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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 

ADVANCE CONFIDENTIAL REPORT 

COLLECTION OF BALANCED-AILERON TEST DATA 

By F. M. Rogallo 

SUMMARY 

Test data of balanced ailerons have been collected from NACA 
and British s ources. These data, wh tch are presented in the f orm 
of charts, are grouped as A - ailerons with Frise balances, B -
ailerons 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-dimensional flow are presented but 
no correlation nor resume of the data has been included. Resumes 
are being published separately ~s completed. 

INTRODUCTION 

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

Provision of close balance at l arge 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 control s 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 r esults have not been corre­
lated nor summarized. A large amount of test data has been 
collected herein for convenient reference . These data are be ing 
analyzed, correlated, and summarized by the NACAj the results of 
these studies are being published separately as completed. 
(See references land 2.) 
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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 follows : 

A - ailerons with ~rise balances 

B - ailerons with blunt-nose balances 

C - ailerons'with ' internal balances 

D - ailerons with· contour modifications 

E - ailerons wtth tabs 

, " ., 

The parameters and symbols used in the presentation of data 

are: 

CL lift coefficient 

CD drag coefficient 
, 

C2 section lift coefficient 

cd section profile-drag coefficient 
o 

hinge-moment coefficient 

section hinge-moment coefficiept 

C2 I rolling-moment coefficient about axis in plane of symmetry .of 
complete modei or airplane, refer!ed to. wind axes 
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YBVTing-moment coefficient about axis in plane of symmetry 
of complete' airplane or model, referred to ",ind axes 

pitching-moment coefficient 

section pitching-moment coefficient about quarter-chord 
point of airfoil 

helix angle of airplane in roll 

r olling velocitYj also, static pressure 

free-stream static pressure 

angle of attack 

section angle of attack 

angle of yaw 

deflection angle 

aspect ratio 

ratio of tip chord to root chord 

wing spanj 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 subscripts to denote components 
of wing 

mean "Ting, chord; also used with subscripts to denote com­
ponents of wing 
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ta aileron semi thickness at hinge 
. ' . 

CIt increase .of a:iJ,:ercm trai.Hng··edge :thickness 

Rb radius of junctur'e between bevel and control surface 

¢ t:r:ailing-,edgs;- angl,e., ip.cluded between sides wh~ch form trailing 
edge 

q local dynamic pressure 

free-stream dynamic pressure. 

pressure 

p pressure 

across balance 

coefficient ( p 

V free-stream velocity 

Vi indicated velocity 

R Reynolds number 

M Mach number 

Fs stick force 

SubscrIpts : 

a aileron 

b balancej also, bevel 

f flap 

s stick 

t tab 

Re sults of flight. t ests 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 f r om 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 results presented because the model 
or airplane designation is given in the f irst column of the table and 

• 
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in the upper right-hand corner of each page 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 
gi ven in table r. 

AILERONS 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 A1 to A86 . The section characteristics of 
three models equipped with Frise ailerons are presented in fig­
ures Al to A13 ', In general, the ailerons tested did not seem 
very satisfactory in the negative deflection range; that is, sharp 
breaks occurred in the hinge -moment aLld effectiveness curves at 
relatively 10v1 negative deflections . This characteristic 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 similar 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 . A13). 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 A50 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 Burface 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 occu~red are indicated in figures 
A27 to A34. The characteristlcs 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 connection 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 
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buffeting tendency of the ailerons of airpl (me A-XV wa s almost elim­inated by slightly, r EJ d,ucing the maximum nega.t ive deflections. Prac­t i cally no ;lossin effect ivene ss accompanied this alterat ion. 

AILERONS WITH BLUNT-NOSE BALANCES 

Data pertaining to the tests of mode l s having ,ailerons with blunt-nose balances are given in table IB alld 'in figures Bl to B43. Section characteristi cs for two models equi'9ped with blunt-nose ailerons are presented in figures Bl to 'B14. The blunt -nose ailerons on an NACA 23012 airfoil seemed to be more si:, t isfactory than s i milar ailerons on an NACA 66(215) -216, a = 1.0 a : 'rfoil; that is, the values 
of (dCh/dO~)~ and (dCh/dCX)Oa were close t o zero and the unstalled 
deflectton range was grea te r for the NACA 23012 airfoil. Increasing the nose 'r adii r esulted in a slight l oss in (d6C ~/dOa) , and a slight 
negative increase i~ (dCh/dOa) a. for small de:E'lections (l,but, because 
the ailerons with small nose radii t ended t o stall at lower deflecti ons, the maximum values of 6c~ were usua.l ly greater and the correeponding 
hinge moments were usually lower f or the ailerons with larger nose radii . The se characte'ristics IIk.9.y also be noted from the r esults of tests of blunt -nose ailerons, on convent i onal and low-drag wing models of fini t e span a s given in figure s B15 t o B32. The peak pressures that occurred over the noses of ailerons of thi s type were relatively high, a s may be 8'een f rom figure Bl7 . That the ef fectiveness of ailerons with blunt-nose balance s , ~.,as great er than t he eff ectiveness of plain unbalanced ailerons is indicated by figure Bl 9 . The results of tests of a blunt-nose ailer on on a complete airplane mode l are given in fig­ures 1333 t o B43. The effects of' controlling the boundary-layer thick­ness by fixing the point of t r ansition and t he eff ects of moving the hinge axi s r earward to obtain a higher degree of balance may be obtained from these r esults,' 

---------
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AILERONS WITH INTERNAL BALANCES 

Data pertaining to a i lerons vii th internal balances are 
given in table IC and i n figures Cl tc C89. Section character­
istics are shmm in figures Cl to C33; data for finite -span 

7 

models in figures C34 to C77; and fUght data in figures C78 to 
C89 . Many of these data have been aralyzed ' and summarized in 
reference 2 in vThich a ' discussion is C:l ven of the balance required . 
The effects of changing the vent locc!tion) the surface contour at 
the vents) or the amount of leakage e.cross tho seal are also dis­
cussed and it is sho .. m that these mod. i i ications may 'sometimes be 
utilized for adjustment of the hinge-Homent characteristics. The 
importance of leakage cannot be over e,u.phasized . The reduction of 
aileron rolling-moment effectiveness due to leakage may be incon­
sequential but a leakage area of only two-tenths of the vent area 
may reduce the effe.ctiveness of the iLternal balance by 30 percent) 
as shown 'in figMre 7 of reference 2 . The effects of varying the . 
l ength of the fabric seal and of varying the .shape of the balance 
chamber near the seal may sometimes te important but these effects 
cannot be determined from the data nov' available. An investigation 
of the .se variable s) h?wever ) is now under way. 

