflection range (reference 6) and only a few test points
could be obtained in this region (fig. Al3). The results of tests
of various partial-span wing models and complete airplane models
are presented in figures Al4 to A49, Flight test results are
given in figures AS50 to A86. The improvement obtained by increasing
the nose radius is again evident from figure A22. Figure A24 shows
that a high pressure peak can be expected at the nose portion
which protrudes below the lower surface even though the nose radius
is relatively large. The buffeting tendency of Frise ailerons was
again evident in the tests of model A-VI (reference 7). The
deflections at which oscillation occurred are indicated in figures
A27 to A34. The characteristics of the ailerons of this series
of tests were improved by bulging the lower surface or by attaching
a slat to the aileron nose. The same modifications were found to
reduce aileron buffeting in the flight tests of airplane A-XII.
In commection with this series of tests, it was pointed out that
bulging the lower surface may be unsatisfactory in some installations
because it increases the downfloating tendency of the aileron. The

=



buffeting tendency of the ailerons of airpline A-XV was almost elim-
inated by slightly.reducing the maximum negetive deflections, Prac-
tically no loss in effectiveness accompanied this alteration.

ATLERONS WITH BLUNT-NOSE BALANCES

Data pertaining to the tesgts of models having ailerons with
blunt-nose balances are given in table IB aund in figures Bl to B43,
Section characteristics for two models equiovped with blunt-nose *
allerons are presented in figures Bl to Bl4. The blunt-nose ailerons
on an NACA 23012 airfoil seemed to be more sutisfactory than similar
ailerons on an NACA 66(215)-216, a = 1.0 airfoll; that is, the values

of ach/Baa 9 and <éch/aa)5a were close to zero and the unstalled

deflection range was greater for the NACA 25012 airfoil. Increasing
the nose radii resulted in a slight loss in (aAcZ/BSa . and a glight
a

negative increase in (éoh/BBa) for small deflections but, because
; " :

the ailerons Wwith small nose radii tenaed to stall at lower deflections,
the maximum values of Acy; were usvally greater and the corresgponding '

hinge moments were usually lower for the allerons with larger nose

raedii. Thege characteristics may also be noted from the results of |
tests of blunt-nose allerons on conventiona’ and low-drag wing models

of finite span ag given in figures Bl5 to B32, The peak pressures

that occurred over the noges of ailerons of thig type were relatively

high, as may be seen from figure B17, That the effectiveness of ailerons

with blunt-noge balances was greater than the effectiveness of plain

unbalanced ailerons is indicated by figure B19. The results of tegtg "
of a blunt-noge alleron on a complete airplane model ere given in fig-
ures B33 to B43, The effects of controlling the boundary-layer thick-
ness by fixing the point of transition and the effectes of moving the
hinge axis rearward to obtain a higher degroe of balance may be obtained

‘

from these results,




ATLERONS WITH INTERNAL BALANCES

Data pertaining to ailerons with internal balances are
given in table IC and in figures Cl tc C89. Section character-
igtics are shown in figures Cl to C33; data for finite-span
models in figures C34 to C77; and flight data in figures C78 to
C89. Many of these data have been aralyzed and summarized in
refercnce 2 in which a discuseion is given of the balance required.
The effects of changing the vent location, the surface contour at
the vents, or the amount of leakage ecross the seal are also dis-
cussed and it is shown that these modifications may sometimes be
utilized for adjustment of the hinge-moment characteristics. The
importance of leakage cannot be overeuphasized. The reduction of
aileron rolling-moment effectiveness due to leakege may be incon-
sequential but a leakage area of only two-tenths of the vent area
may reduce the effectiveness of the lnternal balance by 30 percent,
as shown in figure 7 of reference 2. The effects of varying the
length of the fabric seal and of vaxr rying the shape of the balance
chamber near the seal may sometimes be 1mportant but these effects
cannot be deteimined from the data now available. An investigation
of these variables, however, is now under way,

ATLERONS WITH CONTOUR MODIFICATIONS

The material presented in table ID and in figures D1 to D60
includes data on several contour modifications that reduce hinge
moments - such as bevels, bulges, and increased profile thickness -
and also data on several contour modifications that increase
hinge moments - such as trailing-edge gtrips, increased aileron
chord and span, and decreased profile thickness. Section charac-
teristics are shown in figures D1 to D17; data for finite-gpan
models in figures D18 to D54; and flight data in figures D55 to
D60. A preliminary correlation has been made of the effect of
bevels at small deflectione of sealed control surfaces (reference 1).
The correlation was made on the basies of the included angle between
the upper and the lower surfaces at the trailing edge and included
most of the data for sealed ailerons presented in figures D2 to D39.




The improvement in effectiveness and the m<re nearly linear hinge-
moment curves obtainable by sealing the aileron gap when a bevel is
used are shown in figures D22 to D24, D34, and D39.

Thé date ‘on bulged or thickened aileron profiles shown in fig-
ures D46 to D48 were obtained on an unsealed Frise alleron. The
effect of the changed profile was correlated in references 25 to 27
with the maximum amount of the change in profile thickness and its
position along the aileron chord as parameters. The effect of a
hollow or a thickened profile on a plain scaled ailcron 1s shown in
figures D2 to D7. An unsymmetrical bulge or bevel (figs. D30, D35,
and D47) or a reflexed trailing edge (fig. D17) mey be used to give
an upfloating or a downfloating tendency; this effect may be deslir-
able if the aileron hag a differential linkage.

The aileron-contour modifications previously mentioned provide
balance by utilizing the difference in the boundary-laycr thickness
over the upper and the lower surfaces of the rear portion of the
airfoil in such a way that the 1lift over this portion is altered.
The aileron effectiveness as indicated by the static rolling moments
will thus be reduced when a bevel or bulge 1s used. As is pointed
out in reference 1, the loss in rolling pover of an aileron will
be less than the loss in static rolling moment indicates, however,
because the damping in roll is aleo reduced by the bevel or bulge.

The results of flight tests of several unsealed-aileron arrange-

ments on a fighter airplane are given in figures D56 to D60. The
effects of using large trailing-edge angles and of fixing trans-
ition are shown.

The modifications shown in figures D1f and D49 to D54 are
intended to increase the ratio of the hinge-moment parameters
<BCh/aa)5a and (8Ch/88a>d. Analys%s shows that increasing the
positive value of the ratio —=x 2
forces during rolling. (BCh/BGa>G‘

will tend to lighten stick




ATLERONS WITE TABS

The results of tests and the test conditions for models and
airplanes having ailerons.with tabs are given in table IE and in
figures El to E53., Section characteristics of tabs on two low-drag
airfoils are presented in figures El to E7. Characteristics of
ailerons with tabs on a number of semispan and full-gpan models
are presented in figures ES8 to E46, A fairly large range of wing
sectlons, tab chords, tab spans, aileron chords, and. alleron balances
is covered.

