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SUi11`.41RY

Ji investigation was conducted on a -scale martial -span

model of the Republic ^'-12 a::rplane to detenTdne its aileron
and aileron-tafb characteristics. The effects of wind, roualLness
and aileron balance-seal leakaCe on the aileron and tab characteristics
were also in estigaW . The model was tested at severel angles
of attack and flap deflections throup-h a range of aileron and
aileron-tab deflections. The i eyncl ds and Mach numbers for the
tests were 8,600,000 and 0,17, respectively.

Tha results of the tests indicated that a:t emall aileron
and tab deflections (a) the rate of change o_" aileron hinge- moment,
coefficient with aileron deflection had a, posi ti% e value at low
angles of attack with flaps neutral but as she ar_{Ic of attack
was increased- or the flays were deflected, the value decreased until
at high angles of attack with fialas neutral or moaerate angles of
attack with flaps deflected it became negative; this co&dtion
indicates the need for reducing the balanc ng offectt to pre,rerA
illogical control 4wheel force;, at hi gh spe cs; (b) at al_1 flap
deflections the rate of chai[ge of aileron hiiy-e-Dicment coefficient
with ang. -Le of attack var .ed from positive values at low angles of
attack to negative values at high angles of attach; (c) at cond.iticns
simulating high-speed flight, wind; rouglmeos tended to further
increase the positive value of the -rate of change of aileron_
hinge-moment coefficient with aileron deflection but roOuced the
rate of change of rolling-moment coefficient with aileron deflection;
and (d.) increasi.n ^ the balance-weal leafage decreased the rate of
change of both aileron. hin-o -moment coefficient and. 1 • oili ng -moment
coefficient with aileron deflection but ha.^ a negligible effect
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on the rate of change of aileron hinge-moment coefficient with
tab deflection.

IPd`ITODUCTION

The XP -12 is a high speed, high altitude, lone; range,
photographic airplane desi[rned by the Re-public Aviatio_: Corporation
for "tile Aruy Air Forces. It is of coaverition.al i es l &_n and is
powered by four Pratt & Whi-ney R -4Q6 oneire;,. The over-all
dimensions ana some of the details of the airplane a re sho-,.n in
f i eure 1. To aid in the desig;a, morels of several componc_?ts of
the airplane were tested in von°ious wind tvmnels 	 the I1AC2, Langley
L aboratory .

One of the models was a ; •-sca7.e pas'ti al-span model of the
left wir47 of the air plane. It was tested in the Langley_zropeller
reees:_•ch tunnel in the development of the Zrin; duct inIcits to be
used on the airplane and in -the Lark;le;y 19-foot pressure tunnel
to obtain an ird.icttion of the effects of the wins duct inlets on
the ma.simzm J.iit and stallin;; chum°acturistics of fife model and to
determine the aileron and aileron-tab characteristics of the mo,".el.

This paper• presents the results of the aileron investigation_
and includes rolling-mo ent, yawing-moment, and ailci on hinge-moment
coefficients and pressure coefficients across the aileron-balance
seal throug7h a range of cn.le of attack, t£:b def loction, and aileron
deflection with flaps neutral. and deflected 20 0 and 550• Some of the
effects of win- rougness and balance seal leakage on ;;he aileron
and tab char acturistics are also presented.

MV.9OLS AT'D C0 'TCIITT>

The syrlbols nand coefficients presented in tI is rep or. t ai c
defined as follows:

CL	lift coefficient (L /ra)

CD	drag coefficient (D/qS)

Clr	 lateral-force coefficient (YAs)

Cm	pitch4ng-moment coef='icier_t (i,i/gets)

CONL'IDEILM L,
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C Z .rolling-makent coefficient (L' /gbr )

Cn yawing momant coefficient (NI qbS)

(--coefficient_a--2^CI, a aileron hinge-moment
Voaoa /

LIT prressure coef fi ciont across intern,ql balance
bressiz e -fielder be lance :minus pressure above
balaaice c_iv-i_ded by free strear. d. -, namic pressw^e)

E 1e=ika,^;e factor	 1 - -- --
(a)

P (b) " P (c)	 pressure disfe-ence across bElanco o_' internal
balance

P(a) - P( d)	 aprolied p^^ess re difference across vents of inte-_nall
balance

F overhang Factor for complete aileron

I	 "2
cb _

\ C 2, j'	 ca j { Da

Fl overhang ?actor for inboard balance cr.Lffbe-r

tlî ?	 !
i ^c

Cl
^bb1 (correspmidi. ng for outboardC

ai-`.

chamber	 Fr,)

CI free-st-rem dynani.c
n`

pros sure	 I l pv

p iriass density of air

v velocity of air ^-n free streud

L lift

D d_^ag

Y lateral force

CCT1 IDrPI'1l.L



4	 CONFIDENTIAL	 NACA Rrq No. L6118

Al	 pitching moment ebcizt airplane center-ef-uavity location
(0. 2743 cl on fucelage center __iIle)

L t	rellinL7 ma ent about airplane center-of-mil evity location

N	 yawing memer " about a.irp"Lae cente'_ -of-gravity location

Ida	 ai leroxi hinGe moment.