AILERONS WITH CONTOUR MODIFICATIONS 

The material presented in table ID and in figures Dl to D60 
includes data on several contour modifications tlat r educe hinge 
moments - such ' as bevels, bulges, and increased profile thickness -
and also data on several contour modifications that increaso 
hinge moments - such as trailing-edge strips, increased aileron 
chord and span, and decreased profile thickness. Section charac­
teristics are shown in figures Dl to D17; data for finite-span 
models in figures D18 to D54j and fli&~t data in figures D55' to 
D60 . A preliminary correlation has been made of the effoct of 
bevels at small deflections of sealed control surfaces (reference 1) . 
The correlation was made on the basis of the included angle betvreen 
the upper and the lower surfaces at th~ trailing edge and included 
most of the data for sealed ailerons presented in figures D2 to D39 . 
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The improvement j,n effectiveness and the m< re nearly linear hinge ­
moment curve s obtainable by sealing t he ai :oron gap when a beve l is 
usod are shown in figures D22 to D24, D34, and D39 . 

Irhe ' data: 'on bulged or t hickened aileron profiles shown in fig­
ures D46 to n48 were obtained on an unseal ed Frise ai l eron. The 
effect of the changed profilo was correlatod in r ef erences 25 t o 27 
wi th t he ' ma::x:tinum amount of the change in profile thickne ss. and its 
positionalong , the aileron 'chord a s parameters. The effect of a 
hollow or a thi'ckened profile on a plain seal ed ai l Gron is shown in 
figures D2 to :07 . An unsymmetrica.l bulge or bevel (figs . D30, D35, 
and D47) or a r eflexed trailing edge (fig . D17) may be used t o glve 
an upfloating or' a downfloating tendency; thi s effect may be desir­
able if tho aileron has' a differential linkage . 

The a ileron-contour modificat i ons preyiously m"mtioned provide 
balance by utilizing the diff erence in the boundar y -layer thickness 
over the upper and the l ower surfaces of t he r ear portion of the 
airfoil i n such a way that tho lift ovor this port ion i s altered . 
The aileron effectiveness :lS indicated by the statlc rolling moments 
will thus be reduced when a bevel or bulge is used. As is pOinted 
out in r ef er ence 1, the 108S in r ol ling pOl'ior of an aileron will 
be less than the l oss in static r olling moment indicates, however, 
because the damping in r oll is also reduced by the bevel or bulgo . 

The results of f light tests of several unsea l ed -ai l eron arrange ­
ments on a f ighter airplane are given in figur es D56 to D60. The 
effects of using large trailing- edge ang~o s and of fixing trans­
i tion are shown . 

The modifications shown in ngures DIG and D49 to D54 are 
intended t o increase the rat io of the hinge -moment parameters 
(CCh/ca)Oa and (CCh/COa)a: (AnalY8fS showf:.l that increasing the 

, CCh/Co,; 0' -
posi ti ve value of the ratio ( c /C ') a will t end t o lighten stick 
forces 'during r olling . Ch oa Q, 

, ---,--------

.. 

.. 
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AILERONS WITE TABS 

The results of te sts and t he test conditions for models and 
airplanes having ailerons : ivi th tabs are gi yen in table IE and in 
figures El to E53. Section characteristics of tabs on two low-drag 
airfoils are pres~nted in figures El to E7. Characteristics of 
ailer ons with tabs on a number of semispan and full -span models 
are presented in figures E8 to E46. A fairly large range of wing 
sections, tab chords, tab spans, aileron chords, ~nd.aileron balances 
is covered. 

A fair amount of data for t abs on ailerons vlith thickened and 
~eveled tra~ling 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 dC~/d5t with increase in 
trailing-edge angle . 

Data from flight tests of an aileron equipped with a spring 
tab (fig . E47) are shown in figure E48 . Because the spring unit 
was preloaded, the t.ab 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 linkage having backlash. 

Characteristics of an airplane haying ailerons with beveled 
trailing edges ar e shown in f i gures E49 to E53. For the balancing­
tab tests (fig . E52), the stick traye was inadvertently set at 
±8 inches instead of ±g inches . As a result , figures E52 and E53 
are not directly comparable . Information presented in f·igure E50 
for balancing tabs in operation has been corrected to a stick 
travel of ±g inches . 

Langley Memorial Aeronautical Laboratcry, 
National Advisor y Committee for Aeronautics, 

Langley Field, Va . 
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TABLE 1.- SUPPLEl.!D17ARY IlWORMATI Oll RECARDING TESTS OF MODELS AND AIRPLANES HAVING BALANCE.!) AILERO/fS - Continued 

Typical aileron .ection 

r---.... 

I~'~ 
~ 

~ 

t 
I~ 

C - AILERONS VlITH I NTERNAL BALANCES 

Root 

Airfoil 
!ip,..t.1on 

Tip 

UACA 66(2xl5)-216 . 
n = 0.6 

IIACA 66(2x15) -1l6. 
a = 0 . 6 

NACA low arag 
(See fig. CIO.) 

llACA low drag 
(!ree fig. Cl:5.) 

NACA 66( 215)-216. 
a = 0.6 

NACA low drag 
(See fig. C17.) 

