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Wind Tunnel Tests on a One-twelfth Scale 
Model of a Twin-engined Military Transport. 

(Airspeed 0 I 3/45 Ayrshire). 
-B - 

z R. Warden, I ,D., V.&g., 
o$ the Aer+amios Division, N9.L. 

ntroduotioh and Sunuaarv. J3tn Januarv, 1912 

This report gives the results of wind tunnel tests on a 
one-twelfth scale model of the A.S.60 - a hi&-~ wing transport maohine 
having twin engines located in large underslung nacelles. The wing 
bo 

T 
interference and longitudinal stabality were measured. The 

8ta llity tests included measurements with propellers running.~ 

The results indicate a noticeable fkselage interference effect 
on the tail and that slipstream has an r.lpreoiable destabilising effect 
*ylder olimb conditions. 

A comparison of tests made on pit&kg moment at the R.A.E., 
and N.P.L., is fnoluded. Y 

Details of Tests. 

The tests were made in the Duplex wind tunnel at a wind s eed 
of 60 ftr per SCCO, the equivalent Reynolds number being 0.334 x 1 $9. 
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 teats comprised those without propellers 
and included teats on Iring and fuselage eenarately, and on various 
oombinakons of wing, fuselnge, nacelles and crqpormage. For the tests 
with propellers running a nen wing with, the nzoelles and part of the 
fuselage integrai with it had to be built to allow the installation of 
the model propeller drive. This oonsisted of a single motor, fitted in 
the fuselage, ,drawi.ng the propellers t&rough shafts and bevel gears buried 
in the wing and nacelles. 

gests on Wing Alone. 

As this was the first lovi drag wing to be tested in the Duplex 
wind tunnel, it was decided to explore the boundary-layer flow by means of 
the VJhina clay" and "lead aoetate - H$S" techniques. 

The/ 
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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 
mdicated by the "ohma clay" technique. The boundary line thus 
determined was so far back from the leading edge that laminar 
separation was suspected, ~?artlcul;riy at low lifts. An exploration 
using the "lead acetate - H2S" technique showed that at a Cl, of 0.19 
laminar separation occurred on the upper surface of the wing at about 
0.6 of the local chord from the leading edge. At a 9, of 0.59 the ' 
lanunar separation oould be detected only near the nuddle of the wing. 
Careful exploration of the lower surface failed to reveal any signs of 
lanrnsr separation over the range of incidence tested. It will be 
observed that at a Ch of 0.92 (a = lOf2) the lower surface is clear 
of any rear high friction region. At this C$, the outer parts of the 
upper surface of the wing are completely turbulent, but there is a low 
friction region at the trailing edge, between 0.25 and 0.5 of the 
semi-span from the centre line. This is due probably to a turbulent 
breakaway of the flow. 

In all oases there was a tendency for inward flow on the upper 
surface which became more pronounced as the lift was increased. After 
oonsideration of the above results it was decided to fit a 0:' 020 
diameter wire, at 5% of the local chord, on the upper surface only of 
the wing. All subsequent ohemical explorations indicated that transition 
occurred at the wire. At 12' incidence (Q approximately 1.0) the flow 
behind the wire was very disturbed and definite indications of reversed 
surface flow were obtained over the outer 25;s of the span. The approach 
to this reversed flow had been noted at IO' incidenoe ($, ;: 0.9) in the 
form of a very strong inward flow, almost parallel to the trailing edge, 
over the outer 20% of the span. 

The effect of the wire on the foroes measured on the wing alone 
is very small. On the straight part of the lift ourve its effect is 
equivalent to a change of about Ot2 in incidence and it has no effeut on 
the value of dQ/da . Stalling is sharper with the wire than without 
but occurs at about the same angle. The effect on drag 1.5 negligible. 
The pitching moment is increased by Pitting the wire, the increase being 
roughly equivalent to a forward shi?t of 0.055 In the centre of pressure 
between no lift and the initial stall. These results are shown plotted 
in E'igure 3, which also includes the full scale lift against incidence 
curve as estimated by the firm. The slopes of the model and full scale 
lift curves are in close agreement, being O.CY25 OI,/degree model scale 
against an estimated value of 0.0955 OJuegree full scale. There is a 
difference of about 005 between the model and estimated full scale 
"no lift" angles of incidence. 

plorr over Nacelles. 

