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bY 

M.N. Wood, B.A. and W.J.G. Trebble, B.Sc. 

Low speed tunnel tests have been made on a '/5th scale model of the 
four-gun Swift to collect information on the effect of ground on swept- 
winged aircraft. Lift, drag and pitching moment have been measured with 
the model in free stream and also at two distances from a ground board, the 
nearer position of the mean quarter chord point being 0.42 mean chords from 
the board. Two tailplane positions and various flap configurations have 
been tested. 

Exi.sting,theori.es on ground effect for unswept wings give good 
estimates of the decrease in induced drag but underestimate the gain in lift 
curve slope and overestimate the effect of the ground on the downwash at 
the tailplane. Slight modifications to the theories are suggested. 
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1 Introduction 

Although theoretical methods of estimating ground effect have never 
been very reliable, a good deal of information is available for aircraft 
with unswept wings, and it has been found that this can be applied reasonably 
well to delta-winged aircraft where again the trailing edge is unswept. 
With swept wings the position seemed less satisfactory, and tests have been 
made on a model of the four-gun version of the Supermarine Swift, both in 
free stream and near a ground board, to collect data on ground effect for 
comparison with flight tests and theoretical estimates. Some effort has 
been made to extend the scope of the results by using two tailplane heights 
and several flap configurations, and the results are compared with theoret- 
ical estimates of ground effect. 

2 Details of Model and Tests 

The model used for these tests was a '/5th scale model of the Swift 
with four-gun wing! l the undercarriage was not represented. The main 
dimensions are give: in Table I and the general arrangement is illustrated 
in Fig. 1. Tests were made with the actual aircraft flaps, which are of 
irregular shape, and also with alternative 50' split flaps, which were 
suitable for joining with a fuselage flap and extending as full span flaps. 
(Figs, 2 and k). These consisted of an unswept body flap B,, constant 
chord trailing edge flaps B2 over the inner wing, and 3C$ chord trailing 
edge flaps B3 over the outer wing. The gaps between adjacent flaps were 
sealed, 

Tests were made without tailplane and with the two tailplane positions 
illustrated in Fig. 3. The upper tailplane was the same as that used in 
the tests of Ref. I, and represented the position on the aircraft, The 
lower tailplane position was obtained by inverting the rear fuselage of the 
model, giving an anhedral of IO'. 

Transition was free on the aerofoil surfaces, but was fixed on the 
fuselage at I$ of its length and on the cal5.n and intake lips, The ground 
(Fig, 5) was represented by a wooden board two inches thick spanning the 
tunnel. It had a length of thirteen feet, two feet of which formed a 
chamferred nose, the chamfer being on the side of the ground nearer the 
model, A note on the problem s involved in the use of a ground board and in 
calibrating the tunnel is given in the A.pcndiX~ 

The tests were made between August and November 1954, in the No, 1 
II& ft tunnel at the R.A.E. The tunnel speed was 1 ft/sec, giving a 
Reynolds ?%.m&er based on wing mean chord. of 1.5 X 10 $ . Measurements were 
made both with and without the ground board in the tunnel. For the former, 
the model pivot point on the '/5th scale model (see Table I) was 8,7 ins. 
or 10.6 inches from the ground. At zero incidence this gave heights H 
for the mean quarter chord point of 0.42 and 0,50 mean chords. The model 
pivot point is not the same as on the aircraft (whegl axles) and the 
mailer height was chosen so that at about a = 3 the model represents 
the position of the aircraf t with the nosewheel just touching the ground; 
the greater height is approximately that for the aircraft with main wheels 
and rear fuselage touching the ground. 

Measurements were made of the lift, drag and pitching moments for 
the following model configurations. 

/Table 
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Flaps Tailplane Ground Height Fences 
- 

0 0 
Swift flaps 35' Swift flaps 35' 

I 

No Tailplane No Tailplane ) No Ground 

Swift flaps 5o" Swift flaps 5o" 
Upper Tailplane Upper Tailplane 

bJ 
HE 

With and With and 
= 0.50 without without 

Lower Tailplane Lower Tailplane /C = 0,~ fences. fences. f 
B2r q + B:! B2r q + B:! i i I I 
B2 + B3, B2 + B3, B, + B2+B3 B, + B2+B3 1 1 

No Tailplane No Tailplane 1 1 

I I 

No Ground No Ground 

/ Upper Tailplane / Upper Tailplane 
H/a H/a = 0.42 = 0.42 

No fences. No fences. 
B, + B2 + B B, + B2 + B 

3 3 

where TT for both tq?per and lower tailplane was -2.25O and. usually twc 
elevator settings were tested. Tests were made both with and without 5.3% 
chod fences fitted at 662 semispan (Fig. 2). 

An extensive tunnel calibration was yp_quired to estimate the velocity 
on the lower side of she ground board (see Appendix). The new wake blockage 
correction of Kaskell nas applied to the results. Fcr the ground tests, the 
tunnel cross scctibnal area was taken as the area of the lower part of the.tunnel, 

3 Results and Discussion 

3.1 Model without Tailplane 

3.1 .I Lift (Figs. 6-8) 

Before looking at the ground effect, the efficiencies of the various 
50' flaps are compared in the following table (see also Figs. 2, &),. The 
lift increments are given both as ACL based on wing area and AC based 
on flap area, at incidences which give values of 0.6 and 0.8 for E 
flaps down. 

L with 

swift 50~ B2 swift 50~ B2 B2 + B3 B2 + B3 Bl + B2 Bl + B2 B, + B2 + B3 B, + B2 + B3 

ACL ACL [ [ 3 3 ; ; $; $; 0.275 0.275 0.54 0.54 ' 0.32 0.32 0.49 0.49 0.35 0.35 
L L l l 0,275 0,275 i 0.32 0.32 0.4-8 0.4-8 0.36 0.36 0.54 0.54 

Ac;, ( CL - 0.6 AC;, ( ‘L - Oe6 2.9 3.5 2.6 2.85 2.45 
( CL = 0.8 ( CL = 0.8 2.9 3.5 2.55 2.95 2.45 

The efficiency of the body flap is low, especially when used with the 
inner flaps only, and the outer flaps B3 are less efficient than the inner 
ones B2. This latter effect is more marked than is forecast by the method 
of Ref. 3, but agrees w<th results on &Z" and 45O swept wings given in 
Refs. 4 and 5. 

The ground causes increases in lift and lift cu 
ix= slope. With 

flaps up or with Swift flaps deflected, the ground ( /e = O,42) causes 
an increase of 3@ to 33% in the slope of the linear part of the lift curve. 
The increments in CL caused by the ground (H/; = 0.42) are given in the 
following table for incidences corresponding to CL = 0.6 and 0.8 in free 
stream. 

c 
Flaps 0 Swift 35O Swift 50° B2 B2 + B3 B, + B2 B, + B2 + B3 

CL = 0.6 oe13 0.16 0.18 O"l2 0.21 0.14 
CL 0.8 - = 0.13 , 0.14 

OaA7 j 
0.14, 0.13 0.17 0.15 -A 
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The value for flaps B, + B2 seems high; on the other hand, the lift 
for these flaps in free stream seems low. 

3.1.2 & 

IO). 
The ground produces a marked decrease in the total drag (Figs, 9 and 
This agrees with theory in which the images of the trailing vortices 

in the ground cause a reduction in induced drag. 

3.1.3 Pitching Moment 

The ground has little effect on the-pitching moment of the model with- 
out tailplane (Figs. 11-l 7) over the first loo of incidence, and the fences 
increase the incidence at which the effect of the ground becomes appreciable. 
The main effect of the ground is to cause a decrease of the stalling angle. 

3.2 Model With Tailplane (Tables III, IV, VII-XiV, Figs. 11-19) 

The trimned lifts are given in Tables XIII and XIV together with the 
mean angle of downwash at the tailplane, the elevator power and the 
elevator angle to trim. The table below gives the longitudinal static 
stability margin and elevator angle to trim at a few values of trimmed 
lift, for the model with fences and with the tailplane in the normal Swift 
position. 

c 
Longitudinal Static 

% 
Stability Margin q" to trim, %f = C2250 

rim- 
H/c -zoo H/a = 0.50 y-, = 0,42! H/E =w H/E = 0.50 'H/E = 0.42 

Flaps 0' 

0.4 0.065 0.1oa 0.1oa -0.4 -0.1 0.6 0.065: 0.1255 0.13e -2.3 -3.6 -;*3 
0*8 O.O45E 0.145c 0.115E I 

3;' 
-3.0 -7.4 -6.4 

Flaps 
0.6 0,07E o.13a 0.13E -1 . 9 -4.0 -3.6 
0.8 0.04E 0.12E 0.15s -4.0 -7.7 -8.0 
0.9 -0.02?5 0,lOE 0.155E -3.7 -9.2 -11.0 

Flsps 50' 

0.6 0.08E 0.13a 0.14a -1.5 -2.5 -2.4 
0.8 0.055 0.1355 0.136 -3.7 m6.2 -6.0 
0.9 0 0.135 0.11a -4.0 -8.5 
0.95 -0,llC 0,13E 0,lOE -3.7 -9.8 

Downwash (Figs. 18, 19) h as been calculated from the measured pitching 
moments, It has been assumed that the radio of elevator to tailplane 
power is independent of the height of the tailplane above the ground, and 
the ratio 0,605 from Ref. I has been used. It has also been assumed that 
the variation of tailplane lift with elevator angle is linear over the 
elevator angles considered. 

The lower tailplane results are of doubtful accuracy since the tail- 
plane tips enter the boundary layer of the board at the highest incidences 
tested. . 



4 Estima.tes'Tof Ground Effect 

491 Lift m- 

An estimate of the effect of ground on lift slope was made by the image 
method of Tani", assuming the vortex system to lie in a plane of height H, 
the height of the mean quarter chord point. Sweep and taper we-r3 ignored. 
and the height H = O,Wa was used in the present calculations. The height 
of the trailing edge of a swept wing varies considerably with incidence and 
spanwise position and it seemed that a better choice for the height of the 
trailing t-ortices might be the height II' of the trailing edge at the effective 
qpn of the wing. A free stream loading curve gave the effective span to be 
about 8% of the true span and a second estimate was made assuming the trailing 
vortices to lie at a height Ht. The height ,k!$? was thus used for the 

trailing vortex term in the calculations since the bound vorticity was still 
assumed to be at a height H above the ground. A third estimate used II' 
as the height for the trailing vortex term. 