S	 wing area

c 3	 wink; mean aeroct,Y-r. alai c chord

b	 win,? SPall

ca	 -root-mocL--suuore chord of milers-, behind hinge axis

cb	root-mean-square chord of bala:^.ce fa^om E::.7_ _^on hinge E=is
to rL.0 dle of sealer gap

ID a	 aileron_ span

ab	 bal_,-mce s w n

t	 root-mean-squcxe thickness of aileron at hir,* e axis

a	 anr7le of attack of wine., root chord

5_1I 	flap clef lection

8a	a.i lee-on deflection %,Tith respect to win { , pcsiti re with
tr• ai_linG ect^7e dotim

bt 	 aileron tab defloction with respect to aileron, positive
with treili ? edge down

OVA
R	 Reynolds n_vzr,.ber [ - 	 J

AZ	 Mach r,,u.*:aber 1V/a)

µ	 coefficient of vjsco, ity

a	 Velocity o sot,.nd

Subscripts:

1	 inboard balance  chember

CON! I701,71-1IIJ,
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2	 outboard balance chamber

Slopes:

Chases
= ( aCha r AQ

bt

Ci1 
as

= each
a

'ail
/say °t

C has = `aCha ' ast)
8t a/	 a

CZ
a

= ^aC Z / ,sales s

(P)Oa = NOW walay
p((	

t

°t

where subscripts to the partial Qrivntives indicate factors held
constant.

MODEL AND APPARATUS

The i-scale partial-span model of the Republic XF-12 airplane

represents the outboard 92.4 percent of the left wing of the
airplane. The principal dimensions of the model are shown in
figure 2 and table I. The airfoil sections were developed by the
Republic company and are described in -reference 1.

The model was tested in the Langley 19-foot pressure tunnel
in conjunction with a -reflection plane. (See reference 2.) The
general dimensions of the tunnel setup are shown in figure 3 and
views of the model in tine tunnel are shown in figure 4. The gap
between the inboard and of the model and the reflection plane was
maintained at 3/16 t 1/32 inch by means of an automatic telescoping
mechanism built into the model.

The model was equipped with a sealed internally balanced aileron,
the dimensions of which are shown in figures 5 and 6. The gaps
between the leading edge of the balance and the forward wall of
the balance compartment and between the ends of the balance and
the sides of the hinges were sealed with flexible, ko-roseal impregnated
voile. The deflection of the aileron was remotely controlled
by means of a hydraulic piston. which was connected to the
aileron through a beam upon which electrical strain gages were
mounted for measuring the hin e moments. The aileron deflections
were remotely indicated by a potentiometer type control position
indicator which was connected directly to the aileron. The aileron

C0147,  I.MI—iLi
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was equipped with a nk-u-mal].y adjustable constent chord tab -whoso

leada.ng-edr^e S!:.p i'; 3S sUr,'.L r' ri b^	 rll'Qber' iripei' SG%l . Iuo p2'ovi si on
was made for mea.,>urir_g tre t;wO hinge

The flaps on the znn3el ix-re of the double-;lo-t-tcd. t me and
were rrx-'a7tcd by r; ars of "fu ,ackots -v ich fixed than ^t the desired.
defloctior_s. Tlie C;e,nervl	 c.f t1.' flaps is shown in
fie-L re . The ash! es of deflection tasted were r_eutral, 20 0 , and
550

Aa aiz irL.?t which was developed in the Langley propeller
recearch tiu-nol we.s instal Led alo.rkq t:ie lea0f-ng ed )e of the T.rinig
between ti.le nacelles. Ths ii i_et wrr.5 cor:nected. to ducts which
represented the inter. eeolc.:r, tY.^-- oil cooler, aad t'.s.e charge air
ducts of -the airple.ize, T?.ic ducts has_ ex:itc aloac the loti•rer
surfaces of bot:n nacelles er_d v .,re = .u:Ip_aed Frith adjustable shutters
for r. e,3ula- r..g the a_r f7_ ,;; . The, shutt; s we:-'e set to give ratios
of velocity in -the aluct en^rance to veloci ty in the free stream of
0.41 at 20 ands of ut-tack, ir.'ith flaps neutral 26o siaLllate the high-
speed condition and O. -i 5 7.t 80 angle of attaok with flaps de_'lscted
20o and 550 to sinnulat-a the take-off a:1d l&ndin -approach conditions.