WACA 66(215)-216. 
a = 1.0 

A 

c:P 

r:Jj 

00 

C1J 

00 

Cf) 

Cf) 

A 

Aileron 
location 

Ihl~ 
calc Type of 

te.t 

0 .1642 1 Two 
and dimensional 

0.15:59 

___ _ • ____ , __ ___ ,-----'0.1671 Two 
dimen.ional 

-- ______ ~I _____ 1 _____ 10.20 Two 
dlmenAional 

Two 
, ----- ' .. ____ 1 0.Z32Idimen.ional ------ ---

Two --------- 1----- . -----1 0.1725 I dimensional 

_________ 1 _____ • _____ 1 0.1731 Two 
dimensional 

_________ 1----- • _____ 1 0.20 Two 
dimensional 

NATIONAL AD VISORY 
rM!MITHE Fnq vqn"~I ' TI '-

Corrections est!­
lmated but not 

applied 

None 

None 

None 

None 

None 

None 

None 

Air- flow 
.:haracter1stlcs 

R = 4 . 2 x 1O~ 
to 5.:5 x 10 

M = O. 14 to O. IS 

R 6 x 106 

M 0.14 

R 2.5 x 106 

M = 0.17 

R 6 x 106 
M 0 .14 

R 9.6 x 106 

M = 0.20 

R 7.5 x 106 

M = 0.16 

.., .. .,,, 

.cc 
" .. ..... ..... ., 
.0'-< 

" " "' .. 

R = 2.8 x 106 
to 5.95 x 106 114-

M=O.ZO to 0.42 

lAll de.ignations that have the same super.cript (a.b.c ••••• or p) denote models or airplane. having the .ame wing plan fQrm and the same airfoil section. 
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TABLE 1.- SUPPLEMElITArr¥ IJIFORWITIOll RmARDING TESTS OF MODELS AND AIRPLANES RAVING BALANCED AILERONS - Continued 

C - AILERONS I'IITH INTERNAL BALAIICES - Con tinued 

Model o r airplane Airfoil Aileron 
section locaticn 

Type of Typical aileron section A A calc Desig- te.t 
nation Plan form of surface Root Tip Yi Yo 

(l) b72 m 
I 
I :84' ~= C_'.'m a NACA conventional 0 . 20 

Two 
(approx. 14 percent thick) CfJ --------- ----- ----- dimen.ional , E:)fh;L~~~ I 

I 

~~ c-~xj 
~;r--6'4'~~_-r 

T",' ') ~/ei-'> +- c '" NACA 66(215)-216, cP ----- 0 . 20 
I 2n!!f/ot~~:.. i 48' 

--------- -----
a = 0.6 11menalonal 

I! IJ I ~ 

1 ~ 
I 

I NACA NACA 
, 

c_x8 Semls}..sn 
23015 . 5 23008.25 5 . 6 0. 60 0 .579 J .98 0. 155 ;ving mcilel 

~J I 
(approx.) (approx. ) 

-

< t~ NACA • NACA O. 9CJo 0 .)75 
c-xrk 66,2-118 , 66(2x15)-116, 6.2 0.33 .0 .496 Rnd 0 .162 Sem1span 

wing model . T a = 1.0 a = 1. 0 0 .977 and 

~~ 0 .)49 

---
I 

I ~ C_XIId t--. NACA 23012 4.0 0 . 63 1. (100 
Semi.pan 

I 1.00 0. 15 wing model 

I 

cnd ,J ~ C_XJlIe 

L-=- t I_EIl _ Davi. 8 . 1 0.565 0 . 976 0.1.5 
Semi span 

(16 percent· thick) 1.00 wing model 

p /ore 

:------~ - '----1- - IIACA NACA 
C_XI'lb ~ I V'~ 65(223) - 222 , 65(216)-415, 12 . 0 0.32 0 .641 0.945 0 . 23 Quarter-span 

---- ~ .. = 1.0 a = 0.5 wing model 
,""C,;-"'",81 .... ~. - t---/1/0// 

i -

N A 1iONAL AC I''''' 
r""M ll l Ef FOR AfRIJ ', 

Corrections estl-
Air-flow mated but not characteristic applied 

R = 1. 91 , 1.06 
None M = 0.13 

R = 6 .7 , 10° 
None to 9.5 • 1 06 

M = 0 . 24 to 0.33 

H = 2. (15 x 106 
None M - 0 .)] 

Ct'c = 0 . 9OC t R = 1. 9 • 106 
C I = C • M '7 O.ll n \! n 

- 0. 031C t 'C L 

Ct ' c = 0. S6C t R = 1.44 , 106 
~ , = en' M = 0.05 
"'n c 

- 0 . 0 45C t ' CL 

End-plate R = 2 . 25 • 106 

effects uncertain M = 0 .16 

None R = 1.99 • lQ6 
M ~ 0.11 

lidl deSignations that have the same superscri pt (a,b,c, .... , or p) denote fT,odels or airplanes having the same wlng pIa:'} form and the ,9at:'1e airfoil section. 

~ 

"'., .. u 
,.::c: .,,, 
~" rl" §';; 
a." 

6 

I 

I 

--

15 

16 

17 

----
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.TABLB 1.- SUPPLRIIEIITARY llIFORllATION RIIOARDIIiG TllSTS OF IIOIlI!LS AIID J.IRPUIIBS BJ.VIRG BALAIICIIl J.IIBRci1IS - Continued 

C - AILERORS WITH IHTERXAL BALARCES - Concluded . NATIONAL AQVISORY 
COMMITTEE FOR At:RONAUTICS 

Deslg­
nation 

(1) 

Model or alrplane 

Plan torm ot 8Urtace 

~ioal aileron .ectlon 

C_XVC I I---l I~ - __ I I 
Tvn" ",; _- __ I . -
Woll - --1 

o-m ! c:=J 
C.~ ~----;---i 

__ t : I 

~ funnel WO/~- ---L ! --1 
f - 1»-

e-xvmB CJ I~ 
C-XIX 

I 

~ Ir-s-
I~--

C-xx q !CBt= 

Urtoil 
section 

Root Tip 

RACA 10' c1rag 
(See rig. 056.) 