A fair amount of data for tabs on ailerons with thickened and
beveled trailing edges is included. Tabs on such ailerons, unfor-
tunately, are most effective in producing aileron hinge moment
when deflected in the same direction as the aileron. Figure E30
shows a decrease in tab effectiveness acu/Bﬁt with increase in
trailing-edge angle.

Data from flight tests of an aileron equlpped with a spring
tab (fig. E47) are shown in figure E48, Because the spring unit
was preloaded, the tab did not deflect until the stick force
exceeded approximately 9% pounds, Both aileron and tab were mass-

balanced. Severe flutter was experienced when play developed in
the tab linkage. This phenomenon is not peculiar to spring tab
but may occur with any tab llnkdge having backlash.

Characteristics of an airplane having allerons with beveled
trailing edges are shown in figures E49 to ES3. For the balancing-
tab tests (fig. ES52), the stick travel was inadvertently set at
8 inches instead of %9 inches. As a result, figures ES52 and ES53
are not directly comparable. Information presented in figure ESO
for balancing tabs in operation has been corrected to a stick
travel of =9 inches. :

Langley Memorial Aeronautical Laboratory,
National Advisory Committee for Aeronautics,
Langley Field, Va,
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TABLE I.- SUPPLEMENTARY INI'ORMATION REGARDING TESTS OF MODELS AND AIRPLANES HAVING BALANCED AILERONS - Continued

NATIONAL ADVISORY

COMMITTEE

FOR AFRNNARTY -

Model or airplane A1r£$11 Ailer:n .
T
== kSl tocetim Corrections esti- Alp-f] 28
Typical aileron section | cg/c Imated but not flow S8
Deslg-~ y characteristics|w 5
nation Plan form of surface Root Tip 1 ¥ applied ae
(1) /2 W% 39
56(/§-<- .
T kR 0.1642 R = 4.2 x 10
c-1 I i HRGATeE (BeaB) =26, I e e and None to 5.3 x 106
—H‘ A1 : 0.1539 N=0.12 to 0.18
|
36
— il &
= i L 2a” NACA 66(2x15)-116, | o | _______ .. ___ e R =6 x 10
C-TI e —'T’Zl EeSwnws ’ 0.167 None M = 0.14
e 6
| ! . NACA low drag L R =2.5 x 10
C-ITI < ;‘; (See fig. C10.) ====si|z==g=10:20 None M =0.17
A 7<_>T 1
q—*36‘:1/
I & = 6
= \ ACA low drag R =6 x 10
c-1v e h2d (8ee £ig. C13.) | @ [-=eemmeesfeee-- GeassiRecte Hozs M =0.14
[ e
e
{ R = 6
Ay l9n" NACA 66(215)-216 R = 9.6 x 10
c-v : 80 e o I g e e e . ————-| 01725 None M = 0.20
S Js"r..u
_?_ .
2 \80" NACA low drag | e N R = 7.5 x 10
C-YI 1 i~‘ (See fig. C17.) 0.173 one M=0.16
30" s
R = 2.8 x 10
c-vII ] = sl TR (- R S e foiz0 None to 5.95 x 100 | 14

M=0.20 to 0.42

1 designations that have the same superscript

(a,b,c,..., or p) denote models or airplanes having the same wing plan form and the same airfoll section.




C - AILERONS WITH INTERNAL BALANCES - Continued

TABLE I.- SUPPLEMENTARY INFORMATION REGARDING TESTS OF MODELS AND AIRPLANES HAVING BALANCED AILERONS - Continued

NATIONAL ADVISC
COMMITIEE FOR AfRO

Model or airplane Alrfoil Alleron (9 o
T . section location Type of Corrections esti- A e o \ﬁ S
a 1 t 5 L)
Desig- Zyplc S _orersect on A A ca/c test mat:d g;:dnot characteristics &
nation Plan form of surface Root Tip 1 Y =2 9%
(1) v/2 | 572 &8
|
| 6)
-~ NACA conventional i Two R =1.91 x 10
c-v (approx. 14 percent thick) o e 0.20 | g1mensional Hore M= 0.13 5
5
" R = 6.7 x 10
- Two 6
corxd NACA 66(215)-216, | o | _________|_____ an===] 0,2 None to 9.5 x 10
a = 0.6 ’ o2 020 iimensional M=8.24 to 0.33
NACA NACA : = 6
3B Semisyan R = 2,06 x 10
c-X igg%g;s) ?232?-&:2:5) 5.6 0.60 [0.579]9.984f 0.155! . o CoC, None M=o 15
NACA ® NACA 0.905) 0-175 Cy', = 0.90C = 6
c-x1* 66,2-118, | 66(2x15)-116, | 6.2 0.35 [0.496| ana |0:162| Semispan | “Le © “TTEL SR TS
a'= 1.0 a= 1.0 0.977| end | wing model |Cn'y = Cn G o
7 o.149 - 0.031C;'Cp,
= -6
_xrrd Semispan | Ci1', = 0-86C; R = 1.44 x 10
C-XII NACA 23012 4.0 1.00 |0.63 |1.0000.15 | wing model Caly = o M = 0.05 17
- 0.045C; 'Cy,
6
XTIT® Davis Semispan End-plate R = 2.25.x 10
o (16 percent thick) 8.1 1.00 [0.565| 0.976) 0.15 wing model |effects uncertain M = 0.16
NACA NACA 6
b =
C-XTV 65(223) -2 = % X o Quarter-span R = 1,99 x 10
o : 5£2= 1.022, 65£22=16()L215, 12.0 0.32 0.641|0.945| C.23 wing model None M= 0.11
Tenrne/. i T/\_//
wor/ I
X 4
“All designations that have the same superscript (a,b,c,+.., or p) denote models or airplanes having the same wing plan form and the same airfoil section.
’ X \ ¥




TABLE I.- SUPPLEMENTARY INFORMATION REGARDING TRSTS OF MODELS AND AIRPIANES HAVING BALANCED AILERONS - Continued

C - ATLERONS WITH INTERNAL BALANCES - Concluded - NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

|
Model or airplane Alrfoll Alleron
- section - . location Vyna of Corrections esti- Ale o H
e Typical aileron section A A ca/c R ut::pt;xix:dnot mr‘e”ﬂ.u”:!
nation Plan form of surface Root Tip Iy 7 R
m : 572 | 57 | 3%
c NACA low drag Third-span R= l.'SS X 10.
@25 (See fig. C56.) S 0.42 | 0.509) 0.980/0-200 | yypig oge1 LELD % ="0.11
1}
NACA " NACA 0.25 60
! : = 0.99 x 10
c-xXvI | 66(215)-1(16.5), | 67(115) =213, 5.4 0.60 | 0.54 |0.953|(ap~. | -Complete None BR=Q
| a=1.0 a=0.7 h) model M=0.11
‘ |
| {
Clark YH i Whether correc- .
Clark YH Quarter- bt 6
modified tions were ap- R = 1.1 x-10
(1o areent li.:ip;;'cant 6.2 0.49 | 0.54 |0.93 |0.18 | span | 1ieq not P x="0.08 -|18
{ thick) = ng model |y nowm
NACA NACA - 6
23015.5 | 23008.25 5.6 0.60 | 0 |o.984|0.08 | Jemispan, Fone e e
(approx.) (approx.) ng m : 2
6
R = 0.74 x 10
NACA NACA y 0.85 585 0.940[0.20 | Complote None S
25017 23010 8:0 (eim) | 0 0851 028 model M = 0.092
NACA 23012 7.2 1.00 | 0.56 | 0.94 |0.20 Flight None ettt 14
NACA NACA 0.14
66,2-118, | 66(2x15)-116, 6.2 0.33 0.485| 0.992| (ap- Flight None D s I 2 |
a=1.0 | a=1.0 prox)

