N.R.E. ‘M’"‘”a’-

CP Ne 17
12058
ARC Technical Report

ayol fienenft = efahlishind
2 1 AUG 1951

AERONAUTICAL RESEARCH COUNCIL
CURRENT PAPERS '

Wind: Tunnel Tests on a One - Twelfth Scale

Model of a Twin - Engined Military Transport
(Airspeed C 13/45 Ayrshire)

By

R WARDEN, Ph D, M Eng
of the Aerodynamics Division, NP L

Crown Copyright Reserved

LONDON  HIS MAJESTY’S STATIONERY OFFICE
1950

Price 3s 6éd. net.






12,058°

Wind Tunnel Tests on a One-twelfth Scale
Model of a Twinwengined Military Trensport.
(Airspeed C 13/45 Ayrshire).

Re Warden, I aD-, l’ro:ﬁm.,
of the Aerodynamios Division, N.P.L.

Intredugtion end Summary. 13ta Janu 19!
¥ "

This report gives the results of wind tunnel tests on a
one~twelfth scale model of the A.8,60 « a high wing transport machine
having twin engines located in large underslung nacellea. The wing
body interference and longitudinal stability were measured. The
gtability tests included measurements with propellers running.

The resulbs indicate a noticeable fuselage interference effect
on the tail and that slipstream has an e mreciable destabilising effect
undey olimb conditions.

A oomparison of tests made on pitching moment at the R.A.E.,
and NnPoLc, ig j..ﬁOludedc ~

Details of Tepts.

The tests were made in the Duplex wind tunnel at a wind speed
of 60 £t. per sece., the equivalent Reynolds number being 0.33h x 108.
The main aerodynamio details of the machine are tabulated in Table 1 and
a general arrangement is shown in Figure 1,

The first series of tests comprised those without propellers
and included tests on wing and fuselage senarately, and on various
combinations of wing, fuselage, nacellee and cmpormags. For the teats
with propellers running a new wing with the nacelles and part of the
fuselage integral with it had toc be built to allow the installation of
the model propeller drive. This consigted of a single motor, fitted in
the fuselage, drawing the propellers through shafts and bevel gears buried
in the wing and nacelles.

Tests on Wing Alone.

As this was the first low dreg wing to be tested in the Duplex
wind tunnel, it wasg decided %o explore the boundary-layer flow by means of
the "China clay" and "lead acebate « Ho3" techniques.
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The main results of these tests are shown in Figure 2.
The shaded areas indicate the rear high surface-friction regions as
indicated by the "china clay" technique. The boundary line thus
determined was so far back from the leading edge that laminar
separation was suspected, particulerly at low lifts. An exploration
using the “lead acetate - HpS" technique showed that at a Cp of 0419
laminar separation occurred on the upper surface of the wing at about
0.6 of the local chord from the leading edge. At a §, of 0.59 the
laminar separation could be detected only near the middle of the wing.
Carcful exploration of the lower surface failed to reveal any signs of
laminar separation over the range of incidence tested, It will be
observed that at a € of 0.92 {(a = 10%2) the lower surface is clear
of any rear high friction region. At this O the outer parts of the
upper surface of the wing are completely turbulent, but there is a low
friction region at the trailing edge, betwesn 0.25 and 0.5 of the
semi~span from the centre line. This iz due probably to a turbulent
breakaway of the flow.

In all cases there was a ferdency for inward flow on the upper
surface which beccame more pronounced as the 1ift was increased.,  After
consideration of the above results 1t was decided to fit a 08020
diameter wire, at 50% of the local chord, on the upper surface only of
the wing. All subsegquent chemical explorations indicated that transition
ocourred at the wire. At 12° incidence (CI, approximately 1.0) the flow
behind the wire was very disturbed and definite indications of reversed
surface {low were obtained over the outexr 25% of the span. The approach
to this reversed flow had been noted at 10° incidence (G, = 0.9} in the
form of a wvery strong inward flov, almost parallel to the trailing edge,
over the outer 20% of the span.

The effect of the wire on the forces measured on the wing alone
is very small. On the straight part of the 1lift curve its effect as
equivalent to a change of aboub 002 in incidence and it has no effect on
the value of dCr/da .+ Stalling 1s sharper wath the wire than without
but occurs at about the same angle. The effect on drag 1s negligible.
The patching moment 1s increased by fitting the wire, the increase being
roughly equavalent to a forward shift of 0.05C8 in the centre of pressure
between no 1ift and the initial stall. These results are shown plotted
in Pigure 3, whach also includes the full scale 1ift against incidence
curve as estimated by the {irm. The slopes of the model and full scale
1Lf% curves are in close agreemcnt, being 0.0925 Cp/degree model scale
against on estimated value of 0.0955 Op/aegree full scale. There is a
difference of about 075 between the model and estimated full scale
"no 1ift" angles of incidence.

Plov over Nagelles.,

otreamer explorations of the flow over the nacelles and adjacent
parts of the wing were carried out both wath and without the fuselage in
position.

With the original design a bLreakaway began at the nacelle~wing
lower surface jgunction some eight inches ahead of the wang trailing edge
on the inboard side of the nacelle. A samilar bubt smaller breakaway on
the outboard side of the nacelle began some five inches ahead of the wing
trailing edge. At the trailing edge of the wing the dasturbed area covered
the nacelle and extended some three or four inches along the wing.
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To improve this, fillets were fitted and the tail of the
nacelle modified as shown in Figure L. With these alterations, the flow
over the wing was good, but there was a small area of disturbed flow
on the inboard side of the nacelle near its tail. From these tests it
appeared to be advantageous to build up the nacelles somewhat more on
the inboard side than the outboard, The force measurements showed a
very slight increase in the 1ift slope with the modified nacelles,
compared with that for the originsl nacelles, but there were no measurable
differences in drag. All the ocouplete model tests were made with the
modified nacelle shape shown in Figure L.

Interference Effects,

The wing and fuselage were tested separately and the wing was
tested with and vithout nacelles. Finally the wing and fuselage
combination was tested with and without nacelles. From these tests the
mutual wnterference of the various parts could be deduced. A ocorrection
was applied to the suns of the separaste drags to compensate for the loss
of profile drag of that part of the wing covered by the body.

The interference effects on drag are given in Figure 5.
It will be noted that there is no significant difference between the
wing-fuselage combination and wing alone plus fuselage over the range
0 < ¢ 0.6 Above a 3, of 0.6 the interference drag increases
steadily with G, When nacelles are fitted to the wing there is an
gppreciable interference drag at all positive lifts. -At a O of 0.3,
this interference drag amounts to roughly eight per cent of the drag of the
combination.

The effects on lift and pitching moment of adding the several
model components to the wing are shown in Figure 6.  Although the
"no 1ift" angle changes from =304 for the wing alone to =197 for the
complete model the slope of 1ift curves remains practically the same.

The curves of pitching moment against 11ft reveal the
destabilising effeots of both fuselage and nacelles and show that the
negatave value of C,, for the wing-fuselage combination is more than
twice that of the wing alcne. -

The values of Cy, for scveral conditions of the model tested
are given below:=

Model Condition Cno
Viing alone (Transition not fixed) ~0.036
Wing alone Q:ransition faxed aﬁ =0.,03
0«5 local chord
Wing with two nacelles ~0.035
Wing with fuseleage ~0.075
Wing with fuselage aud nacelles =0,069

Tests/
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Tests with Various Angles of Tail Setting.

The changes in pitching moment due to changes in the
tail-setting angle arc given in Table 3, for the complete model, and
Table 4 for model without nacellee and shown in Figure 7. The most
noticeable featurss due to fatting the nacelles are the loss of
stability and the marked deorecase in pitchlg% moments, equal to a

m

deorease 1n Cpe of 0,04, The value 0f === (O, const.) for values
dp

of between 0 and 0.5 is not affected appreciably by the presence

or otherwise of the nacelles and is approximately 0,035 per degree
change in N .

Effect of Nacelles on Downwaah at Tail.

The presence of the nacelles changes the angle of downwash
at the tail by =097 over the range of Cp, from O to O.7. As shown
in Figure 8 this change in downwash angle agrees with the variation in
1lift angle produced by fitting the nacelles to the wing-fuselage
combinations

Tests with Various Hlevator Angles.