NACA I NACA I 
66(215)-1(16.5). 67 ( 115) -213. 

a = 1.0 a = 0.7 

Clark YH Clark YH modit1ec1 
(19 pereent 12.2 percent 

thick) thlck) 

RACA NACA 
2;5015.5 2300B.U; 

(approx. ) (approx. ) 

NACA I RACA 
23017 23010 

NACA 23012 

A A 

7.3 0.42 

5.4 0.60 I 

6.2 0.49 

5.6 0.60 

6.0 0.55 
(tlp) 

7.2 1.00 

Aileron 
locat1an 

:11 I .k 
~ b/2., 

calc T:Jpe ot 
teot 

0.50~1 0.98010.200 1 Third-span 
wing model 

I r·25 

I 0;54 0.953 ~a.p- _C.ca'plet .. 
1'0%0) model 

I 

Q..-rt.r-
0.54 0.9;5 O.lB .pan 

wing model 

0 0.984 0.08 Sem10pan 
wing model 

0.585 0.940 0.20 
Complete 

model 

0.56 1 0.9410.20 Flight 

Corrections e.ti­
_ted but not 

appl1.c1 

Hone 

HODe 

Whether corr,c-
tiona were ap-
pUec1 not 
known 

None 

None 

None 

C-XXI . I -81- 66.2-118. 66(2xl5)-ll£, 6.2 0.3;5 0.4B5 0.9~2 (ap- 1 Flight I None 
_ a = 1.0 a = 1.0 prax.) 

I 

Air-now .a 0 

obaracteriatlcs • ~ I· 
R .. &.5' II 101 • = 0.11 

II: 0." " 10' 
• = 0.11 

O§ .. t 

R = 1.1 x _lOa Il8 
II = 0.05 

R = 2.05 " 1061 19 
II ,. 0.11 

R = 0.74 x 10E 
II = 0.0~2 

-------------~ 20 

-------------~ 21 r '~ ~ NACA NACA 0.14 

L I . I I I I 
1.1.11 c1eslgnatlona .that have the .~e superscript (a.b.c ••••• or p) denote model. or airplane. having the same .lng plan torm and the .aae a1rt011 •• ctlo~. 



" 

Deslg­
nation 

(1) 

D-IJ 

D-II 

D-III& 

D- I "s 

D_Yc 

D_vrC 

D-vrI r 

Model o~ .I~plane 

Plan torm ot surfac. 

r=;'8"=1 
I l-;r 

1 1 li t---r-L 

TABLK 1.- SUPPLBMBHTARY INFORMATION RlDARDING TESTS OF MODKLS AND AIRPLAlI3 HAYING BALAXCBD AILBRONS _ ContInued 

Typl0.1 .11eron seetlon 

( 3t-- => 

CRi:===== 

D - AILERONS WITH CONTOUR MODIFICATIOIS NA TlONAL ADVISORY 
rO\.1MITlEE FOR AERON~IITlr~ 

Root 

Urto1l 
section 

MACA 
66(215)-216, 

a = 0.6 

IIACA 0009 

MACA 

Tlp 

eon •• nt1onal .ectlon 
(approx. 1. percent thlck) 

A 

00 

00 

00 

A 

A1leron 
location 

"1 I "0 
~ ~ 

calc 'l'ype ot 
te.t 

0.20 I Two 
and di ... nldonal 

0.15 

Correctlon. estl 
mated but not 

appU.d 

lone 

------___ 1 ___ __ 1 _____ 10.201 Two Icorr.ctlon ap-
di .. naional plled cnl" to 11tt 

---------1-----1-----10.201 Two dl ... nalonal tJndeter:!ned 

"'. .. ., 
.de 

Air-tlo. \-= t 
eharac terllt-tles ,... G 

R = :1.8 " 106
6 to 9.5 " 10 

M= O.H to 0.:1' 

R = 1.':1 " 106 

M = 0.10 

R = 1.91 " 106 
M = 0.13 

'§'G ..... 

6 

q C3t-:> MACA 
2:1015 .5 

(approx. ) 

IIACA 
2:1008.25 
(approx.) 

5.6 0.60 0.57~10.9I610.15. 1 Semi.paD "I wlng model .one R = 1.5' " lOt:> 
M" 0.08 122 

+--1 
I __ _ J 

- 1 I ~
---l 

To.Inn~al/ - - - - ~ 

~ 
1 

I 
1 

I· 

CDI- => 

r--£t- :> 

MACA low ~.as 
(S.e rlg, 007.) 

IIACA low ~ag 
(s •• rig. 1)38.) 

L~IUCA 2:1018 UCA 2:!oo~ 

7.:1 

7.:1 

5.:1 

0.'2 

0.'2 

0.67 

0.5091 o.~ol 0.20 1 i'bi...s.-.pan 
w1ll8 ..,del 

0.50910.9:1:110.20 1 i'bird-.pan 
w1ll8 .ad.l 

Pull-.c.le 
O.se& 10.9:1110.20 1 eOlQll.te 

.adel 

lone 

Ion. 

COl"l'ectioo .p­
pUed to angle 
ot .ttack 

1\ = 2.35 " 10
6 I 

11=0.11 23 

6 
R ,. 2.35 " 10 I 2. 

M" 0.11 

R = 6.0 " 106 
M = 0.10 

lAll d •• ignatlon. that have tba . .... super.erlpt ( •• b.e •••• , o~ p) denote .ad.i. or .1rplan •• baving tho .... wing plan tora and tba .... ld~rol1 .eotlon. 

' ,,-



/ . 
t 

I 
I 

Desig­
!1at1on 

( 1) 

D-vmh 

D_IXh 

D_Xm 

I p_XIn 
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TABLE 1.- SUPPLEMENTARY IIIFORJ,IATION REGARDING TESTS OF MODELS AND AIRPLANES RAVING BALANCED ULlmONS - Continued 

D - AILERONS WITH CONTOUR MODIFICATIONS - Concluded 

Model or airplane 

Typical a11eron sect10n 

Plan form of surface 

_ : i g --- -l 

-. , 
Tunnel wol/-"-:: - - -~ 

CJci- :::> 

Q
---~ , 

- I I __ _ I 

Tvnn,; 1.'011- -- - - - ~ 

~
-----~ 

I I 

I I I 
'_.' I 

" Tvnl'e; wrrl/- ---.:...--~ 

~j ~- => 

Airfoil 
section 

Root 

NACA 221:5 

NACA 221:5 

Clark YH 
mod1fied 

(19 per-
cent thick) 

Tip 

NACA 220S 

NACA 220S 

Clark YH 
(12.2 per­
cent thick) 

NACA comprom1.e 
low drag 

A 

5.7 

S.7 

6.2 

5.B 

A 

A11eron 
location 

Yi Yo 
~ ~ 

calc 

Ellipticall o.s"ool 0.B6BI 0.17 
wing 

Elllpticall 0.5001 0.B6BI 0.222 
w1ng 

0.49 0.54 
0.93 

to 
1.00 

O.lB 
to 

0.26 

0.45 10.61 10.9651 0.lB7 

NA 1iONAL ADVISORY 
COMMITTEE FOR AERONAUTI CS 

Type of 
test 

Corrections estl­
ms, ted but not 

appl1ed 

Whether correc­
Third-.panlt10ns were ap­
w1ng model plied not known 

Vlhether correc­
Third.spanlt10ns were ap­
w1ng model p11ed not known 

Whether correc­
Quarter-~ltions were ap­
wing model p11ed not known 

Flight . I None 

Air-flow 
charac teri.tic. 