The shutters were not cha.ngod for other ancles of attack. The
cowl exit flaps -,rare set to sirialate the ai_rl^lane cruisinrg condition
for all tents.

For some tests with flaps noutral a roug^mess strip bras install.^d
on the upper and lower cv_° 'aoos of the ,rind at 0.210c. Calculations
in(li.catod. that t=",'n itio_2 at that location on the model wovld. cause
the relative taick.ness of the boundary la„rer over the aileron -to be
al.)proximately the same as that on the ai ,.plano at high speed. wi,;h
transition at the leading eel, e of the Tiin ,. The roriChness strip
was obtal.ned by application of nrraber 60 (0.011 - inch diameter)
carborvnd:am gr. E ins to a i;hi:a la;; cr of shellac about Linch 'ride

Land extending along the full span of the model. The grains covered
5 to 10 percent of the crea of the strips.

To obtain can indication of the effects of ,seal lcakago on the
aileron characteristic.,  same tests were made with a, seri0s Of

1 --inch holes drilled in the b<l.a rice near its leading edge. The

hole y were eversly spaced aw cr4 the srEorl of the r:alca ce with an
equal number of holes :i 11 ea^h co,spartwent . The lcalcaee factors
fa=g the seal, frith and without the holes, were determined. by placing
a rectanGular box over the upper surface vent Gnd applying air pressure
to the bc,x. The leahtWe factors Y ,re:te	 for applied
pressor o d.i fo_'encos ranfir_Lrr i:com 10 to 100 pov lZ s per squ,^Xe foot

COD; ZL:VJTIir^jI
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for the "no hole" cond^tion and 10 to 60 pounds per square foot
for the niaxi2ni-im. _.eakage cu:idition. The .lea s :ag,e 'actors thus
obtair_eCL sire presented in figur9 8. Th e, leakabe factors shred
no definite trend with vzxiati on of pres ixe across the vents so
the cvr-,res of figure 8 -el-roesent an average of the values obtained.

TESTS

The aileron and tar characterictics -were determine3 by
moa.suf.rg tl^e rolling moms-its., yavri?- l g rnozients, and aileron
hir..ge moments apt several	 of attach through a rar!ge of tab
and aileron deflectio_1. Bal(anoe camrartmer:t -oreF's rea were also
measured for the tab neutral condition. T'ne cha^?acteristics were
det-ormined with the double-slotted flaps neutral and deflected 200
and 550 . The effects of the roundness stri ps and leeha,2;e holes
on the aile., -on characteristics wore deteriiined oily  for the flap
neutral condIt:! o-n.

The lift, drag, and pitching,-moment characteristics of the
model were deteimo ned through a range of angle of attack with
the aileron and tab neutral and with the -flaps neutral and
deflected 200 anal 550.

The tests were made at a val ue of dynamic pr•esoure of
approximately 100 pounds per scuaL e foot with the air in the
tunnel compressed to approximately 01 atmoopheres. The Re;.-nolds

and Mach numbers thus obtained were 8,600,000 and 0.17, res-Pectivel;,'.

CORPECTIONS TO DATA

The ro^ults of all tests have been re(Luccd to standaacd
nondimensional coefficient foimi so that they appl,3^ to a complete
span win,,, with 60 dihelral. Idoments were compv ted about a point
corresponding, to a center -of •-gravity location on the center
of the airplane .fuselage at 27. E+3 I,)ercent of the mean aero4n< mac
chord.

Jet-boan.dazy corrections and plan-form. corrections were
calcul-ated Laid applied to the da tua bzr the method described in
re-ercnce 2. Cor2?eC 4- 1 or, s for the aboence z^f di.i!edral n the nod-el
were made b T rotating the saes of the forces and- martents 60 (the
amount of dihedral on the a.irnlane) and by correcting the projected
model area and spa for the effect's of rotation.