The range of elevator engles covered by these tests was from
-25°% to +20° and the results are given in Table 5, for flaps set at 0°,
and Table 6, for flaps set at 60°  The results are shown plotted in
Figure 9. The striking feature of these ourves is their irregularity,
as opposed to the roughly parallel, straight line curves obtained in
tests on other multi~engined models at the same Reynolds numbers in the
Duplex wind tunnel.

If the pirtching moments be plotted against elevator angle at
constant 1lift for values of (f, between 0 and 0.5 straight line curves
can be drawn over the range of elevator angles from =10° to +5° but
outside this range the curves are much kinked. For the above range of
O, the value of de/dn (O, const.) is 0.024 per degree elevator movemqnt.

Setting the flaps to 60° increases the pitching moment appreciably
over that without flaps st the same lifts. At a laft coeffaicient of 0.5
and with the elevators set at 0° tals inorease in pitching moment 1s equal
to a Cp change of 0.115. Thas change is roughly double that which
ccours under similar eonditions with the elevators set at -10°

These ourves suggested that the flow in the region of the tail
might be poor and an exemination by means of streamers was made.
This exploration revealed a region of dead air which began some, six or
eight inoches in front of the tailplane leading edge and extended rearwards
over the fuselage. It is over this region that the sides of the fuselage
converge rapidly, possibly too rapidly, towards the asternpost.

Streamers placed in the position normally ocoupied by the
tailplane leading edge showed that the nacelles had e marked effect on
the flow in that region. At low 1ifts there was less downwash behind
the nacelles than at a point, on the same lateral line, behind the mid
span of the wing. At about 8° incidence the downwash behind these two
points was equal and at higher angles of incidence the downwash behind
the nacelles was the greater. Behind the nacelles the change in
downwash with vertioal height of the streamer was marked.

It/



- 5 -

It was suggested that a wing upper surface breskaway in the
region of the nacelles and fuselage might be a contributory cause to
the trouhle, so a streamer exploration of the flow in this region was
carried outs The exananation revealed a very disturbed flow over the
rear part of the wing upper surface at CL'o greater than 0.6. This
dasturbed region extended outwards beyond the nacelles for some three
or four inches.

In an attempt to improve the flow, the wing sectiocn in this
region was faired so that the outline of the rear part of the upper
surface was a straight line from the trailing edge to the tangent of
the original profile. This modifiocation much improved the flow as
shown by the streamers and indicated an appreciable inflow towards the
fuselage. Balance measurements, given below, show that the fairing
had very little effect on either forces or pitching moments.

i

mocrege | % | o | % | & | o | G
Datum
Normal wing pro%ile Modified wing{profile
~345 ~0,18 ’0.0380 0.0343 {{ =0.165 | 0,0377| 0.0324
=145 +0.015 |0.,0326] 0,0338 {{+0.03 | 0.0326| 0.0323
+046 0.23 {0.0330| 0,0267 !l 0.24 |0.0331} 0.0256
- 247 0455 | 0,03761 0.0191 §f 0.465 | 0.0379| 0.0182
6.8 0.805 | 0.0580=0.0114 {| 0.805 | 0.0580]=~0.0096
1049 0.9% ;0.0920/=0,0031 il 0.94 |0.0920/-0.0033
13.9 1406 10.168 ~0.0337 | 1.065 | 0.168 |-0.0362

Finally, some total head explorations in the v.rtical plane
through the pesition of the tailpliane quarter chord line were made to
determane the energy lost by the air before reaching the tailplane.

The total head combs were fixed tc the model so that they lay along the
fuselage datum line, nonanally +092 to the tailplane chord line.

The results of these tests are given in Tables 7 and 8 and are sho

in Figures 10 and 11. :

The effects of incidence changes, with the total head combs
in the design position of the tailplane are shown in Fagure 10.
Up to 4° incidence the loss is negligible but above that angle it
increases, steadily with flaps at 0° and rapidly with flaps set at 60°.
It will be observed that at high angles of inocadence with the flaps set
at 0° the loss tends to be greatest near the body, whereas with flaps
set at 60° the loss 18 very much greater at the tip of the tailplane
then at the body. .

Figure 11 shows the results of explorations made at various
distances from the thrust line, wath the model set at 12° incidence.
The ocurves show that the flow iLuproves progressively with distance
above the design position of the tail and deteriorates with distance
below. The body interference eflect shows as an appreciable loss of
head near the inhoard end of the tailplane.

Tests/



Tesﬁs with Propellers Rumning.

For these tests a new ving with part of the fuselage and
nacelles made integral with it was fitted. Thas construction was
negessary to allow the incorporation inside the model of the motor
and gearing reguired to drive the propellers.

Owing %o the shortness of time available for these tests
it was decided to limt them to a C; range from 0.5 upwards and to
cover a T, range from 0,13 to 0,29, This range covers the normal
olimb and also take-off with flaps set at 0°.  Comparative tests
without propellers were made in all cases, The results obtained are
given in Tables 9 to 13 and Figures 12 to 16.

The effects of slipstream on 1iff are shown in Figure 12,
With flaps set at 0° a thrust equivalent to a T, of 0.29 produces a
ten per cent increase in laft at five degrees incidence, on the straight
part of the laift-incidence curve. Beyond six degrees incidence, whers
the lift-incidence curve without propellers flattens out, the percentage
increase in 1ift due to a T, of 0.29 rises steadily and reaches 2T
at an incidence of eleven degrees, With flaps set at 30° the maximum
1lift oceurs at an incidence of 1075 and the 1lift increment with a Tg
of 0.29 represents a percentage increase of some 26%. At six degrees
incidence, on the straight part of the 1lift curve, the percentage increase
in 1ift due to the above T, has fallen to about 16%. .

The increase in 0, , due to setbing the flaps to 30°, ranges
from approximately 0.55 without pronellers to 0.68 with a T, of 0.29
at the point of maxirmum 1ift with the flops set at thirty degrees.

On the same diagram is shown part of the 1lift curve obtained
on the original model with flayps set &t 60°. The moximum Cp, of 1.55
is attained at an incidence of eight deugress. The increment in O, due
to the flaps at this incidence is approximately 0.75.

Finally i1t will be noted that the lift-incidence curves of the
two models without propellers agree extremecly well.

The effect of slapstream on pitching moments without toil and
with several tail-sebtings is shown in Figure 13 for model without flaps
and Figure 1L for model with flaps set at 30°  The families of curves
are reasonably normal and call for no special comment. The effect of
slipstream is destabilising and it-also tends to reduce the kink whach s
most marked in the without propeller case.

The angle of downwash at the tall is plotted against O in

Figure 15, for the several cases in which it was possible to determine it.
Wathout propellers the agreement between the first and second models is
good. At a O of 0.5 the downwash angle for the second model is 0%2
greater at 231 than the value derived for the first model. Without
flaps and with slipstream the variation of angle of downwash with 1lift is
much greater thon without slipstream and there appears to be a variation
with Ty » With flaps set at 30° the differcences between the without
propeller and various T, ocases 18 much smaller, Due to the paucity of
points the curves must be treated as approximate only, but there is no
reason to suppose that additional points mould change them to any great
extent.

I
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The effect of slipstream on the pitching moments due to
various elevator setbings both without and with flaps set at 30° is
shown in Figure 16. Excepting the kirk which ocours in the without
flap cage the family of curves are of reasonably normal form. There
are two points, however, which may be of interest. The first is that
at the most positive elevator angle tested, namely +5° without flaps
and +10° with flapa set at 30°, the T, effect on pitching moment is
very small, as the elevator setting is reduced the effect of Tp on
pitching moment increases progressively. The second is that setting
the flaps to 30°, besides increasing the pitching moment on the model,
reduces the effectiveness of the elevators. Thus at a ( of 1.25,
the increment in Cp for a 10° movement in elevator is 0.29 without
flaps ageanst 0.23 with flaps set at 30°.

Longirtudinal Stability.