1A11 designations that have the same superscript (a,b,c,..., or p) denote models or airplanes having the same wing plan form and the same airfoil section.




D - AILERONS WITH CONTOUR MODIFICATIONS

TABLE I.- SUPPLEMENTARY INFORMATION REGARDING TESTS OF MODELS AND ATRPLANES HAVING BALANCED AILERONS - Continued

NATIONAL ADVISORY
FOMMITTEE FOR AERONANTICS

Model or airplane Airfoil Aileron =63
section location e ¢1 1 ojo
orrec t1| g
Desig- Typical aileron section A A co/c T{PetOf mated bu:n:o:’ Air-flow (@@
nation Plan form of surface Root Tip Yy Yo s applied chulcterinics.-c:
m 572 2%
[ |
——— 34~
121 *jﬂj NACA = 6
p-1J ! L R 66(215)-216 oy R 0.20 oo . R = 3.8 x 105
] e - ‘t ’ Sl eD e | e an one .
| P£roplates—1 1 = 0.6 oyae || dimensional ¥=0.14 to 0.34
| |
A
o
| | 6
Two Correction ap- R = 1,43 x 10
(= | [ cnacs|eeess]|0,
D=11 S '}L NACARCO0® 0-20 | 11 mensional|plied enly to 1irt| M = 0.10
‘—8/'
42"
=S > NACA
D-T1T® H | ¥ | conventional section oo e | e 0.20 Two Undstermined s
[ +—-—4 | (approx. 14 percent thick) dimensional
End\plofe —— I
NACA NACA 4 - 6
p-1v8 : 23015.5 | 23008.25 5.6 0.60 [0.579 0.984|0.155 Jemispan None e a2
-— (approx.) (approx.) wing model 2
6
o NACA low Third-span R= 2,35 x 10
D-v Resiis, ggf) 7.3 0.42  10.5090.9800.20 | y FEEAREY None % = oni 23
6
S NACA low dri . Third-span R = 2,35 x 10
D-VI (See fig. w;?) 7.3 0.42 0.509 |0,933|0.20 wing model None M= 0.11 24
r i Full-scale | Correction ap- R=6.0 x 10°
D-VII ! lncA 23018 NACA 23009 5.3 0.87 0.565 | 0.931|0.20 co-pi.t. p}i:gutzklnglo i =.0.10
e | mode o
Laa designations that have the same superscript (a,b,c,..., or p) denote models or airplanes having the same wing plan form and the same airfoll section.
’ 0 , £ v ) K X
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TABLE I.- SUPPLEMENTARY INFORMATION REGARDING TESTS OF MODELS AND AIRPLANES HAVING BALANCED AILERONS - Continued

D - AILERONS WITH CONTOUR MODIFICATIONS - Concluded

NATIONAL ADVISORY

COMMITTEE FOR AERONAUTICS
Model or airplane Airfoll Ailerg;) 'g -
section locat Corrections esti- £ g
Type of Alr-flow (3§
Desig- Iyploadialleconizect cn A A v ca/o test ’“t:gp‘{‘;:dm" characteristics|d &
nation Plan form of surface Root Tip 1 Jo 22
(1) v72
" Whether correc- & 6 |25
g NACA 2213 | NAcA 2205 | 6.7 | BLPoal) o 500|0.868( 0.17 | pRironoBeR |tions were ap- | T el
wing plied not known 27
Whether correc- 6
h Elliptical Third-span R = 1.5 x 10 8
D-IX NACA 2213 NACA 2205 5.7 0.500( 0,868 0.222 tions were ap- S 2
wing wing model plied not Ynown M = 0.05
|
Clark YH
| Clark YH .
L2 i == (Jodified | (12.2 per- | 6.2 PRI | PO b ol e prizatal g el iR = 1.2 x 10829
: | 1 cenxé thick)| cent thick) 1.00 | 0.26 ["in& model | 5ied not lmown A
Tunnel wall— Py
e |
f i
p-Xx1" . 1 HACA 'compromlse 5.8 0.45 |0.61 |0.965|0.187| Flight . None R = full scale
i

low drag

= 0,69

e x

1
All designations that have the same superscript (a,b,¢,,.., or p) denote models of airplanes having the same wing plan form and the same airfoil section.




TABLE I.- SUPPLEMENTARY INFORMATION REGARDING TESTS OF MODELS AND AIRPLANES HAVING BALANCED AILERONS - Continued

E - ATLERONS WITH TABS

NATIONAL ADVISORY
COMMITTEE FOR AERONANTICS

Model or airplane Airfoil Alleron o
section locatian y Type or |COTTECEtions esti- rerioy =5
Typical ect t = =
Desig- JE atlercnisection A A a/0 test mat:d ?::dno characteristics| &
nation Plan form of surface Root Tip Y1 Yo PP 3%
1) 572 | ©/2 EER
26
J NA a R = 6.7 x 10
B CA 66(215)-216 S s v Two s
a = 0.6 . 2 Q220 dimensional Hone Mioo?gg 2018.54
;
}
1 NACA 66,2-118, 5
E-TT = TR ] e Two R = 9.6 x 10
(:ppri;c(.)) e St dimensional None M = 0.202
-ITIP | _| j T et e . T - 5
B - | Clark Y 6.0 1,00 0.70 [ 1,00 |0.40 [Fall-spen None i O o n g
|
D = 6
B-1V | Full-span R = 0.6 x 10
| Clark Y 6.0 1.00  [0.60 [1.00 |0.25 | [Woe-2PAR, None e 21
il
6
= NACA NACA Semispan R = 1.5 x 10
E-v& SSo1eTE R 5.6 0.60  |0.579f 0,984/ 0.155| Demispan, None ¥ =oon 32
- ' i ok HACH 0.490| 0.894| 0.149| s = otk = °
E-VI - . - . . . . emispan c R =1.9 x 10
<>=* O0ssll, || oelexibislit,) 02 0:33 10490 0.940| 0.162| wing model o = Cn' ¥ ='0.11 16
I : J - 0.031C;°Cy,
. 6
EB-vIIC | NACA low drag Third-span R = 2.4 x 10
% (Ses fig. EB5°) 75 0.42  10.5090.980/ 0.20 | RS AREY None ¥ ='0.11




