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- Summary.—Introduction—A general programme of tests on sweptback wings is being made in the high and low-
speed wind-tunnels of the Royal-Aircraft Establishment to supplEement existing data. :

Range of Investigation.— Low-speed stability tests have been made on two wings of aspect ratio 4-5 and 3-0 (Models
A and B). Both wings were of 45 deg sweepback, 4:1 taper ratio and 14 per cent thickness ratio.
The present report covers the tests made on these wings and is given in three parts :—
Part I Stability tests on the two wings without body or tail unit.
Part II w s w5 with abody, fin and tailplane fitted (varying tail angle).
Part III Tests made with two types of nose flap on Model A (aspect ratio 4-5).

Results.—The results give the effect of aspect ratio on longitudinal, lateral and directional stability for a * wing alone ’
and a wing, body and tail unit combination. They also give the value of the downwash at a constant distance behind

the two wings. ,
The nose flaps tested on Model A did not prove effective as a means of improving the.stabﬂity.

1. Inﬁoductz’on.-—Before the advantages of sweepback at high Mach number were realised
the only tests on sweptback wings were made on models of low-speed tailless aircraft where the
sweepback did not normally exceed 40 deg and the aspect ratios were of the order of 6-0.

- Since wings of larger sweepback and smaller aspect ratio arerlikely to be incorporated into many
of the future aircraft designed to operate at high Mach number, a series of tests is being made
in the high and low-speed wind-tunnels of the Royal Aircraft Establishment to supplement the

existing data. ‘ ’
- The low-speed tests are being made on four models :—

(1) Model A, sweepback 45 deg, aspect fatio 4-5.
(2) Model B, sweepback 45 deg, aspect ratio 3-0.
(3) Model C, sweepback 59 deg, aspect ratio 3-5.
“(4)" A half-wing model of Model A built for testing suction devices. The taper ratio of all
' these wings is 4:1 and the section is a 14 per cent thick symmetrical section.

The programme on Models A and B includes stability tests with and without a body and tail
unit and some tests with nose flaps on Model A. The tests on Model C are mainly of pressure
plotting to check the application of the linear perturbation theory. The half-wing model is being

* R.A.E. Report Aero 2210, received 8th October, 1947.
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used to investigate the possibility of improving stability and maximum lift by applying suction
in various ways. -

2. Range of Investigation.—The present report gives the results of the tests made on Models
A and B. These will be dealt with in three parts :— .

(1) Tests on the wings without body or tail unit.
(2) Tests with body, fin and tailplane (varying tail angle).
(8) Tests with nose flaps on Model A.

All these tests were made in the No. 1, 114-ft Wind Tunnel at a windspeed of 120 ft/séc. The
corresponding Reynolds numbers (based on mean chord) are 1-4 x 10° and 1-7 X 10° for Models
A and B respectively. A list of the symbols and definitions used in the report is attached.

Part I. Tests on Wings A and B without Body, Fin or Tailplane

3. Details of Tests—Details of the two wings are given in Table 1 and the wing planforms
are shown in Figs. 1a and 1b. Ordinates of the section used, a high-speed section designed by
H. B. Squire, are given in Table 2. The original section was 10 per cent thick, but this was scaled
up to 14 per cent to give a more reasonable value of the maximum lift coefficient at the Reynolds
number of the tests.

Both wings were fitted with 20 per cent chord split flaps which covered 50 pér cent of the span
and were hinged in two alternative positions, at.60 per cent and 80 per cent of the chord. When
open the angle along wind was 60 deg. Further details are given in Table 1.

The pitching moments for all tests on the wing alone are given about an axis through the
mean quarter chord point of the wing.

4. Range of Investigation.—The tests included longitudinal stability measurements with
flaps 0 deg and flaps 60 deg hinged in the two alternative positions and elevon angles of 0 deg
and —10 deg. Lateral and directional stability measurements were also made over an incidence
range with flaps 0 deg and flaps 60 deg hinged in the rear position.

5. Results.—The results of these tests provide a comparison between two wings of different
aspect ratio, other factors being kept constant.

5.1. Lift and I,ongit%dinal Stability (Tables 5 and 6, Figs. 4 to 12).—5.1.1. Flaps 0 deg.—
The lift curves for the two wings are given in Figs. 4 and 5 and the basic curves with elevons

0 deg are shown compared in Fig. 10. The corresponding pitching-moment curves are given in
Figs. 6, 8 and 11.

It will be seen that the reduction in aspect ratio.from 4-5 to 3:0 causes a decrease in the lift
slope at low angles of incidence from dC; [d« = 0-056 per deg to dC,[do = 0-052 per deg. - In both
cases there is a change in slope of the lift curve at an incidence of about o = 18 deg due to the
development of a tip stall.

This tip stall is also evident from the pitching-moment curves particularly in the case of model
A (aspect ratio 4-5) when the resulting instability is very pronounced above C; = 1-0. The wing
of smaller aspect ratio (Model B) shows initial instability followed by increased stability just
before the stall. No theoretical explanation has been advanced for this secondary stability,
but it is consistent that it should occur on the wing of small aspect ratio if one considers the
limiting case of a delta wing of the same taper ratio and approximately the same sweepback
angle (46-5 deg) but with an aspect ratio of 1-33 (wing D.T. } of Ref. 1). In this case the in-
stability was eliminated altogether and there was an increase in stability at high lift coefficients
(Fig. 6 of Ref. 1). - ‘ o

The changes in lift and pitching moment, flaps 0 deg,' due to 10 deg of negative elevon angle
are given below at two angles of incidence, showing the slight reduction in elevon effectiveness
that occurs on both wings at high angles of incidence (Figs. 6 and 8).
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- TABLE A
. AC, and AC,, due to 10 deg of megative elevon angle

A C z AC yro0257
- ‘
© deg. Model A Model B Model A | Model B

5 —009 | —010 0-075 0-059
- 10 | =007 o —008 0-059 0-052

The neutral point at C; =0, flaps 0 deg, is given by 4, = 0-35 for both wings, but at higher
angles of incidence the neutral point on Model A is ahead of that on Model B. This result is
surprising. since, on a straight wing with no sweepback the neutral point tends to move back

with increase of aspect ratio.

5.1.2. Flaps 60 deg.—The chief advantage obtained from opening the flaps is the reduction
in the stalling angle from « = 27 deg to o =17 deg or 18 deg. The actual gain in maximum hift
is small or even negative (see Figs. 4 and 5), but the lift is obtained at a useable incidence.

Table B gives the lift increments and the values of maximum lift with flaps down for the two
positions of the flap hinge line.