The results of the calculations are compared in the following table:- 

Comparison of calculated and measured incidences. 0,&X! above the ground. .- 
Flaps 0' 

I CL 0 c.2 0.4 0.6 0,8 i 
' Measured in free stream 

E.; . ;,; . 2; * 
11.5 16.3 

Measured near ground board 9.2 12.8 

Estimate using H for trailing vortex term 0.62 3.58 6.74 10.02 14.41 
Estimate using 11' for trailing vortex term 0.62 3.56 6.66 9.81 14.0 

2 
Estimate using H' for trailing vortex term 0.62 3.54+57 9.57 13.54 

The best estilm-te is that using H' which yields over 9@ of the 
measured increase in lift slope. 

The reduction in CD caused by the ground was estimated using Ref. 6, 
but taking the trailing vortex effects for a height H'. Agreement is quite 
good at incidences below the stall, especially for flaps Oo, the case for 
which the theory was designed. 

Comparison between calculated and estimated values of AC, 

caused by the ground ('/a = 0.42) 

Flaps O" I I 8 Flaps 35O Flaps 50' 

o" CL no 1 A% FL ho i a% / CL No *o, 

Grou.ei Estimate1 rheas, Ground Estimatej~Jeas, ' Ground Estimate Meas. 
' 0 -0,Ol 0 0.002 jo.002 0.28 0.003 0,002 

4 0.20 0.002 o.cm 

-i--- 

a.013 0.40 O.oll 0.012 
8 0.41 0.009 0.020 0.028 0.70 0.025 0.029 

12 1 0.63 0.023 0.04-l ,0*038 0.89 0.045 0.042 
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&3 PitchinP Moment 

The major effect of ground on pitching moment is the reduction in 
downwash at the tail-plane, 
H/E 

(Figs, 18, 19) and this was estimated, for 
= 0.42, by the method of Ref. 7. In this method the bound and 

trailing vorticity is replaced by a simple horseshoe vortex at the height 
at which the trailing vortices are assumed to be shed, (The height H' 
was used.) The span of the horseshoe is b,, the effective span of the 
wing and flaps as defined in Ref. 8, and, in order to simplify the formula, 

bl the tailplane is assumed to be a distance 2 downstream of the bound vortex. 
The ground is represented by an image system, and the ratio of the downwash 
from the image horseshoe to that from the real horseshoe is 

Kx 
'm12 + 4(EI’ - h)2 

b,2 -I- 4(H' + h)2 

where h is the height of the tailplane above the ground and 
1 

K is assumed to be unity and the downwash near the ground is a fraction 

1 - 
b,2 -I. 4(H' - h)2 

b,2 -t 4(H' + h)2 

of the value in free stream. 

This method overestimates the effect of the ground in the present case 
(Table Xv) and there are two possible contributing factors. Firstly, the 
assumption K = 1 seems no longer to be justified; with the values of 
H' h and b, as used in the Swift estimates K can be as low as 0,82. 
Seiondly, it is no longer justified to ignore the increase of lift near the 
ground. At a particular incidence, the ground increases the circulation 
round the wing and the strength of the equivalent horseshoe vortex. Con- 
sequently the free-stream downwash angle should be increased in proportion 
to the increase in lift slope before the factor 

-K 
b,2 + 4(II’- h)2 

b,2 + 4(H'+ h)2 

is used to estkate the downwash near the ground. 

A second estimate was made, including the variation of K and taking 
account of the 30; increase in lift slope for H/~ = 0.42. This method 
gave better agreement with tunnel results (Table XV). 

5 Conclusions 

There is an increase in lift and lift curve slope when the model is 
brought near to the ground. With flaps up, or with Swift flaps deflected, 
there is a gain in lift slope of between 3C$ and 35$ when the mean quarter 
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chorapoint is 0.42 mean chords above the ground. The model drag is con- 
siderably reduced at high incidence near the ground due to the fall in 
induced drag. 

Yc 
Estimates have been made of the ground effect on lift an& drag for 

= 0.42. The estimates of AC, are good up to the stall, and the 
estimate of the increase in lift slope is correct to within 1%. 

There is an ap 
reduction in domw3s1. P 

reciable change of trim near the ground caused by the 
A theoretical method gives faxly good estimates d' 

downwash at the tailplane for F1/E: = 0.42. 

l?ences at 6@ semispan delay the start of the stall and of the 
instability in the pitching moment curves. 

LIST OF SYME?OLS 

H Height above the ground of the mean quarter choti point of the wing. 

H' Height above the ground cf the wing trailing edge at the effective 
semi span, 

h Height above the ground of the mean quarter chord point of the tailplane. 

bl The effective span of the wing and flags'. 
bl 

1 f 

-x $b,' + (H' -t h)* 
10, 

I+ 

/-- lb2 2 
-5 , -t (H' - h) 
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APPENDIX 

Difficulties in the Use of a Ground Beard 

The main difficulty experienced in making these tests lay in the fact 
that the No. I 113 ft tunnel has a very restricted settling length. The 
flow, though reasonably unifrom by the normal mounting position for a model, 
is still non-uniform, with lower velocity in the centre of the tunnel, at 
the beginning of the parallel section 6 ft ahead of the balance centre line 
(Fig. 5). Since the ground board was 17~ of the tunnel height above the 
centre line, this introduced difficulties in estimating the speed in the 
lower half of the tunnel. 

The drag on the model caused a redistribution tif mass flow between the 
two sections of the tunnel. The "ground" leading edge was only 5 ft down- 
stream of the measuring holes for velocity determination and these were 
affected by the flow redistribution. AS a result, extensive measurements 
had to be made to obtain the mean velocity in the nozzle. The mean velocity 
in the upper part of the tunnel was estimated from a velocity traverse on 
the tunnel and balance centre line, It was found that the difference in 
the mean velocities across the two sections of the tunnel was linearly 
related to the Crag on the model, 

The flow redistribution effectively causes a circulation asound the 
ground board, and it would possibly be better to use a rounded leading edge 
instead of the straight chamfer as used in the present tests. The rounded 
leading edge would be less likely to cause a thickening or separation of the 
boundary layer on the ground board. 

The principal effects of the flow redistribution caused by the 
presence of the ground board should be reduced in future by having a longer 
tunnel settling length and a smaller model than used in the present tests. 
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TABLE1 

Relevant Dimensions of Swift (4-gun wing) 

Gross Area (Projected) S 
span b 
Standard mean chord c = s/b 
Aspect Ratio A= b//c 
Dihedral 
Wing-body angle 
Sweepback of quarter chord line:- 

Inboard of crank 
Outboard of crank 

Distance of crank from centre-line 

12.82 sq ft 
6.47 ft 
1.98 ft 

1.67 ft a.33 ft 

Tailplane 

Gross area (Projected) ST 
SPan RI! 
Mean chord %Y =Q?c 
Aspect Ratio 
Tailplane Setting (to wing chord) 
Tailplane arm 4, 

2.49 sq ft 62.d5 sq ft 
2.58 ft 12.90 ft 
0.96 ft 4.882 ft 

(C.G. tc mean quarter chordpoint)3.16 ft 

j/5 Scale Nl Scale 

3,27 
20 
2.5O 

320.5 sq ft 
32.35 f’t 
9.90 ft 

Tailplane volume coefficient 

v' = 'T L-r 0.339 
SE 

High Tailplane 
Height of pivot point, on fuselage 
$j, above fuselage datum 0.117 ft 
Dihedral 

Low Tailplane 
Height of pivot point, on fuselage 
fJ, above fuselage datum -&II7 ft 
Dihedral 

C.G. Position 

Aft of leading edge of standard 
mean chord 

Aft of nose 4.06 ft 
Below fuselage datum 0.08 ft 

0 

g0 

2.69 
-2.25O 

15.80 ft 

0.414 

0.583 f’t 
IO0 

-0,583 f’t 
-1 o" 

0.378 
20.29 ft 
0.38 ft 

Pivvt point of model (fore and aft position relative tu fuselage datum same 
as that of C.G.). 

Distance below C.G. 
Distance below fuselage datum 

0.2c ft 1.325 ft 
0.34-l ft I.705 f-t 

Height above ground board (0.72 St 3.61 ft 
(0.38 ft LW ft 

Mean quarter chord point 

Aft of wing apex 2.098 ft IO.49 ft 
Height of mean quarter chord point 

above ground board at cx = 0' H P [;a$ 
. c 
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TAl2.B II 

4-Gurl Swift 
TI 

Swift flaps, no ground 

7 

u” CL CD -I- 
Cm 1 a0 

I 
Flaps 0' 

0 
4.05 
8.0 

12,o 
13.55 
-t 5.55 
A7.6 
19.95 
a.65 
23.95 

-0. cot2 A0151 
0.206 3.0206 
0.415 3.0376 
o, 625 Lo765 
0.703 LCTYO 
0,782 %I436 
0.811 0.2043 
0.829 0.25TO 
0,848 0.2967 
0,860 a3512 

-4.0142 
-0.00 23 
0.0088 
0.0144 
O.Old2 
0.0276 
0.0370 
0.044% 
0.0498 
0.0464 i 

Flaps 3.5' 

8.25 o, 662 
12.2 0.857 
13.7 o.s9o 
15.7 0.900 
17.7 0.%3 
2ws 0.906 
27.75 0. To5 
24.0 0.889 

3.1m4 ~.a44 
3.1537 -0.0375 
0,193O -0.0279 
3.24F;d -0*0145 
a.2929 -0.0007 
3.3452 0.0083 
0.3797 0.0091 
0.4235 0.0092 

Flaps 50' 

fL3 0.712 0,1296 -0.0550 
12.25 0,889 0.4873 -0.0418 
13.7 0. To4 0.2293 -0.0295 
15.7 0.916 0,2728 d.0168 
A7.7 0.903 a3198 -0. co25 
20.05 0.894 0.3684 4-o. 0071 
21.7 01893 0.4050 0,0112 
24-eo 0.858 0.4393 0.0125 