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

With the original design a breakaway began at the nacelle-wing 
lower surface junction some eight inches ahead of the wing trailing edge 
on the inboard side of the nacelle. A sunilnr but 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 ksturbed area covered 
the nacelle and extended some three or four inches along the wing. 



-3- 

To improve this, fillets were fitted and the tail of the 
nacelle modified as shown in Figure 4, 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 testsit 
appeared to be advantageous to build up the nacelles somewhat more on 
the inboard side than the outboard. The foroe measurements showed a 
very slight increase in the lift sloL>e with the modified nacelles, 
compared with that for the original nacelles, but there were no measurable 
differences in drag. All the oomplete model tests were made with the 
modified nacelle shape shown in Fig&e 4. 

Interference Effect& 

The wing and fuselage were tested separately and the wing'was 
tested withLlndwithout nacelles. Finally the wing and fuselage 
combination was tested with and. \,ithout nacelles. From these tests the 
mutual interference of the various parts could be deduced. A oorreotion 
was applied to the sums of the separate drags to compensate for the loss 
of profile drag of that part of the wing covered by the body. 

The interferepoe 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 qver the range 
0 ( s ( 0.6. Above a ,?3 of 0.6 the interference drag increases 
steadily with %. When naoelles are fitted to the wing there is an 
appreciable interference drag at all positive Lifts. -At a OL 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 lift" angle changes from -3?4 for the wing alone to -I?7 for the 
complete model the slope of lift curves remains practically the same. 

The curves of pitching moment against lift reveal the 
destabilising effcots of both fuselage and nacelles and show that the 
negative value of Cm0 for the wing-fuselage combination is more than 
twice that of the wing alone. 

The values of Cm0 for several conditions of the model tested 
arc given below:- 

idodel Condition 

Wing alone (Transition not fixed) 

Wing alone Transition fixed at 
c 0.5 looal chord > 

Wing with two nacelles 

Wing with fuselage 

Wing with fuselage at~d nacelles 

Go 

-0.036 

-0.031 . , 

-0.035 a 

-0.075 

-0.069 

Teats/ 
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Tests withVarious Angles of Tail Setting& 

The changes in pitching moment due to changes in the 
tail-setting angle are given in Table 3, for the complete model, snd 
Table 4 for model without nacelles and shown in Figure 7. The most 
noticeable features due to fitting the nacelles are the loss of 
stability and the msrked deoreave ~.n pitdUng moments, equal to s 

decrease m Go of O.CL+. The value of ;t? (0, oonst.) for values 

Of "if; 
between o and 0.5 is not affected appreciably by the Presence 

or ot erwise of the nacelles and is approximately 0.035 Per degree 
change in ??T . 

Effect of Nacelles on Doulnwash at Tail. 

The presence of the nacelles changes the angle of dovmwssh 
at the tail by -00.7 over the range of Q, from 0 to 0.7. As sham 
in Figure 8 tkLls change in dovmwash angle agrees with the variation in 
lift angle produced by fitting the nacelles to the wing-fuselage 
combination. 

Tests with Various Elevator Angles. 

The range of elevator angles covered by these tests was from 
-25' to t20° and the results are given in Table 5, for flaps set at Co, 
and Table 6, for flaps set at 60~. The results are shown plotted in 
Figure 9. The striking feature of these ourves is theu‘ 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 pitching moments be plotted ngainst elevator angle at 
constant lift for values of 9, between 0 and 0.5 straight line curves 

* can be drawn over the range of eQvator angles from -10' to +5' but 
outside this range the curves are much kinked. For the above range of 
9, the value of dC,,,/d~) (& const.)'is 0.024 per degree elevator movement. 