-

The tests with propellers oovered a Cf range from 0.5 upwards.
It 13 therefore not possible to determine the effects of slipstrecam on
longitudinal stability at low lifts, but the information obtained indicates
that the slipstream will have a destabilising effect.
dCr;
The values of K, }=- —— , stick fixed without propellers }deduced
dor,

from the test results are given below:-

—
. Kn at
Model Condition O = 0.2 |0, = O | O, = 0.6
No tail no nacelles 017 ~0,15 ~0e13
No ta2il with nacelles i, 24 =Q0.20 -0,1¢
With tail no nacelles 0.06 0.075 0.095
Complete model [ 0.03 0.04 0.07

From the above results it will be seen that the nacelles have
a marked destabilising effect, which is larger when the Jall is absent
than vhen 1t is fitted. -

Comparigon of R.AL,, amd N,D,0,, Fitching Moment Test Results.

After the tests at the NJ.L. had been completed the model was
transferred to the R.A.E. vhere rolling end yawing roments were measured
and pifching moment testa were rcpeated at Reynolds numters (R) up to
1 x 1 2 . Iy [4

Comparable sets of teats from the two series nave been plotted
on the same diagrams and the results are shown in Figures 17, 18 and 19.

In Figure 17, € o=md Op are plotted against the angle of
the fuselage datum line. At the sane R the lift curves show very good
agreement of their straight parts, but in the N.P.L, tests the initial
stall begins between one and two degrees earlier than in the R.A.E. tests.
The agreement at minumea drag is also very good, but as the incidence is
increased the N.P.L. drag becomes the higher, being about 9% greater at
an incidence of 11%

The/
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The relation between lift and pitohing moment, with and
without tail, is shown in Figure 18. The general agreement again is
very good. With tail,the N.P.L. interpclated curve for np = =009
agrees more closely with the R.A,E. ourves at the higher values of R
than with that for the seme R .

The effect of setting the elevators (n) is showm in Figure 19.
The N.P.L. results have been adjusted to a tail angle of -0%9 from one
of =0347 by adding the pitching moment increment due to the above change
in tail angle. This increment was obtained from Figure 18.

With 1 = 0 all three curves are in good agreement. But as
7N is deareased the R effect on the R.A.E. curves increases and at
N = =15 and ~20° these curves are of quite different shapes, The N.P.L.
curves agree more closely with the R.AWJF. curves obtained at the higher R .

Longitudinal Stability.

The values of K, deduced from the R.A.E. and N.P.L. tests are
given below:s'

Ky at
Where Made | VFft/sec. | Model Conditions g, = 0.2 (}an 0.4 |G, = 0.6
RvoEo 1 80 1855 tail "'0425 "'0023 “0-23
N.P.L. 60 | ~0.23 ~0.19 ~0.19
RJAE, 180 Complete Model 0.0, 0.055 0.07
N.P.JL. 60 n 0.03%5 0.04 0.065

Table 1/



Wingi~

Flaps:=

Bodyti-

Tailplane:=

Propellergi-

C.Gs positaron:=-

-~ 9 -
Iable 1

"

M1ll scale Dimensions

Model scale = 1/12 Full scale

Grogss area

Span

Standard mean chord

Aspect ratio

Taper (tip chord/root chord)
Dihedral angle

Wing twist (chord lines)
Sweepback

Standard mean chord incidence to
fuselage datum (airspeed

Standard mean chord position
relative to 25% root chord

Wing section {ROOt

8
b
[s)

unonn

lip

Type
Outer flay:- ares
Bpan
Inner flap:~ trea
span

Maximum flap deflection

Maximunm length
" breadth
t heigh-b

Gross area =] S
BSpan
Mean chord
Elevator area
Tail moment arm { from
aft C.G.) = :eT
Tail volume = (Smép/SE)
Root thickness/chord ratio

nu

Type:=

Number of propellers

Number of blades per propeller
Diameter

Solidity at O.7R

Thrust line inclination to
fuselage datum

Drawing:- de Havilland

Behind L.IE. mean chord
Below mean chord line
Behind L.E. oot chord
Below root ochord

A un#

Pull scale

1200 sq.fte.
115 f%.

10.43 .

1.0
0.289

1%0

00

Zero on Q.,19363

b _
- "0-011 0
+0.0428

x
z
N.A.C.A. 6521)-16
NoA.CoAs 65414

Split
58-6 Bq.ftc
20.8 ft.
26.8 Sq_hfto

7.4 £5.
60°

80.5 Pk
11.20 t.
10428 £h.

179¢4 sq.fte
28,0 f%.
6.0 £t

6205 Sq_-f'bo

1445 fte
0.596

155

Constant speed, fully feathering, reversing pitch.
2

I
16 £t.
PEEIN

1°51
X.P.B.53150
0,3563

0.2653

L.59 ft.
2+33 ft.

Table 2./



Tests on a 1/412th scale model of the A.S.60.

Wind Speed of Tests = 60ft./second (R = 0.336 x 106).
Gills olosed in all tests on first model without propellers.

lable No.2. Tests op Comonents of the Model.

Q
o
Puselage G, cD Cn %, Cp Cn
Datum .
Wing alone Wing alone with 0,020"diam. wire
fixed on upper surf.at 505 of chord.
5.6 ~0,158 58 =~0.05H51 =0a172 0.0167 -0,0554

0
~3.5 {+0.008 | 0.0124 | =0.03%56
-1 J+ 00195 0.0’13&- ""0.0161
+047 0.395 | 0.0t173 | =0.00C7

28 0.593 0.023 +0.0078
Le9 0.788 | 0.0315 0,014
6¢9 0.98 0.0L2h 0.0206
8.9 0.911 0.0538 0.0334
1.0 0.988 0.0707 0.0392
3.0 1,034 | 0.0911 0.0399
40 1051 0.10L0 0. OLQL

-0, 009 0.0130 ~0.0324
+0.1 77 0.0 33 ~0.0120
0.378 0.0169 +0.0019
0.580 0.0227 0.0109
0.777 0.0314 0.0159
0.88L 0.,0430 0.0235
0.888 0.0555 0.0368
0.9.6 0,074 0.040%
1.0 0.0908 0,040l
1., Qs 0.1040 0.04.02

Fuselage alone.
0.020"diam.wire fixed on fuselage at
L.5" from nose.

=56 10,016 | 0.0136 | =0.0MC
=345 «0.012 0.n26 ~0.0669
~loh | =0.008 0.0M114 =0, 0166
+OO? -000014- 0'01 05 ""O|0235
248 =0.002 0,01 00 +0,0030
o9 0 0.0099 0,0290
6.9 +0.003 0.0100 0.0555
8.9 0.007 0.01 Q4 0.0775
11.0 0.011 0.0111 0.0990
1340 0.017 0.0124 0.11595
14..0 0.019 0.0133 0.1295

Wing and Fuselage.

Wires as before on each component.

-0.252 0.0284 ~0,1330
"‘Oo 080 O L 0223-1 "’On 0926
+0.106 0.0225 -0,0536
00311 0.02)—{-3 "000181
0.524 0.0294 +0.0133
0.725 0.0376 0.040;
0.844 0.0485 0.0700
0.874 0.0617 0.1015
0.933 0.0784 0.1270
1.015 0.0988 0.1440
1.0L3 0.1240 01445

Wing end two naoelles(final shape).
0.020"diam.wire fixed on upper surface
of wings at 50% chord and on naocelles
at 2.25" from nose,

"5!6 "0-217 O|0238 "010706
=3.5 ~0.053 0.0182 -0.04.39
=1 ol +0.131 0.1 7L =~0.0M66
+0.7 0.326 0.0206 +0.0056
2.8 0.532 0., 0264 0,0242
) 0.722 0.0354 0.0392
6.9 0.821 0.0475 0.0519
8.9 0.852 0.,0605 0.0645
1.0 0.7 0.0785 0.0726
3.0 0s 9 01010 0.0735
4.0 1..011 0.1230 0.0802

Wing, fuselage and nacelles.
Wires on each component

<04 344 0,037 | =0.1590
~0.,140 | 0.0305 | ~0.1115
+0.0.0 | 0.0272 | ~0.0590
0,240 | 0.0286 | -0.0140
Ouih5 | 0.033 | +0.0246
0.655 0.0,08 0.0672
0.772 | 0.0515 0.1085
0.812 | 0.0650 0.1L45
0.875 | 0.0837 | 0.1722
0,975 0.1260 0.1810
1,012 | 0.1605 01570

Table 3./




Table N2.3.