No fences With 5.3$ chord fences 

4105 
8.0 

12.0 
13.5 

:z5 
2o:o 
21.65 
23.95 

- 3.75 

E5 
8.25 

12,2 
43.7 
15.7 
17.75 
20,o 
21.75 
2&O 

- 3.65 0.086 0.0794 a0737 
0.25 0.?33 G.0826 -0.0654 
4e3 0.452 0.@98? -0.0563 
8-3 0.714 0.1315 -0.0527 

12.25 O.Ycro 0.1873 40466 
13.75 0.949 0.2225 -0.0437 
15.75 0.997 0.2718 -o.omc 
I 7.8 0.987 oI 3262 -0.0364 
20.0 0.934 0.3708 -o,o15e 
21.7 0. To5 c.4031 -0.0073 
24.0 0.863 0.4359 -0.0264 

0.011 Or 0151 
0.206 0~0203 
0.418 0, ~382 
0,628 o. 0773 
0,709 0.1310 
0.777 0.14a 
0,835 0. x)73 
0.878 0.2-70-I 
0. u7 0.3062 
0. i&.4. 0.3488 

-0. OI 36 
-0.0018 
0.0089 
0.0138 
0.014-O 
0.0098 
0.0057 
o.m.51 
C.0287 
0.0504 

0, c97 o,o516 a0647 
0.216 0.0542 -0.0554 
0.431 0,0698 -0.0471 
a 653 0.1005 3.0431 
0.855 0.1533 -0.0373 
X%9 0.1903 -0.0355 
0.974 0.2423 -0. o37e 
0.989 G2992 G.0302 
0.960 0.3495 4.0302 
0.942 0.3846 -0,0104 
0.890 0.4206 -0,0062 
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TAEUY III 

Lift. drag anrlpitching moment of the model with upper 
tailplane, ,$wift flaps, no ggwnd 

(a) No fences 

f.x” 
rlql = -2,250, 71 = 0.60 QT = -2.25'9 II = -Loo c 

c, c, 1 c, I CL 

12.0 

13.55 

x5 
19:95 
21.65 
23.95 

0.665 

E%t 
0:844 
0,854 
0.874 
0.890 

0.0833 -0.0250 
0,1070 -0.0280 
0. I 460 -0.01 c7 
0.2137 -0.0038 
0.2679 0.0189 
0.3045 GO255 
0.3612 0.0164 

0.2 O.-l71 0.0543 
825 0.666 o, 0998 

12.2 0.862 a 1553 
13.7 0.896 0. I 958 
15.7 0.899 CL2484 
q7.7 0,898 0.3020 
x).05 O-897 0.3395 
21.7 0,897 0.3712 
24,O 0.882 0.4226 

0.25 0.245 0.0834 
12.25 0.895 0, I 895 
13.7 0.902 0.2316 
15.7 0.887 0.2775 
17.7 0. a97 0.3247 
20,05 0. a83 0.3656 
21.7 0.869 a3967 
24.9 0.846 0.4373 

T 

Flaps 0' 

Fbps 3: 
0.0109 

40234 
-0.0336 
-0.0257 
-Gm35 

0,0186 
0.03a6 
wx.44 
0.0263 

i” 

Flaps 50' 
0,0119 

-0.0332 
lo,01 135 

0.0cO8 
0.0223 
OeO407 
0.0415 
0.0271 

0.632 

0.792 

0.832 

0,871 

0.0786 

0.1503 

0.2627 

0.3566 

0,143 0.0559 
0,619 0.0983 
o.em 0*1542 

0. a75 
0. a79 
0.883 

0.877 

0.2431 

0*3356 

0.4147 

0.204 0.0845 
0.863 0, I a45 

0.883 0.2729 
0.872 o. 3-146 
O&t;2 0,3583 

0.848 0.4359 

'rn 

0.0102 

cI.0135 

0.0496 

J.0404 

0.0455 
0.0117 
0.0011 

0.03~ 
0.0507 
0.0638 

0.0401 

0.0469 
o,ool4 

0.0339 
0.0573 
0,060W 

0.0410 
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TAEXE 131 (Contd) 

Lift, drag and pitching, moment of the mor3el dth upper -- 
tailplane, swift fl3Jx3, no ground 

0 
a 

-i- rl’r = -2,'25O, 3 = o,6O 
I TT = -2,25", T = -4,o” 

CL CD I cm ! CL 

205 

8.0 
12.0 
13.5 
-15.55 
17.6 
20.0 
21.65 
23.95 

-0.026 0.0170 *.a74 -A057 0.0166 0.0532 
*,2*5 0.0223 o.K&l 0.~78 0.0225 0.0387 
Gel+30 %*408 -0,0085 0,403 0.0397 0~0266 
0,662 0,0%34 -010248 0.G40 0.0811 0.~106 
0.744 0,10~4 -0.0281 0.717 0.1060 o.cmy6 
0.826 0.1564 -0.0291 *,a4 G.1566 *.**74 
0,867 0.2157 -0.0297 0.869 0.2089 0.0018 
0.917 0.2773 -GO277 0.899 0,272o -0.0001 
0. go0 0.3113 0.0043 0. a79 0~3038 0.a300 
0.872 0.3559 GO233 0.860 0.3525 0, (373 

- 3.75 
0.2 

2-i; 

,2:2 
A3.7 
15.7 
q7.75 
20.0 
21.75 
a-e0 

-0.054 0.0547 
0,169 0.0547 
0.416 0.0693 
0.646 0.1009 
0.863 0.1556 
0.926 0.193% 
0.977 0.2428 
0.985 0.2927 
a955 0.3461 
0.915 **3771 
0.893 CL4213 

- 3065 0.006 a*%40 
0.25 0.239 0.0839 
4.3 0.463 0.0993 
8.3 0.66% 0,1311 

12,25 0.%95 Oe18.87 
13.75 c. 948 0.2253 
15.75 0.994 0.2737 
17.8 0.977 CL3052 
20.0 0.937 0.3701 
21.7 0,889 (~3~x6 
am* 0.854 0.4344 

b) With 5,,$ chord fences at 66& swxispar, 

- 

’ Flaps o” 1 

I 

i 

Flaps 35' 
0.0285 --0,091 a0577 0,0642 
0.0109 0.132 0.0559 0.0483 

-0.0045 0.375 0.0699 0.0302 
-0,0210 0,618 0.0984 0,(X28 
-0.0346 0.836 0.1522 0,0008 
-0.0329 0.894 0.1879 0. oc20 
-**03fJ3 0.954 0.2381 0.0025 
-0.0184 0.959 0.2893 0.0067 
-0.0050 0.927 0.3420 0.0133 
+0.*161 0.896 0.3718 0.0334 
-0,0002 0.870 0.4232 0.0207 

Flzps 50' 

GO354 
0,013s 

-13.0037 
-0.0216 
-CL*344 
-0,0322 
-0.0268 
Co,0132 
-xc069 
0.0166 
o,oo16 

-0.021 
0.205 
0,439 
C.668 
0.878 
0.923 
0‘977 
@.960 
0.923 
0.681 
0.847 

o.od69 
0.0856 
0.0987 
0.1294 
0.1068 
0.2236 
0.2701 
0.3111 
0.3690 
0.3959 
c.4359 

GO705 
0.0487 
bO303 
0.0116 

a*003 
***m3 
0.0067 
0.0118 
0.0094 
0.0328 
0.0195 

c 
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Lift. drag and pitching moment of the model with lower tailplane, 
Swift flaps, no g,round 

(a) No fences 

VT = -2.25", ?-j = 4.2O qT = -2.25", -fl = -6.3O 
a0 

CL CD 1 cm Go %I cm 

Flaps O" 

12:o BOO 
-0.032 0.0162 O.M40 -0.060 o.ol7-7 0.0529 

0.655 0.423 0.0399 0.0827 -0.~39 -0*0?55 0.398 0.63~ 0.0782 0.0377 0.0215 0.0341 

13.55 0.741 0.1086 -o.cQof 
15.55 0,820 0.1514 -0.0223 0,798 Q,,l511 O.OlW 
17.6 0.857 0.2152 -0.0316 
'2F fg ;d;; 0.3215 0.2788 -0.0428 -o.o&lo 0.878 0.2708 -0.0072 

23:95 0:963 0.3875 -0.0951 0.943 0.3752 -0.0521 

Flqs 35' 

0.2 0.159 0.0528 0.0207 0.139 0.0548 0*0591 
8.25 0.633 0.0962 -0.0033 0.604 0.0956 .0*0359 

12.2 0.850 0.1527 -0.0173 0.818 0.1495 0.0209 
13.7 0.892 0.1864 -0.0185 
15-7 0.911 0.2484 -0.0255 0.892 Ot2441 0.0086 
17.75 0,934 0.2983 -a0317 
20.0 0.959 0.3575 -0*0573 0.917 043494 4 0242 
21.7 0.982 o.wo4 -0.0816 
24,o 0.996 0.4593 -0.1196 0.973 0.4513 4.0853 

Flaps 50' 

0.25 0.224 0.0824 0.0236 0.196 0.0837 0.0616 
8.3 0.674 0.1264 -0.0068 0.663 G.1270 0.0308 

42.25 0.882 0.1966 40221 0.858 0.1826 0.0172 
13.7 0.909 0.2310 -0.0230 
15.7 0.926 0.2842 -0.0255 0.900 0.2742 0,007/; 
17.7 0.925 Oe3289 -0.0324 
20.05 0.940 0.38~ 2 -0,052s 0,924 0.3757 -0.0223 
21.7 0.957 0.4223 -0.0799 
a-e0 0.966 ov4754 6.1187 0.931 , 0.4574 -0.0854 
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TLvm3 Iv (cc;nt a) --.- 

&ift, drag ard pi.td6t-q moment of the model with lower taj,lplane, I_----------- 
S?Kif-t fliLpS.. ItlO QXJXld 