Setting the flers to 60~ increases the pitohlng moment appreciably 
over that without flaps ot the same lifts. At a ldt ooefficient of 0.5 
and with the elevators set at Co tnis increase in pitching moment 1s equal 
to a C, change of 0.115. This change is roughly double that which 
ocours under similar conditions with the elevators set at -10'. 

These curves suggested that the flow in the region of the tail 
might be Poor and sn exsminntion by means of streamers was made. 
This exploration revealed a region of dead air w&oh began some, six or 
eight inohes in front of the tailplane leading edge and extended rearwards 
over the fuselage. It is over this region that the sides of the fiselage 
Converge rapidly, possibly too rapidly, townrds the sternpost. 

Streamers placed in the position normally occupied by the 
tailPlane leading edge showed that the nacelles had a marked effeot on 
the flow in that region, At low lifts there was less downwash bebind 
the nacelles thar. at a point, on the same lateral line, behind the mid 
span of the mng. At about 8' incidence the downwash behind these two 
Points Wss equal and at higher angles of incidence the dormwash behind 
the nacelles was the grenter. Behind the nacelles the change in 
downwash with vertical height of the streamer was marked. 

It/ 
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It was suggested that a wing upper surface breakaway in the 
region of' the naoelles and fuselage might be a contributory cause to 
the trouble, so a streamer exploration of the flow in this region was 
carried out. The examination revealed a very disturbed flow over the 
rear part of the wing upper surfaoc at Cb'o greater than 0.6. This 
disturbed region extended outwards beyond the nacelles for some three 
or four inches. 

In an attempt to improve the flow, the wing section 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 a~odifioation much improved the fiow as 
shown by the streamers and indicated an appreoiable inflow towards the 
fuselage. Balance measurements, given below, show that the fairing 
had very little effeot on either forces or pitching moments. 

a0 
Fuselage 
Datum 

-i 

a cD 
-.---- 

Normal wing profile 

-3.5 -0.18 0.0380 0.0343 1-0.165 O&7 0.0324 I 
I - --_ 

-1.5 +0.015 0.0326 0.0338 / +0.03 0.0326 0.0323 
I 

+0.6 0.23 0.0330 0.0267 j 0.24 0.0331 0.0256 

.2.7 0.455 0.0376 0.0191 ---- 
1 0.465 0.0379 0.0182 
, 

b.0580 -0.0t14 1 0.805 0.0580 -0.0096 

0.0920 -0.0031 j 0.94 0.0920 -0.0033 

0.168 -0.0337 1 1.065 0.168 ;/ ,-0.0362-.- 
4 

Pinally, some total head explorations in the vrrtioal plane 
through the position of the tailplane quarter chord line were made to 
determine the energy lost by the air before reaching the tailplane. 
The total head wmbs were fixed to the model so that they lay aLong the 
fuselage datum line, nonLnelu +Op2 to the tailplane chord line. 
The results of these tests are given in Tables 7 and 8 and are shown 
in Figures 10 and 11. 

The effects of incidence changes, with the total head webs 
in the design position of the tailplane are shave in Figure 10. 
Up to 4' incidence the loss is negligible but above that angle it 
increases, steadily with flaps at O" and rapidly with flaps set at 60~. 
It will be observed that at high angles of incidence with the flaps set 
at 0' the loss tends to be greatest near the body, vlhereas with flaps 
set at 60“ the loss is very much greater at the tip of the tailplane 
then at the body. . 

Figure 11 shows the results of explorations made at various 
distances fkcm the thrust lme, v,ith the model set at 12' incidence. 
The curves show that the flow iqrcves progressively with distance 
above the design position of the tail and deteriorates with distanoe 
below. The body interference effect shows as an appreciable loss of 
head near the inboard end of the tailplane. 

Tests/ 
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Test‘s with Pronellers Running. 

For these tests a new vring with part of the fuselage and 
naoelles made integral with it was fitted. This oonstruotion was 
neoessary to allow the incorporation inside the model of the motor 
and gearing required to drive the propellers. 