-1 =

Tests on a 1/12th scale model of the A.S.60.

Effect of Varying Tail Angle on Complete Modedl.

Gills oclosed

a’ {
Fuselage | O Cn (- % Ca G, Cp
Datum i
N, = =1.80° = =0e17° np = 1430
"'506 ""003?7 0- %78 "0-363 0-01{.69 0-01 88 ""0-32}.8 "0102714-
~3,6 0193 0.0702 f ~0.477 C.0382 0. 173 ~0.161 ~0.0338
1.5 -0.025 0.0741 +0,020 0,0334 0.0181 +0.037 -0.0364
+0.6  0.215 | 0,0697 || +0.232 | 0,033 Co0116 || 0.249 -0.0478
L7 0,651 0.0568 0.670 0.0459 (=0.0096 0.683 -0.0733
6.8 0.786 0.0395 0.805 0.0585 |~0.0247 Il 0.815 ~0,0760
8.8 0.845 0.04.20 0.862 0.0728 |-0.0194 0.871 -0,0613
10.8 0.925 0.0424 0.938 0,0919 [ =0.0114 Q.954 =0.0549
1249 1.010 0.0347 1.025 0.,1385 |=0.0157 1.040 =0.0609
1349 14045 0.0113 1,060 0,1670 | =0.0374 1.070 ~0.083
Tp = 3.25° Np = 5430° S mp o= 7.14°
“5.6  |=0.332 | =0.1005 }§ ~0.311 ~0.1685 § =0.292 | =0.2390
=36 ~0.150 | =0.1020 ~0.125 /// ~0.1730 T -0,102 ~0. 2455
-1 45 +0.050 | ~0.1085 +0.075 -0,1810 +0.096 ~0.2500
+0.6 0.262 | =0.1205 0.288 -0.1880 0.308 -0.2565
2.6 0.488 | ~0.1320 0.512 =0.1930 0.529 ~0.2530
hel + 1 0,700 | =0.1365 0.724 -0.1915 0.709 -0.2450
6.8 0.832 | ~0.1350 0.849 ~0.1825 0.861 -0.2325
8.8 0.888 | ~0.1220 0.903 ~0.1640 a5 =0.2135
1008 Oo 961]. “001175 Oo 980 "001595 0.99)4- -0021 80
1 209 1 '055 -0-1 200 1 c065 =01 600 1 1080 "0021 95
L_15.9 14085 | ~0.1445 14100 ~0,1860 1,110 -042305

Table &4/
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Tegts on a 1/12th scale model of the 4.S.50.

Iable 4. 'Effect of Varving Tail Angle on Complete Model without Nacelles,

[

¢}
Fuselage| ¢ Ch Co G, Cry G Cr
Datum
Np = =0,17° Tp = 143° Tp = 7+14°
"5-6 “00312 000386 00062? "0-296 000111 -0- 239 "001850
-3.5 “0.122 0.0316 0.0594 -0,106 0,0029 -0.049 | ~0.2010
~1.5 +0.076 0.0284 0.,0513 +0.092 -0, 0046 +0.152 | ~0.2125
+0.6 0.295 0.0291 0.0412 0.310 -0.(168 0.370 | ~0.2255
247 0.523 0.0343 0.0255 0.537 =04 0342 0.596 | -0,2370
ko7 0.738 0. 0426 0.C060 0.754 -0.0565 0.810 | -0.24,75
6.8 0.874 0.0552 | -0.0160 0.889 ~0.0801 0.936 | ~0.2510
8.8 0.912 0.0694 | =0.0429 0.92) =0.0956 0.967 | ~0.2440
10.8 0,98 0.0876 | ~0.0560 0.999 =044 004 1.035 | ~0.2430
12.9 1.075 0.4095 | =0.0734 1.090 -0.4240 1.425 | ~0.2620
13.9 14110 0.1375 | =0.C985 1.115 ~0.1452 1.150 | =0.2715




-

“13 =

Tests on a 1/12th scale model of the A4.S.60.

Table 5. Effect of Varying Elevator Angle on Complete Model with Tazl

at -0.17° to Fuselage Datum.

o’ C C c
Puselage CL Cm G D m CL m
[ Datum !

n = 20° n = 15° n = 10°
~5.6 3 =0.30 ~0.1830 ~0.316 § =0.1465 1-0.337 | =0.1700
-3.5 —-0.11L -0.1970 -0.132 ‘1 =0.1L60 [{~0.158 | ~-0.1545
-1.5 +0.085 ~0.2020 +0.067 ~0.1460 H#+0.069 | =0.1560
+0.6 {0,296 ~0.2060 0.279 -0.1545 0.276 [ -0.1430

2.7 0.521 ~0.2155 0.506 / ~041645 L 0.499 {=0.1340

L.8 0.738 -0.2540 0.724 ; -0.2030 0.712 {=0.1595

6.8 0.880 ~0.3010 0.872 / ~0.2700 0.857 {-0.2215

8.8 0.926 ~0.2635 049 / ~0.2350 0.892 | -0.2080

10.9 1,000 -0.2525 0.9% -0.2130 0.98, |-0.1820
12.9 1.092 -0.2605 1.083 -042155 1.070 | -0.1735
13.9 14130 -0.2995 1,118 |, =0, 2475 1,105 | =0.1990

n = 5° n = 0° n = =5°
~5 6 ~0.338 -0.0795 -0. 365 0. 0,67 0.0235 (|-0.392 0.1330
-3.5 ~0.147 -0.0860 ~0,178 0.0380 0.0227 {}-0.213 0.1475
-1.5 +0.052 ~0.0935 +0.U19 0.0328 0.0221 |=0.014 0.1485
+0.9 0.263 ~041020 0.231 0.0331 0.0157 {1+0.198 0.1385

2.7 0.490 -0.1120 057 0.0377 0. 0068 0.4.23 041305

4.8 0.70 -0.1355 0.670 0.0459 -0.0063 0.636 0.1200

6.8 0.836 ~0.10.25 0.805 0.0583 -0.0208 0.774 0.105

8.8 0.886 -0.1230 0.860 0.0728 -0.0146 0.832 0.0935

10.9 0.967 -0,1125 0.939 0.0921 -0.01M 0.912 0.0N0
1249 1.053 -0.1060 1,024 0.1 371 ~0.01 36 1.002 0.0740
1349 1.089 ~0.1350 1.063 0.1678 -0, Q01 1.0 0. 0445

N = -1 0° T = -'150 ] N = —250
5.6 okt 0.2035 ~Ga .28 0.2630 [§-0.465 0.4045
-3:5 ~0.236 0.2405 ~0.21,8 0.2830 [-0.282 0.4125
~1.5 ~0. 03 0.2550 -0,056 0.3045 }{~0.089 04310
+0.6 +0.173 0.2335 +0.157 0.2990 {|+0.117 0.4390

2.7 0.396 0.2270 0. 388 0.2685 0.345 0.2.225

1.8 0.6C% 0.2325 0.6 0.2560 0.562 0.3955

6.8 0.740 0,2280 C.730 0.2795 0.698 0.3925

8.8 0.800 0.2150 C.781 03015 0.751 0.4170

10,9 0.883 0.2035 0.862 0.2915 0.838 0.3970
12.9 0.974 0.1705 0,555 0.2575 0.935 0.3480
13.9 1,012 01355 G.997 / 0.2195 0.976 0.3015

Table 6./




Tests on a 1/12th scale model of the A.S.60.