(b) Wibh 5.s chord fences at 6% semispan 

0 I TT = -2,25O, 7j = -je20 rT = -2.25O, 7-j = -6,F- 
01 

( 'rn 

t- 

4:05 
6 

12.0 
13*5 
15055 
17.6 
20.0 
21065 
23*95 

- 3=75 
0.2 
4x725 
a,25 

1202 
13.7 
1587 
17.75 
20.0 
2-I.75 
24,O 

- 3.65 
0.25 

kg 
12:25 
A3‘7.5 
15.75 
17.8 
20.0 
21.7 
24.0 

-0,029 
0,201 
0.427 
0.658 
0,743 
0,837 
0,918 
o0y65 
0,955 
0,954 

-0.066 
0.160 
0,399 
0.624 
0.852 
0,915 
0,989 
1.022 
1,015 
0" 996 
0.991 

-a:09 0. rj839 oeG3yl 
0.218 0.0834 0,0243 
0,443 0.0987 0.0; 01 
0.680 0.1297 -0.0069 
0,884 0.1873 'i?e 0256 
0.948 0,2272 -000351 
1.013 0,2ij8 -0,0!+42 
1,014 0.3296 -&o&2 
0.980 0.3833 -o,o:jy5 
0.971 0.4237 -ci*(J957 
0.950 0.4-706 -0,12~1 

oeo174 0. O,l 25 4.055 
0~0226 0.0045 0,178 
c.0414 -O.O021 0,404 
0,0837 -@*0173 0,630 
0,1098 -oO~~259 a71 3 
0~626 -0,046o 0,808 
0.2193 -0.0652 0,889 
0,2885 -0,0861 0.934 
0.3284 -Go571 0,930 
0.3821 4QG-a 0.933 

0, Or,50 0.0336 
0*0547 0,021a 
0.0589 o*mo3 
aoy93 -0, co29 
0.1559 -0, CJ201 
001937 -Q*o304 
0,25o4 -0,04?4 
0.70 &I2 
0,36&2 

-0*0657 
-0.0936 

0.403Y -O,lo-i7 
004559 -0,137s 

-Go95 0,05?5 
0,133 0,0556 
0,372 0.0684 
0.598 O,Oy6i 
0,829 0,1524 
0.898 O.lYc5 
0.963 0,24m 
0. Ye9 0,2955 
0.986 0.3563 
0.969 0.3966 
0,977 0.4456 

O,c;il6 
0.0693 
0.01;86 
0.0378 
O"Ol77 
CL0053 

4c140 
-0eO332 
a.0665 
-GO695 
-Q.OYYY 

Flaps 5o" 

-o,G%@ 0.0869 000735 
0,199 0. oe5a 0,0606 
0.4533 0.0379 0.0476 
0.654 0. I 275 0,031Y 
0.671 0, I 858 0,0114 
0.927 0.2235 0.0019 
0.993 U.2719 -0,oea 
0,987 OS3272 &0351c 
0,967 0.3806 -0.0613 
0.94;: 0.4185 -0.0675 
0.938 0.4664 -0,103l 

0, ti a5 0.0506 
0.0222 0.0423 
0.0397 0.0343 
0. oaoo 0,02C6 
0.:055 0.0128 
0,155~ -0.0062 
o.zi35 -0.0290 
0~2815 -0.04-98 
0.3185 -3,02G5 
0*3763 -9.0515 
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TAEUXV 

Lift, drag and pitching moment of the mo?iel without tsilplane, Swift flaps 

Pivot point 43.5 ins (fill scale) from the gwmd H/E c 0*42 

a0 

0 

fg 

8:0 
10.0 
12.0 
13.5 

- 480 
0 

to” 
6.0 
8.0 

10.0 
12.0 
13.5 

- 4Do 
0 

;: 
6.0 
8.0 

10.0 
12.0 
13.5 

7 
I No fences 

With 5.3% chord fences 
at 6% semispan 

cL 

-0.036 0.016l -0.0073 
0.104 0.0159 0.0011 
0.250 0.0191 0.0066 
0.386 0.024-8 0.0120 
0.530 0.0394 0.0124 
0.656 0.0556 O,Ol68 
0.773 0,0883 0.0218 
0.832 0.1405 0.0267 

Flqs 35' 

-0.012 0.0522 -0.0623 
0.265 0*0514 a0539 
0,419 0.0559 -0.0503 
0.556 0.0620 -0.0463 
0.688 0.0758 a,0418 
0.802 0.0924 4.0422 
0.898 0,1213 -0.0334 
0.939 0.19x, -0.0213 
0.966 0~2264 -0.0130 

Flaps 50' 

0.110 
0.381 
0.515 
0.640 
0.750 
0.848 
0.905 
0.94-l 
0.962 I 

0.0818 
0.0814 
0.0857 
0.094-l 
0,1059 
0.1233 
0.1778 
0.2272 
0.2651 

-0.0688 
-0.0629 

-0,0465 0.849 
-CL0331 0.930 
-0.0228 0.982 
-0.0146 0.988 

CD 'm 'L 

Flaps 0' 

0.520 0.0388 GO-l35 
0.653 0.0580 0.0154 
0.765 0.0966 0,0148 
0.832 0.1340 O*ol31 

0.797 0.0958 -&al4 
0.889 0.1288 -0.0369 
0.958 0.1748 -0.0370 
0.977 0.2205 -0.0307 

1 
0.1268 -0.0477 
0.1644 a.0437 
0.2085 -wm32 
'A.2524 -0.0341 

'rn 
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TABi VI 

Lift. drag and pitching moment of the model without tailplane, Swift flaps 

Pivot point 53 ins (full scale) from the ground H/S = 0.50 

a0 

0 
4.0 
8.0 

10.0 
12.0 
IhO 
15.5 

0 
kr0 
8.0 

10.0 
12.0 
14eo 
15.5 

0 
440 
8.0 

10.0 
12.0 
1440 
15.5 

No fences With 5.3% chord fences 
at 6qo semispan 

0.626 
0.747 
0.821 
0.852 

0.765 0,0916 
0.874 0,1188 
0.898 0.1818 
0.930 0.2245 
0.943 0.2656 

0.890 0.1475 -0.0378 
0,904 0.2132 -0,021l 
0.922 0.2526 -0.0053 
0.935 0.2966 0*0~4 

%I I 'rn 

0.0542 0.0153 
0.0839 0.0182 
0.1433 0,0282 
a18Q5 OaO34-2 

I I 

Flaps 0' 

-0.033 
0.241 
0.506 
0.631 
0.747 
0.833 
0.866 

0.0163 
0.0198 
0.0387 
0.0568 
0.0931 i?: z; * 

-0.0093 
0.0050 
0.0120 
0.0143 
0. a 37 
0.0098 
0*0088 

F&p 35' 

0.260 0.0526 d.0538 
0.524 0.0594 -0.0455 

-0,OqoP 0.768 0.094-l -0.0406 
-0.0348 0.873 0.1243 -0.0365 
-C&0196 0.948 0.1712 CO.0382 
-0,007l 0.963 0.2259 -0.0348 

w3m 0.966 0.2630 CO.0264 

Flaps 50' 

0.349 %0809 ~0.0611 
0,594 0.0923 -0.0559 
0.817 0.1227 -0.0476 
0.893 0‘1558 -0.0412 
0.955 0.1983 -0.0408 
0.959 0~2526 -0.0312 
0.962 0.2940 -0.0220 

cD 'rn 
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TABU3 VII 

Lift, drag and pitching moment of the model with upper tailplane, 
Sviift flaps. Pivot point 4.3.5 ins (full scale) from the ground H/G = 442 

(a) No fences 

?T = -2.250, Q = 0.6' r)T = -2.25O, v = -Loo 
a0 ” 

cL CD cm cL CD cm 

Flaps 0' 
0 -0,065 0.0172 0.0334 -0,089 0.0180 0.0699 

g 0.087 0.248 0.396 0.0167 0.0194 0.0257 -0.0047 0.0225 0.~94 0. 0.232 o-72 0.0178 aolgo 0.0573 0.0461 

8:0 0.543 0.0383 -0.0215 0,527 0,0372 0.0140 
10.0 0.683 0.0571 -0.0383 0.669 0.0565 -0.003? 
12.0 0.813 0.0889 -0.0527 0.800 0.0901 -0.0180 
13.5 0.874 0.14-44 6.0590 0.1446 L 0.867 CO.0255 

Flaps 35O 

- LO -0.106 ~~0577 O*wkP -0.117 0.0606 0.0821 
0 0.221 GO533 odm-6 0.201 0.0538 0.0498 

2.0 0,382 0.0560 -o*oQ21 
x 0.531 0.675 0,0631 0.0752 -0.0204 -0.04a 0,508 0.0620 0.0147 

8:0 0.813 .0.0935 -0.0593 0,788 0*0910 -0.0239 
10.0 0.920 0.1232 a.0750 0.900 0.1220 -0.0417 
12.0 0.961 0.1937 -0.0700 0.946 0.1913 -0.0380 
13.5 1.002 0.2283 -0.o699 0,973 0.2243 -0.0391 

Flaps 50° 

- 4.0 0.017 0.0889 0.0493 -O.o12 0.0924 0.0877 
0 0.318 0.0828 0.0164 0.302 0.0834 0.0523 

g 

8:0 

0.468 0.743 0.604 0.0930 0.0857 0.1060 -0.0215 -0*0021 -0.0423 0.585 0.0925 0.0137 

0.849 0.1228 -0.0559 0,832 0.1227 -o*Ol97 
IOaO 0.923 0,1796 -0.0614 o.go3 0.1815 -0.0271 
12.0 

1 
0.964 0.2274 -0.0581 0.943 0.2264 1 -Q.O277 

13.5 0.978 (Oe2521 -0.0497 0,960 0.2601 1 a.0216 
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TAX23 VII (Con-ta) 

Lift. drag and pitching moment of the model with upper tailplane, 

Swift flaps. Pivot point 43*5 ins (full scale) from gmma H/E = 0.42 

(b) With 5.3$ chord fences at 6@ semispan 

a 
0 

440 

8.0 
10.0 

12.0 
13.5 

8.0 

10.0 
12.0 
13.5 

8.0 
10.0 
12.0 
13.5 

7iT = -2,250, V = 0.6' 

Flaps o” 
0.253 0,021 I 
0.554 0.0420 
0.693 0.0620 
0.805 0.1022 
0.878 0.1392 

Flsq?s 35' 

0,810 0.0981 
0.915 
0.990 "0': '8:; 
0.998 0:22&i 

Flaps $0' 