TABLE B

Lift increments and values of Cymex With flaps down (untrimmed values)

Flaps hinged ét 80 per cent chord | Flaps hinged at 60 per cent chord

Cratoa = 5deg Cr max Crata =5 deg Cr max
Model A 0-48 1-32 036 | 1-15 approx.
Model B | 0-44 1-31 031 1-17

Fig. 12, which is reproduced from Ref. 2, shows the order of decrease in maximum lift increment
due to split flaps which may be expected with increasing angle of sweepback. The wings in this
case had no taper and were of aspect ratio 4-8. It is clear from this that for wings of sweepback
greater than 45 deg it is difficult to design a split flap that will give a positive increment in
maximum lift. -

The pitching-moment curves for the two flap positions are given in Figs. 7 and 9. From these
and from Fig. 11 we can obtain the changes in trim due to the flaps at « = 5 deg and the elevon
angles required to trim out these changes assuming the elevon power to be linear up to gy = — 20
deg. These are given in Table C. ' o

TABLE C

Changes in trim due to flaps and elevon angles vequived to vetrim at o. = 5 deg

Flaps hinged at 80 per cent chord Fiaps hinged at 60 per cent chord
]

ACy 05 - : AC 05
due to flaps A1y deg to trim due to flaps {47 deg to trim
Model A —0-10 —12 —0-03 —4

Model B —0-12 . —21 —0-04 —7




The result of having to apply such large angles of elevon to trim out the negative pitching
moment due to the flaps lessens the effective lift from the flaps considerably. The net increases
in lift due to the flaps can be obtained from Tables A, B and C and are given below in Table D.*

TABLE D
Net increases in trimmed lift due to flaps at « = 5 deg

Flaps hinged at 80 per cent chord | Flaps hinged at 60 per cent chord

Model A 0-37 0-32
Model B 0-24 0-24

These figures show that on Model A the flaps at 80 per cent of the chord are more effective at a
constant incidence while on Model B there is little to choose between the two positions. The
same conclusion is reached if the values of maximum lift shown in Figs. 7 and 9 are considered.,

The neutral point with flaps down is at about 0-365¢ in both cases at ¢ — 0 deg but, at higher
incidences, as with the flaps up, the neutral point of Model A is ahead of that of Model B.

5.2. Lateral and divectional stability (Tables 7 and 8, Figs. 13 to 19).—At low angles of inci-
dence the yawing moments and rolling moments due to sideslip increased linearly. The values
of #, and /, calculated between g = + 5 deg are plotted in Figs. 17 and 18.  The sideforce
measurements were small and tended to be scattered, but mean values of ¥, have been plotted
in Fig. 19 to give an indication of their order. The effect of aspect ratio was negligible except
on #, which, at angles of incidence above 9 deg showed higher values for the wing of smaller
aspect ratio (Fig. 17). ‘

At high angles of incidence, particularly on Model B the yawing moment and sideforce curves

became very unsymmetrical and, at some angles of yaw unstable as shown by the curves of
Figs. 13 and 14.

To investigate the cause of this a separate series of tests were made on Model B. The details
of these tests have already been given in Ref. 3 and the results will only be summarized briefly
here. ‘

It was found that between & = 17 deg and « = 19 deg (the incidence at which the tip stall was
evident from the change in slope of the lift curve) a secondary curve could be obtained of the
type shown in Figs. 15 and 16. This effect was most evident on yawing moment, sideforce
and drag and was caused by an early stall which occurred at the starboard tip if the model was
disturbed. It was concluded from these tests that on any sweptback wing there is probably °
a critical incidence range of about 2 deg just below the tip-stalling incidence, over which range
the lateral and directional curves will become unsymmetrical and unstable if disturbed. The
result one would expect to obtain on a completely symmetrical wing in perfect flow would consist
of a basic symmetrical curve and two alternative “loops * according as one or the other tip is
caused to'stall prematurely. On Model B one loop only could be obtained because of the tendency
due to accumulative small errors, for the starboard wing tip to stall first even if undisturbed.

On Model A yawing moments were not measured beyond C, = 0-88 whereas the tip stall was
not apparent from the lift curve until C, = 1-0. The only sign of asymmetry in this case was
the increasingly large positive yaw at g = 0 deg (see Fig. 13).

Part I1.  Tests on Wings A and B with Body, Fin and Tailplane

6. Details of Tests—The body used for these tests was circular in cross-section. The tailplane
was 10 per cent thick, of aspect ratio 3-0 and with its quarter-chord line sweptback at 45 deg
(see Table 1). The fin was equivalent to half the tailplane. Elevators were represented but no

*The values of 4 C, due to elevon (flaps 0 deg) given in Table A can be assumed to apply for the flaps 60 deg case also,
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rudders. A sketch of the body, fin and tailplane combination is shown in Fig. 2 and details of
the body ordinates and of the tailplane section are given in Tables 2 and 3.

As the same body was used on both wings a greater portion of wing span was covered by the
body in the case of Model B than Model A. The wing chord was set along the centre-line of -
the body and the position of the body relative to the wings was fixed by keeping the distance of
the nose of the body ahead of the wing mean quarter-chord point the same in both cases.

The flaps used in these tests were the same as those used for the tests with wing alone, except
that they were of reduced span to allow clearance for the body. The resulting flaps spans were
36 per cent and 32 per cent of the semi-span for Models A and B respectively. In each case only .
the rear position of flap was tested, 4.e., the hinge lines were at 80 per cent of the chord.

For the tests with body, all the pitching moments have been referred to 0-45¢ and, in cases
where the curves for wing alone are needed for comparison, these have been transferred from
0-25¢ to the further aft c.g. This been done mainly to simplify the presentation of the results
but also because the tunnel c.g. had to be moved to 0-45¢ for the tests with tailplane because
of limitations on the balance.

The symbol #; has been adopted throughout for elevator angles to avoid confusion with
nw which is the normal symbol for elevon angles on sweptback wings when these are defined
along wind. )

7. Range-of Investigation.—Longitudinal measurements were made on the wings with body
both with and without the fin and tailplane. The following tail settings relative to the body
centre-line were used :— :

Model A Flaps 0 deg 5y = + 1-5 deg, 0 deg and — 1-4 deg
Flaps 60 deg %, = 4 1-5 deg, 0 deg and — 1-4 deg
Model B Flaps 0 deg  #ny = 0 deg, — 1-4 deg and — 29 deg
Flaps 60 deg #n, = 4 1-5 deg, 0 deg, — 1-4 deg and — 29 deg

On Model A elevator angles of 0 deg, — 5 deg, and — 10 deg were tested at one tail setting
(77’1‘ - 0 deg).

Brief tests were also made to find the effect of the fin and tailplane on #,, /, and y, at
CL - O. '

8. Results—From these tests we can obtain the body effect and the mean downwash at a
given distance behind the wing mean quarter-chord point for two wings of different aspect ratio.

8.1. Lift and Longitudinal Stability (Tables 9 and 10, Figs. 20 to 29).—8.1.1. Effect of the
body on stability—The body effect on lift is negligible for the wing of small aspect ratio, Model
B (Fig. 21) but on Model A the body causes a slight increase in the value of dC 1/de (Fig. 20).