OG.ng to the shortness of time available for these tests 
it was decided to lirmt them to a CT, range from 0.5 upwards and to 
cover a T, range from 0.13 to 0.29. This range avers the normal 
climb and also take-off with flaps set at 0'. Comparative tests 
vj,thout propellers were made in all oases. The results obtained are 
given in Tables 9 to 13 and Figures 12 tol6. 

The effects of slipstream on lift are shown m Figure 12. 
With flaps set at 0' a thrust equivalent to a Tc of 0.29 produces a 
ten per cent increase In tift at five degrees Incidence, on the straight 
part of the hft-incidence curve. Beyond s1x degrees inoldence, where 
the lift-incidence curve wlthout propellers flattens out, the percentage 
increase m lift due to a T, of 0.29 rises steadily and reaches 2% 
at an incldenoe of eleven degrees. With flaps set at 30' the maximum 
lift occurs at an incidence of IO:5 and the lift increment with a T, 
of 0.29 represents a percentage increase of some 26$. At six degrees 
Incidence, on the straight part of the lift curve, the percentage increase 
in lift due to the above To has fallen to about 1%. I 

The increase in Ch , due to setting the flaps to 30°, ranges 
from approximately 0.55 without pro;,ellers to 0.68 with a T, of 0.29 
at the point of maximum lift with the flays set at thirty degrees. 

On the same diagram is shown &art of the lift curve obtained 
on the original model with f&s set at 60'. The maximum a of 1.55 
is attained at an lnoidenoe of eight &areas. The znorement in k due 
to the flaps at this incidence is approximately 0.75. 

Finally at ~111 be noted that the lift-inoldence curves of the 
two models without propellers agree extremely well. 

The effect of slipstream on pitchmg moments without toil and 
with several tail-settings is shown In P'igure 13 for model wrthout flaps 
and Figure 14 for model with flaps set at 30°. The fam!li.es of curves 
are reasonably normal and call for no sQecin1 corxnent. The effect of 
slipstream is destabilising and it.nlso tends to reduce the kink whch IS 
most marked in the without propeller ease. 

The angle of downwosh at the tail is plotted against $ j.n 
Figure 15, for the several oases in wlmch it was possible to determine it. 
Without propellers the agreement between the first and second models is 
good. At a 0, of 0.5 the downwosh angle for the second model is 00.2 
greater at 221 than the value derived for the frrst model. Wrthout 
flaps and with slipstream the variation of angle of downwosh with lift is 
much greater than without slipstream and there appears to be a variation 
with To . With flaps set at 30" the differences between the without 
propeller and various To oases 1s much smaller. Due to the paucity of 
points the curves must be treated as approximate only, but there is no 
reason to suppose that ndditionnl pornts would change them to any great 
extent. 

The/ 
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The effect of slipstream on the pitching moments due to 
vario-us elevator settrngs both without and with flaps set at 30’ is 
shown in Figure 16. Fxcepting the kink which ooours in the without 
flap case 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 t-5’ without flaps 
and tlO’,with flaps set at 30°, the To effect on pitching moment is 
very small, as the elevator setting is reduced the effect of Tc on 
pitching moment inoreases 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 cl, of 1 .25, 
the-increment in Cm for a IO' movement in elevator is 0.29 without 
flaps against 0.23 with flaps set at 30’. 

Longitudinal Stability. 

The tests with propellers oovered a CL range from 0.5 upwards. 
It is therefore not possible to determine the effeots of slipstream on 
longitudinal stability at GLOW lifts, but the information obtained indloates 
that the slipstream will have a destabilising effect. 

The values of Kn 
( 

z - 5 , stick fixed without propellers 
aq, 

from the test results are given below:- 

i 
Kn nt 

1. Model Condition 91 3 0.2 a, = 0.4 9, = 0.F 

.I No No tail tail with no nacelles nacelles -0.21 -0.17 -0.20 -0.15 -0.13 -0.15 
I With tail no nacelles 0.06 0.075 0.095 
1 Complete model 0.035 0.04. 0.C' 

--. 