0: 944 
0.1280 
0.1643 

I: 

1.011 0.2107 
1.013 0.2559 

1 
'rn 

0.0096 
-0.0220 
4.0422 
-0.0548 
-0.0615 

-0.0584 
eo.0703 
-0.0802 
~0.06~0 
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TABIS VII 

Lift, drag and pitchina moment of the model, with lower hi.lplalB, 

Swift flaps. Pivot point 43.5 ins (full scale) from the ground H/E = 0.42 

(a) No fences 

a0 
rlT = -2.25O, rl = -1.2~ rlT = -2.25', rl = -6.3' 

cL CD 'rn cL i '0 'rn 

Flaps 0' 

0 -0.062 I 0.0181 0.0292 
0.0084 

1 -0.092 0.0192 0.0745 

lo:o ko” 
0.249 0*02Q5 0.221 0.0205 0.0534 
0.701 0,548 0.0393 0.0589 -0.0257 -0.0555 0.522 0.676 0.0388 0.0580 -0.0130 0.0171 

12.0 0.849 O,OVIO -0.1067 0.826 0.0~0 -0I 0553 ( 

Flaps 35O 

0 0.220 0.0543 0.0230 0.202 0.0548 4.0 0.532 0.0632 -0.0158 0.506 0.0634 :* zg 
8.0 0,816 0.094-8 -GO750 0. &loo 0.0951 do336 

10.0 0.950 0.1240 Co.1083 0.9% 0,1234 -0.0663 
12.0 I .OOP 0.1967 -0.1404 0,992 0.1973 -0,1012 

Flqs 50' 

04.0 0.318 0.610 0.0934 0.0824 -0.0235 0.0230 o. 0.300 5e6 0.0936 0.0845 0.0189 0.0645 

8.0 0.869 0. I 255 -0.0808 0,849 0.1250 40417 
10.0 0.949 0. I 737 co.1006 0.928 0.~789 -0.0619 
12.0 0.994 0.2282 1 -0.1122 0.982 I 0.2298 -0.0819 

I 

T'il = -2,25O, 7j = -15~70 

cL CD 1 'm 

Flaps 0' 
8,O 0,469 

10.0 0.617 
I&O 0.768 

I 
0.0392 0.1021 
o.c571 0.0768 

, 0.0890 0.0399 
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TA3I.E VIII (Con-M) 

Lift. drag and pitching moment of the model with lower tailplane, 

Swift flaps. Pivot point 43.5 ins (full scale) from the ground H/e = 0.42 

(b) With 5.3% chord fences at 6% semis-pan 

#“O I VT = -2.25",~ = +20 

I CL I (5 

8.0 
10.0 
12.0 

8.0 
10.0 
12.0 

8.0 0.864 0.1274 4 0778 
10.0 0.965 0.1670 -0.1021 
12.0 1.039 0.2144 -0.1255 

Flaps 0' 

0.544 0.0413 
0.698 0.0619 
0.837 0.1027 

Flaps 35' 

0.812 0.0966 
0.929 0.1324 
1.026 0.1796 

Flsps 50' 

'rn 

-0.0235 
-0.0554 
-0.1085 

-0.0717 
Co.1038 
a.1458 

1 



TABUIX 

Lift. drag and pitching moment of the model with upper tailplane, 

Swift flaps. Pivot point 53 ins (full scale) from the gwnd '/C = 0.50 

(a) No fences 

0 a 

0 
4.0 
8.0 

10.0 
12.0 
14.0 
15.5 

-0,062 i 0.0175 
0.241 0.0198 
0.523 0.0390 
0.667 ho587 
0.790 0.0867 
0.870 0.1523 
0.906 i 0,1890 

Flaps 35' 

0.032: 
0.008C 

-0,020E 
-0.0367 
-0.049e 
-0.0522 
-0,049 6 

0 0.205 0.0528 0,014-8 
4.0 0,503 0,0621 dI.o:70 
8.0 0,773 0.0922 -0.0516 

10.0 0,888 0.1197 4.0660 
12.0 0.931 0.1854 -0.0573 
14.0 0.954 0.2308 a0485 
15.5 0,968 0.2683 -o*Orco3 

Flafps 50' 

0 
4.0 
8.0 

10.0 
12.0 
14.0 
15.5 I 

0.294 0.0820 0.0155 
0,568 0. oyos -0,0178 
0.847 0.1205 -0.0511; 
0.908 0.1513 -0.0626 
0.923 0.2184 -0.0476 
0.942 0.2655 -0.r3330 
0.950 0.2991 -0.0229 

rlrJJ= -2.25", rl a +0.6' 

Flaps 0' 

‘rn 
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!UilXEi IX (Con-U) 

Lift. drag and pitching moment of the model with upper tailplane, 

Swift flaps. Pivot point 53 ins (full scale) from the ground H/E = 0.50 

(b) With 5.s chord fences at 6% semispan 

a0 

0 
LO 
8.0 

10.0 
12.0 
ILO 
15.5 

0 
LO 
8.0 

10.0 
12.0 
1480 
15.5 

0 
LO 
8.0 

10.0 
12.0 
14,o 
15.5 

T- rm = -2.25', V = 0.6' 1 rl T = -2.25O, q = -boo .L 

CL cD I C m I cL cD C m 

0.670 0.0616 
0.786 0.0977 
0.867 0.1 431 
0,902 0.1847 

0.884 0.1218 
0.963 O.-l707 
0.977 o..=Q 
0.975 0.2610 

0.817 0.1233 
0.909 0.1577 
0.974 0.2010 
0.962 0.2560 
0.974 0.2966 

Flaps 0' 

-0.092 
0,209 
0.505 

-0.0381 0.64-2 
-0.0507 0,763 
4.0601 0,854 
-0.0573 0,893 

Flscps 35' 

0.0198 0,0689 
0.0209 0.0462 
0.0398 0.0153 
0.0600 -0,002l 
0.0957 -0.0163 
0.1457 4.0305 
0.1864 -0.0307 

0.186 
0.479 
0.757 

-0.0650 0.867 
-0.0721 0.947 
co.0596 0.961 
-0,0466 0,960 

Flaps 50' 

0.0570 0.0502 
0.0664 0.0178 
0.0963 AI.0188 
0.1257 -0.0325 
0.1718 -0.0405 
0.2288 -0.0342 
0.2647 -0.0213 

0.270 %0844 0.0519 
0‘547 o.ogo7 o.ol79 

-0.0512 0.802 0.1237 -0.0149 
40612 0,889 0.1561 -0.0273 
Co.0683 0.957 0.1992 -0.0367 
-0.0487 0,962 0.2554 -0.0199 
-0.0321 0,950 0.2906 co.0096 
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TAECEX 

Lift. &rap and pitching moment of the model with l.ower tailphne, 

Swift flaps. Pivot point 53 ins (full scale) from the ground H/Z = 0.50 

(a) TJO fences 

a0 
VT = -2.25O, 7 = -1.2~ VT = -2.25O, 9 = -6.3' 

cL 0 1 'rn 'L Ca 'rn 

Flaps 0' 

0 -0.056 0.0174 
44 0.246 0.0202 

1 0.0282 :a.083 0.0189 0.071 9 
0.~72 0.220 0.0208 0.0499 

8.0 0.529 0.0392 4.0219 0.506 0.0383 CL01 90 
10.0 0.674 0.0585 -0.0471 0,657 0.0577 -0.0055 
12.0 0.814 0.0882 -0.0769 0.789 0.0872 -0.0318 
ILO 0.935 0.1604 i -0.1387 0.899 0.1542 -0.084tl 

Flarps 35' 

0 0.191 0.0536 0‘0630 
4.0 0,4-83 0.0623 0.0318 
8.0 0.769 0.0924 &O-t76 

10.0 0.890 0.1206 4 a-61 
12.0 0.943 0.1866 a.0728 
14-a 1.011 0.2395 -0.1085 

Flaps 50' 

0 0.305 0.0815 0.0219 0.272 0.0828 0.0617 
4.0 0.576 0.0910 -0*0170 a547 GO905 0.024-45 
8.0 0.840 0.1213 lo.0684 0,809 0.1202 -0,owQ 

10.0 
:;215 Zig 

-0.0895 agO7 0.1518 -0.0522 
12.0 -0.0996 0.943 0.2193 -0.0673 
1k.0 t 0:996 0:2700 4.1126 0.978 

1 
/ 0.2652 -0.0796 
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TABI X (Contd) 

Lift, dram and pitching moment of the model with lower tailplane. 

Swift flaps. Pivot point 53 ins (full scale) from the ground '/'/, = 0.50 

(b) With 5.$ chord fences at 6$% semispan 

a0 
T VT = -2.25', rl = -1. z" I 

T T = -2.25O,rl = -6.3O 

8.0 0.524 
10.0 0.686 
12.0 0.800 
IhO 0.934 

8.0 0.778 
10.0 0.897 
12.0 0.996 
14.00 I.037 

8.0 0.832 
10.0 0.923 
12.0 IrOOl 
14.0 1.022 

1 

Flaps 0' 

O.OlQy 1 
0.0611 
0.0980 I 

-GO218 
-GO471 0.645 

1 
-0,0783 0.783 

0.1520 -0.1524 , 0.903 

0*0950 -0.0588 
0.1243 -Q.O%l 0.872 
0. I 738 -0.1221 0.974 
0.2311 : -0,163~ 1.020 

Flaps 50' 

0.1237 0.814 

0.1583 1 ' 

-0.0689 

4.08-73 I 0.2020 
I 

-0.1151 i 

0.2614 I 
oo:gi2 

-0*1315 I.003 

0.0592 
0.0986 
0.1468 

0.1232 
0.1698 
0.2301 

0.1235 
0.1565 
0.2017 
0.2579 

'rn 

-0.0043 
40388 
-Q.l004 

-0.0447 
-0.0820 
-0.1242 

-0.0278 
-0.0520 
4 0809 
lo.0981 
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TABIZ XI 

Lift, drag and pitching moment of the model with flaps B deflected 50' 

No fences. No ground 

No tailplane 80 tailplane 
a0 

0.35 
k4 
8.35 

12.3 
13,8 
15.75 
17.75 
20.1 
21.75 

0.55 

E5 
12:45 
13.9 
15.35 
q7.85 
20.2 

0.55 

2;' 
12:45 
13.9 
15.85 
17.85 
20.2 

a0 
CL 1 % I %l 

Flaps B, + B, 
L. 