TABLE I.-

E - ATLERONS WITH TABS - Concluded

L=419

SUPPLEMENTARY INFORMATION REGARDING TRSTS OF MODELS AND AIRPLANES HAVING BALANCED AILERONS - Concluded

Model or airplane

Alrfoll Alleron d e
section location — Correatitns lentis it é‘s’
Desig- Typical aileron section A cg/c e o mated but not r-flow s
n!zign Plan form of surface Root Tip A ¥y test applied characteristics| '.é's‘c
(1) 57Z2| B &L
| - 6
NACA low drag Third-span R = 2.4 x 10
E-vm® (Bae tioy res, 7.3 0.4z | 0.509 0.980|0.20 |THArd-span None e el 23
! l
6
c ' NACA low drag Third-span R = 2.4 x 10
E-IX a‘b (See tig: B85) v.3 0.42 | 0.509/ 0.938|0.20 |THId-epen None s 24
E-X connn 0 0:5¢ 0.72 ?;:3 0.40 | Semispan No corrections |R=~ 0.6 x|10° 33
(approx.)| (approx.)| O prez)| | |wing model applied M= o.o«\
h X 2213 06 5.7 Blliptical] o o | o.g68 ?'222 Third-span | Probably no cor-|R = 1.3 x 10° 28
R ) | i A : wing | +808 | ap )|ving model | rections applted| X = 0.08
Tunnel wall-/| "~~~ J
n ’ 0.17
E-XIT i NACA 2213 | NACA 2208 5.7 "ti‘l;“““ 0.5 |0.868|(ap- | Plighs None B e .7
w NACA
E-xrr” i compronise 5.8 0.46  |0.61 |0.965 0.187 | P1ignt None . = Isemewer S
. J low

lAll designations that have the same superscript (a,b,0,..., Or p) denote models or

airplanes having the same wing plan form and the same airfoil section.

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS




TABLE I.- SUPPLEMENTARY INFORMATION RBGARDING TESTS OF MODELS AND AIRPLANRS HAVING BALANCED AILERONS

[bes!.gnnuons of low-drag airfoils, regardless of the form in which they appear in the other
references, are changed throughout to the form described on p.2la of reference 4]

A - ATLERONS WITH FRISE BALANCES

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

Model airplane Airfoil Alleron
or airp section location Type of Corrections esti- Alr=fiow oS
Desig- Typical aileron section A A = = ca/o| “Tooe mated but not charistarlotices |88
nation| Plan form of surface 1 [ applied - E
(1) Root Tip v/2 | /2 5%
& &
r\fo‘j
l B Two A 1.035 R s 1g§6 5
o [ ; o2 e cmene|awane |0, = 1,035Ac 0 6.8 x
A-I e oy NACA 23012 0.20 dimenatonal °;c 1 M=70i20! taiotaa
r‘.ié"j
3 NACA low dr = 5
H i ow drag A, S| R Two R = 6.0 x 10
ATt [ »_ (See rig. A8.) % 022441 menstonal i X ="0.14
=
f RESN 6
|l | | NACA conventional e wence|casse [0,20 Two End-plate effects |R = 1.91 x 10
gsill | '}_ (approx. 14 percent thick) o dimensional uncertain M= 0.13 6
NACA NACA Quarter- R=1.99 x 105
A-IVb (223)-222, 65(216) -415 | 12.0 0.32 0.641/0.945|0.23 span None '" S 0.11
A a=1.0 a = 0. wing model >
Third- X 6
c NACA low drag R = 2,35 x 10
A=V 7.3 0.42 0.509(0.980|0.20 span Non® =
(See rig. Al18.) wingHisadel M =0.11
6
Cy'. = 0.86C;" R = 1l.44 x 10
a-vi¢ NACA 23012 4.0 1.00 | 0.3 [1.000|0.20 JemiEpen |o 0 oy and 2.88 x 10% |7
wing mode ° M= 0.05 and 0.11
=0.045C; 'Cy,
Davis Semispan | Bnd-plate effects| R = 2,26 x 10°
gl (16 percent thick) 8.1 1.00 0. 0.976/ 0.21| ying model uncertain M= 0.16
-

1
All designations that have the same supersoript (a,b,c,..., or p) denote models or airplanes having the same wing plan form and the same airfoll section.




TABLE I.- SUPPLEMENTARY INFORMATION REGAEDING TESTS OF MODELS AND AIRPLANES Blm BALANCED AILERONS - Continued

A - ATLERONS WITH FRISE BALANCES - Continued

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

Model or airplane Adrfoil Alleron Je
locat Corrections esti- < ©
Sesia Typieal aileron sestion Section A 2 Seation ) S Type of | mated but ot | parhlis flow as
nation Plan form of surface b4} Yo applied bara oE
(1) : N Root Tip v/2 | v/2 8%
Whether correc-
: RACK 6.8 0.30 Complete:
A-VITI Q Unknown W38 | (approx.)| (approx.)| 0-598[0-978 0.2 |CRCIE| tlons were applies Unknom |8
A-1X NACA NACA 8 0.6 | 0.459[0.951{0.15 |°genaa™ Hone R = 0,78 x 10°
2418 4409 S J o S model M= 0.11
: 0.48 Complete R = 6.38 x 10°
A-X NACA 67(115)-1(14.5) 6.2 (tipy |0-661[1.00 |0.20 |"osag) ¥one ¥ 0.13
t NACA NACA 5.3 0.67 |0.5650.951 [tane [Complete None R = 2.74 x 108
A-XT t 23018 23009 s s > T | ey | model <
NACA NACA 0.20 :
a-xrrf 23018 23000 5.3 0.67 [0.66 [0.98 ({20 | Plignt Hone s
proxs)
0.19
A-XIII Conventional 4.93 0.66 0.64 |0.96 |(ap~- | Flight None = |eee=- cemmacia -
prox. )
NACA NACA
a-xtve 23015.5 23008.28 5.6 0.60 |0.665[0.925 |0.228| Flight None  [e=emmceeeeeeee 9
= ! (approx.) {approx.)




fABIE T.- SUPPLEMENTARY INFORMATION REGARDING TESTS OF MODELS AND AIRPLANES HAVING BALANCED AILERONS - Continued

A - ATLERONS WITH FRISE BALANCES - Concluded

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

Model or airplane Alrfoil Alleron
section location Corrections esti- ge
‘ of Alr-flow o
Desig- ypAedl elicron ssnsion A A ca/e | “Teat’ | mated but ot |y recteristics ‘§§
nation | Plan form of surface Root Tip Y1 5,7% Po gy~
(1) - 572 8%
[ )
A-xv @ ‘m 25038 e 6.0 0.38 |0.681|0.957 [0.198 | P11ght ool [eetaves R
o¢ |(ap. | Pr1gnt ¥
A-XVI 6.5 | wececcnaa 0.54 | 0. ap- one EeNSsstntene s =
R | D prox)
X NACA NACA 920
A-XVII 2218 2200 5.9 0.40 |0.569|0.933|(ap- | Flight None =eacmea asSeatan
= : prox)
NACA NACA s | Maptiond | o ool o agalTadT | progne < el i el
axvir® ; 2213 2206 e wing . * )
- — — m.
|
[

1A11 douyauom_‘ that have the same superscript (a,b,¢,,.., or p) denote models or airplanes having the same wipg plan form and the same airfoil section.