The body effect on stability is also small in both cases. It causes a backward shift of the
neutral point of 4%, = 0-026 in the case of Model A (Fig. 22) and of 4%, = 0-010 in the case
of Model B (Fig. 23). .

In a recent note* Professor Schlichting has given a simple theoretical method for calculating
the neutral point shift due to a body on sweptforward and sweptback wings. In this he shows
that the forward shift of about 4%, = 5 per cent to 8 per cent of the mean chord that normally
occurs with straight wing combinations is greatly increased when the wing is sweptforward and
decreased when it is sweptback, becoming a backward shift if the angle of sweepback is great
enough. The examples given in this note are based on two series of wings of aspect ratio 5 and
taper ratios of 5:1 and 1:1 with the angle of sweepback varying from — 80 deg to + 45 deg.
The results show that the small backward shift of the neutral point measured on Models A and
B is consistent with theory and of the right order. It is clear from the tunnel results on the two
wings that changes in aspect ratio give only relatively small changes in the movement of the
neutral point due to the body.

5




8.1.2. Effect of the taslplane on stability.—The problem of 10ng1tud1nal stability on a sweptback
wing when this is part of a wing, body and tail unit combination is very different from the
problems that arise when the wing is considered as an all-wing aircraft. For instance, the effect
of a tip stall which is so serious on the longitudinal stability of the wing alone is overridden

by the stable moment from the taﬂplane and is only evident by a slight decrease in the stability
at some 1nc1dences

This does not mean that such a tip stall can be tolerated on a wing, body and tail unit com-
bination since it will still seriously affect both the aileron power and the lateral stability of the
aircraft. The pitching-moment curves for Models A and B with body and tailplane are plotted
in Figs. 22 and 23 (flaps 0 deg) and in Figs. 24 and 25 (flaps 60 deg) for various tail settings.
The neutral point positions obtained from these curves are 4, = 0-55 and %, = 0-45 for Models
A and B respectively with an increasing backward shift, partlcularly on Model B as the lift
coefficient increases up to the tip stalling incidence. Comparison of Figs. 11 and 26 shows that,
the backward shift of the neutral point due to the tailplane is considerably more for Model A

than for Model B, this being due to the larger downwash that occurs at the tailplane behind Model-
B (see section 8 13)

The effect of elevator movements of 5 deg and 10 deg on the pitching moment curves for
Model A are given in Fig. 22. Over the range ¢ = 0 deg to « = 15 deg the mean increments

in lift and pitching moment due to 10 deg of negatwe elevator are 4C, = — 0-064 and
4 Cy = 0-165.

8.1.3. Downwash.—The mean downwash behind the two wings at the tailplane position has"
been calculated over the incidence ranges « = 0 deg to « = 16 deg (flaps 0 deg) and « = 0 deg
to o = 17-5 deg (flaps 60 deg). The results for the two cases are shown plotted in Figs. 27 and 28
and the values of de/da at low incidences are given belovv in Table E.

TABLE E
Downwash at the tailplane position

defdo
. Flaps 60 deg
Flaps 0 deg | (hinged at 80 per cent chord) '
Model A 0-55 0-55

Model B 0-59 0-63

These values of ds/da are rather surprisingly large in view of the only German data available
on the downwash behind sweptback wings. In a series of tests on wings of aspect ratio 5-0
H. Trienes® obtained the variation of de/da with angle of sweepback shown in Fig. 29. It will
be seen that from these curves the downwash one would expect to obtain behind Model A would
be of the order of de/da = 0-43. The higher value actually obtained is probably due to the
effect of the body on Model A there being no body present in the German tests.

The reduction in de/da with angle of sweepback shown in Fig. 29 is due to the fact that sweep-
back causes a reduction in the lift loading at the centre of the wing and an increase at the tips.
The higher value of de/da obtained on Model B compared with Model A is due to the normal
effect of a decrease of aspect ratio on downwash.

8.2. Lateral and Directional Stability (Tables i1 and 12).—The values of #, l and v, at
C,= 0 were measured on the two wings with body both with and without the tail unit. Comparison

with the results for wing alone (allowing for the change ‘of c.g. position) gives the following
table of increments.
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TABLE F
Effect of body and tail uwit on n,, I, and vy, (c.g. at 0-45¢)

Amn, Al, Ay,
Body Model A | —0-066 —0-029
Model B | ~0-076 | —0-005 | —0-019
Fin and tailplane | Model A © 0159 —0-141
Model B 0-187 | —0-014 | —0-127

It can be assumed that these increments will be roughly constant over the incidence range
at least up to the tip stall and the curves of #,, /, and y, with body and tail unit can be obtained
from the curves for wing alone of Figs. 17, 18 and 19 if correction is made to the yawing and
rolling moments for the change in c.g. position.*

Part I11. Tests with Nose Flaps on Model A

9. Introduction.—On the tailless aircraft of Ref. 6, which had a 10 per cent thick wing swept-
back at 40 deg, tests showed that nose flaps were an effective means of ensuring stability over
the whole incidence range. It was decided, therefore, to try the effect of similar nose flaps on
Model A.

10. Detasls of Tests.—Two types of nose ﬂap were tested :—

(a) Flat plate nose flaps of constant chord (1-81 in.) set at an angle of 135 deg to the wing
chord (see Fig. 3a).

(b) Nose flaps of similar chord but curved to falr into the wing surface and set at an angle
to the wing chord which varied along the span, ranging from 140 deg at the tip to
125 deg at 50 per cent of the span (see Fig. 3b).

These angles were chosen by the aid of the German results on nose flaps given in Ref. 7.

Both types of nose flap were designed to extend inboard from the tip to cover 40 per cent or
50 per cent of the span.

The pitching moments for these tests are all given relative to the mean quarter-chord point
of the wing to provide direct comparison with the ‘ wing alone ’ results without nose flaps.

11. Range of Investigation.—Longitudinal measurements with nose flaps fitted were made
on the wing alone and on the wing and body both with flaps 0 deg and with flaps 60 deg hinged
at 80 per cent of the chord.

12. Resulis (Table 13, Figs. 30, 31).—The initial tests were made with the flat plate type of
nose flap, similar to the type described in Ref. 6. It was found, however, that on Model A these
gave no improvement to the stalling characteristics as can be seen from the curves of Fig. 31.
It seemed probable that this might be due to the thicker section of Model A (14 per cent as com-
pared with 10 per cent) causing too sudden a change of curvature at the junction of the wing
and nose flap. It was also thought that the use of a constant angle combined with a constant
chord nose flap might be proving too great a simplification since it was known from German
tests that the optimum setting varies with the chord length and, in the case of Model A the
nose flap-chord/local-chord ratio varied from 20 per cent at the tip to 8 per cent at 50 per cent
of the span. ,

* The values of #, and /, about 0-45¢ for the ‘ wing alone * cases are given by the equations
Model A (#,)g.450 = (Mo)gea5z + 0-090 cos o X ¥,
L)oasz = (lo)orsss + 0090 sin a0 X y,
Model B © (#,)g.453 = (®u)ons5 + 0°1834 cos « X ¥,
(Goeasz + 0134 sin & X y,
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For these reasons the second type of nose flap was developed, with a curved surface faired
into the wing and an angle to the wing chord which varied along the span and was designed
to give the optimum setting at each point, based on the ratio of nose flap chord/local chord.