From the above results it will be seen that the nooelles have 
a marked dcstabillsing effect, which is larger when the <ail is absent 
than when it is fitted. 

Comnarlson of R.A.X., end N.I’.L ., Pitching h~oment Test Resalts. 

After the tests at the N.P.L. had been oomplesed the model was 
transferred to the R.A.E. where rolling ond yawing moments were measured 
and pi ohing moment tests were rege3ted at Reynolds numbers (R) up to 
1x1 ok . I 

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

In 
the fuselage 

Fl&!~Q 17, CL Xid 0~ are plotted against the angle.of 
datum line, At the same R the lift curves show very good 

agreement of their straight puts, 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 fiunimum drag is also very good, but OS the incidence is 
increased the N.P.L. drag becomes the higher, being about % greater at 
an inoidence of II? 
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The relation between lift and pitohing moment, 171th end 
without tail, is shown $.n Figure 18. The general agreement again is 
very good. With ta&the N.P.L. interpolated curve for qT = -O?g 
agrees more closely with the R.A.E. ourves at the higher values of R 
than with that for the same R . 

The effect of setting the elevators (11) is shown in Figure 19. 
The N.P.L. results have been adjusted to a tnil angle of -029 from one 
of -0z17 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 -es sre in good agreement. But as 
?I is &m-eased the R effect on the R.A.E. curves increases and at 
rl= -1.5' and -20' these ourves are of quite different shapes. The N.P.L. 
curves agree more closely with the R.C.l%. -es obtained at the higher R . 

Longitudinal Stability. 

The values of Km deduotd from the R.A.E. and N.P.L. tests are 
given below-' 

Where Made 

R.A.E. 
N9.L. 

R.A.E. 
N.P.L. 

Vft/sec. Model Conditions -(f 
Kn st 

= 0.2 0, = 0.4 % =T.T 

180 less tail -0.23 
60 II -0.23 

180 Complete Model 0.04 
60 ,I 0.035 

-0.23 -t-- -0.23 
-0.1 y -0.1 y 

0.055 0.07 
0.04 0.065 

Tnble I/ 



Wing:- 

Flaps:- 

Body:- 

Tailplane:- 

Propellers : - 
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Table 1 -. 
fill scale Dimensions 

Model scale = l/12 Full scale 

Gross area q 8 

Span = b 
Standard mean chord 3 a 
Aspeot ratio 
Taper (tip chord/root ohord) 
Dihedral an 
Wing twist F 

le 
chord lines) 

Swaepback 
Standard mean ohord inoidenoe to 

fuselage datum (airspeed 
Standard mean chord position 
relative to 2% root chord 

Wing section Root 
Tip 

Type 
Outer flal:- area 

span 
Inner flap:- area 

span 
Maximum flap deflection 

Maximum length 
I! breadth 
,t height 

Gross area 3 
Span 

ST 

Mean chord 
Elevator area 
Tail moment arm (from 

aft C.G.) = i?T 
Tail volume J (s,~/s~) = 
Root thickness/cho ratio = 

Full scale 
1200 sq.ft., 

115 f%. 
10.43 ft. 
11 .o 

0.289 
If0 
O0 
Zero on 0.1936a 

43 
x = -O.oll~ 
z +o.c&2a 

N.A.C.A. 652416 
N.A.C.A. 652414 

split 
',e&.; ;q.rt. 

. 
26.8 sq:ft. 

7.4 ft. 
60' 

80.5 ft. 
II .20 ft. 
IO.28 f-41. 

179.4 sq.ft. 
28.0 ft. 

6.41ft. 
62.5 sq.f't. 

4b':96ft' 
1% 

Type:- Constant speed, rfully feathering, reversing pitch, 
Number of propellers 
Number of blades per propeller : 
Diameter 16 ft. 
Solidity at 0.7R 0,114 
Thrust line inclination to 
fuselage datum 105' 

Drawing:- de Havalland X.P.B.53150 

C.G. position:- Behind L.E. mean chord. z 0.3565 
Below mean chord line m 0.265S 
Behind L.E. root chord = 
Below root ohord z 

\ 

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

Wmd Speed of Tests 5 60ft./seoond (R q 0.336 x 106). 
Gills closed rn all tests on first model without propellers. 