Flaps B2 

0.359 
I 

0.1049 -0.0707 
0.575 @.I240 -0.0665 
9.787 0.1537 -0.0546 
o. 962 0.2218 -0.0583 
o. 976 0.2673 -0.0482 
0.975 0.3~66 -0.0348 
o. 961 0.3592 -0.0213 
0.938 0.4064 -0.0103 
0.907 0.4349 -0.0076 

0.320 0.0803 -0.0040 
0.54o 0.0987 -0.07% 
0.754 0.1336 -0.0755 
0.927 0.1927 -0,053s 
0.944 0.2420 -0.0523 
0.941 0.2877 -0.0368 
0.934 0.3315 -0.0219 
0,920 0.3785 -0.0127 
o. 916 0.4027 -0.0099 
0. a72 0.4484 -0.0072 

i$ 
r 

12:J 
13.75 
15.7 
17.75 
20.05 
21.3 
a-00 

Flaps E, -+ Bz 
L / 

0.55 0.511 0.1430 -0.1784 
485 0.712 0.1758 -O.-l685 
a.45 0.902 0.2161 -0.1561 

12.4 1.021 0.2927 -0.1311 
13.85 1.010 0.3327 -0.1166 
15.8 1.012 0.3774 -0.1025 
17.85 1.007 0.4214 -0.0854 
20.2 0.994 0.4708 -0.0715 
21.9 0. gal 0.5044 -a 06-n 

Flaps Bl + B2 -I- B3 

0.560 0.1714 -0.1727 
0.773 0.2037 -0.1541 
o. 9% 0.2481 -0.1508 
1.063 0.3245 -0.1288 
I.051 0.3607 -0.1169 
1.049 0.4008 -0.1007 
1.033 0.4464 -0.0846 
1.015 o. 4928 -0.0713 

Flaps Z1 -t B2 + B3, with upper tailplane 

vm = -2.25', T, = 0.6' ---I-- ~~ -Qm = -2.25', T = -4.0° 

c- I % 'rn % cm 
0.510 0.1738 -0.0837 0.433 
0.730 0.2021 -0.1018 0.710 
0.925 0.2430 -0.1088 0.910 
I.040 0.3219 -0.0943 I.027 
1.032 0.3585 -0. oao4 I.013 
1.024 0.3980 -0.0637 1.015 
I.017 0. UC1 0 -0. 0401 I.000 
0.979 0.5062 -0.0291 0.978 

-0.0499 
-0.0701 
-0.0779 
-0.0637 
-0.0486 
-0.0334 
-0.01 a5 
-0.0084 

0.1752 
0.2027 
0.2459 
0.3205 
0.3544 

2 ;;z 
0:4a37 
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TABI23 XII 

Lift, drag ana pitching moment of the model with flzps B aeflectea 50° 

Pivot point 43.5 ins (full scale) from the grow-d '/E = 0,42 

4.0 

LO 
8.0 

10.0 
12.0 
13.5 

0 
4.0 
8.0 

12.0 
13.5 

a0 

0 
4.0 
a.0 

ILO 
13.5 

No fences 

No tailplane 

CL 1 CD j 'rn 

No tailplane 

cL 

Flaps Bq + B2 Flaps B2 

0,243 
0.514 
0~75a [ 

~:~;~ -0.0771 
-0.0742 

0.1122 -0.0685 
0,959 O.?471 -0.0636 
0.994 0.2184 -0.0550 
1.029 I 0.2713 -0.0493 
1.032 1 0.3069 -0.0434 

Flaps Bl + ES2 i- B3 

p?& I 

1:058 

0.1733 0.1534 -0. -Q.1478 I 584 

0.2196 -0.1378 
I.103 0.3388 4lol7 
I .083 0.3866 -o.oyaa 

Flaps Bl + B2 -t B3 
with upper tail-plane 

0.414 
0.674 
0.903 

0.991 
I.004 

j 0.0770 I -0.0860 

I 0.1250 0.0912 -0.0792 -0.0698 

092347 -0.0423 
Ova2743 1 ‘ -0.0304 

Flaps B2 -t B3 

0,587 
0.812 
I.005 
1.056 
1.062 

0.1323 
0.1510 
0.1850 
0.3067 
0.34a5 

VT = -2,25O, ?'I = 0.6' 
I 

CL ! CD ' cm 

0.620 0.1573 -0.0874 
0.861 0.1742 I -0.1161 
I .070 0,224a -OS1434 
1.120 0.341 a / -O.-t242 
1.109 f 0.3882 -0.1161 , 

-0.1729 
-0.1564 
-0.134-I 
-o*o992 
-0.0865 
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4% 8.0 
12.0 
13.55 
15.55 
17.6 
'r9.95 
21.65 
23.95 

0,2 
8.25 

12.2 
13.7 
15.7 
17.7 
20-05 
21.7 
24.0 

0.25 
8.3 

-12.25 
13.7 
15.7 
17.7 
2oeo5 
21.7 
24.0 

Trimmed lift, me% dawnwash angle z-t the tailplane. and 

elevator an@ to trim, for the model with Swift flaps 

C L Trim 

-0.017 
0.205 
0.421 
0.634 
0,720 
0,800 
0.834 
0.857 
0, 879 
0.889 

7.05 
7.8 
9’ 

12::: 
15.7 
17*3 
18.5 

0,178 
0,634 
0.833 
0.872 
0,892 
0.903 
0.912 
0.910 
0.895 

i*” 7 
,o:i5 
12.1 
14-Y 
17.75 
21.7 
23.8 
24.45 

0,252 4+85 
0,677 8a95 
0.862 1.i .I 
O,8S6 A2.8 
0.905 15.35 
0.902 l-7.&5 
0.898 22.85 
0,901 23.65 
0.866 25.1 

T 

(a) No ground, no fences 

Upper tailplane I Lower tailplane 

0 
up 

‘f” 

i 

t 

L 

Flaps o" 

-o,OO78 

-0.0072 

-0.0067 

-0~0052 

-0.0075 
-0.0073 
-0.0075 

-a~70 
-o.c)070 
-o,oa54 

-0.0028 

- 2.7 
- 3.1 
- 2.1 
+ o,o5 

t:; 
3.7 . 

Flaps 35' 

2.05 
- 2.95 
- 3.85 
- 2.9 
+ %I 

3.25 
7.7 

IA.2 
9.9 

-0.0076 
-0*0O73 
-a,0076 

-0.0073 
-0,0076 
4.0045 

~~1027 

Flaps 50° 

- ::: 
- 3.8 
- 1.85 
+ 0.7 

3.6 
9.1 

11.8 
10.7 

- 0.7 

f 3.75 
6.45 
7.25 
f3*3 
8.65 
9.2 
9‘45 

10.5 

E5 
lo:6 
11.5 
11.7 
II d-3 
I 0,8 
10.3 

9.5 

4e7 
9.35 

IO,8 
41.25 
II,85 
11.7 
IO,95 

8.7 
8.6 

-i- 

4 

t  

-0.0076 

aoo74 
-0.oo73 

-Go073 

-0,007o 

-0,0084 

-0.0076 
co,0076 
co,0076 

-0,006S 

-0.0066 

-0‘0067 

-0.oo75 
-0.0074 
~0.0076 

-a~65 

10.0061 

~0.0066 

I 
i: 

0 

ro'trim 

0.65 
- 0.6 

- 1.7 

- 3.3 
- 3.9 
-4*4 
- 5.5 
- 7.35 

:, ;*; . 

1.5 
- 1.6 
- 3*5 
- 3.7 
- 5*o5 
- 5.95 

:1;$i5 

-13:o 

1.95 
- 2.1 
- 4.0 
- 4.3 

3 E5 

4o:o 

-14.0 
-19.4 
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TABLE, XIII (Contd) 

Trimmed lift. mean angle of downwash at the tailplane, 

and elevator angle to trim for the model with Swift flaps 

(b) No ground, 5.s chord fences at 6@ semis-pan 

at” 

;:;5 

12:o 
13.5 
,15.55 
17.65 
20.0 
21.65 
23.95 

-0.013 
0,205 
0.424 
0.637 
0.718 
0.783 
0.839 
0.880 
0.895 
0.876 

5 3.75 
0.2 
4.25 
8.25 

12.2 
13.7 
15.7 

%5 
21:75 
24.0 

-0.034 1.65 -0.0077 
0.181 3.6 -0.078 
0.401 5.8 4CQ77 
0.626 8.25 -0.0074 
0.831 10.55 -0.0077 
0.887 II.95 -0.0077 
0.951 1495 -0.0072 
0.969 17,25 -0.0055 
0.94l 21. 8 ~.004l 
0.936 24.2 -0.0038 
0.887 22.95 40046 

1 3.65 0.039 
0.25 00 24-Y 
403 0,456 
8.3 0,680 

12.25 0.870 
13.75 0,921 
15.75 0.972 
17.8 0.964 
20.0 0,924 
21.7 0. 900 
.a0 0.846 

$hirn 

Upper tailplane I Lower tailplane 

0.6 

Es 
7.05 
8.45 

10.65 
12.5 
14,8 
17.15 
18.85 

z5 
6.85 
9.05 

11.4 
12.85 
15.0 
I 8.45 
19.75 
23.9 
26.4 

-0.0078 
-0.0076 
-0.0078 
-0.0078 
LIO.0082 
-0.0080 
-0.0068 
c0.0061 
-0.0058 
-0.0052 

2.85 
1.15 

-a5 
-2.65 
-2.8 
-3.1 

:i$ 
+I.35 

5.0 

z5 
l 0 

-2.35 
-3.9 
-3.75 
-3.65 

z5 
+c8 

0.6 

Flaps 50' 

-0.~77 5.25 
co.0077 2.4 
-0.0075 0.1 
a.0074 -2.45 
~0.0076 -4.0 
-0.0071 -400 
-0.0074 -3.1 
-0.0054 -1.85 
-0.0035 -1.65 
-0.0035 +5.3 
-0.004l 1.1 