Tests made with this second type of nose flap showed that, although they increased the maxi-
mum lift obtainable with positive stability by 4 C, = 0-12, the wing still became unstable at
the final stall. Observation of the flow with tufts showed that, even with the nose flaps fitted,
there was still considerable outflow near the trailing edge at the tip and there was also a breakaway
which tended to form off the inboard end of the nose flap.

An upper surface fin of the type shown in Fig. la was fitted along the chord at 50 per cent
of the span to check the outflow and the inboard end of the nose flap was faired into the wing.
Although the fin changed the form of the pitching-moment curve it gave no improvement in
the stalling characteristics of the wing (Fig. 31).

The body effect with nose flaps was again very small.

In view of these results one can only conclude that there is a limit to the type of sweptback
wings for which effective nose flaps can be designed. Although they proved successful on the
aircraft of Ref. 6 there are differences between that model and Model A, 7.e., increased wing
thickness, higher taper and greater sweepback, all of which tend to make the tip stall more severe
and so increase the difficulty of finding any effective means of delaying it. '

A further difference between the two models is the design of the wing body junction. On the
aircraft of Ref. 6 the wing near the body was thickened up to include entries and, as a result,
the root stalled at about « =18 deg, whereas, on Model A the root is still unstalled by « = 26 deg.
This means that, if a stable stall is to be achieved on Model A then the tip stall must be delayed
to a considerably higher angle of incidence than was necessary on the other model. -

There is no evidence from German tests to suggest that the results obtained on Model A are
pessimistic or that the Germans themselves have designed an efficient nose flap on a comparable
wing. The systematic German tests on nose flaps were mostly made on straight wings, apart
from the tests reported in Ref. 7 which were made on a 10 per cent to 12 per cént thick wing
of only 35 deg sweepback, and which are, therefore, hardly comparable. Some tests with nose
flaps were made on'a highly tapered thick wing of 45 deg sweepback®, but for these tests the
nose flaps covered the whole span and were considered as a means of increasing the maximum
lift rather than as a means of improving the stability and no pitching-moment curves are included
in the report. S ' ) ) '

It seems probable, therefore, that on highly tapered wings of large sweepback such as Models
A and B some new means of curing the tip stall will have to be employed if these wings are to
be a practical proposition at low speeds. ' '
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Wing area = § X b(c, + ¢)

Wing span (tip chord to tip chord)

Mean chord = S/b
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Root chord, 7.e., chord on centre-line
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3 X dCyldp
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Angle of tailplane relative to wing chord and body centre-line

Mean downwash at mean quarter-chord of tailplane

Neutral point position as percentage of mean chord
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TABLE 1
Model Data

Wing
area S
span b .
mean chord ¢
aspect ratio 4 .. ..
sweepback (quarter—chord hne)
taper ¢,/c; .
*thickness/chord ratio
root chord ¢,
tip chord ¢,

Position of mean quarter-chord point distance back from L.E.R.C.

Elevons span(each) 50 per cent of semi-span, z.¢.,
area aft of hinge (each)
chord aft of hinge (constant)

Split flaps (a) For wing alone tests
angle (chordwise)
- hinge line (forward posmon)
(rear position). . .
span (each) 50 per cent semi-span, .e.
chord .. .
- area (each) ..
(b) For tests with body
angle, chord and hinge line position as above
span (each)
area (each)
Bodyt
length
maximum diameter

Tailplane

area S’ defined as &’ /2 (c,
span &’ .

aspect ratio ..
Weepback (quarter chord 11ne) ..
taper ¢,’[c/

+th1(:kness ratio

chord on centre-line ¢’

tip chord ¢/

"[‘ ¢’)

position of mean quarter chord pomt drstance back from L.E.

of centre-line chord
tail arm / (mean quarter-chord ng to mean quarter—chord taﬂ)

Elevators span (each)
area aft of hinge (each)
chord aft of hinge

Model A

Model B
16:07 sq ft
85 ft 6-94 it
1-891 ft 2-313 ft
4-5 30
45 deg
4:1
14 per cent
3-024 ft 3700 ft
0-756 ft 0-925 ft
2-456 ft 2-313 ft
213 ft 1-74 ft
0710 sq ft  0-705sq ft
0-332 ft 0-406 ft
60 deg

60 per cent local chord

80 per cent local chord
213 it 1-74 ft

20 per cent local chord
1-045 sq ft 1-043 sq ft

1-52 ft
0-697 sq ft

1-12 ft
0-619 sq ft

9-96 ft
1-25 ft

10 per cent
1-40 ft
0-76 ft

1-09 ft
5-35 ft

1-31 ft
0-664 sq ft
50 per cent local chord

* Ordinates of the wing section are given in Table 2.
T Ordinates of the body are given in detail in Table 3.
I Ordinates of the tailplane section are given in Table 4.
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Fun ' Model A Model B
This is equlvalent to half the tailplane set in a vertical plane with its centre-line chord
coinciding with the centre-line chord of the tailplane.
net area (i.e., area outside the body) .. .. .. 1-247 sq ft
Nose: Flaps (for Model A only)—details given in Figs. 3a and 3b

Upper Surface Fin (for Model A only)
position—along rearmost 67 per cent of chord at 50 per cent span
area (each) . .. .. .. . .. .. 0-32 sq ft

N.B. The areas of the wings and tailplane are the areas between the two tip chords, 7.e., ignoring
the radiused tip. The mean chords and spans, etc., are given with the same convention.