-1 -

Table 6. Tests on liodel, with end withoul Tarl, and with Flaps at 60°,.
Gills olosed
= ~0.17° to fuselage Datum.
a® !
Fuselage CL CD Cn CL Cm o, Cnm
Datum
M 0° M ~10° Model without Tail
~5.3 0,509 0.1589 0.7185 0469 0.2720 0.587 -0.1611
~3.2 0.713 0.1576 01211 0.671 0.2815 0.782 -0.1198
1.2 0.927 0.161€ 041197 0.882 0.2870 0.980 -0.0896
+1.9 14131 0.1712 0.1238 14085 0. 3050 14176 ~0.0533
3.0 14350 0.1863 O 1144 1.275 0.3275 1.359 -0.022}
5.0 1.488 0.2058 0.10%3L 1,426 0.3365 1.520 +0.0046
7.0 1.53%8 0.2291 0.1023 1.478 0.3290 14543 0.0402
9.0 1.549 0.2778 0.0839 1.8, 0.3030 1.543 0.063L
11.0 1.465 0.4119 0.027L 1,041 0.2285 1.455 0.0630
13,0 1,340 0.48,8 0. 0058 14300 0.1605 1.312 0.0710
14,0 0.5191 | ~0.0087 1,282 0.1 330 1.284 0.0736

1.315 1

Table 7./



Tests on a 1/12th scale model of the A.S.60.

Table 7. Total Head Dastrabution in Rezion of Tailplane Position.

The following data applies to all cases.
Mouths of tubes 23" behind the position of the tailplane L.k. at side of body.
Combs set parallel to the fuselage datum line and normal to planc of symmetry of model.

Distance from centre line of sting to the 26th (1nmermost) tube = 2.15".
Distance fron centre line of sting to the 1st (outermost} tvbe = 20.9".
Distance between tubes = 0.75".

(a) Flzps set at 0°

Ratio of Total Head to Yotal Head of Free Stream = p/gq
Tubes 3.75"7 below Tubes 1.75" below Tubes level vath L.E. -T.E. Tubes 2.0" above Tubes 4. O™ zbore
L.E. of Tail. L.k. of Tail. chord of Tail. L.E. of Taal. L.E.of Taal
Tube | q=0° { a=4° | a=8° [ 0=12°) 0=0° | a=® {a=8° Ja=12°{a=0° | a=4° | a=8° 1a=10°] q=42° | a=0° a=4° | a=8% }a=12% c=8° [g=12°
No. | L
1 t1.00 | 4.01 | 0.89 | 1.00 | 0.99 | 0.98 | 0.58 |0.97 [1.00 | 0.99 | o0.98 0.98 | 0.82 |1.00 1,00 }0.96 | 1400 {1.00
2 1.01 | 1.01 | 0.90 ] 0.99 | 0.99 ] 0.97 | 0.98 |0.96 {1.00 | 0.98 | 0.98 !0.99 | 0.81 }|1.00 1.00 10.97 1.00
3 1.01 | 1.0 | 0.9 ] 0.99 | 0.99 ] 0.98 | 0.97 |0.97 {1.00 | 0.98 | 0.97 {0.98 | 0.82 {1.00 1.00 |0.97 1.00
L 1.00 | 1.01 | 0.83 ) 0.99 { 0.99 | 0.97 | 0.91 |0.97 {1.C0 | 0.98 ;0.9 10.95 | 0.82 [1.00 | © 0.99 | 0.9 0.99
5 1.00{ 0.97 { 0.86 | ¢.98 | 0.981 0.9 | 0.83 {0.96 10.99 { 0.98 10.82 [0.90 | 0.8 {0.98 | u 0.99 |0.83 0.94
6 1.01 | 0.91 § 0.96 1 0.99 } 0.99 | 0.93 | 0.8t ]0.98 |1.C0 | 0.98 | 0.79 [0.83 | 0.87 [1.00{| © 0.96 |0.82{ | 0.92
7 1.00 | 0.85 | 0.96 | 0.97 ] 0.98| 0.91 1 0.81 0,97 [1.00 | 0.98 | 0.83 [0.82 | .90 |0.99 | & 0.95 | 0.81 0.89
8 0.96 ! C.8¢ | 0.98 ] €.96 | 0.951 0C.91 { 0.8 |¢C.89 |0.99 | 0.98 | 0.88 {0.8, { 0.90 |1.00 | & 0.97 [0.82 0.88
2 0.80t 0.80 | 0.991{ C.89 | 0.99 ]| 0.89 | 0.87 10.82 {1.00 4% 0.98 | 0.9 [0.87 | 0.86 [ 1.001 n 0.99 | 0.83 0.89
10 {0.72 | 0.97 { 0.96! C.86 | 0.99 | 0.86 | 0.86 | 0.81 }0.99 | 0.98 | 0.97 |0.88 | 0.81 | 0.99 2 0.99 | 0.84 0.9
11 0.731 0.91 | 0.85] C.90 | 0.98 | 0.82 1 0.83 | 0.8, [1.00 | 0.98 |0.97 0.9 | 0.81 [0.99 | E 0.99 | 0.88 0.94
12 0.77 ; 0.82 i 0.81{ C.96 [ 0.99 | 0.79 | 0.82 [0.87 10.97 | 0.98 [0.97 10.93 | 0.8 [0.99 | @ | i 0.9, 0.97
15 10.89} 0.87 | 0.83 | G.98 | 0.99| 0.81 { 0.8, [0,90 {1.00 | 0.99 |0.97 |0.96 | 0.89 [ 0.99| g | @% 0.99 0.99
14 11.02] 0.90 | 0.921 C.99 [ 0.99 | 0-86 [ 0.87 }0.92 {1.00 | 0.99 |0.97 }0.97.f 0.92 [0.99 | ¥ IO 11.01 0.99
15 |1.03 1 0.85 1 0.59) 0.99 | 0.991 0.91 | 0.88 {0,953 {1.00 | 0.9 [ 0.95 [0.9% | 0.9 [0.99 | @ o " [1.00 . 10.99
16 11.03| 0.92 | 0.98 | 1.00 | 4,00{ 0.97 | 0.85 { 0.9 |1.00 | 0.99 [0.92 [0.92 { 0.88 | 0.99| 5 | £ (0.9 0.99
17 - - I 1.00| 0.98 | 0.83 |0.93 11,00 : 0.99 | 0.92 {0.88 | 0.8, | 0.99 3 n S 109 0.98
18 {1.03} 0.83 ] 0.91 4 0.99 11,00 0.99 | 0.81 ] 0.93 {1.00 | 0.99 10.9 !0.87 | 0.81 {1.00 g 0.90 0.99
19 1.031 0.83 | 0.88! 0.99 | 1,00 0.99 | 0.86 10,89 {1.00 1 0.99 { 0.97 {0.90 | 0.79 | 1.00 dm 0490 C.99
20 1.05 | 0.83 | 0.86 0.97 { 1.00} 0.99 1 0.91 | 0.83 11.00 1 0.99 {0.98 ‘0.91 | 0.76 }1.02 § = 0.90 0.99
; 1 . - d i f i ! X

Table 7. (Continued)/
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Table 7. {(Continued).

(a) TFlaps set at O°

Ratio of Total Head to Total Head of Free Stream = p/q
Tubes 3.75" below Tubes 1.75" below Tubes level with L.E. -T.E. Tubes 2.0" above Tubes L.O" shoe
L..XE. of Tazxl. L.E. of Tail. chora of Tail. L.E. of Tail. L.E.of Tail.
T;z‘? a=0° a=l° a=8° a=12% a=0° a=1°% a=8° a=12%}f a=0° } a=L.° a=8° @=10° | a=12° |a=0° a=4"° a=8° a=12° (1.:801 a=12°
21 11.02 ] 0.82 | 0.85 | 0.95 | 0.99 | 0,99 |0.95 | 0.77 | 0,99 | 0.98 | 0.98| 0.91 jo0.72 [1.00 | @ S | 0.9 0.98
22 {41.02] 0.82 )1 0835 ] 0,93 0.99 | 0.99 { 0.9 | 0.72 | .99 | 0.98 | 0.98] 0.92 | G.71 {1.00 gé 9 3 | 0.92 0.98
235 |1.02] 0.80 | 0.80 | 0.90 | 0.97 | 0.98 10.93 { 0.70 | 0.¢8 : 0.98 | 0.98] 0.92 | 0.73 [0.99 |+ By 0% C.98
2 {1.021 0.88 ) 0.79 | 0.8 | - - 4 - - 0.91 | 0.981 0.971 0.93 | 0,78 J0.99 | a% @ { 0,98 0.99
25 (1.0t 0,71 | 0.75 | 0.75) 0.97 | 0.99 | 0.72 | 0.67 } 0.99 | 0.99 | 0.98| 0.89 @ 0.83 |0.99 : 3= 5@ 1.c0 0.99
26 0.64} 048 | 0.65 | 0.6k | 0.65 | 0.72 ' 0.61 | 0.61 | 0.96 | 0.98| 0.98] 0.87 | 0.85 ;0.99 | 3, | 8, |1.01 | 1.00{ 0.99
‘ ‘ ; i 8 18 ; |
' I : | 43] 3 i
Arrange ' ,
Values;0.95; 0.87 ¢ 0.88 0.9 | 0.98 | 0.93 | 0.86 | 0.87 | 0.991 0.98 | 0.9 ] 0.9% {0.83 11.00 | 1.00 {0.99 | 0.92{ 1.00] 0.97
of /q ' ' ‘ : ' '
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Tests on a 1/12th scale model of the A,S.60.