- 0.85 
1.6 
4vO5 
6.45 
7.3 

i:: 
z5 

10:1 

1.4 

204 
814 

10.65 
11.2 
11.5 
11.35 
10.6 
10.2 

9.75 

;::5 
7.0 
9.0 

11.0 
11.7 
12.35 
11.75 

8.7 
8.75 
8.45 

c 
-0.0075 0.45 
-0.0076 - 0.6 
-0.0071 " 1.5 
-0.0076 - 3.55 
-0.0078 - L55 
-0.0079 - 7.1 
-0.0073 -10.2 
-0.0074 -13.1 
43.0060 -10.8 
-0.0083 -12.4 

-0.0075 3.2 
-0.0077 1.65 
-0.0075 0.15 
4.0030 - 1.6 
-0.0075 - 3.85 
-0.0070 " 5.55 
-0.0~5 - &45 
-0.0064 -11.35 
~0.0061 -17.2 
-a00067 -16.7 
GO073 -20.1 

10.0068 4.25 
4.0072 2.15 
Co.0073 0.2 
-0.0077 - 2.1 
-0.0074 -&7 
-0.0072 - 6.05 
-0.0062 - 8.4 
-0.0056 -12.55 
400055 -17.3 
-0.0055 -18.5 
-a0051 -23.5 

1 
a0 

0 trim 

-31 - 



Tii.Brn XIII (Contd) 

TrimneCl lift, mean downwash angle at the tsil-plane, anti 

elevator arrle to trim far the model with Swift flaps 

(c) With ground y//-d = O,J+2. No fences 

Flaps 35' 

- 400 -0.051 2,35 -0.0081 6.25 
0 0.232 3.6 ;o,oo-y7 2.5 3.0 10.0080 1.6 

f6 0.387 0.527 0.661 4.1 4,2 4.25 4.0076 -2.1 -4.6 0.3 3.25 -0,0084 - 3.15 

810 
ix;: t; 

-0.0077 -7.1 2.5 -0,0081 -10.4 
10.0 -0.0072 -9.75 1.4 co,cQ83 -I.&5 
12.0 oh25 

2:; . F 
-0.005y 

I 

I 
-9.5 -0.7 -0.0077 -I 8.4 

13.5 9.957 -9.7 

Flaps 50' 

- 4,O 0,066 2.85 -0.0081, 6.5 
0 0.341 4.35 -0.0078 2.7 3.55 -0.0081 1.65 

g; 

810 

0.716 0,478 o.bol+ 4.8 4.95 5.0 -0.~076 -2.25 0*3 3.5 -0.0083 - 3.95 

0.8~9 5.25 -0.0080 1:; 
10.0 0,884 5375 -0.0074 -7:7 

2,25 -0,0077 -11.7 
1.45 -0.0075 -14.5 

12,o 0,927 6.8 -0.0056 -8.15 -0.3 -0~0060 -20.0 
13.5 0.953 a.0 -0.0061 -7.55 

, 
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TABI XIII (coda) 

Trimmed lift, mean downwash angle at the tailplane, 

and elevator angle to trim, for the model with Swift flaps 

(a) Pivot point 43.5 ins (full scale) from the ground H/,d = 0.42 
with 5.3% chord fences fitted at 6% semispan 

a0 

LO O. ?.s 
8.0 0.528 

10.0 0.663 
12.0 0.774 
13.5 0.839 

8.0 0.772 
10.0 0.866 
12.0 0,935 
13.5 0.958 

8.0 0.818 
IO.0 0.902 
12.0 0.956 
13.5 0.967 

Upper tailplane I Lower tailplaue 

2.35 
3.25 

z-2 
5.2 

Flaps 0' 

1.8 
- 2.25 
- 5.1 
- 6.75 
- 7.9 

Flaps 35' 

2.25 - 4.0 
1.7 - 7.8 
1.35 -12.0 

4.75 2; 
8:~ 

- 7.0 
-10.9 - 9.2 

- 9.6 

2.65 
-0.25 1.95 

Flaps 50’ 

Pi5 Pi5 - 6.8 

7:o 7:o 
- 8.5 
-10.4 

7.75 7.75 - 8.5 

2.55 
2.2 
0.25 

-10.2 
-IL4 
-I 8.8 

-11.3 
-44.7 
-22.0 
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TABIB XIII (Contd) 

Trimmed lift, mean donnwash angle at the tailplane, and 

elevator angle to trim for the model -r:it;h Sift flaps 

(e) Pivot point 53 ins (full scale) from the gr0u.d '/c = 0,50. No fences 

LfO 
8.0 

10.0 
12.0 
"i4.0 
15.5 

0 
4..o 
8*0 

IO,0 
12.0 
14-90 
15.5 

4% 
8*0 

IO,0 
12.0 
I 4..0 
15.5 

-0.038 
0.250 
0.515 
0.636 
0.758 
0.833 
0.874 

0.230 
0.492 
0.739 
0.853 
0,885 
0.926 
0.948 

0.3Q4 
0,557 
00785 
0.866 
0.891 
0.918 
0.935 

Upper tailplane Lower tailplane 
I 

0 
0 %l rp 

1 

0 Gn F 
-ar, To trim s x Tok-im I I 

1.35 
2.35 
3.6 
4.0 

2:; 
4.6 

3.6 
4b45 
5.15 
5.4 
6.65 
7a45 
9.0 

9.35 
10.65 

Flaps 0' 

z5 . 
-2.0 
-4.0 
-6.05 
-7.6 I ( -7.95 1 

Flaps 35" 

2.5 
-1 l 6 
-6.6 
-8.7 

207 
I 47 

Flaps 50' 

I 2.6 
;I&.;5 

-719 
-6.45 
-4.65 

1 -4.1 

-0*3 -0.0086 2,6 
1.6 -o,CO84 - 0*35 
2.2 -0.0080 - 3.9 
2.25 -0.0082 - -7.0 
2.15 -0,008? -11.3 
I .I --a,0106 -14e3 

2.85 

3.6 -0,0078 1.55 
3.95 -O+ 0082 - 3.35 
3.35 co,0078 - 9.95 
2,6 a,0072 -13.5 
1.4 -0.0064 -16,8 
0.7 ro,oo65 -10.6 

-0.0081 
-0.0082 
-0.0082 
-0s 0082 
-0.0082 
co,0035 

I,5 
- 204 
.. 8.45 

/ -12,J 
1 -15c5 

-1 YeI 
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TAXE XIII (Contd) 

Trimmed lift, mean downwash angle at the tailplane, and 
elevator angle to trim fcr the model with Swift flaps 

(f) Pivot point 53.0 ins (full scale) above the ground H/E = 0.50 
with 5.3% chord fences fitted at 6&J semispan 

0 
a 

CO 
8.0 

10.0 
12.0 
ILO 
15.5 

20 
8.0 

10.0 
12.0 
1410 
15.5 

4:0 
8*0 

10.0 
12.0 
14.0 
15.5 

'$rirn 
l- 

-0.039 
0.244 
0.514 
0.640 
0.756 
0,840 
0.872 

0,227 
0,495 
0,742 
0,850 
0.924 
0.942 
0.949 

0,311 
0,559 
0.787 
0.867 
0.929 
0.949 
0.949 

Uppertailplane 

-2iqxz- 

T 
T 

1.35 
2.35 
3.6 
3.95 
4.7 

::: 

3.6 
4.45 

2 
7:o 
9.3 

11.3 

4,l 
5.2 

2:: 
7.6 

10.35 
12.3 

Flaps o" 

-0*0080 
-0.0081 
-0.0079 
Co.0078 
a.0075 
-0.0064 
Go058 

4875 
1.7 

- 2.0 

3 g5 
- 810 
- 9.3 

Fle 1p I 3 35O 

-0.0077 2.5 
a.0075 - 1.6 
40072 - 6.6 
40070 - 8.6 
-0.0069 - 9.9 
-0.0055 -IO,1 
co.0055 , - 7.9 

Flaps 50' 

-0.0079 
-0.0076 
&0079 
-0.0073 
-0.0068 
-0.0063 
-0.0049 

2.6 
z-g5 

- 7175 
- 9.4 
- 7.15 
- 5.95 

Lowertailplane 

-ypr-- 0 

ro Lim 

1 
2.35 
2.45 
1.7 
0.9 

-0.0083 
-&0078 
co.01 01 

- 3.85 
-4 6.8 
-11.3 
-16.3 

3.1 -0.0082 
1.85 -0.0079 
0.55 -0.0076 

- 8.3 
-11.8 
-I 6.5 
-22.15 

3.4 -0.0081 - 9.8: 
2.9 -0.0069 -13.55 
2.15 CO.0066 -18.5 
1.5 -0.0065 -21.4: 

1 
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TABLE XIV 

Trimmed lift and alean angle of downwash at the tailplane 
with full spa~~flaps deflected 50' 

I.&per tailplane. Nd fences 

0055 

z5 
12x5 

I 13.9 
15.85 
17.85 
20.2 

4*0 
8:o 

12.0 
13.5 

No ground 

0.453 
0.670 
0.862 
0.987 
0.378 
0.986 
0.980 

I 0.971 

fk = 0.42 

0.558 
0.794 
0,981 
I.040 
1,022 

6.2 
8e25 

IO.4 
13*7 
15.35 
17.5 
23.7 

1 31c.2 

?5; 
506 

kc5 

I 
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TABI XV 

A comparison between estirnated and measured values, of E. 

the downwash awle at the tailplme, near the ground 

( II/- c = 0.42) with Swift flaps deflected 

Flaps o" 

Upper tailplane Lower tailplane 1 
a0 

6, measured in free stream 
sg, measured near the ground 

sg, first estimate* 
Eg, second estimate* 

0 4 8 
I I 0.6 2.7 4.75 

Flaps 35O 

12 0 4'8 12 

7.05 -0.85 1.7 LO5 6.45 

4.25 -0.3 1.25 2.0 1.3 -0.3 0.5 0.7 z 
1.8 -0.4 0.8 1.1 018 

Upper tailplane Lower tailplane 

a0 
measured in free stream 3'45 5465 S82 I&', 

Ii, measured near the ground 317 .I+:2 4: 75 6:4 
3P4 5fY 0P35 IA.', 
2.9 3.25 2.6 - 0.2 

.eg, first estimate* 2.3 2.8 3.0 2.5 2,1 2.4 2.1 1.3 
sg$ second estimate* 3.2 4.0 4.3 3.6 3.0 3.5 3.0 1.9 

Flaps 50' 

trpper tailplane 

a0 0 4 8 12 
E, measured in free stream 4,6 6.75 8.95 11.2 
ag, measured near the ground 4.4 4.95 5.25 7.0 

Eg, first estimate* 3.1 3.5 3.3 2.7 
E & second estimate* L4 4.9 4.9 3.9 

*See section .L3 of text. 