R 1.5 x 106 

M = 0.05 

R 1.5 x 106 
. M = 0.05 

'do> 
0>" 
.<:<: ., .. .., .. 
""Q) "' .... " " 0." 

25 
26 
27 

28 

R 1.2 x 106 129 
M = 0.05 30 

R = full scale 
M",ax = 0.69 

lAll designat10ns that have the .ame superscript (a,b, c , ••• , or p) denote models of airplanes hav1ng the Same wing plan form and the same a1rf011 section. 



\ 

Model or a1rplane 

Des1g-
na tion Plan form of surface 

~ 1) 

E- I! 

1--,----- B 4-"- -+1 

12 r-- - 12." :;r 
I I '<I;) 

I -£ndpla t es ' I ... I f- - - _---'- I~ 

rT T 
I I d E- II 

H~ 

I l UI E- IIlP I 

I -L -

E- IYP ~-~ I 

E-v8 C 
k c:J E-VI 

X_VIr e g---1 -__ _ I I 

runnel wall- - ----I 

TABLE 1. - SUPPLEIoIENTARY INFORMATION REGARDING TESTS OF MODELS AND AIRPLANES RAYING BALANCED AILERONS - Continued 

B - AILEROllS WITH TABS 

Airfoil 
sect i on 

Typ1cal aileron s ec tion A .,.. 
Roo t TIp 

~ NACA 66(215) - 216 . dJ ---------a = 0 . 6 

1 I 

~+ 
NACA 66 . 2-116 . 

a = l.0 cP --- ... -----
(appr ox. ) 

f =¢==:-+ Clark Y 6 . 0 1.00 

~I Clark Y 6.0 l.00 

I 

[~¢==+- NACA NACA 5.6 0 .60 23015.5 23008.25 

~~ 
NACA NACA 

66 . 2-118 . °66(2xl5)- 116. 6.2 0 .33 
' a = 1.0 a .: 1.0 

~ NAC" low drag 0 . 42 
(See fig . E23 . ) 

7.3 

'I I 

AilQr on 
l oea t 1cn 

cal c 
Yi Yo 
~ ~ 

---- ----- 0 . 20 

----- ----- 0.14?s 

0 . 70 1.00 0.40 

0 . 60 1.00 0 . 25 

0 . 579 0.264 0.155 

0 . 490 0.694 0 .149 
0 . 490 0 . 940 0 .1 62 

0.509 0 .980 0 . 20 

Type of 
te.t 

Two 
dimensional 

Two 
dimens iona l 

Full - ::s pWl 
wing model 

Full-span 
w1ng mode l 

Semi . pan 
wing model 

Semispan 
w1ng model 

Third- span 
wing mode l 

NA llUNAL ADVISORY 
~nMMlnEE FOR AERONAIITl S~ 

Corr ect i ons estl -
lI'.ated but no t Air-flow 

applied c hara e ter! st l c s 

None 
R = 6 . 7 " ° 10~ 

to 9 . 0 x 10 
M = 0 . 24 to 0 . 34 

R = 9.6 x 106 
None M = 0 . 202 

c. 

None R = 0 . 6 x 10V 
hi = 0.11 

None R = 0 . 6 x 106 
M = 0.11 

None R = 1.5 x 106 
II = 0.08 

Ct ' =0 . 90C t R = 1. 9 " 106 
Cn t ~ = Cn t III = 0.11 

- 0 . 031C t ' CL 

None R = 2.4 x 106 
M = 0 . 11 

lA l l de.Igna tions that have t he same .uper .crip t (a. b.e ••• • • ~r p) denote model. or a i rplane. hav1ng the .ame wing plan f orm and the same airfo i l . ee t ion . 

,. 

"' " " " .<:c ., ., 
.-<;., .... ., 
"' .... " " ...... 

31 

~1 

32 

16 
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TABLE 1.- SUPPLBK!HTARY INFORMATION REGARDING TESTS OF MODELS AND A1RPLAM13 HAVING BALANCKD AILERONS _ Concluded 

• - AILERONS WITH TABS - Concluded 

VOdel or airplane Airtoil AUeron "'-uction locatlm .. 0 

Corrections .sti- .<l<: 
Typical aileron section A A calc Typa of _ted but not Air-flow •• Desig- ..... 

te.t oharaoteristic. ..... nation Plan form of surface Root Tip 7i ~ 
applied 

'§~ (l) ~ ..... 

~---j COt I 
R .= 2·.4 x 106 &-vrrf' .... C... lcw dN« l'h1rd-span - __ _ I I 

~ (S.e tig. lI28.) 7.:1 0.42 0.509 0.9S0 0.20 wing lIIOdel None 
II = 0.11 23 

Tunnel wo/l - --- ~ I g---l D ' R = Z.4 )( 106 E_IXc - - _ I I ~-~=> 
lAC... low drag 

'.:1 0 •• 2 0.1109 O.GSa 0.20 l'h1rd-.pan Ion. 24 

Tunn8/ ~O/l-/ - - - - i (See tig. 113:1.) w1n& 1Il0del I( = 0111 

I 

~ 
~ -;:,-- I I . 

Et~-~ 7.0 O.M 0.99 Selll1apan 110 corrections R"'" 0".6 .~106 E-X -------_ ... ------.----- (approx. ) (approx.) 0.72 (ap- 0 •• 0 33 
proIo) wlllS aodel applied 1= 0.0 

I I 

B_XIh ~----1 ,L==$==+ BlUptScal 
0.222 '1'h1 rd-.pan Prob&1l1y DO cor- R '" 1.S • 106 

I I ..... OA 22111 .... OA 2aoe S.7 wtng 0.110 O.S88 (ap- wing aodel reotloD8 appUed • c 0.06 28 

T""na~ ""011 -' -----~ 
.Pl'CIL) 

q ~ $+ B-XIIh ml!pUca 
0.1'7 

.... OA 22U lAC ... 2206 S.7 0.11 0.8M (ap- PlIP' 'OIla -... ----------- 3" w1na ~ 

c:Jl [IE~ B-xm" 
NAC ... 

