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SUMMARY

During previcus tests on a 12 ft,. spa.h model of a tailless glider
with 36.4° of sweepback, a preliminuy run made over the higher ranze of
indicated that chordwise gops 1" wide between the variable incidence
g tips a.nd the main wing had a considereble stabilizing effect (flaps
and elevons 0°),

‘These tests were made to investigate this eftoct, mere fully.

The gap removes most of the reduction in ltabil.tty which is due
to the tip stall, while having little other offect.
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1 Introduction

Durirg pravious tostsl on 2 120t span model of a tailloss glider
with 36,4C of sweepback a preliminary run made over the higher rsnge of
indicated tnat chordwise geps ;" wide between the variable incidence
tfps und the mein wing had o ¢onsiderable stebilizing effect:(Flaps,
elevons and varisblo incidence tips set at 0°), It was decided to
investignte t.> effoct of the geps over the lowur range of Cp, and in
sddition cver the whole rangs of Cp, with flags 60° and elevons -10%

Mhe tetis wore mad~ in the R.A.E. 24 ft, Wind Munnel during
July and Se;tow ar, 1946. .

2 Descriprion of test rig

Detedls of tho model (which it the same as that used for the tests
doacribe) in ref,l) are given in Aprendix I and in figel.

3 Ranes of investigations

Lift, dvag and pitchirg moment measursments were mede with the
chordwise gaps sealed and unsealed (flaps and elevons 0°, and flaps 60°,
elevons -10“8. The variable incidence wing tips wore set at 0° throughout.
The tosts woru made at a constent windspeed of 120 ft./sec. giving a
Reynold's Nuubsr of 1.55 x 106 based on mean wing chord.

4 Results

Led Presentation of results L,
Definitions of the conventions used are given in Appendix IT.

o2 Discussion of results

Lift anl pitching moment curves are given in figs. 2,3, and 4,5
for the two cases of flugs and elevons 0°, and flaps 60° and elevons =10°
rospootivoly. The sta&ﬂizing effoot of the chordwise gaps found in the
oasc of thc plain wing™ is shown in fig.3 to be presunt only above a O&
of 0,75, below which value the gaps have little effect. With flaps 60
and clevons =10° thu gups have little effect up to the stall, but cause
a reduction in Cp max Of C.Ck

Valuos of Cp are plotted egainst Cp in Pigs. € and 7. cDmin
romains unaffectod by tho prosonce of the gaps in tho two cascs tested.

5 Conclusions J

The gencral conclusions drawn from thuse tests may be summarized
as follows:-

(1) ‘Ihom is o pronounced instebility of the wing above a GE‘
of 0.75, which is much improvod by opuning chordwise gaps between the
main wing and thu variablc incidencu tips:(fleps and elevons-10°). :

(1i) With flaps ¢O° and vlovons =10° tho gaps have littls effect
on tho stobility below the stall, but cuusec 2 redustion in cI of 0,04
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Appendix T
‘Model datn (Scale 1/3,78)

gross area

span

mean ohord

- aspect rotio

root chord

tip chord

root section

tip seotion

dihedral angle

geometric washout

mean 1/4 chord point position
behind L.£. root ohord
abave " L] ”

<pEeerava
NN

01049 ft,

8
span (oach) T 3,3 ft.
area oft of hinge - 1.51 £t.2
chord oft of hinge } ‘ 30% local ohord

ype split
angle when open . 60°
span from C/L of aireraft . 2.7 £t
area 1.2 £t.2
chord 20% local chord i.e. root 7420 ina,
tip 4431 ins,

aylable incidencc tipa: -
span (each : e 30% semispan

hinge 1line : - on 25% chord.
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'

appondix IT
: from of uireraft

Tho angle betuuen the y axis and the projection of line
aC (see f£igel) on the xy plunu.

al angle ; meesurcd on the sseptbck portion only

Thu angle botwoun thg y axis :nd the prejection of the i:lne
BC (sec fig.l) on thu yz rlanc,

4,B and ¢ aru scctional 1/4 chord points. (The xyz axes are

defincd as in nll R & 1'3; for thoso models tho x axis is tekon to be
parzllel to the riot chord),.

G ter cho oint:

Tho position of tho moan quartcr chord point is dofined as X, z,
whoro

+b

%
Z

+b

where 8 = /2 ody = grosa wing aroa.
=b
z

Elevon anglo

n ; positivo whon elevon is deflooted dovmwards; measured as tho
angle betwoen the elovon chord normel to the hinge line and the xy plene.

Yarioblc incidonos wing tip anglo

The angle of the variablc incidonce wing tip is definod as positive
when tho trailling odgu of tho tip moves dowrwards,

Tho vrluos of a havo been corrected for tunnol constraint.
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TaBLE T
itc t coeffi it

Bffect of senling gaps betireen main vri.ns and
%ips. Variable incidence tips set at 0°.

Flaps 0° Elevons 0°

. Gap unsealed

G Cy | Cue 2 ¢ Cmg

[]

|y 13

- 0.&-3 -00063 +0.025 + 0053 +0.007 +00018
+ 1,60} +0.078 404015 | + 3464] +0.239 +0.003
+ ‘}.23 +0.261' +0s001{ + 6.27 +o.‘+18 -0.009
+ 6olib |- 40146 00107 + 8441} +0.567 «0.019
+ 9,001 40,596 =0.017 | 411424 | 06745 «0,027
+11.45 |- +04 T4 3 =0,027'| +13,19| +0¢365 -0.021
+13.,88| +0.898- =0,030| +14,00| +0,947 «0.016
+15465 | +C4980- =0,032'| +15.60{ +1.03C +0.001
+16,10 | +1.062 =002 | 417,60 | +1.110 +0.025
+18.30 | +1.169 =0.021} +19.80| +1.19% +0,040
+20,50 | +1.267- =0.G20'] +21.80| +1.267 +0,052
+22.,70| +1.317 =0e013 | +23490| +1.305 +04075
+23.70! +1.320 =0s010-{ +26,10 | +1.315 +0,081
+25420 | +1.336 +0.001 | +28,30 | +1.306 +0.085
+27.10 | +1.371 0007 | +30,00 | +1.318 +0,091
429460 | +1.339 =0,019
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TABLE 11
Lift. drex and pitohing moment ocefficients

Bffect of sealing gaps between main w:lng and
. tips. Varisble incidence tips set'at O

Flaps 60° , Elevons =100

Unsealed Gap sealed

G| % .| %

- 146 (R V - 0.49
+ 0.77 2 + 243
+ 5.‘&0 0.11¢.9 + 5’55
+ 5.8 5 + 8.28
+ 8457 +11.21
+10.93 R P P 1S
+15-18 0.2l} +17.10
+14.16 " |+19.18
+16.52 +21.19
+18.68 5 00502 +23nla
+20.38
+22.17
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FIG. 1.

CHORDWISE GAP.

HINGE LINE OF
VL TP. 25%
CHORD LINE.

SCALE -~ “iz.

G.A. TAILLESS WING,
36-4° SWEEPBACK.
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FIG. 2 £3.

! : x GAP SEALED.
" | o GAP uUNsEALED.
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THE EFFECT OF SEALING THE GAPS BETWEE‘N
THE MAIN WING AND VARIABLE INCIDENCE TIPS.

FLAPS AND ELEVONS O’
— 0~
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