T Lorwer tailplane 

0 

$68 
3:o 
J+. 2 

4 
7.0 
3.5 
2.9 
A-e2 
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PIVOT POINT.’ LdWER 
TAILPLANE. 

53% CHORO FENCE 
AT 66% SEMISPAN. 

INS. FULL SCALE. 
0 50 100 150 
6 ’ . - 
INS. Mik‘*&A‘: 

FIG.1. G.A.OF MODEL. 



012345 IO I5 20 INS MODEL SCALE. 

100 INS FULL SCALE. 

53% OF THE LOCAL CHORD. 

FENCE AT 66 % SEMISPAN. 

i FLAPS 6 (TR~~ILIMG 
I I EDGE FLAPS.) 
I ‘30% LOCAL CHORD .OUTBOARD OF X. 

CHORD =3l*3 INS. FULL SCALE BETWEEN X AND Y. 
6OOY FLAP INBOARD OF Y, UNSWEPT 

TRAILING EDGE. 

FlG.2. POSITIONS OF THE FLAPS q 

T. E. 

L.E. 

RADIUS AT 
- FUSELAGE 
INTERSECTION. 

RADIUS AT 
-FUSELAGE’ 
INTERSECTION. 

FIG.3. UPPER & LOWER TAILPLANE POSITIONS. 
DIMENSIONS ARE GIVEN IN INCHES FULL SCALE. 



t 
38.6” SWIFT FLAPS 

AREA IS.17 SQ. FT 

ARE FULL SCALE. 

AREA 14.57 SQ. FT. 

BODY FLAP 6, 

AREA 9.375 SQ. FT. 

‘; ; 4 f 7 11 INS. MODEL SCALE. 

0 IO 20 30 40 50 INS. FULL SC&E. 

FIG. 4. OFTAILS OF THE FLAPS. 

HOLES ; 
I I 

IN SIDE. I- 6’; f I 
I I t2” I 

I I 
fl-2’J-w* --I - - 

t 
“-__-- J*SL 

I 
I 

6ALANCE 
QI 

FIG. 5. No. I. Ilf FTx8: FT TUNNEL WITH GROUND. 



zEROFOR 
FLAPS SO0 

IZERO fORf 
FLAPS 0” 

E HElGHT OF THE MEAN QUARTER HT OF THE MEAN QUARTER 
POINT ABOVE THE GROUND ATo( = 0” ABOVE THE GROUND ATo( =O” 

Hf=- o-053 O-0535 0.053 
'Lz-0.5 0.067 0.0665 O-064 
"/,&42 O-071 O-0715 0.063 

Q NO GROUND 
cay =o.fjo ’ 
x"$ =().42 

FIG. 6. LIFT OF MODEL WITHOUT TAILPLANE. 
SWIFT FLAPS. NO FENCES. 



ZERO FOR 0 
FLAPS SO” 

ZERO FOR 01 
-LAPS 0’ ; 

/ FLAPS 35” 

iLAPS 0” 
I I 

LIFT SLOPE k” 
IFLAPSrfl 3s” I so0 1 

H IS THE HEIGHT OF THE MEAN QUARTE 
CHORD POINT ABOVE THE: GROUND ATa= 

I 
5 IO 15 ot” 20 

FIG.7. LIFT OF MODEL WITHOUT TAILPLANE. 
SWIFT FLAPS. 

5 l 3 % CHORD FENCES AT 66% SEMISPAN. 



O-8 

O-6 

o-4 

O-2 

/ / I JI / 
FLAPS 8,+62+83 

, / / 
/ 

FLAPS 
/ 

FLAPS B,tB2 
f’ ’ 

FjmAPS,Bz / / I f I I I /I /r I v/Y I I 1‘ / CL& (oc=o- 4 . 
FLAPS 

d&O $0. 42 I I/ I Y 
0 0*053 o-071 

I 62 O-054 0.065 
B,+B* o-053 0459 

I I 

Bz+& O-052 O-064 
B;tB,+B,O-OS3 O-050 

0 0 0 0 

FIG. 8. LIFT OF MODEL WITH FLAPS B DiFLECTED SOTNO TAILPLANE. 
NO FENCES. 



o NO GROUND. 

QUARTER CHORD POINT ABOVE 
THE GROUND AT o( = 0’ 

-LAPS 0” 0 O*Z 0.4 
CL 

I* 

FIG.9. DRAG OF MODEL WITHOUT TAILPLANE. 
SWIFT FLAPS. 

5*3 % CHORD FENCES AT 66% SEMISPAN. 



CD 

0*30 

025 

O-20 

045 

O-10 

0*05 

t 

o FLAPS I& 

III FLAPS 8, + B2 

x FLAPS 62+ Es 

+ FLAPS B,+&+ Bs 

---- 

FIG.10. DRAG OF MODEL WITHOUT TAILPLANE. 
FLAPS B DEFLECTED 509 NO FENCES. 



0*10 

CITL 

-o*os 

-C 

-0-05 

:O*IO 

(a> UPPER TAILPLANE, QJT = -2~& 

7 E-15.70 

@ NO GRbUND. 
q +ic = de50 

x “YE = d.42 

x 

m-e-- NO TAILPLANE. 

I 

(b) LOWER TAILPLANE, ‘I/~ = -2e25: 

FlG.Il.(a 8 6) PITCHING MOMENT WITH FLAPS O? 
NO FENCES. 



-- - -NO TAILPLANE. 

(a) UPPER TAILPLANE, 7r = -2.25: 

PO5 
. 
'tn. 

-0 
!1 

Q NO GROUND 

040 

0.15 Id 

---- NO TAILPLANE. 1 

-I 

(b) LClWER TAILPLANE, TT = -2*2so 

FIG 12. (arb) PITCHING MOMENT WITH FLAPS 8, 
S l 3% CHORD FENCES AT 66% SEMISPAN. 



--0*0_5_ 
%-’ /- 

--O-IO 

-- 0.15 

o?! 

UPPER TAILPLANE, ?p = - 2*2S? 

o NO GROUND. 

P”/C = O-50 

x “/z = 0;42 

---- NO TAILPLANE. 1 w 

I 
‘0 

,/ o(” a 
.’ 
L 
. 

LOWER TAILPLANE, ‘IT = - 2*25? 

FIG. 13. @I$ PITCHING MOMENT WITH 
SWIFT FLAPS DEFLECTED 35: NO FENCES. 



--=O*lO 

---- NO TAILPLANE 

. 24 
(a> UPPER TAILPLANE, ‘qT = -2.25P 

o NO GROUND. 
a vz = O-50 
x “15 = 0.42 

I 
- - -NO TAILPLANE. 

FIG. 14.@s b) PITCHING MOMENf WITH SWIFT FLAPS 
DEFLECTED 3s: 

53 % CHORD FENCES AT 66 % SEMISPAN. 

.  

I  
I  

. -  

\  



-o*to 

Cm 

\ 
0.05 

\ 

--=o*os 
)+--- J 

-O-IO 

*c” -- - 

----=0*10 

-0*15 

----NOTAILPLANE. 

I 

(a) UPPER TAILPLANE, 9jT = - 2-25: 

Q NO GROUND. 
a H/c P 0.50 
x “/c = 0.42 

-- - -NO TAILPLANE. 

@iI LOWER TAILPLANE, ‘IT = - 2*250 

FIG. l5@at$ PJTCHING MOMENT WITH SWIFT 
DEFLKTED SO: NO FENCES. 

FLAPS 



-- -- Nt) TAILPLANE: 

Cm 

--0*10 

-045 

(a) UPPER TAILPLANE, 7T =-2.25: 

---- NfI TAlLPLAN+ h 
I 

I‘*\, ---- NO TAILPLANE. 

(b) LOWER TAILPLANE, ‘or =?*SSP 

FIG. lb. @L b) PITCHING MOMENT WITH 
SWIFT FLAPS DEFLECTED 500. 

53 O/o CHORD FENCES AT 66”/0 SEMISPAN. 



-5 0 5 IO IS o(“2 I I I 

I 

I 
o FLAPS 

I 
C, 

A o*oz 

p--- 

-0~10 

-0.15 

L JO.202 

Cm 

-0-05 

-O-IO 

-0.15 

, - o*i?o 

(0) PART SPAN FLAPS. NO TAILPLANE 

0 5 IO 15 o<O 2t 

c 
6 

- - ---NO]TAILPLANE. 
A 

(b) FULL SPAN FLAPS WITH UPPER TAILPLANE, Tf = -2-2s: 

FIG 17(a L b) PITCHING MOMENT WITH FLAPS B 
DEFLECTED 509 NO FENCES. 



co 

IO 

5 

-5 

E0 

IO 

5 

-5 

o . 
q “!z’ = O-50 
x “+I = 0.42 

I 
UPPER 
TAILPLANE. 

--- - LOd/ER 
TAILPLANE. 

(a) FLAPS 00 

5 OLO 2 

(C) FLAPS SO0 

FIG. 18.(a. b w) MEAN DOWNWASH AT TAILPLANE. 
SWIFT FLAPS. NO FENCES. 



E0 
IO 

5 

/ 

/ 
/ 

UP6ER 
-TAI LPLANE. 

(a) FLAPS O” 

\ 
\ ‘cl 

5 IO x 15 

(b1 FLAPS 350 

-5 0 5 

(C) FLAPS 5:O 

I5 d’ 20 

FIG 19 (a, bat) MEAN DOWNWASH AT TAILPLANE. 
SWIFT FLAPS l 

53 O/o CHORD FENCES AT 66% SEMISPAN. 
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