B - AILERONS WITE BLUNT-NOSE BALANCES

TABLE I.- SUPPLEMENTARY INFORMATION REGARDING TESTS OF MODELS AND AIRPLANES HAVING BALANCED AILERONS - Continued

Model or airplane Airf:u :iltrcim Eg
section ocation a
Corrections esti-|

Type of Air-flow 00,
Teslg~ Typical aileron sestion A A ca/c test mnc:gplir:dnot characteristics :E
nation | Plan form of surface Root Tip Ty 3, <%
(1) 572 w% a

s R=2.8 x %og

el [ =1, to 6.8 % 10

B-1 NACA 23012 0o B ] et 0-20 | yymensional|8Cls = 1-0558¢c; s e L)
o R = 2.8 x 103 ”

BeIl NACA 66(215)-216,a = 1.0 fe2) mm——————— R 0.20 | dtmenstonalfdcy, = 1.0398cy | to 8.8 x 107

NACA NACA ~ 5]
B-1118 23015.5 | 23008.25 5.6 0.60 [0.579|0.984|0.155  fomispan None e

(approx.) (approx.) ng £
N NACA NACA Quarter- R =1.99 x 108
B-IV 65(223) -222,( 65(216) -415, 12.0 0.32 0.64110.945/0.23 span None ; “.O 1
a=1.0 a = 0.5 wing model SR
NACA NACA 04185 gomplete [C1'c = 0+97Ci" | R = 0.8 x 108
B-V 23015 4412 7.2 0.42 0.500(0.960 ollalgs model cnqc = Cp' N = 0.11
2 - 0.02¢;'Cy,

1
All designations that have the same superscript (a,b,c,..., or p) denote models or airplanes having the same wing plan form and the same airfoil section.

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
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Outboard end of aileron
Figure  Al9. - The Q29 c, balance Frise aileron oh the

04-scale model of a tapered /ow—c/ra_9 Wing.
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@) Original.
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(6) Modified. g ¥ B
Outboard end of aireron NATIONAL ADVISORY

COMMITTEE FOR AERONAUTICY

Figure A20-The Q40c, balance Frise aileron on the 04-
Scale mode/ of a tapered fow-drag wing-




25 6 B 0 B 16 2¢ o2
Aileron deflection, 4, ,deg
Fizure AZ/-Effect of nose radius on aerodynapmic
characteristics of the 02395¢, balance Frise as/eron
on the 0.4-scale model of a lapered low-dragy WiNg
o, iCL ) @R

24 32

/6 - - 6) 8 /6
Aileron deflection, 8, ,deg
H'yure AZ2- Acrodynanvic Characteristics oforlginal

0295¢, balance Frise aileron on the Q4-scale madel
of @ Tapered low-drag wing.

AV 12PN

. 6T¥-1




2k

Mode/ A

e 1T EERREE LT
1 { ! {
L7707

| 7ewbHO
QQ 2, ,
Lo la %&Ta{ |
i Tk i
. 7

3
4z
i

Py
X

o
i

O JUIRD
200 JUSUOUI-

5.
i
5
\\'l
Ny
o
d ‘ﬁo

wETITS,
1oL,

G

it
]

i L

’;

'%7?:‘/._ 5 p

B
A

N AL

NA:SSR0Z

X
¥

U

, -g'

Q
==
b
T

T

54

I

i1} i8¢
~J] B8 3
3 g

)

Oy R
’n,-_\
+

e |

DIfFI07 AU

|

)
-y
']
by
s

g

7
P,

}r‘
A

1%
aiw.?

[

Wi

UF IO uT e

2
|
1
i
|
|
1]
#
i
/1
<
A

GT7=T




%

NG

iy

G|

R
!

(SR

(@) Lower surface, original. (b)Upper surface, original.
figure A24.- Local pressure surieys cover the  Ofc,
Frise ailerons on the O4-scale model of a

low-drag wing. o<,[°; (,0./7.

balance
tapered

i

Zc)Upper 5urfécé, Mod/‘f}éd.

AV 900y




7o Wirng 4. £,

C
G=2oc:

C‘/bg/w:/ rne, i

e Aee ey THE Ll aileror without bolorce
o2 Of50¢

I 3 E ¢z20c

( :. ~ )1;

\ A Rogz3c 0259C

L (M f i /il ; B Choro /e,

{ [ \o/s5C

) 00«7t bt

. Reoroeg The Frise oilerorr with ol.326¢,
-—,Gé‘;}%zgg‘i:_i Symmmetricol/ nose bofomce.
Cerse. TROF25E

2 [ w *.0/F0c
e | G220c
Sea/ |

A .O0C/>PC ;
/“*‘\ .J[,‘/jc .= 20c
v \}\; a
g R
(0548’/ Ao O# 73|
= \
) va , \ / -0€c—<’0£e<{~adc-t—oac——_—l———./a‘_———1 =
loossd] 7 Joe N[faste | aBe o —
| c&\gwﬂ o273 _ _ —————
[N B )
0SF4¢ The Frise orlerors WiX50.2785c,
Q ? basrarce 7na @d0/c fower S¢tfoce Sulge.
I"\\ C &0c
Z Rubber L (2

Seo/\ /J/
? K( Choro he 5
’ - e i / :
g ( '/_,‘L"’/‘ - Hinge axis
S5 R or &

S 4-’/76) X=.05E29C, gopo = OoFfC

)\\d—-—y—‘;g ,L-o,.q;__zg’)x:.ofﬁc,ya/o—— oo33c
078%, ThE fr/se or/eror wirhl s r& 6, bojarcs oho o

0078, £r0.5/% rose s/loF (Naca 22 .airor/)

Figure A25-The 020¢ by 0.37% ailerons test>d -or the

NATIONAL ADVISun 1

COMMITIEE FOR AERONAVIIG> &~ F2ut Serm)span NACA 23012 airtoi/

W/? hlhge ares
at Tunnel wall

Figure A26.- Schematic
diagram of test setup
in LMAL 7- 6y 10- foot

tunnel.

“Tuft

Figure AC7- Juft action on lower surface of up-deflected
Frise aileron, showing cause of ascillation.