COILi, DMAI IiTA
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The total corrections e.pp;.ie3 tyre as t'ollo^*s:

C-d = CI woos - 0.1051 G'E.'ross

CD = 1,0055  Cp	 s + 0.015', Cr	 2
t?X'O ^	 '-''n:'f:.s

Cm = Cm^, oss + 0.0087, CL; , oss - 1.8685 Cn„-

CZ = 0.8012 ' Cl	 - C.1oss	 tare`
C= 1.00r-5 iC	 - C	 1 + -0.0311 CZCTn	 k nF;ross	 nta_,e;	 ^.^	 ^ ^oss

+ .0.0059 Cu,.g, oss

a = cr tujn ne + 1.00307
Grog;

Where the subscr i? pt "gross" - efers to the unco] -ected coefficient and
the subscript "tare" rA •ers to the u cor:'ected coefficient obtained
with aileron and tab r-_uta ppa. The a °e anL interference effects O
the model s n;-)orts have boen neglected because of the difficulties
involved in their dcterLLination. The :ins'luence of these effects
on the aileron c Ueractoristics, lloz rev_Ir, is believed. to be small.

- ILTS AND riE.CU`SSICII

The reoults of the aileron, tests are presented in figl,res 9
to 20 and are sr=arized in table II. The lift, dra.,g, and-
pitchink;-moment characteristics of the model are presented. in
fiCure 21.

Smooth model a .le:f-on and t a_'a_c_,ar_a_ct_eri st ie s_ . - TIZe character.-
tis-tics of the sealed. aileron_ on the mooth y oc el with the double-

slotted flaps neutral and 1c =Iected. 20o and 550 are ,presented in
figures 9 to 13. The pay amc,tar. s of table II obtadned from these
fimu,es shou that at lo,•r melds of attack with -;CiEms neutral
Chia is positive through a limited range of deflections. As
the angle of attack is increased or tho flaps are reflected Chi

a
decreases u??til at largo angle's of attack vit'i flaps neutral or
moderate s,V.,,les of attack -vith _laps deflected it- becomes negati^-e.
Table II also s aus that Ch., is positive at lov angles of attack
md bec;ar,.tes nF ?utive at an,,-.- 'I  e8 of 9 t-!:acl= ube Te 63 with all. fla -o

	deflections. `lhe reTersalVof sign of CII,,^,t 	 indicates test t.^e
a

C011U11 T'I'd 11L
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that the control -rheel forces for a direct lin'ied aileron on the
airplane 'Would be in the logical direction at lou and moderate
speeds but in the illogical direction at high speeds. The sign
of Ch 	is such 'that it tends to relieve the overbalanced condition

in the high - s peed ranke of ankles of attack and the underbalanced
condition in the low-speed r an e of angles of attack when the
air^)lane is in a stead 7T roll.

Effects of -roughness on aileron and tab characteristics.- The
effects of upper and lower surface roughness strips at 0.20c on
the flays neutral aileron and tab characteristics ea ,e shosm in figures 14,
15, and 16. At the lower angle of attack investigated ( a = 0.80)
the roughness strips caused. an increase in C iI	 of 0.0003.

`'b a
They also caused a considerable decrease in the aileron effectiveness
CZ3 n and in Chat* At the hiC%her angle of attack investigatedo^

(a = 9.0 0) the roucliness strips appeared. to have a negligible
effect on the aileron hin€;e moments but considerably reduced the
aileron effectiveness in the large negative deflection range.

The location of the rouEhnc;ss striy)s eras calculated to give
approximately the same :relative bovmdar^ r -la;Jer thic'_^ncss at the
aileron hinge line as would be found on the ail _.,lane in hiGh
speed fliCht where t aaisiticn is ex pected to be at the leading
edge of the ;ring. The airplane, therefore, Zrovld be expected to
have greater aileron overbalance and less aileron effectiveness
in hi i-speed_ fliEht than was found on the smoot_-i model.

Effects of leakaEc . - The effects of various amo-unts of seal
lcaka ,;e on the aileron characteristics are shos .,m in figures 17 to
19 and azc su=,@iizcd. in fi;vre 20. Figures 17 aizd 18 show that
lcaka3re not only reduces tho effectiveness of the balaizce but also
cduccs the remGo of aileron doflcctions at which the balance is

most cffoctive. The largest amount of leakage invostigatc;d, however,
did not reduce the balance effectiveness cnoucr to eliminate the
ovoxbalancc at low an`-lcs of attack.