TABLE 2
Ordinates of Wing Section for Models A and B
14 per cent Thick Symmetrical Section (Section B of Aevo Memorandum 27)

Distance from L.E. Half ordinate
{per cent chord) (per cent chord)
0 0
05 1-219
0-75 1-490
1-25 1-916
2-5 2-684
50 3723
7-5 ‘ 4-468
10 : 5-050
15 5-908
20 6-483
25 6-839
30 6-996
35 6-935
40 6-721
45 6-392
50 5-974
55 5-486
60 4-943
65 4-362
70 3-753
75 3-130
80 2-504
85 1-878
90 1.252
95 0-626
100 0

Nose radius = 1-5 per cent chord.
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TABLE 3 _
Ordinates of Body for Models A and B

Distance from nose Body radius
(in.) (in.)
0 0 |
0-573 1-040
1-720 1-800
2-868 2-323
- 5735 3-268 .
11-470 4-545
17-205 5-423
22-940 6-085
28-675 6-535
34-413 6-905
40-148 7-168
45-883 7-350
51-618 7-463
57-353 7-500
63-088 7463
68-823 7-345
74-558 7-138
80-293 6-833
86-028 6-423-
91-763 5900
97-500 5245
103-233 4-400
108-970 3-0683
119-480 0
TABLE 4

Ordinates of Tarlplane Section for Models A and B
10 per cent Thick Symmetrical Section

Distance from L.E. Half ordinate
(per cent chord) (per cent chord)
0 -0
0-5 0-863
» 0-75 1-059
1-25 1-357
2:5 1911
50 2655
7-5 3190
10 3-601
15 4214
20 4625
25 4-881
30 5:000
35 4-964
40 4-803
45 4-565
50 4-274
- 55 3916
60 3-524
65 3-107
70 2-774
75 . 2244
80 1-792
85 1-339
90 0-887
95 0-452
100 0

12



TABLE 5
Lift, Drag and Pitching-Moment Coefficients on Model A
Wing alone, 7.e., no body or tail unit

Ny = 0 deg ) Hw = —10 deg
o deg i CL‘ - C.D CM 0°25% o deg CL CD C}[ 0°25%
Flaps 0 deg .
03 0-11 - 00072 +0-0015 45 0-183 0-0119 +-0-0520
4-6 - 0283 0-0137 —0-0261 88 . 0-439 0-0255 +0-0218
89 . 0523 0-0312 —0-0426 131 0-694 0-0545 - —0-0040
11-0 - 0-630 - 0-0430 —0-0465 1525 0-824 : 0-0842 —0-0245
1315 | 0747 0-0623 —0-0540 - 17-35 , 0-933 0-1297 —0:0242
153 | 0-885 . 0-0979 —0-0703 19-45 1-014 0-1768 —0-0069
17-45 1-000 0-1439 —0-0732 21-5 1-086 0-2474 +0-0091
19-5 1-083 0-1990 —0-0577 23-6 1-142 0-3080 - +-0-0177
21-6 1155 0-2533 —0-0440 25-65 1-190 : 0-3691 +4-0-0234
237 1-222 0-3224 —0-0356 26-65 1199 0-4025 +0-0295
25-3 1-253 0-3823 —0-0348 '
26-25 1-280 0-4242 —0-0302
2675 1-280 0-4485 —0-0207
Flaps 60 deg (hinged at 80 per cent chord)
0-95 0-557 © 0-0952 —0-1012 0-8 0-450 0-1020 —0-0122
52 - 0-802 0-118 | - —0-1292 51 0-696 0-1192 —0-0443
9-45. 1-032 . 0-1504 —0-1473 9-35 0-948 0-1467 —0-0766
137 1-246 0-2241 —0-1575 - 1365 1-178 0-2080 - —0-1077
1575 1-304 0-2821 —0-1392 17-7 1-246 0-3338 —0-0528
178 | 1-318 0-3628 —0-0918 ‘
1975 1-300 0-4218 —0-0739

Flaps 60 deg (hinged at 60 per cent chord)

0-8 0-438 0-0953 —0-0283 07 0-342 . 0-1023 0-0528

5-05 0-669 0-1085 - —0-0568 4-95 0-567 0-1008 0-0215

9-3 0-873 0-1295 —0-0748 9-2 0-788 0-1262 —0-0093
13-5 1-071 0-1751 - —0-0923 13-45 1-020 0-1652 —0-0459
15-55 1-130 0-2168 —0-0786 17-85 1-105 0-2569 —0-0089
17-6 1-157 02695 —0-0448
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TABLE 6

Lift, Drag and Pitching-Moment C oefficiénts on Model B
Wing alone, s.e., no body or tail unit

w = 0 deg Ny = —10 deg
o deg CL C]_) C.M 0°25% oL deg CL CD CM 0°252
0-35 0-026 0-0067 —0-0041 0-2 —0-076 0-0101 0-0565
*2-45 0-150 0-0093 —0-0165 4-45 0-155 00115 0-0359
4-8 0-257 0-0143 —0-0255 87 0-382 0-0259 0-0117
‘88 0-483 0-0345 —0-0459 12:95 0-616 0-0537 —0-0150
13-05 0-695 0-0657 —0-0644 151 0-738 0-0747 —0-0371
15-2 0-811 0-0891 —0-0825 17-25 0-858 0-102 —0-0573
17-3 0-939 0-121 —0-1098 19-35 0-947 0158 —0-0662
19-4 1-021 0-181 —0-1120 214 1-000 0-219 —0-0646
21-45 1-060 0-244 —0-1028 2345 1-048 0-280 —0-0707
235 1-104 0-303 —0-1074 255 1-082 0-342 —0-0785 -
25-55 1-129 10-367 —0-1130 27'5 _ 1-098 0-431 —0-0799
27-55 1-155 0-467 —0-1178
28-55 1-144 0-489 —0-1219
Flaps 60 deg (hinged at 80 per cent chord)
0-85 0-512 0-106 —0-1269 075 0-420 0-123 —0-0695
5-1 0-731 0-134, —0-1521 5-0 0-633 0-135 —0-0916
9-35 0-946 0-172 —0-1776 9-2 0-850 0-167 —0-1181
13-55 1-162 0-221 —0-2054 1345 1-074 0-210 —0-1518
15-65 1-264 0-248 —0-2234 156 1-181 0-237 —0-1730
1675 1-312 0-265 —0-2268 17-6 1204 0-309 —0-1665
17-6 1-211 0-369 —0-1768 19-55 1-171 0-378 —0-1433
Flaps 60 deg (hinged at 60 per cent chovd)
075 0-393 0-106 —0-0449
495 0-597 0-123 —0-0683
9-15 0-785 0-147 —0-0899
13-35 0-978 0-178 —0-1123
15-45 1-065 0-200 —0-1293
16-5 1-123 0-213 —0-1387
17-05 1-141 0-219 —0-1431
17-6 1-174 0-234 —0-1140
18:5 1-103 0-279 —0-1117

* The measurements at this incidence were taken at a later date
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TABLE 7
Lateral and Directional Coefficients and Derivatives on Model A