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

NATION®L ADYVISORY
COMMilitt Fult ALRUNAUIICS

Ty 1P




v *
o= il
bL1h-71
st =
T B
i i ] o
7z \nw T AR #47 L lw._,
pES OA/ (B
| | |
I\,vr T2 VAR S i i 1
| 1] | | b b
[OR 1 10cA T (08 i
W i
T ) e o] 2l et I ! ik 1970 theo s M e - 00 "
| ; ,.U
H T NI
: S
| | 12 N
TR i
Ny
{ i 0 At ! -
[ S 7 M 8
Tl | ]
AN B INE | I TR
RN 2 N
| EEENSEEE DN
CA R R E R
: | | | Loty | !
” Rl AT
T i
A
I T i T i |
R | {3k
S i B
i | | i 70 H Q.
! ; | | i 5 il
i ] L g .[Jb
| | | { | [ | N
i e s 7 G
I i e R R AR S
| 1 o | _
R R
{ EEE T EED
R
| 1 w.
e E
| i R s
I S LY
L O R O
| Qj. | U
— Yok
SEEdE o
* oot ]
zY- i
§
o
e ] 7 A R
e e 2 A R R
N o R o P




L1/

NP

TR

0 i

“9

D
i
5071
T

o

-+

by, 1

Pd

ISR R b

ra

WAL 2L s

i 4
B

77

)
777

LN
SN

D

-

<&

=7

244,

/f"

|

N

i ¥4

’

Q

=,

-

DUIOL ~
R LG

w27

R Gl

i
£




Model A-VI

) i = ] il i r
i B } | i ¢ [EatEl | |
AR AL HOpD 21062 YO p) DU
z e, = o O i 8 b 2o pdial Ll
e o e o I e o (A W - 22 A Ak
= D 2020 L J0 | SoIISI4ai96 1040,
N8/ [ - b330 00 Lioti=5/ 130
5 2 § ,r”.. H 25 ke | T AR Bagi et
f Ffe B ar
; R Rl
. L t 4 \‘lf ﬁ 1:1 0 ) R o
~
I Lo E i 3 A A 5
AN B
A BN | |
AN b o3y 1050 _
AL e N J
‘l+x A Y 3 i 1 i
[ 1 N (T I
T i ~ I
B 3 S| n u..q”
8 N0 [ S A - eI
— | Bl |
BEE i VBN AR
| | .
ANY i T N I 7 ; W_L
N o Rl |
AN _ et 1 ¢ i 2EsE
N dhmains - dHEraEe o
i i 45 4 s e e O I 0
i W\ = | QQ%& ; «.‘w b3, | -l
| | ERCREN RN
i w\ 8 0E i A im;r_k NI
\ & e
! _ﬂ/ N : = — i fel A.VMV -W;iw
f 5 G A il < N |
A EEEEJREN 10
= b i f W WL :
I L . i R 2 I s
| / bl Y __J 2
= N R
| " AR
] i RN
B SN : U in DI
3T i ¥ N0l 0 ' B
Ay
i sl i N T .
= : Poz= =& !
; SPb
I \\.l.... 7 L " i 14
s BU7 .ﬁ L Wi T
el T 5 Nut o
S5 BBt s = 1 1] O L 0 1 i A |
| i | |




i AN
EEE ;

|

1

SDUDUN
\

e

e el L

N

5 oy
N

N
~N

2N
X

|
f
|

T

WCH

Sl

el L e

1
T
i
T

!

]
o

1
LS}

2

i

i

|
8

3 ..lvlvlll% 23 JEE St i




1 e A
!ﬁﬂ‘ﬁﬁhmﬁh mnmmmzmn
i Hﬁﬁ?ﬁiﬂﬂ xmmmm

ﬂ
Iﬂ]!lilll HIH

i
} mmmv"ﬁmmmmm
ﬂﬁihﬁ;lﬁ;@ﬁﬁ&! i i X msm*aﬁn“mu it G
R B R mnzgz,.mlhm%%

i =
E%Eiﬁéﬂ"‘ﬁ!ﬁf‘ﬁt@ﬁﬁlﬂﬁl@im | i B
A R i i i I E%Eﬁ!i if

SR R L i

‘Kﬁlﬂl“ﬂs i whummnmm'mm
Eﬁi‘funlﬂslﬁ}lfﬁ("*.milil!ﬂllﬁﬂﬁﬂlﬂ il i
: ﬁih&l&!iiﬂﬂlﬂﬂlhﬂilﬂ&{lm}

A
277 L d A i VA MR
i i i mmmuu!mmmmmmmmmmmmm

| 6 i : .
565 8 ——— g |
. 1

V4
Frise aileron -~

c=24.0"

End plate - - _

§=9z3" S S |

k3 cgpr—camlc
Chord line .

) . . :
t_///’l .0/c : . . 5 :
Wing section ; Davis (16 percent thick)

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

Figure A35-Plan form of setnispan wing model
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Figure A37-Planform of wing of YI3-scale airplane model.
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Figure A42-Plan form of wing of 1/14- scale

girplane rmodel. LMAL 7-by /0-Foct
tunnel.

042
~Chord line _ ‘—l_

Inkogrd end

NATIONAL ADVISORY

" COMMITTEE FOR AERONAUTICS
ooy [+:/83

R=286 . 26 Aas® .0/3”1

<00t [N\ =2 _ Chord line

= il
.ozd.l o7 "
R= .035—/ L EJ-:—OQL o8 — | *Hinge axis
Outbogrd end
Figure A43.- Details of Frise aileron tested on the

/14-scale model of an a/rplane.

X1V [aPoW



Mode! A-X

"‘ ~9K. 8 - —
e e
f
| .L—~"" o
! \\\
l \Swotted Flaps+
(& (¢ =.20c)
M)
5.8
Y v
N
L i
NATIONAL ADVISORY _ —L il el S
COMMITTEE FOR AERONAUTICS S

Frigure A45-Plon form of wirg of 0.375-scale airpline model.
NVACA [9-Ffoot pressere fonne/.

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTIC®

Fiqure Ads-Typical cross section and deflected positions
oF 0.375-scale airplane model.




Model AX

I R A ﬂ IP
Il!’!}lll]!lllll!]llIHIII‘" e il I
it ’lilll Iﬂlllllﬂllllllllllll‘ ||||IIﬂl'llllllllllllﬂlllﬂllll N"nﬂ
ll:!lillm i IR 4 il lIIIIIIIIIIIIIlllIIIIl ll Hll{}] |

A e
ﬁ ; mmm%ﬂ“ﬁ% i [lI Immﬂ%}: IllIIIIIIIIIIII T ]
s L SIR LR e na
il U"mﬂ%lﬂlﬂﬂlll%l Iﬂlﬁlﬂ%ﬂﬁilﬂﬁﬂ mmli““ g”M l“
L I immmnmmmwmmmmmummmm%|mmmm
iin EEAE mmmmw% e

i § .