10·111'7 comproais. S.8 0.46 0.&1 O.Ma Pl1ght Kona ------------... --1"" dN« 

-

1 ... 11 designat10na that have the .ame super.cript (a.b.o ••••• or p) d.not. model. or airplaae. having ~e .... wing plan fo~ ADd tbe .... airfoil .action. 

NATIONAL AOVISORY 
r.n"" MITT EE FOR AERONAUTICS 



r-.-. -~ 

Nadel or alrplane 

Dedg--
nation Plan torm of surtac. 

(1) 

r-°l ~ 
A-I I I 't 

----L- - ---L .L 
11 
1=36'1 

A-II 
I , ~ 
I I ~ 
~...L 

,. 

A_IlIa b4

" ~ 
: Em ph,vb.;". : 1 9 TV

"".' ~ A_Iyb 
_ ~£.I!...-

I I 
- I __ __ _ ~ 

~----I A_Vc -- - : ~ ---
A_VId [-, I 
A_VUe L-= I 

TABLK 1.- SUPPLBNBNTARY INFORMATION RBDARDIKO TESTS OF MODELS AND AIRPLANES HAYING BALANCED AILBROHS 

[Deslgnatlon. of low-drag alrfol1., regardless of the form ln which they appear ln the other 
reterence., are changed tbroughout to the form de.cr1bed on p.21a of reterence 'J 

A - AILI!I\ONS WITH FRISK ~LANCB3 

AirtoH I AU.ron 
section location 

Typlcal al1eron sectlon A A 71 Yo 
ca/o 

Root Tlp b72 b72 

~ 

~ 

~ I ~ 'NACA 23012 ro ---- ----- _ ... _-- 0.20 

'- l 

~ NACA low drag 00 (See t1g. AB.) ---- ----- -..... _- 0..2S& 

~ XACA oon .... ntlenal ()O ---- ----- ----- 0.20 
(approx. 1. percent ~ 

T 

~ 
NACA NACA 

jlslI(223) -222, &1I(216)-UII 12.0 0.32 0.6U 0.11'5 0.2~ 
a = 1.0 a = 0.5 

~ lUCA low drag 
(See t1i. AlB.) '7.3 0.62 0.1109 O.lI8O 0.20 

C?4==== IACA 23012 '.0 1.00 O.elI 1.000 0.20 

oryp. ot 
t .. t 

Two 
~na1onal 

Two 
d1mens1onal 

Two 
41menl1onal 

Ql>arter-
.pan 

wlng 1IIO<S.1 

~rd-
apen 

wing .. <S.l 

S-.1.pan 
wlng IIOd.l 

~ Da ... lo B.l 1.00 0.t5&~ o.lI'1e 0.21 
lIeal.pen 

(1& pucent th1ck) ~ .. d. 

. 
L-419 

NATIONAL ADVISORY 
COMMITTEE FOR AERONAUTICS 

Correctlons estl- Air-flow p.iiit"ed but not characteristlcs appUed 

_ 6 

601c = 1.0356c1 R t/6~B)'/~06 
1/ = 0.20 to O.'B 

R = 6.0 x 106 
Xone II = O.H 

End-plate ef~cts R = 1.91 x 106 
Wlcertaln II = 0.13 

R = 1.119 x 106 
lion. II = 0.11 

R =- 2.315 x 106 
Xen' II = 0.11 

Cl' = O.eecl' R = 1 ••• x 106 

On'~ % en' and 2.8B x 106 
11= 0.011 and O.ll -o.06t5C1'CL 

lb4-plate effect. R = 2.211 x 106 
IIIlcartain II = 0.16 

1 
All dea1gnationa tmt ha .... tlw .... wp.r.orlpt (a,b,c, •••• or p) denote mod.le ot' alrplane. ha ... lng thl .... nng plan to", and the _ airfoll .action. 

l 
'd c> 
c> " 

..Q " :: f 
r< co 
-§'c; ... " 

5 

6 

., 
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~l 01' airplane 

Dea1g-
nation Plan tor. ot .urtace 

(1) 

A-VIII c:=j 
A-IX c--=-J 

~ A-X 

~ I 
A_XI' C 
A_XII! c=J 
A-XIII C 
A-nvS C 

"rAllLa t.- SUPPLBIIIIII'l'ARr IJIPOJII(UIOI RBDAlIDDIO ftS'!'S ar IKCKLS Afl) AIIlPUIIJIS IIAYIIrG BALdcm AIUIR~ - c .. tln.-4 

A - AILI2IOIS WI'l'!I PHIlI& BALUCJIS - contln"bel£ 

A1I'fo11 

'!'Jploal al1eron .eetlan 
aeotiOD 

A ~ 

"rlp . Root 

~ 

.-1 

~ 
nCA. &.8 0.1I0 

tJnItDbwn U1.& (appro". ) (appro". ) 
..; 

~ IIACA IlACA S 0.5 
2nS H09 

I . 

~ -1- . nCA 117(1l6)-lIU •. 6) 1I.l! 0 . '11 
(tip) 

~~ nCA IlACA 15.:1 0.157 
UOl8 2:1009 

f 

L~ 
nCA HAC" 15.:1 0.117 

elIOlS 2:1009 

I 

C?~ Con"entional •• 911 0.156 

I . 

CZT====- IlACA nCA 
2:1016.15 2:1008.215 15.' 0.10 

(appro".) (appl'oll. ) 

I 

AUel'OD 
locat10n 'l'ype of oalc 
Yl Yo teat 

b72 b72 

COIOPlete· 0.69' 0.978 0.22 lIIOdel 

0.'511 , 0.9111 0.15 
Complete 
aodel 

0.l!0 
Ca.pleh 

0.e61 1.00 model 

0.20 Complete 0.565 0.11:11 (ap-
pra.J .odel 

0.615 0.9' 11.20 Pl1Sht (ap-
pzox.) 