Table No.2. Tests on Components of the Model. 
- 

a0 
! 

?uselage % CD cm ' % cD 'm 
&w I 

Wing alone Wing alone with 0.020"diam. wire- 
I fixed on upper surf.at 5% of chord. 

-5.6 -0.158 I ' 0.0158 -0.0551 -0.172 0.0167 -0.0554 
-3.5 +0.008 0.0124 -0.0356 -0.009 o.Ol30 -0.0324 
-1.4 0,195 o.cn34 -0,0161 +0.177 o.ol33 -0.0120 
+0.7 0.395 0.0173 -0.ooc7 0.378 0.0169 to.001 y 

2.8 0.593 0.0231 +o.oqj 0.580 0.0227 o.oloy 

:*; ' 
8:9 

0.788 0.918 0.0315 o.w4 0.0141 0.0206 0.777 0.8% 0.0314 0.0430 0.0159 0.0235 
0.941 0.0538 0.0334 0.888 0.0555 0.0368 

11.0 0.988 0.0707 0.0392 0.946 0.0714 O.Qtob 
13.0 1.034 O.Oy-ll 0.0399 1.01* o.oyo8 o.w& 
14.0 1.051 0.1 o&o o.w4 I.044 O.loJ+O 0.0402 

Fuselage alone. Wing and Fuselage. 
L020"diam.wire fixed on fuselage at Wires as before on eaoh component. 
4.5" from nose. 

-5.6 1-0.016 0.0136 -o.ogl G -0.252 0.0284 "0.1330 
-3*5 -0.012 0.0126 -0.0669 -0.080 0.0241 -0.0926 
-1.4 -0.008 O.cml -0.0466 to.1 06 0.0225 -0.0536 
to.7 -o.ool+ o.Glo5 -0.0235 0.311 0.0243 -0.0181 

2.8 -0.002 0.0100 +0.0030 0.521 0.0294 to.01 33 
4*9 0 o.wv z;;; 

'/ 
0.725 0.0376 O.W% 

6.9 to.003 0.0100 0.0485 0.0700 
8.9 0.007 O.OlCY+ 0.0775 

;.84& 
1 $0617 0.1015 

11.0 0.011 0.0111 o.oggo 0:933 0.0781 0.1270 
13.0 0.017 o.ol21 0.1195 1.015 0.0988 O.ll+&O 
14.0 o.o-ly 0.0133 , 0.1295 I.043 0.1240 0.1445 

Wing and two naoelles(fina1 shape). 
3.020"diam.wire fired on upper surface 
zf wings at 5C$ chord and on naoelles 

fling, fuselage and nacelles. 
Wires on each component 

3t 2.25" from nose, 
-5.6 -0.217 0.0238 -010706 -0.341 0.0374 1 -0.1590 
-3.5 -0.053 0.0182 -0.0439 -0.140 0.0305 -0.1115 
-1.4 to.131 0.0174 -0.Ol66 to.040 0.0272 / I 

I 
-0.0590 

+0.7 0.326 0.0206 to.0056 0.240 0.0286 -0.Ol40 
2.8 0.532 0.0264 0.0242 0.445 0.0334 +0.0246 
4-V 0.722 0.0354 0.0392 0.655 0.0!+03 
6.9 0.821 0.0475 O.Gjl 9 0.772 0.0515 

I 0.0672 
0.1085 

8.9 0.852 
11.0 o.yl7 
13.0 0.991 

1 
0.0605 0.0645 0.812 0.0650 / 0.1445 
0.0785 0.0726 0.875 0.0837 0.1722 

I 0.1010 0.0785 0.975 0.1260 
j 

0.1810 
14.0 1.011 I 0.1230 0.0802 l.Ol2 0.1605 / 0.1570 

Table 3./ 
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Tests on a 1/12th scale model of the R.S.60. 