L il mmmmﬁhmﬁmmm% ﬁm mmmﬁmmwmm%ﬂ|ﬁhm
i i T | 0 SRR A iy
it mmnmuummmmlmummnlmm'm 0 ]
L : B e S S wmnmwmwnwm|wﬁwum
L BUEE G T

S, . e G R A R R unnmmumnuwmuﬂmm III[ﬂ]llglllﬂﬂmmhixIIIH!II!}IHHIHH[III“HI}HWHHI i

; I mlmm|‘}l’

i I

O v e
B u@@mmmmmmm&%mmg@w

i\ ﬂmmmmmmmmumvummmmmumummnuulmamm, i xII SRR
i W A R A 0 M R
LA 'MEIHHHBH!EEﬂﬂlﬂﬁllﬂﬂﬂllﬂlﬂﬂllﬂilmﬂﬁlﬂﬂﬂ !llll !ﬁl

R A B ﬂllmllllﬂll il
S umnumm
T lhill'ﬂﬂllhlxliihlﬂl T i i
i s S M qum;mnmmmz!

i

e

i i IHIHIII[IIhIIlIIIII !Illl Py, Wi
R m”ﬁlhﬂ.“%m“‘li&ﬂhs“'ﬂllI[hl![‘imﬂlll!i‘ﬂ.xmlﬂlIH‘IHUIIMHIH Ll i il |'[ i il :ﬂlb‘ “‘llllllllll! llll[l]llllll [t
i il i il IIIlIIIII!uIIHhi“lIIII[ (I IIIIIIIIIIIIIIIIIIII
i ‘iﬂ i | l l l.llllﬂllll. .Iu[l[ s IIIIIIHIIIIIHII NN IIIIII' lﬂlﬂﬂl
m‘i‘"l]ﬁ!ﬂlbmm&%!hﬁlliﬁllﬂﬁm"‘“lll I i I"‘"lmﬂlﬂl .Axl IﬂII!ﬂlIIIIIlI
lk?ﬂl!ﬁlﬁﬁlﬂllﬁ'ﬂﬂmmﬂ!ﬂﬂﬂl I‘lllﬂlﬂﬂ mm i IIIIIIII i
i x,E T II‘IIHIIIIII

L
Li%%ﬁdm i Y

b H!HH!H'H!I
Wil“ﬂ "Bﬂlllﬂllllmllllﬂ
mum M*EE '!IIHI]HHH i
mmumummnmnnu @ NIIHI!IIH‘!II]IHHI[IIH

IlIIIIﬂlIKS'HII il HIIII
l L 'HIIIJ‘TIIIIIIIIIIIHIW I
NN IIIHlﬂHIl- II lll"n‘lllllﬁlllllllllx" I!lIMﬂﬂll;ll
"Ih'll&fﬂl'ﬂll"}llﬂllIII!HII]]
il

“"muﬁ}%}}ﬁn%%mu%um

:54
= 5

_=_i§ g
EEEESSSE=S

IIEIHOEE! "tl 'illlﬂli!l’llIMLmF'ﬂ AR A
ml@!mnﬂ?llﬂllm’ H |€ m!i!!ﬂlﬁil‘liﬁﬂﬂﬂ’Lﬂﬂlﬂﬂllﬂﬂlﬂl}uk .H
mmmmmmﬂmm i g III
:@i‘ﬂ‘é@@ﬁﬁim lﬂﬂﬂ&llﬁlﬂg gﬁu RNy I
il ummﬂmmnmmmnn Illlm mmmmmm i LT

i ‘MHIB i Il]lﬂllll!]l I ﬁ

[ R it Iw
G mﬂmmum'mu lIlIlIIlMx"Il]lllll!l!!ﬂmllllllll |

i Il'lllﬂﬂlﬂlllﬂﬂ' “‘!LE"‘ilmlllllllllllllllh, t |m| !ll!lillllllll[lﬂl!‘mlllhll
b il I e

1”%mwwﬂhmﬂum i %
[

I 20 ] %u i
i o i Illﬂﬂlllﬂil%
|

m@:mmmm L R BRI
mmggﬁmm'%%%%ﬁﬁ%ﬂ%%ﬂmm
i W N T

_F_

=S===
==

==

JIAA
mwmwn i v "d“’fﬂ'ﬂ”""ll'lll"lllllllﬂl A
g lfi i 4 s ki L L

1 bn the

s

Fiony 05 :

5-scale airpli

@

rer

i
7

Frgure A47:




- 5
e
N
. i
© O
CO $
‘ Aileron root-mean- N
i square chora=544 “
.('h NACA 23015
&
N>
|
|
Gy
N
%!

3
bt——

il el NACA 23018

| “"
386
NATIONAL ADVISURY

Figirre A48-P COMMITTEE FOR AERONAUTICS
/g’; 1 dee/ 485;« j/a” form of wing of o y/2.75- scale
o] fl- 'f f—fy a/'r /a . ?

foot pressure tunnel. i e

XY /9P




|

60"
NACA 23009

L-419

A

7 6 -

—

—— e —— o
—
-~
-
-~
——

NACA 23015
NACA E230/8

/6”}(_

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

Figure ASO.-Plan form of wing of fighter-type airplane
tested in flight of LMAL.