Table 8. Total Head Distribution in Region of Tailplane Position (contd.).

(b) Flaps set at 60°

pa

oy

Tlt’xbgs 3-73"_138101'# TubG:s 1.75" below Tubes level with L.E.-T.E. Tubes 2.0" above | Tubes 4.0" above
olbe Of ail. L.L. of Tall. Chord of Tail. L-Eo of T&ill L-Ec Of Tail-
Tube ! i 7
No. | a=0 | a=h® 0;8.0 e=12° | a=4° | a=8° | a=12° | ¢=l® | a=8° | a=10°| a=12° 0=L° | a=8° | a=12% a=8° | a=12°
"1 0.95 | 0.95 | 0.73 { 0.39 1.00 | 0.83 | 0.40 1.00 | 0.9H 0.g1 0.36 1.00 1 1.00 | 0.42 1.00 | Q.
2 0.95 | 0.95 { 0.70 | 0.39 A | 0.82 | 0.38 A 0.90 | 0.66 0.%12 1.00 ! 0.99 o.%8 ~ %zé
3 0.96 | 0.95 | 0.71 } 0.38 0.82 } 0.37 0.89 1. 0.63 0. 1.00} 0.59 ] 0.59 .
L 0.96 | 0.95 | 0.72 | 0.37 0.85 | 0.36 0.90 | 0.61 0.33 1.00{ 1.00 { 0.37 046
5 0.94% | 0.93 ] 0.72 | 0.35 0.85 | 0.34 0.H | 0.59 0.32 0.99{ 0.98 | 0.37 0.47
6 0.96 | 0.95 | 0.75 | 0.35 0.88 { 0.35 0.93 { 0.58 0.33 1.00] 1.00 | 0.38 0.50
7 0.95 | 0.95 | 0.76 | 0.33 0.89 | 0.35 0.9 | 0.59 0433 a 0.99 | 0.39 0.51
8 0.96 | 0.95 | 0.80 | 0.33 0.92 | 0.36 0,96 | 0.61 0.35 1.00 | C.42 0453
9 0.96 | 0.96 | 0.8, | 0.32 0.9 | 0.37 0.98 | 0.62 0.37 1,00 | C.45 0.57
10 0.96 | 0.96 | 0.87 | 0.3t 0.97 | 0.38 0.99 | 0.66 0.38 A 0.49 0.59
11 0.96 | 0.97 | 0,90 | 0.30 099 | 0.40 0,99 | 0.69 0.4 0.53 0.62
12 0.97 | 0.97 | C.93 | 0.30 0.99 | 0.42 0.98 | 0.73 Q.3 0.57 0.66
13 0.97 1 0.97 | 0.96 [ 0.30 - 1.0 | Culib 0.99 1 0.79 C.L7 0.62 0.70
14 0.97 1 0.97 | 0.98 | 0.31 1.01 | 0.6 1,00 0.84 0.51 0.67 0.74
15 0.97 | 0.97 | 1.00 | 0.31 1.01 | 0.5C 1.00] 0.89 0.55 0.71 0.79
16 0.97! 0.97 } 1.00 | Q.33 1.02 | 0.5L 1.00| 0.95 0.60 0.75 O.81
17 0.97} 0.97 ] 4.00 | 0.3 1.02 | 0.58 1,00] 0.96 0.63 0.80 0.85
18 0.571 0.98 | 1.00 | 0.38 1.02 | 0.61 1.00] 0.98 0.67 0.83 C.88
19 0.97] 0.98 | 1.00 | 0.1 1.02 ] 0.65 1.007 1.00 0.72 0.86 0.90
20 0.97 1 0.98 | 0.96 | 0.4l 1.02 [ 0.69 1.00{ 1.00 0.75 0.88 092
21 O- 97 Oo 96 0098 0.’-{-5 1 -01 0.‘72}- 1 .OO 1 -OO 0.78 0089 0095
22 0.96| 0.95| 0.9% | 0.48 101 | 0.76 1.00} 0.99 0.81 0.91 0.95
23 0.93! 0.89}| 0.87 | 0.L5 1.01 ] 0D.78 0.99] 0.99 0.83 0. 9% 0.96
2, 0911 0.81 ] 0.78 | 044 1.1 ] 0.79 1.00] 1.00 0.86 L 0.95 , 0.97
25 0.85| 0.68] 0.63 | 0.37 V| 1.00] 0.76 v | 1.00! o.991 o0.88 v v 0.97 Vi o0.98
26 045t 0.361 0.37 | 0.25 1.00! 0.98 0.70 1,00 ©0.99} 0.99 0.89 1.00] 1.00; 0.97 1.00] 0.98
Averages 0.94} 0.92 | 0.8 | 0.36 [ 4 -00| 0.96 | 0.52 0.65! 1.00! 0.72

;1.ool 0.971 0.8 5 0.55 j 1.00;- 1.oo|f
i

I

Table 9./
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Tests on a 1/12th scale model of the A.5.60.
with airscrews.

Table 9. Complete Model with Various Tail Settings. Gills Open.
Elevators O, Blade Angle 257,
Wind Speed = 60 f%./sec.

a'O

J To Puselapge ay, Cp Cm
Datum '
Yithout Tail

Without Airscrews 3,7 0.533 0.0384 0.0516

6.8 0.758 0.054.0 0.1095

9,8 0.8,7 0.0759 0.1545

12.8 0.983 0.1187 - 0.1658

0.665 0.29 3.7 0.587 ~0. 2054 0.0533

6.8 00868 "‘001836 0-1 251

908 10050 "'001508 O!1715

12-8 1-266 "001026 00223’4-

0.705 0«24 3.7 0.58L -01641 0.0550

6.8 0.858 =~04124.38 01211

9.8 1..026 -0.1129 0.173

12.8 1 -230 -0-0659 0-21 90

608 0!81!-3 "'001 03? 001 257

9.8 Oo999 “0-0735 0017?2

1248 14187 -0.0278 0.2282

0.825 013 3.7 0,559 ~0.0748 0.0619

608 00822 -0-05&.0 001286

908 Ol963 "‘0-0275 0-1822

12.8 1 01}-}-21- +O-O1-’+5 0-2226

7}1_! = """] 0800

Without Airacrews 3a7 0s525 0.0430 0.0833

6.8 0.768 0.0597 0.0585

9.8 0,874 0.0822 0.0599

1249 1.018 01266 0.Q429

0.665 0.29 347 0.558 ~C+1999 0.1535

648 0.82 ~0.1779 0.1603

9-8 1.053 ""0011[-51;- Oo16h-6

1249 1,226 -0.0938 0.1551

0.705 0.24 a7 04555 -0.1584 O.1444

6.8 0.850 -0.1383 0.1516

9.8 4.0% -0.1066 041657

12.9 1.254 ~0.0562 Ce1ll2

0'755 0'19 3-? 0-5:4-9 "'001169 001 332

6.8 0.626 -0.097L 0.1398

9.0 0,984 ~0.0669 0.1533

12'9 1-2’!7 ' -O|0187 001 335

0.825 0.13 3.7 0.545 -0.0664 O.1222

6-8 0.82}-‘- -0.0&.80 0-1 21]-9

9.8 0.973 -0.199 01300

12,9 1.169 +0. 0244 0.122)