0.111 
0.6' O.INS (ap- PUSh' 

pl'aX. 

0.151515 0.9215 0.2118 Pl1&ht 

NATIONAL ADVISORY 
COMMITIEE FOIf AERONAUTICS 

.,. 
Corraot10na e.tl- A11'-fl.,. .:nl _te~ but Dot 

appl1ed cbaraetel'htle. .::t ..... 
~t 

llbether correc-
U.... _re eppl.18d Unknown 8 
not 'known 

..... R = 0.'7!i " lOll 
• = 0.11 

lone R = 1I.:lS " 10
6 

• = 0.1:1 

1000e R = 2.7' " lOll 

BOlle --------------

lIofte ------------:..-

I 
....... ----_ ...... _------ 9 I 

I 
11.11 dea1snat1onit that ba"e the ._ .uper.enpt (a,b,e, ••• , 01' p) dllllGte .odel. or alrplane. ba"inC tha ._ wins plan fo~ &Ad tbe _ a1rfol1 ... UOIl. 
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I 

.odel or alrplane 

Deelg-
nation Plan tor. ot ourta .. e 

(1) 

A-XV c:J 
A-XVI C 
A-XVII ~ 
.. rrrrl' C] 

1-419 

fi.I!LIf I.- SUPPLllllillTAftY IIIP'ORIU'l'IOI RmAllDIIfG !'KS~ OF IIOIIILS AID AIRPLdlIS HAv:Yla BALAICIID AILBIIOIS - CcmUDued NATIONAL ADVISORY 
COMMITTEE FOR AERONAUTICS 

A - AILBRORS WITH PRISK BALARCBS - Concluded 

A1rtbll Alleren 
.... t19n locatlon Correc~lone •• tl-

'l'Jpleal aUeren _"- A A ~a/" 'l'Jpe or _te4 but not Air-now 
te.t eba ... c tert. tic. "ppl1ed 

Root Ti, 71 ih ~ 

C7~ 
UCA UClo 6.0 0.38 0.681 0.~7 0.1\18 PUght Won. -----... _---.--

2SOl11 23009 

I 

~4-~ 
0.17 

---------- ------------ 6.6 ---- ... ---- 0.64 0.'" Cap- I'll«ht lJone --------------
prar,) 

,[ 
7~ 

UCJ. nCA 
0.20 

, 121& 2209 5.9 0.40 0.669 O.n:! (ap- !'light lJone ---------------
,~ 

Dc:f:-=- UCJ. UOIo mlipt1cal 0.17 
_______ 4 ______ 

6.11 0.500 0.8&8 (ap- 1'11gt>t Wone au 2206 wing 
~) 

11.11 "'.lgnatlona tbat ban th .... ~r.A'lp' (a. b ........ 0%' p) clano_ .,clal. or a1rp~. baY1Ds tboo ._ -u.s plaD to ... aDd the ... airtoil laotton. 
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~ABLB 1.- SUPPLBKENTA~ INFORMATION RBOARDING TESTS IOF MODELS AND AIRPLANES HAVING BALANCED AILERONS - Cont1nued 

B - AILERONS WITH BLUNT-NOSE BALAHCES 

Nodel or airplane Urtoll AUeron . 
... etlOG lc>oatico Corrections esti 

Typioal aileron ••• 'loa A A calc T'ype ot mated but not Air-flow 
Dee1g- teot eharaeterlotieo 
nation Plan torm ot .urt_ee Root Tip 11 ih 

applied 
(1) m 

~ CEE=== I ~ Two 
R = 2.8 x 106 

B-1 I I ~ NACA 2~012 00 --- ... ----- ----- ----- 0.20 dimensional 6etc = 1.0~56et to 6.8 ·x 106 

A-L Y = 0 .20 to 0.48 

~ -~ -;r Two R = 2.9 x 10~ 
B-II I I 'I- NACA 66(2l5)-216.a = 1.0 ex> ... -----_ ... - ----- ----- 0.20 dimensional 6ete = 1.0396q to 6.8 x 10 

--F--=t~ 
M = 0 .20 to O.4E 

B-IIlg c=J ~ IlACA NACA Semi.pan R = 1.54 x 106 
U015.5 2~ooe.25 5.6 0.60 0 .5711 0 .984 0.155 lIone 

(approJ[, ) (approJ[, ) wing model Y = 0.08 

c~f"~' ~ ~ B_IVb 
_~.!L_ NACA NACA ~uarter- R = 1.99 x 106 

I I 66(22~)-222. 85(216) -(16. 12.0 0.32 0.641 0.945 0.2:1 apan Hone 
- I ~ a '" 1.0 a = 0.5 M =. 0.11 

----- w1ng model 

B-V c::J D~ NAC. NACA 0.195 Complete et Ie = 0.97Ct I R = 0.8 x 106 
23015 4412 7.2 0.42 0.500 0.960 and model Cnte = Cn ' M = 0.11 0 . 206 