The rolling-moment curves of figure 18 shozT that the leakage
has its largest effect on the aileron clfoctivoness in the negative
deflection ranSo. FiCurc 20 and table II shots that the rango of
lcekagc investigated. caused a reduction in C ZSa of approximately

17 percent and a reduction in (z^P) S,, of a7proximatcl.Nr 26 ?percent
but had a xegliElblo effect on Ch.,,̀̂

' Jt
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CONCLUSIONS

An aileron in; estigation on a r-,rti.a_' -siren model of the
Republic XF-12 airplane indicated the followirg conclusions:

1. The rate of change of aileron hinge-moment coefficient with
aileron deflection had a positive vt'. ue t'"rough a small rage of
aileron anI tae deflectionu at low angles of attack with flags
neutral but as the a ale of attack was increased or the flags
were def_l.ectod tie rate of ch;n„e decreased until at high angles
of attack with flaps r_autral or at moderate angles of attack with
flops deflected the rate of c;1.nge bacana negative. This condition
indicates the need for redncinE the balancing effect to prevent
illogical- control wheel forces at high speedos.

2. At all flap deflections, the rate of chary of aileron
hinge-moment coefficient with angl-e of attack varied from positive
values at low an gles of attack to neCative values at high angles
of attack.

3. At conditions oinullai,in,g high-speed MEN, wing rouChness
tended to further increase the, positive val ue of the rate of change
of aileron_ hinge-nscme.­_t coefficient with aileron deflection but
reduced the rate of chany of rolling moment coefficient with
aileron deflection.

C 01 1DFJZTIJ,
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4. Increaoing th.o balance-seal Iea'•saCe decreased the rate of
chase of both aileron h'i"nge .-moment coefficient and roUing-mament
coefficiF;lat v th aillera.a d,flection Out had a nagl__„ible effect on
Cho rate of c:nar^;;e of a miler on Ii3nge-t.omer..t 	 with tab
deflection.

National Ad-risory Coi ittee for Aeror.altzcs
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TADI7 II

SUMMOY OF PIT=, Oil CHA'RACTE'RISTICS Olt'

I
-SCALE PART I e T --SP-AID; MODEL OF XF -12 A=PL AMI

[r11 values measured over a gall range of anzles at 5. = 8t = ]

Svr^^ay e -
ccnrli-tion
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a
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FIGU-M LEGENDS

Figure l.- Three-view drawing of the Republic XF-12 airplane.

Figure 2. - Plan and elevation of the -scale partial.-span model

of the _)T 12 airplane wing.

Figure 3.- Arrangement of the I-scale 7F-12 partial-cpan model and

reflection plane in the Langley 19-foot pressure tunnel.

Figure 4. - 1-scale partial-span model of the XF-12 airplane mounted

in the 19-foot pressure tt'nnel.

(a) Front view.

FiFzre 4. - Concluded.

(b) rear view.

Figtxe 5•- Plan view and typical cross section of aileron and tab;

-scale partial-span model of the XF-12 airplane•

Figure 6. - Variation of vent gap along si:an of aileron.

Figure 7. -• Typical section of double-slotted flaps on the 1-se&:l.e
partial-span model 'of the Republic XF-12 a.irpl^xie.

Figure 8.- Effect of holes in aileron balance nose on seal leakage
factor.

Figure 9.- Aileron and tab characteristics of -scale partial-span
model of the XF-12 airplane. Smooth model; 8f = 00; E - 0.027.

(a) a = 0.80.

Figure 9.- Continued.

(b) a = 4.70.

Figure 9.- Continued.

(c) a = 9.00.

Figure 9.- Concluded.

(d) a = 13.60.

CONFI=1U1



2	 CONFIDENTIAL	 NACA RM No. L6118

FICME LEGENDS - Continued

Figure 10. - Aileron and tab characteristics of T-scale partial.-spun
model of the M'-12 airplane. Smooth modcl; o f = 200;. E = 0.027.

(a) a = 3.20.

Figure 10.- Continued.

(b) a = 8.4'.

Figure 10.- Concluded.

(c) a = 14.30.

Figure 11.- Aileron and tab characteristics of 1-scale partial-epan
model of the XF-12 airplane. Smooth model; 43, = 55 0; E = 0.027.

(a) a = -3.00-

Figure 11.- Continued.

(b) a = 2.30-

Figure 11.- Continued.

(c) r- = 7.)y.0.

Figure 11.- Concluded.

(d) a = 12.10.

Figure 12.- Pressure cooffioients across aileron balance on ^-scale

partial-span model of the XP-12 airpl3rie. Smooth model; b t = 00;
E = 0.027.

(a) sf = 00.