Wing alone, 7.e., no body or tail unit
(c.g. at 0-25¢)

u deg c, 8 deg 10°C, | 10°C, | 103G, ", , 1,
(B = 0 deg)
Flaps 0 deg
10 0-10 —1-0 —370
5 0-08 —0-4 —3:58
0-3 0-007 0 0-02 0 —2:89 | 0-001 —0-003 —0-008
-5 —0-05 0-6 —2:20
—~10 —0-12 12 —1-84
15 1-24 —14 —20-16
10 0-83 0 —14:95
5 0-28 05 —912 |
4 0-287 0 —0-37 1-0 —3-32 0006 | —0-004 —0-067
-5 —0-81 1-7 2:61
—10 —1-35 2:2 384
—15 —1-84 31 1496
10 3-33 —14 —22.93
5 1-57 —0-4 —12:62
89 0-523 0 —0-30 0-6 —0-99 0021 | —0-004 —0-182
-5 —2:05 1-1 10-36
—10 —3.67 18 2072
10 4-52 25 —24.01
5 2:27 —25 —11-90
11-0 0-635 0 0-54 —17 089+| 0023 | —0-003 —0-141
‘ -5 —1-66 —1-5 12-67
~10 344 —07 2278
10 5-95 —39 —20-80
' : 5 317 —46 —9.72
13-15 0-750 0 1-68 —5.7 1-22 0-016 —0-126
: —5 0-35 —58 12:33
—10 —1-64 — 4.9 21-66
15 676 —75 —24-60
10 5-70 —89 —12:31
5 4-80 —10-2 —4.97
153 0-872 0 3-48 —82 2:41 0-014 —0-080
, 5 2:30 —87 9-05
—10 0-93 —58 14-98
—15 —4:07° —2:3 92979 :
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TABLE 7—countinued

« deg C; f deg 10%C, 103C, 103C, Ty Ve I,
(6 = 0 deg)
Flaps 60 deg (hinged at 80 per cent chord)
10 2-86 —7-2 —21:23
5 0-85 —31 —11-37 .
2:0 0-620 0 —0-59 —04 —1-25 0-018 —0-016 —0-1186
—5 —2-24 2-4 8:95
. —10 —4-31 64 19-59
i5 7-92 —14-1 —41-11
10 5-22 —9:3 —27:71
5 2-15 —4-5 —14-35
52 0-805 0 —0-54 —2:0 —0-62 0-032 —0:020 —0162
—5 —3-43 24 13-94
—10 —B-87 72 28-29
—15 —9-69 12:6 41-79
10 8:63 —11-2 —33-46
5 3-93 —7-4 —16-90
945 1-070 0 —0-06 —36 0-69 0:048 —0-024 —0-201
—5 —4-54 1-1 1818
—10 —875 54 34-88
15 14-64 —16-4
10 9-53 —97 —33-06
5 512 —69 —15:86
2:5 4-34 —6-5
11-5 1146 0 375 —89 074
—5 —1-12 —4-5 18:63
—10 —6-92 2:0 34-34
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7 TABLE 8
Lateral and Divectional Coefficients and Deyivatives on Model B

Wing alone, 7.e., no body or tail unit
(c.g. at 0-25¢)

C; ‘
o deg (B = 0 deg) p deg 103C, 103C 108G, 7, Y, 4,
Flaps 0 deg
15 —0-29 —1-7 —4-4
10. —0-20 —1-1 —4-0
.5 . —0-13 —04 —34
0-35 0-025 0 0-01 0-2 —2-7 —0-001 —0-002 —0-006
—5 —0-02 0-4 —2-4
—10 0-06 0-8 —1-6
—15 0-06 1-8 —0-6
10 1-27 06 —16-0
5 0-68 1-3 —9-2
5-65 0-314 0 —0-05 2:2 —1-8 0-009 —0-006 —0-083
—5 —0-88 3-3 54
—10 —1-42 37 12-8
10 4-83 11 —26-3
5 2:47 20 —14-3 :
10-95 0-598 0 —0-07 39 —0-8 0-031 —0-007 —0-156
-5 —2-88 44 12-8
—10 —528 56 25-4
10 7-06 —0-6 —26°1
5 347 2-0 —133 :
14-15 0-763 0 0-36 26 —0-6 0-037 —0-009 —0-146
—5 —3-06 50 121
. —10 —7-00 7'3 25-8
10 8-16 —2:9 —25-3
5 411 —1+1 —100
16-25 0-880 0 0-27 34 —1-4 0-047 —0-024 —0-113
—5 —4:04 7-4 97 ”
—-10 —7-00 6-0 25
15 11-14 —09 —39-4
10 791 —1-7 —24-8
5 5-06 —32 —10-3
1705 0939 0 —049 4-2 —0-6 — — —
—2-5 —2-16 64
—5 —1-40 16 ‘11-8
—10 —6-03 4.7 25-1
—15 —10-01 37 42-1
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TABLE 8—continued

Cy
o deg (B = 0 deg) 5 deg 103C, 103C 5 103C, #, ¥, l,
15 11-88 —2-2 —39-2
Flaps O deg—continued 12-5 11-55 — —
10 11-47 —9-4 —19-8
7:5 14-46 —23-5 —4-1
5 18-59 —29-6 5:6
19-4 1-028 0 12-086 —30-3 16-9
—5 4-68 —16-2 21-5
—10 —2-09 —4-8 207
—15 —10-55 4.7 41-7
Flaps 60 deg (hinged at 80 per cent chord)

15 2-79 —5-5 —26-3
10 1-85 —1-6 —17-2
5 0-97 —0-4 —10-1

0-85 0-510 0 0-31 11 —2-6 0-008 —0-008 —0-090
—~5 —0-35 2-4 5.7
—10 —1-23 5:2 18-5
—15 —2-58 8-5 223
10 5-02 —3-3 —29-5
5 2-63 0-4 —15-8

6-15 0-787 0 —0-42 4-2 —1-3 0-032 —0-018 —0-158
—5 2-91 6-9 - 12-1
—10 5-80 10-1 26-3
10 11-34 —6-0 —38-2
5 5.67 —0-5 —20-6

11-45 1-06 0 0-66 2-6 —0-3 0-065 —0-031 —0-226
—5 —5-75 10-3 18-8
—10 —11-17 14-8 38-7
10 14-41 —6-2 —39-1
5 7-783 —1-2 —20-5

14-6 1-206 0 0-90 4-9 —0-7 0-084 —0-034 —0-230
—5 —6-87 10-7 19-8
—10 —13-48 13-4 40-7
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TABLE 9a
Lift, Drag and Pitching-Moment Coefficients on Model A with Body and Fin
No tailplane

o deg CL C.D CJ}I 0:457
Flaps O deg
0-35 0-027 0-0131 0-0025
3-55 0-216 0-0167 0-0209
6-75 0-417 0-0284 0-0406
10-0 0-607 0-0461 0-0641
132 0-784 0-0743 0-0840
16-4 0-982 0-134 0-1038
19-6 1-136 0-213 0-1520
21-65 1-210 0-257 0-1836
23-7 1-248 0-334 0-2130
25-7 1-256 - 0-409 0-2335
26-75 1-267
27-75 1-267 0-489 0-2423

Flaps 60 deg (hinged at 80 per cent chord)

0-75 0-408 0-0769 —0-0192
29 0-541 0-0832 —0:0185
5-05 0-669 0-0943 —0-0072
9-35 0-912 .0-123 0-0186
13-6 1-1588 0-180 0-0425
15-7 1-233 0-228 0-0763
17-75 1-290 0276 - 0-1100
19-75 1-295 0-337 0-1586
21-7 1-223 0-401 0-1872
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TABLE 9b - -
Lift, Drag and Pitching-Moment Coefficients on Model A with Body and Fin