Table 9. (Gontinued)/
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Tests on a 1/12th socele model of the A.3.60.
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Table 9. {Continued.) ;
a‘O
J i Puselags | Cp C,
Datum
T\ll = =041 70
Without Airscrews 3.7 ' 0554 0.04.36 0.n27
6.8 0.792 0.0615 ~0.0097
9.8 0.887 0.0846 0.002L
1249 1.030 0.1283 =0+ 0199
0.665 0.29 3.7 0,592 ~0.2005 0.0666
608 00892 —.Ol1781 OI 0756
9.8 J‘ 008Lj- "001455 0-0812
1249 1.316 ~0.0911 0.0699
OU?OB OI214~ 3-7 Ons&{. ~Ce1 602 0.%08 .
6.8 0.878 ~0.1 381 0. 0700
9-8 1 v056 =041 072 Oc 0795
1209 4 0280 "'0005&5 0.%31
00?55 0!1 9 3:7 O|5?8 "'001 1 95 Oo 0556
6.8 O|863 "‘Oo0968 Ov 0602
9.8 14039 -0, 0650 0.0739
1249 1.25,0 ~0.015 0.0553
0.825 0413 3.7 0.570 -0.0688 0.04.73
6.8 0.849 ~0, 0482 0.0516
9.8 0.998 -0.0199 0. 0640
12.9 14193 +0.0265 0.0603
T‘l‘ = +1 -’.}-30
Without Airscrews 37 0.559 Q. Qb4 -0, 0456
648 0.806 " 0.0607 ~0,0553
908 C. 905 0!0853 "'OvOZFZB
12.9 1.Q40 0.1326 ~0.0507
00665 0029 3.7 00601 "Ol‘i 99’4‘ "0'%’-‘-3
6!8 01906 ""001 71!-3 "'O- 0028
12.9 1 u323 "0008714- —000025
0.705 0.2 3.7 0.597 041577 -0, 01 Q.
6-8 0.897 “031355 -0.0013
908 '1 .O?l‘- "001 0214- -000024
129 14292 ~0.04.96 ~0. 0091
0.755 .19 3¢7 059 ~0,1169 -0,0166
6.8 0,877 -0.0935 ~0.0129
9-8 1 ;051 "00060? +0. 0037
12.9 1.247 -0.0116 ~0.0124
0.825 0.13 3.7 . 0.582 ~0. 0665 -0.0199
6.8 0-860 "ODO!-}-SO "'Oo O2OZ|.
9-8 4 0012 -0-0162 -0.0095
1249 1.209 +0.0313 -0, 0085

Table 10,/
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Tests on a 1/12th scale model of the A.5.60.
Table 10. Complete Model with Various Elevator Settings. Gills Open.

Blade Angle 25° o= VAR
Wind Speed = 60 ft./sec.

ao
J T, Fuselage ¢, Cp Ch
Datum

Elevator Setting ~5°
Without Airscrews 2.7 C.520 0,032 0.1362
6.8 0.763 0.0587 0.1067
9.8 0.860 0.0815 Q.1M2
12.9 1,006 0.1300 0.0904L
0.665 0.29 3.7 0.535 «~(.2003 0.2203
6-8 0.8&-2 “‘001789 002203
9-8 1.(1’_‘1 "'00114-81]. 002381
0.705 Os2h 3.7 0.535 ~0,1598 0.2122
6.8 0.835 =0.1400 0.21514
908 1.022 "“0-1 083 0- 2276
12.9 '1 0237 "'000594 0'21 56
0+755 0.19 3.7 0.529 ~0,1185 0.2010
6.8 0.823 -0, 0984 0.2086
9.8 0.99L | =0.0667 0.2154.
. 12.9 1.200 -0.0203 0.1988
0.825 0.13 3¢7 06519 ~0.,0682 0.1880
6.8 Oa806 =0, 0494 O|18Z)0
9.8 0.962 "'000221 031985
12.9 ! 1.15% «0,0220 0.1858

: Elevator Setting +5°
Without Airrscrews

347 0.581 0.0L53 -0.1026

6-8 008211. 000658 "'0-1 223

9.8 CoH6 0.0877 ~0.0963

12.9 1,057 0.1 381 -0, 099

0.665 0.29 37 0.627 ~0.1971 -0.0755
6.8 N.923 -0.1737 -0.0678

9-8 1.1 25 "001367 "'0. 0711-2

1209 1 131-1-8 "'Gu0818 "000921

0.705 0. 24 347 0.636 =041576 ~0.08/1
6.8 0.932 ~0.1338 ~0.073L

908 1 0116 "000998 -000759

12.9 1,322 ~0.0449 -0.093

01755 Ol1 9 3.7 0-63? "0-1155 "'000880
6.8 0091 0 "‘0. 0936 -000737

9.8 1,086 -0.0586 ~-0.0709

12.9 1.289 ~0,0063 -0.0912

0.825 0.13 3.7 0.618 -0.0669 -0.0867
6.8 0.89% -0.0449 =0, 0803

9.8 ‘i -Ol;.? "‘0001&-2 "'000713

12.9 1.214 +0.0328 ~0, 0854

Table 1./
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Tests on a 1/12th scale model of the A.S.60,
Table 11. Complote Model with Varicua Ilevator Settings. Gills Shut.

Blade Angle 25° mp = =0.17°,
Wind Speed = 60 ft./sec.

Cbo
J T, Fuselage G, Cp C,
Datum | .
Klevator Setting -5H°
Without Airscrews 3.7 0.521 0.0429 0.1335
' 6.8 0.759 0.0581 0.1122
9.8 0.864 0.0814 0.1064
12,9 1.003 0.1276 0.0797
0.665 0,29 3.7 0.555 ~0.198) 042125
6.8 0.850 -0.1765 0.2203
9.8 1.040 ~0,1465 0.2359
12,9 1.267 -0.,0951 0.2288
0.705 0. 21 3.7 0,550 ~0.1582 0.203.
6.8 0.837 ~0.1381 0.2099
9.8 1.019 -0.1001 0. 2251
12.9 14237 ~0.06M 0.2167
0.755 0.19 3.7 0.54.3 -0.1186 0.1927
6.8 0.822 ~0.0985 0.1970
9.8 0.993 -0.0697 0.2128
12.9 1.205 ~0.0208 0.2069
0.825 0.13 3.7 0.535 ~0.0695 ~ 0,1802
6.8 0.810 ~0. Q49 0.1807
9.8 0.962 -0,0234. 0.199
P 12.9 1.157 +0.0205 0.1966
Elevator Setting ©°
Without Airscrews 3.7 0.5L5 0.04 28 0.0185
608 0'794 000595 "'0. 0068
9.8 0,887 0.0837 +0,00L5
12.9 +1.0% 0.1306 -0,0038
0.665 0.29 347 0.592 -0.,2015 0.0724
6.8 0.891 -~0.1776 0.0655
9.8 1.083 ~0.1439 0.0716
12.9 1.308 -0.091 2 0.0726
0.705 0.2 3.7 0.590 ~0.1598 0.0665
608 00878 =041 591 Q. 0620
9.8 1.052 ~0.1069 0.0683
12.9 14278 ~0.0476 0.0572
00755 0!1 9 3.7 00579 -011160 006564
6.8 0,860 «0,0976 0.0523
9.8 1.029 ~0.,0663 0.0656
12.9 1241 -0.01 71 0.0567
0.825 0.13 307 0,569 ~0.0697 0.0520
6.8 0.845 ~0. 0486 0.Q,00
9.8 0.997 -0.0208 0.0569

Table 11. (Continued)/
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Tests on a 1/17th scale model of the A.S5.60.

Table 41. (Continued).

c‘O
J Ty Fuselage G, Cp C.
Datum
Blevator Setting +5°
Without Airscrews 37 0,587 0.0uL7 ~0.1067
608 03823 OI %25 "'0'1 220
908 0.918 0-0872 "0-0968
0,665 0.29 3.7 0,637 ~0,.199%, ~0,0790
6.8 0.929 ~0.1742 -0.0766
908 1 »1 29 -001 391 ""000801
129 1.358 ~0.0829 ~0,0885
00705 Ol2}+ 3.7 00631 "001579 ~0. 0856
6.8 0Nk =01 347 ~0.0776
9.8 14102 =0,1007 ~0.0775
12.9 14324 ~0. 0462 ~0,0912
0.755 .19 2.7 0,620 -0.1175 ~0.0895
6.8 C.900 -0, 0944 ~0,0792
9,8 1,068 ~0, 0602 ~0.074L0
12.9 1.277 -0.0092 -(.0885
00825 091 5 3'7 0-610 "0.%58 "'000885
68 0.881 =0, 0442 ~0.0837
9.8 1.033 ~0.059 -0.070,
1249 1.230 +0,0322 -0.0809

Table 12.
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Tests on a 1/12th scale model of the A.3.60.