Figure 12.- Continued.

(b) 8 f = 2C°.

Fi6alro 12. - Concluded.

550.
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F IGUi2E LEGEN1aS - Continued

Figure 13.- Variation of aileron hinge-moment coefficient with angle
of attack on the ` . Uccle partial-span model of the XF-12 airplane.

Smooth model; 8a = 00; 8t = 00; E = 0.027.

Figure 14.- Aileron and tab characteristics of 1-scale partial-span

model of the XF-12 airplane. Roughnoss strips at 0.20c; 8-;^ = no;
a = 0.80; E = 0.027.

Figure 15. - Effects of roughness strips at 0.20c on aileron

characteristics of 1- scale partial-span model of the XT-12 airplane.

8 f = 00; 8t = 00 ; E = 0 . 027-

Figure 16.- Pressure coef-ficients across aileron balance on1-scale

partial-span model of the XF-12 airplane. Roughness strips
at 0.20c; 8f = 00; 8t = 00 ; E = 0.027.

Figure 17.- Aileron and tab characteristics of I-scale partial-span
4

model of the XF-12 airplane. Smooth model; 8f = 00; E = 0.072.

(a.) a = 0.80.

Figure 17. - Concluded.

(b) m = 9.00.

Figure 18. - Effects of vw: ious amounto of leakage cn the aileron

characteristics of 
:

-scale partial-sp,^z model of the XF-12 airplane.

Smooth model; 8f = 00; 8t = 00.

a) a - 0. 80.

Figure 1.8, - Con-.lauded.

(b) a - 9,Co.

Figure 19-- Effects of various amounts of leakage oil the pressuxe
coeff.i.cionts across the aileron balance of .-scale partial-span
model of the X a -12 airplane. Smooth model; 8f = Oo; 8t = 00•

(a) a = 0.80.

COPTIMITTAL
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FIGURE LEGENDS - Concluded

Figure 19.- Concluded.

(b) m = 9.0o.

Figure 20.- Su=ary of effects of leakage on aileron characteristics
of 1- scale par tial-span model of the ^-12 airplane. Smooth

model; a = 0.8, 8 a = Oo; Sf = Oo; 8t = Oo.

Figure 21.- Aerodynamic characteristics of i-scale partial-span

model of the XE'-12 airplane. Sa = Oo; st = 00.
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Figure 1. - Three- view drewing of the Republic
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Figure 2.- Plan and elevation of the a -scale partial- spon model of the XF-12 airplane wing
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(b) Rear view.	 CONFIDENTIAL

Figure 4.- Concluded.
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Fiqure 7. - Typical section of double-slotted flaps on the % -scale partial- span
mode/ of the Republic XF-12 airplane.
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(a)	 a=3.20

Figure 10- Aileron and tab characteristics of l/4-scale
partial-span model of the XP-12 airplane. smooth`
model; Of = 2
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(c) a = 14,30

Figure 10.- Concluded.
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(b) a = 2.30

Figure 11.- Continued.
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(a) a = 0.8o
---

Figure 17•- Aileron and tab characteristics of lily-scale
partial-spanmodel of the XF-12 airplane.	 Smooth
model; by = 0 0 ; E = 0.072.	 l
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(a) a = 0.8°
..............

Figure 18.- Effects of various amounts of leakage on the
aileron characteristics of 1/4-scale partial-Span model
of the XF-12 airplane.	 Smooth model; 6 f = 0 ; bt = 00.
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(b) n = 9.00

Figure 18.- Concluded.



smooth model;Or =00 ; Ot	 00.

z
a

a

3
z
0

r

rn

OD

.	 .... .. .	 .	 ...

... ..	 ..	 ..	 ... ..



z
a

a

z

r
rn

OD
Figure 19.- Concluded.

• • • • • •••	 • • •
•	 ••• • • • •	 •	 •••

••• ••	 ••	 ••	 ••• ••



NACA RM No. L6I18

..

(a) Effect of leakage
on Chflat .	 (b) Effect of leakage

(Was ( inboard
chamber).
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(c) Effect of leakage	 (d) Effect of leakage
on Cha6a	 _	 on C;aa.

L	 NATIONAL AM MY _r
COMMITTEE FOR ABONAUTiCS a,

-	 )-	 -J FSgure . 20_.- Summary of effects of leakage on aileron
chareeteriatica of 1/4-scale partial-span model of the
XF-12^,airplane.	 Smooth model; a = 0.8; Oa = Oo;
8f = 00 ; O t = Oo.
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