With tailplane
75 deg
7 p deg (Elevaters) | - « deg Cy Cp Crgoasz
Flaps O deg
0 0 0-35 0-010 0-0144 0-0047
3-55 0-240 0-0188 —0-0173
6-75 0-463 0-0321 —0-0398
10-0 0-854 0-0519 —0-0593
132 0-874 0-0867 —0-0903
16-4 1-098 0-155 —0-1328
19-6 1-280 0-241 —0-162
21-65 '1-375 0-307 —0-209
237 1-418 - 0397 —0-262
257 1450 0-486 —0-296
27-75 1-480 0-587 —0-344
0 -5 3-55 0-210 0-0187 0-0664
' 6-75 0-422 0-0303 0-0444
10-0 0-621 0-0484 0-0282
132 0-830 0-0805 0-0012
16-4 1-062 0-146 —0-0392
19-6 1-228 0-230 —0-0606
22-65 1-363 0-332 —0-1384
257 1-419 0472 —0-226
2875 1-460 0604 -
0 —10 3-55 0179 0-0198 0-1497
10-0 0-591 0-0467 0-1048
13-2 0-807 0-0785 0-0748
16-4- 1-030 - 0-144 0-0422
196 1-196 0-222 00254
22-65 1-330 0-323 —0-044
257 1-393 0-463 —0-152
—1-4 0 0-35, 0-016 0-0145 0-0340
8:55 0-234 0-0186 0-0153
675 0-434 0-0303 —0-0018
100 0-635 0-0502 —0-0191
13-2 0-854 0-0843 —0-0507
16-4 1-080 0-152 —0-0877
19-6 1-247 0-233 —0-1028
22-65 1:371 0-340 —0-1845
257 1-445 0-484
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Table 9b—continued

75 deg
%, deg (Elevators) o deg C; Cyp Car a5z
Flaps O deg—continued

1-5 0 0-35 0-037 0-0145 —0-0399
3-55 0-255 0-0195 —0-0625
6-75 0-475 0-0338 —0-0857
10-0 0-679 0-0549 —0-1072
13-2 0-894 0-0919 —0-1494

16-4 1-138 0-167 —0-196

19-6 1-295 0-254 —0-227

22-85 1-423 0-365 —0-286

Flaps 60 deg (hinged at 80 per cent chord)

0 0 0-75 0-389 0-0763 0-0377
2-9 0-547 0-0853 0-0151
5-05 0-674 0-959 0-0004
9-35 0-945 0-128 —0-0302
136 1-217 0-188 —0-0761
15-7 1-324 0-244 —0-0915
17-75° 1-398 0-208 —0-1124

1975 1-430 0-380 —0-174

21-7 1-398 0-454 —0-231
—14 0 0-75 0-370 0-0756 0-0750
29 0-499 0-0828 0-0587
5-05 0-650 0-0952 0-0378
9-35 0-927 0-126 0-0069
13-6 1-193 0-187 —0-0377
157 1-305 0-234 —0-0457
1775 1-374 0-289 —0-0654

19-75 1-412 0-362 -0-113

21-7 1-414 0-450 —0-178
15 0 0-75 0-396 0-0763 —0-0012
5-05 0-682 0-0960 —0-0393
9-35 0-963 0-130 —0-0737
136 1-237 0-192 -0-1250
1775 1-417 0-309 —0-1714




TABLE 10a :
Lift, Drag and Pitching-Moment Coefficients on Model B with Body and Fin
No tailplane

o deg Cs Cp Cut geasz
Flaps 0 deg '
0-3 0-019 0-0115 0-0014
" 35 . 0195 0-0159 0-0162
6-7 0-365 0-0277 0-0335
9-9 0-540 . 00479 0-0503
1305 0-704 0-0742 0-0643
16:25 0-889 0-116 0-0847
19-4 1-029 0-194 0-0808
21-45 1-057
'22:45 1:073 0-284 0-0988
235 1094 0-316 0-1027
24-5 1-110 0-353 0-1038
255 1-22 0-387 0-101
Flaps 60 deg (hinged af 80 per cent chord)
0-7 0-353 0-0758 —0-0430
3-85 0-524 0-0909 —0-0266
7-05 0-696 0-113 —0-0125
10-25 0-860 0-141 0-0022
13-4 1-018 0-173 0-0140
166 1-191 0-220 0-0156
17:55 1-160 0-265 0-0356
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TABLE 10b
Lift, Drag and Pitching-Moment Coefficients on Model B with Body and Fin

With tailplane
7 deg o deg Cs Cp Cu g-a53
Flaps O deg
0 0-3 0-025 0-0135 —0-0022
19 0-123 0-0149 —0-0022
3-5 0-216 0-0189 —0-0071
6-7 0-404 0-0326 —0-0199
9-9 0-591 0-0548 | —0-0310
1305 0-775 0-0853 —0-0481
150 0-914 0-113 —0-0708
17-25 1-057 0-172 —0-1086
194 1-158 0-230 —0-1338
21-45 1-218 0-295 —0-1776
235 1-271 0-396 —0-249
25-5 1-326 0-474 —0-301
—1-4 0-3 0-007 0-0140 0-0301
35 0-194 0-0176 0-0284
6-7 0-386 0-0309 0-0148
9-9 0-570 0-0526 0-0009
1305 0-765 0-0831 —0-0157
15-0 0-891 0-111 —0-0367
17-25 1-022 0-165 —(-0638
19-4 1-134 0-213 —0-0893
21-45 1-179 0-303 —0-1432
—2:9 14 1 0-057 0-0140 0-0594
‘ 35 0-184 0-0173 0-0578
6.7 0-368 0-0300 0-0482
99 0-561 0-0515 0-0329
1305 0-744 0-0796 0-0183
150 0-883 0-110 —0-0041
17-25 1-014 0-163 —0-0277 -
19-4 1-114 0-207 —0-0464
21-45 1-163 0-306 —0-1055
Flaps 60 deg (hinged at 80 per cent chord)
0 0-7 0-309 0-0754 0-0386
3-85 0-520 0-0901 0-0297
7-05 0-683 0112 | 0-0196
10-25 0-870 0-142 0-0072
18+4 1-048 0-181 —0-0137
" 155 1-181 0-216 —0-0427
17-55 1-232 0-285 —0-081
19-55 1-258 0-354 —0-128
21-55 1-302 0-455 —0-190
22-55 1-319 :
23-55 1-328 0-531 —0-251
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Table 10b—continued