IX-V 3 ojdaiy



AXIL

Airplane

] 0 o TTTT] %
—original short balance | 105 1 O 0 0 1 1 O O 15 [ O . o
‘1 1 00 L
S UL anl 1 b NATIONAL kpyisppy T U A 7pdal |
YISoRy == E o 3 1 ‘
e RON4,, T e A i
( _yinge axis e el 2 [ / [ i |
— 1 — 21" ﬂ\ I ] T I
Original aileron Dl L ) i (| A [ 1
(large balance) S | 40 O A
o PRSI | Bl it
I— S | | | | / o o 2 |
id T~ | | Bff ||
Fl | = | 1] | ]
Y] | [ = [ ‘ 1
Sipl 1 | 1 | ‘r 1
_K | Il 1! N | : | | |
= 1 EEEN o 5 I I 2 M O M
I : I ‘ 10 0
(&Ll T , 4 EEEREE o
i S R 4 | | ‘ | 1 _! T
ibw_w’/‘/l,f%fj‘}l\; |
[ | | | | s
s A L] A
RN Y AN | ghE
=i 1 T 1 ‘ T =4 i
E =1 = {0 2 5 | 6 |
1 ~Zl, Mod 3b  (on 34, left slai T 2 [ 6 e L
as shown;. righi LI e EEEEEE 2 [ 1&11 /2]
s/atat 26°) I I 2 7 | Rugh 1 |||
< | | isksig Ld et S S Sl ) |
i i T 4 l-q VV lf’;lLIl" 1Tor77rT7r LJ‘I \lf", If"l- l i
=== i [ Fidurel AbZ_ Varidfloh | df | feft| rigatlanty| | |
X i | [ i [ | ] | = e e | [
Mod. 4 ‘4 Z"’:f i‘—— /1/‘}1 i!’i feron-ae I’p( f;/( 175 ""‘”h‘ s,ur‘;'l‘r‘ z"{l :
] . T STick | pasition [70r nol fodd on_systern. ||
Figure A51."The various modifications { . 1 e
K . ] ] T ] | T =
to the ailer b B N B S R BB S
HErongaeE o T 8
15110 O 1 e [ 1] 0 5 O | ]| ; |
EEEREEEEE o B EEEEEENS R R
CIEOEET | i 0 [y e [ 11 {0
A W 17 0 | TR 1l DEOEEE Jff
e B | 3 e RS DR T EEnm i
| 3 ST
[N e | oot I Sy T T L
e B N 't EREPEa
Lwmy | Zd | | [ iR 4 71 || |
S Bzl o R e AN T
= %“E l W o= I | 4 IR af |
Ll | 1glg [ .\ Thdicated I 1| || N e \ i | i
‘,j l,'.__ ..... _‘\ r air- spees ] ! | e \ [ S 1P O T e A5 e
| 1 \ Yoo s [ ] ‘ Bl i) [Zhdidated | .
B L L o B e R Y P mmm EE N
- - P4 I b laln | \l\ AR | | |
Sis um | [/FEH /11 I 1T Rlg “’;_%ﬁj@?wt 1 :
&Q- : — : D I/ | §; . ' ‘ \_o 14— /1
I ISy | EiD | | ' | I 21 | | !
; “;Q L& | ; —ﬁ-"‘" [T 5 1 Y I I H "Z‘gzz"'—\'x‘( AL
(il | DI T P » i T 2 I D = O O
N 0 P B aEEEEEEmEEBZAZ. &ammL
S A e e N [ ] ]
—— 2 l ;,/“/; ‘ {5 0 i LS[ | 5} I i/"/ﬁ e
B O 4 1 I O IEENEN T =i R
Iy 7| Wﬁdﬂr I ST 1571150 I
T S lf I ! i 74; 47{ T 7'7v7u:’vur‘l} FIR [AFRANAT ujr- T I | R ‘ > l T ]
Il TIT | T | ST P 7 O O s .
1IN 4b, 2ol L, Q! 0 140 7] Ui l:’l —[‘-U‘ ,,,’ [ A ; I I REE [AFfr e
0 P72 O O O I L =7, B R e EEEE
IR Totol 4 /'/g"rgn‘ O/éf/er/:linz‘% &l,dga 5 A 40 317.7‘,2,[1,,‘7_'4 [ Ao [ l4b] B8 L
— : 01 o 0 ) o s 650 5 0 R O R ) )5 72 I I =771
I [egrigal aliéron WIrh brge ROBTEE] || T gl aieron - deflection. &y, ey
‘—L_‘:’yi‘l;?ffgtg g rerTeon n’[v{?ur IeteriSHES | ‘ ‘ I ] T i fb}' Mbd/;((/f’bf/ ﬂ]
[ af Flahter-tpe airplaneé! R i Rl e
1 1 T I V‘/- | ‘lc ?63 ‘ o e4AES Cor /‘:/"":u-: I I :
| RN | i1 5 5 o G A
1 | e T T L] BN R R i
' i i | o il S S L [ i i ‘

617+1




Airplane ATL

2,
S
Yhm ]9 £
: R SETAT |
T o< D ~ “
- 0 3 3
=B NI 3 B
i = \ ﬁm [
24 / “m. by |
'l TS La s e A
_ _ o PR il
! g ) I
/TR N W
§ e} Q[ i
~ \ o [T 3 [
g - ; ]
f = S S _
U D epal)
‘ SILY
HEL)
£ 7 " < || B
¢
N el AL«
m q §g P PR LA N
@8/ FUDY] o s 3
e 7 : A100jé A U 170d $24G D[
A I50/54 534 o Y7 S il W sl
1w I3 ia ﬂ —
I L | |
2y |
ol i o 2 o L B =
- il = én ] T M e
N ™ lnlf_ ID
Wf. _.J.l i WIW\ e e ! y J
; M m - W NS o 5
i3 3 /: J. 3 N ~ o
3 8 TR
QG S B £ S
S H e JxQ e Sf
SoE S S I8 : N
M % E & i S AT \ A F R vl
3 3 NS . SISy ]
| Rras HHEHE R
PR Ny Jol S o
P Fon L 2 O A
s Rl i N TIENERE
o3 \ BECESERINE
* N i
S Eam
mw \ 5 % D (.8 g 3 &1 |
N % E: I i EEEERE
b 3 |
/5 EHERIE A M,‘ uf.ﬂg ai%d ?S%f 7 B B LVL,,
ALI207BA T PIBERR X EYEY ocy / 52| ViIMEIR G|
! il Bk _ I
3 . t .




2154"

Aileron mean chord = 14.0"

137.0"

>

\
\

“Aileron hinge

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

Figure AS4-wing plan form and typical
aileron section of o light scout-type
airplane tested in flight at AAL.
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Figure A56-Flan form of wing of fighter - type
alrplane rested in flight ot LMAL.
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/vPL 7~ foot No. 2 tunnel.
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Geometric choracteristics
of aileron and tabs

S Area aft off Mean
ringe linel chord &
Alleron R275sq t|0.663 1t
omall | 477 sq #| 419 #t .
#”gfi’;gf?” :32; sq : R46 ft
 fhnrs i sqht| J23 1|
i szo/gg?o A 663 sq ffl R2E ft

Wing thickness at aileran 9%
Spam of semispan 0.50-scole model  111.00

s

6851
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COMMITTEE FoR AERONAUTICS

Aileron hinge line

Outer lorge tob
hinge /in&

Outer smoll tab

5429"
|29 hinge line

Inner small tab SHE : :
hinge /ine B

Inner lorge tob - i i
hinge //'nge : : - i

A

Section AA o seacled

Figure E41-Tab arrangement on o plain aleron
on g Q50-scale portial-sparn model of
ellptical wing. NPL. 7-foot tonne/
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Aileron hinge: Ine

|- 925" — 1643 /85—
Plon form of oirplone wing

Pivoted on aileron

\A /leron hinge
axis

SC=Puvot point of ink A

h : . NATIONA
Link to mit maximum tab deflection COMMITTEE F'(SRA?\zits::AYuncs




- - ‘

~ b2 185/~ |

—_ /—C/oth seo/
jr’ 1

b L
t
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Section ot center of tob

,L25”
L /188"

Qutboard end of aileron

i 13.063"
—4376—~ 05"

s 2Z5"

Inboard end of aleron

NATIONAL ADVISORY
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Fligure EA49- Details of beveled-tromng-eage oierons with
gba/anC/hg Lobs ond plon form of W% ong arplone used
m rhght™ tests af LMAL.
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