- O.02C,'CL 

--_.- - -

1 
All designations that have the same .uperscr1pt (a.b.e ••••• or p) denote model. or airplane. hsving the .ame w1ng plan torm and the same a1rfoil .eetion. 

~~~I ____ ~~ ____________________ __ 
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Figure A8. - Plan form of a lOW-drag wing 
equipped with Frise a i lerons. 
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Figure A9. - Typical secti on throllgh the 
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pressure 'tunnel. 
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Figure A 19.-Aileron sections at stations 
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airplane t es ted in flight. 
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c NATIONAL ADVISORY 
OMMITTEE FOR AERONAUTlc.S 

_ __ _ 37.5q i' of c lJPr d - ----t-- _____ _ 

~-------------8~50'-"--------------~ 

_ -Lr=TufJnel mountlrlg o,.ris i 
3B6Z~ tL=/~-===~==~~~~f~--~--~ 
, I ~ -- - 60.00" -----I·l 

Figure E 18:- /0.36 -scale semispqn model of a tapered 
low-drag wmg. L nAL 7-b'y I O - root- t V/J/J e /, 

LA 
56.3 i' balance 
Hinge at .838 c 

1" 
4.624" I 

, I 
.. ~ -+J ~ 

2J)~ ' '\\ 

NATIONAl ADVISORY 
COMMITItl fUR AlRllNAUTICS 

" "-- -=-=~~ 
- -~ - " La 1.68 

56.3 j. balance 68.8 j. balance 
~ --.t. 
, 7IB N -r .66(7T 
. 2539" -r Ai/eron + I chorr.4 Co 

"1 t t--+-1.492 I :1 Balonce 
~ II _ ..L 

' ............... S _/ 
Sect ion A-A Section B-3 

Figure £19- Ai/eron- tab on-ofigements teste.d on a 03:5-
scale semk3,oan model of a low-drag Wing. 
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Model £-J!lI 

~----88.00-· -----+--44.~ 

(0) Plan form 0/ 0.40- scale pO'r/lol- spqn mode/. 

\ 

NATIONAL ADVlSORY 
COMMIll El FOR AlRONAUTlCS 

Aileron pnn view with "upper NAT!ONAl ADVI ORY 
cover plate removed r.nMMITTEE FOR AERONAUTICS 

__ . r-----IO~ 56.00" I ----~ 62.5" 

.20c 
I .. -~~'" " 

c=36.13" ~ --~-80° ---===-- -~rd 
--====- "~ -~--- .EOc /1 

Inboard end ---==-- -= c=Z3.57 

11.5.9. t 3.60"-{-CO~ ll( 

outboard end 

~~ 
~--=--=- -i159f i-4co=-t -Co.: 7.11" 

outboard end 

~ rACo+-Ca6~64~ 
(b) 1J.505 Co sealed halance (c) O.4co Frise balance. 
~igure£Z:J-:Parlial-span model or "0 low-drag winq and 

tab arral7gement on 0 sealed m.terno!=bolonce aIleron 
. and a Fr/,::e aileron. L#Ai. "7 £y:o-,coot ttllJl'Je/. 
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,. MICA 66/215J~ 
:W3.1.<.5J 

NATIONAL ADVISURY 
COMMITlEE FOR AERONAUTICS 

(;,. ·center 
support 

'Tunnel 
mounting 01/.5 

unl1e/ wall 

Cfgur() E2&P/an form of wing panel tested and semisppn 
of complete wing for which characteriStics are gIVen. 
L HAL 7·hy / 0 - foot tf/nnel . 

, ~ 

Aileron plan view with 
cover plates removed 

HA tl" ",al ADVISORY 
CUMMI " U FOR AlRO~AII!I~S 

~ . .cuqj£~~1 rOle 'if 
7.;r~ .O!e 

o.,zOco bevel profIle, bottom seal 
InbOard end ot aIleron 

Figure EZ9.- Detol/s ot tab on aIleron with aZ~Ir.a and O . .30ca 
beveled troillng edges. 

• 

~ --
'" I 

~ 



l'1odel [ -XIII' 

• 

L-______________ _ 



l'1odel 

• 

• 

--- -----



"I ~ 

___ ' 601)0" ·1 -- -=:J 
--E"""" :t I - -

I NIlCA 66/2. /5) -2 (/3125) ~ 

- -l- 57unnel fl}OlJntJrJgox/S fl---l1 
r-~ canter support '" .,.!..,. I 

~ ie - \ 
~ ill .151

.2.0" 

• -23.20' ~I -- - - ".- J 
---88.UO - --+--44.00.....----, 

PIon form of wmg ponel tested and sem/span of complete 
wing for which charactenstlcs are given. 

56.00·' 8.861 
.084Ca by .!Z6ba attached tob 

~
_ I .50co by 2 0ba tob hmge Ime 

l ' ---;15ca by.30ba lob hinge line 
(OC 

" I-~ 

c~36.13 ~-=- -----tP...ng~ 

L ----- ---A __ _____ -__ ~~~~-L-

Aileron plan VI8W showing location ">357' \ 
of lobs. Cover plates removecj c ·~ . I 

NAT/ONAl ADVISORY 
r""'!'IlTff FOR AERONAUTiCS 

_ _ _ .30 ca=b-

~-=-~-l!rt-DIC 
\. Co ~ 

O.l5co by 0.3000 tab. Section A-A ~-
Attached tob 

~~co~ 
-~ 

-- - .20cR 1 ~OIC 
, .50co 

-~-

O.50co Dy Q"zOoo tab. SectlOf! A-A 
Cigure £33.-vonot,Js tOb arrangements tested oh d thlcken«!- and 

oeveled-irol/lng-e9g"e al/eron on a portIO/-span mode~ of 
a tqpered low-drag wlng.L/o1AL 7,b,YIO-ro,?c ttlMe/. 
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--I+E-.~ 
Wing sectIon at A·A 

NATIONAL AOVISURY 
COMMIlTH FOR AERONAUTIC' 

Figure £'38.- 5.b6-scale model of on airplane 
wlifg with mternally balanced Q40c aIleron 
IY'/?L 7-1'001 No.2 tt/nnel. 
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.6eometnc charactenstics 
of aileron and tabS 

Areoa/lei Me an 
hmge line chora 

Aileron 2.2.75 sq ft 0.663 ft 

Small .177 sq (I .119 It 
inner tob --

Lorge 
inner tob 

.367 sq fl .-<.46 (f 

SffK]I/ .363 sq It .123 II 

~ 

double tab ~ 

Lorge 
double tab 

.66.3 sq ft I .225 fl 

WI/lg thickness a t oilerOfl 
Spa" ot <;em/span a50·scale model 

9% 
111.00' 

I 
685( 

NAT/ONAl ADVISORY 
COMMITTEE fOR AERO NAUTI CS 

54.29" 

A 

iLr <OM"-

I .oS"gop 

------ --------
Section A-A 

Aileron hinge Ime 

.Outer small t(Jb 
hmge line 

.. ",." ... :.:.-;-:. 

,·~,~/'~Tob ga'dPs 
seale 

Flgure E41:-Tab arrangement- on a plam aileron 
on a Q50 -scole partial-span model of 
elliptical winq. NPL. 1-fOOt tlll'lneJ 
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FIgure £:49,- DetaIls of beveled- trollinG-edge ailerons with 
bo.'ancing .tabs and plan form of wing on (Jlrplone .lJ.Sed 
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