M p deg o deg C: Cy Crgoass
Flaps 60 deg (hinged at 80 per cent chord)—continued
—1-4 0-7 0-289 0-0745 0-0699
3-85 0-488 0-0894 0-0567
7-05 0-671 0-111 0-0477
10-25 0-852 0-141 0-0369
13-4 1-028 0-177 0-0197
155 1-163 0-212 —0-0084
17-55 1-224 0-280 —0-041
19-55 1-232 0-350 —0-087
21-55 1-281 0-442, —0-135
23-55 1-317 0-517 —0-202
25-55 1-348 0-593 —0-263
—29 1025 0-835 0-141 0-0698
13-4 1-021 0-177 0-0494
155 1-187 0-206 0-0275
17-55 1-187 0-246 —0-007
19-55 1-212 0-343 —0-044
15 0-7 0-331 0-0754 0-0063
385 0-514 0-0903 —0-0050
7-05 0-695 0-115 —0-0163
10-25 0-877 0-144 —0-0296
13-4 1-058 0-183 —0-0543
15-5 1-194 0-218 —0-0856
17-55 1-245 0-289 —0-130
19-55 1-275 0-384 —0-188

24



TABLE 11

Lateral and Directional Coefficients and Derivatives on Model A with Body

C, =0 Flaps 0 deg
(c.g. at 0-45¢)

p deg 103C, 103C 7, Yo
No fin or tarlplane
25 . —2-85 —2:81 —0-065 —0-032
5 —5-48 —6-13
10 —8-88 —16-56
With fin and tailplane 1, = 0 deg
2-5 4-10 —1511 0-094 —0-173
5 837 —30-63
10 18-32 —65-36
TABLE 12

Lateral and Directional Coefficients and Derivatives on Model B with Body

C. =0 Flaps 0 deg
(c.g. at 0-45¢)

p deg 102 C, 103Cy 103C, 7N, o Z,
No fin or tailplane
. —334 . —185 —0-49 —0:077 —0-021 —0:011
5 —6-45 —4-55 —0-91
10 —10-91 —13-6 —1-47
Witk [fin and tailplane. 1, = 0 deg 4
25 4-82 —12:9 —1:07 0-110 —0-148 —0-025
5 9-85 —26'7 —2:61
10 21-60 —556 —5-15
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TABLE 13a
Flat Plate Type Nose Flaps on Model A
Lift, Drag and Pitching-Moment Coefficients on the Wing alone, 4.¢., with no Body or Tail Unit

Tlaps O deg Flaps 60 deg (hinged at 80 per cent chord)
o deg Cs | Cy Cxt g5z o deg C, Co | Cuoos
50 per cent span nose flaps. 1, = 0 deg
0-3 —0-012 0-0228 +-0-0037
4-6 +0-279 0-0208 —0-0293
89 0-536 0-0351 —0-0471
1315 0-771 0-0645 —0-0570
15-3 0-897 0-0918 —0-0655
17-45 1-002 0-1290 —0-0559
19-5 1-080 0-1728 —0-0426
21-6 1-152 0-2231 —0-0199
23-65 1218 0-2829 —0-0038
25-75 1284
26-75 1-280
40 per cent span nose flaps. Ny = 0 deg
4-6 0-275 0-0180 | —0-0261 5-2 0-800 01204 —0-1261
89 0-521 0-0336 —0-0475 9-45 1-044 0-1531 —0-1446
18-15 0-764 0-0621 —0-0605 1375 1-268 0-2052 —0-1561
15-3 0-884 0-0909 —0-0687 157 1-345 0-2551 —0-1439
17-4 0-088 0-1281 —0-0642 17-8 1-310 0-3167 - —0-1173
19-55 1-093 0-1777 —0-0611
21-8 1-167 0-2271 —0-0379
23-65 1-219 0-2725 —0-0238
257 1259 0-3759 —0:0468
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TABLE 13b
Curved Surface Type Nose Flaps on Model A
Lift, Drag and Pitching-Moment Coefficients on the Wing Alone and Wing and Body (no Tail Unit)

Flaps 0 deg Flaps 60 deg (hinged at 80 per cent chord)
o deg Cy Cp Cat goo53 o deg Cy Co Ca o053
Wing alone with 50 per cent span nose flaps. ny = 0 deg ‘
0-3 —0-021 0-0206 —+0-0057 95 1057 0-1526 —0-1517
4-6 -}-0-266 0-0187 —0-0271 |. 1375 1-278 0-1983 —0-1638
89 0-527 0-0334 —0-0467 15-85 1-383 0-2401 —0-1617
1815 . 0-766 0-0589 —0-0573 169 1-421 0-2615 —0-1486
153 0-803 0-0832 —0-0668 17-9 1-437 0-2843 —0-1286
1745 1-013 0-1197 —0-0804 19-8 1-333 0-3680 —0-0573
19-55 1122 0-1635 —0-0835 ‘
20-6 1-131 0-2000 —0-0508
216 . 1-149 0-2280 —0-0266
23-65 1-199 0-2764 —0-0015
257 1-239
26-7 1-257 :
2775 1-265 ' i
Wing alone with 50 per cent span nose flaps. 1y = —10 deg
9-35 0-953 0-1472 | —0-0743
1865 1-208 0-1922 —0-0053
158 1-310 0-2290 —0-1077
17-8 1-342 0-2794 —0-0730
1975 1-273 0-3554 —0-0250
Wing alone with 50 per cent span nose flaps and inboard fin. 1, = 0 deg.
89 0-550 0-0356 —0-0527 95 1-044 0-1525 —0-1431
13-2 0-785 0-0618 —0-0691 1375 1-283 0-2015 -—0-1614
15-35 0-926 0-0852 —0-0845 15-85 1-388 0-2404 —0-1640
17-5 1-052 0-1200 —0-1119 17-8 1-341 0-3012 —0-1487
19-55 . 1001 0-1920 —0-1047
21-55 1127 0-2364 —0-0085
236 1-164 0-2766 —0-0825
ng alone with 40 per cent span nose flaps. 1y = 0 deg ‘
0-525 0-0323 —0-0471 9-5 1-043 0-1500 —0-1511
13 15 0-765 0-0589 —0-0590 18-7 1-259 0-1974 —0-1642
153 0-876 0-0817 —0-0645 15-85 1-374 0-2455 —0-1647
1745 1-004 0-1191 —0-0819 168 . 1-350 0-2830 —0-1424
19-5 1-084 0-1741 —0-0721 17-8 1-336 0-3102 —0-1141
216 1-161 0-2251 —0-0334
2365 1-208 .
257 1-226
277 1-260
Wing and body with 50 per cent span nose flaps. 1y = 0 deg
895 0-558 0-0418 —0-054 935 0-924 0-125 —0-165
13-25 . 0-821 0-0756 —0-070 13-65 1-178 - 0172 —0-183
16-45 1:014 0-125 —0:091 1575 1-287 0:213 —0-182
18-55 1-120 0-167 —0-087 17-8 1-343 0-261 —0-151
19-6 1-158 0-199 —0-072 19-8 1-320 0-323 —0-095
21-65 1-186 0-254 —0-028
23-65 1-215 0-312 0-012
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