Table 12. Complete llodel with Various Ilevator Settings.
Blade Angle 25° my = ~0.17°. Gills Open. Flaps 30°.
Wind Speed 60 ft./sec.
ao
J Tq Fuselage | O, Cp Cp
Datum
Tlevator Setting 0°
Without Airsorews 309 14100 0011[4-5 0.0560
7.0 1.347 0.1438 0.0228.
10,0 1 400 0.1871 0.0263
1340 1.320 0.3332 =0.0172
0.665 0.29 3.9 14241 -0.1029 0.1429
7.0 1541 ~0.060 0.1558
10,0 14730 ~0.0061_ 0.1467
'13.0 1 1670 +Oo1573 001308
0.705 0.2 3.9 1.222 -0.,0663 0.1 361
7-0 1!517 -0.0266 0.11}-28
10.0 1.692 +0.0268 0.1379
. 13,0 1.637 0.18L.3 0.1145
0.755 019 3¢9 1,193 ~0.0289 01276
7.0 10437 +0.0148 0.1273
10,0 1.653 0.0632 01243
13.0 1.577 0.2146 0.0989
0.825 0.13 3.9 1175 0.M68 0,1128
7.0 1.459 0.05441 0.1118
10,0 1.592 0.0997 0.1077
1340 1.509 02447 0.0874
Elevator Sctting +5°
Without Airscrews 3.9 14133 0.,1176 =0,0610 -
' 7.0 14378 0.1478 =-0,0992
10,0 1430 0.1921 =-0.,0902
13.0 1 0357 003336 “"000820
0.665 0.29 3.9 1.278 ~0,0981 +0.01 05
7.0 1.583 -0.0523 0.0129
40.0 1.769 =0.0167 C.0133
1340 1.682 +0.1630 0.003,
0.705 0.24 3.9 1.261 ~0.0622 0.0058
70 14555 =0.0207 00020
10,0 1,733 +0.0128 0,1
1300 1 -671 001922 "'000%1
0,755 0.19 349 14236 ~0.0242 ~0.0035
70 7 «H29 +0.0178 ~0,0082
10.0 1.683 0.0477 +0.0025
13.0 1.618 0,224 -0.0190
00825 0013 3.9 1,210 . 0.02‘“4- ~0.0 2}
7.0 '1 al}.91 000600 "000218
10.0 '1 o62!.|. Ov0852 "’0-0026
1300 1 051|-8 002564 "'000170
!
Table 12. (Comtinued)./




Tests on a 1/12th scale model of the A.S.60.

L

Tabhle 12. (Continued).
{ a®
I I Fuselage| O Cy c,
Datum

Blevator Setting +10°
Without Airscrews 39 |1 ALS 01212 ~0,1167
700 1 .388 0.1 517 _0.1237
1 0.0 4 .lal;.Z 0-1 970 -Ol1529
1340 14328 03390 ~0.14.96
0.665 0.29 349 1,301 -0.0966 -0.0920
7.0 1.614 ~0.04.99 -0,1086
1000 1.808 -0'0127 "0.12}2
13.0 .1.736 +0.4705 -0.1190
Ot705 00214- 3.9 . 1 028«!{- "'Oo 0601 "001 036
- 700 4 0582 "000156 "“011 075
10.0 14756 +0.0175 ~0.1067
13,0 1.651 0.1983 ~0.120k
0.755 0.19 « 2.9 1.267 -0.0246 =0,1022
700 1 35511- +0-0216 -0-1163
10.0 170D 0.,0516 =0.0N 3
13,0 1.624 0.2220 ~0.1187
0.825 0.13 349 1.235 0.0238 -0.1261
7.0 1,517 0. 0641 ~0.1231
10,0 1.657 0.0895 -0.0888
13.0 1.561 0.2595 ~0.1193

Table 13./
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Tests on a 1/12th scale model of the A.8.60.

Table 13. Complete Model wath Various Tail Settings.
Blade Angle 25°. Blevators 0° Galls Onen. Flaps 30°.
Wind Speed 60 ft./sec.
| o B
J PTy Fuselage | G, ' Cp Cp
Datum ! 1
i Tail Setting +1.43° to Fuselage Datum
Without Airscrews %.9 1411 0.1146 -0.01 37
' 7.0 14359 0.1456 -0.0300
10.0 1 121 0.1888 -0.0400
’ 13,0 1.322 043354 -0.0715
0.665 0.29 3.9 1259 ~0.1010 0.0785
7.0 1.566 -0,0565 0.0812
10.0 14764 -0. 0006 0.0835
13,0 1,680 +0.1622 0.0605
0.705 0,24 349 1,240 ~0,066L 0.0748
7.0 1 0556 "'000255 00%85
10.0 1.713 +0.0300 0.0686
13.0 14642 0.1885 0.0542
0.755 0.19 3,9 1.225 ~0,0270 0.0617
7.0 1509 +0.0140 0. 0551
10.0 1,681 0.0678 0.0574
13,0 1.588 0.2168 0.0489
0.825 0.13 3.9 1.1 9L 0.0178 0. 0,87
7.0 4,089 0,055 0.0377
10.0 1.644 0.1029 0. 0455
! 13,0 1.500 0.2522 0.04.27
L Tail setting +3.25° to DTuselage Datum
Without Airscrews %9 1.14.8 0.1170 -0.0849l.
700 1 0379 0-110-80 -001079
10,0 1.4.28 0.1923 ~0.11T01
15.0 1347 0.3353 ~0.0959
0.665 0.29 3.9 1,292 -0.0985 ~0, 00N
7«() 1 ¢589 ""000558 "000082
10.0 1.780 +0.0030 ~0.01 36
1300 10679 00'1 629 "000178
0.705 0.24 3.9 1..27h -0.0626 -0.,0090
7.0 14662 -0.0206 -0.0M 65
10,0 1.770 +0.0%63 -0.023%0
13.0 1.6LE 0.4NM7 -0.M152
0.755 0.19 1 3.9 1.253 -0.0265 ~0.0250
| 7.0 1.53%6 +0.0176 ~0.030
! 10.0 1,687 0.0708 ~0.024.3
E 13.0 1.590 0.2,89 -0.0258
0.825 0u13 1 39 1.201 0.0199 ~-0.0334
i 7.0 {1,500 0. 059 ~0.0376
1 1040 163k 0.1 074 ~0.0277
3 13.0 1,561 0.2455 -0.0299 {
Table 13, (Continued)./




Tests on a 1/12%h scale model of the A.S.60,

- 06 -

Table 13, {Continued).

+

t o0

J T Fuselage C C
¢ Datum CL D m
Wrthout Tail
Without Airscrews 3.9 | 14115 0.1119 ~0.0197
7.C 1.3.8 0.1 389 +0.0127
10.0 1,392 0.1822 0.0631
13.0 1.322 0.3815 ~0.0034
0.665 0.29 3,9 14 29 ~0.1038 ° -0.04.35
7!0 ’-5?3 -0-0611 +Ov0106
1040 14743 ~0.0066 0.0654
1540 1.671 0.1580 0.0775
0.705 0.24 3.9 1.269 ~0.0685 -0.036)
7.0 1.547 -0.0280 +0.0146
10.0 10744 +0.0252 0.0672
13.0 1.621 0.1792 0.0885
0.755 0.19 349 1.2 -0.0297 ~0.0303
7.0 1 0510 +O-OO96 +O-021-I-6
) 10.0 1.658 0.0592 0.072%4
1%,0 4574 0.2102 0.079%
0.825 0.13 3.9 1.205 0.0155 ~0.M 81
7.0 14479 0.0511 +0.0293
1040 1,599 0.0972 0.0822
13%.0 1.526 O.2410 0.084%4
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