Table N3.3. Effect of Varyim Tail Angle on Complete Model. ' 
Gills olosed 

a0 
‘Wdage 

Datum 

-5.6 
-3.6 

;',2 . 

;:; 

818 
20.8 
12.9 
13.9 

-5.6 
-3.6 
-1 .5 
+0.6 
.2.6 

4.7 
6.8 
8.8 

10.8 
12.9 
13.9 

I: + 

L 

0, %I 

r = -1.800 

0.377 0.0678 
0.193 0.0702 
0.025 0.0741 
0.215 0.0697 
0.439 0.0666 
0.651 0.0568 
0.786 0.0395 
0.845 0.0420 
0.925 0.0424 
l.olO 0.0347 
l.OG.5 0.0113 

- 

b = 3.25' 

0.332 -0.1005 
'0.150 -0.1020 
0.050 -0.10%5 
0.262 -0.1205 
0.488 -0.1320 
0.701 -0.1365 
0.832 -0.1350 
0.888 -0.1220 
0.964 -0.1175 
1.055 -0.1200 
1.035 -0.1445 

L 

T-p--p- 
;r,= -0.1y 

-0.363 0.0469 0.0188 
-0.3 71 LO382 0.0?73 
+0.020 0.0331 0.0181 
+0.252 0.0331 0.0116 

0.458 0.0378 0.0024 
0.670 0.0459 -0.0096 
0.805 0.0585 -0.0247 
0.862 0.0728 -0.0194 
0.938 o.oy19 -0.0114 
1.025 0.1385 -0.Ol57 
1 .a50 0.1670 -0.0374 

- 

7-Q = 5.300 

-0.311 
-0.125 
+0.075 

0.288 
0.512 
0.721 
0.849 
0.903 
0.980 
I.065 
1.100 

/ 

/ 
/ 

- 

-0.1685 
-0.1730 
-0.1810 
-0.1880 
-0.1930 
-0.1915 
-0.1825 
-0.1640 
-0.1595 
-0.1600 
-0.1860 

-0.X8 
-0.161 
+0.037 

0.249 
0.415 
0.683 
0.815 
0.871 
0.954 
1.040 
1.070 

-0.0274 
-0.0338 
-0.0364 

:"o'g," 
-010733 
-0.0760 
-0.0613 
-0.0549 
-0.c609 
-0.083l 

-0.292 
-0.102 
+o.og6 

0.308 
0.529 
0.709 
0.861 
o.Yl5 
0.994 
1 .a30 
1.110 

-0.2390 
-0.2455 
-0.2500 
-0.2565 
-0.2530 
-0.2450 
-0.2325 
-0.2135 
-0.2180 
-0.2195 
-0.2305 

Table 4./ 

P 
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Teg,ts.on J+ 1/12th scale model of the A.S.60. 

Table 4. 'Effect of Varymg Tail Angle on Complete IGAel wlt&mt Nacelles. 

a0 
uselage CL 

Datum 

*rlT = -0.170 Is, = I.430 Is, = 7.14O 
- 

-5.6 -0.312 0.0386 ‘ 0.0627 -0.296 0.0111 -0.239 -0.1850 
-3-5 -0.122 0.0316 0.0594 -0.106 

+0.076 
0.0029 -0.049 -0.2010 

-1.5 0.0281 
to.6 

0.%13 +0.092 -O.OCY+~ to.152 -0.2125 
0.295 0.0291 O.oJ+lZ 0.310 -0.0168 0.370 -0.2255 

;:; 0.738 0.523 0.0426 0.0343 0.0255 O.CC%O 0.537 0.754 -0.0565 -0.0342 0.596 0.810 -0.2370 -0.2475 
818 0.874 0.0552 -0.a 60 0.889 -0.0801 0.936 -0.2510 

0.912 
10.8 

o.c694 -0.0429 0.94 -0.0956 0.967 -0. i&l+0 
0.984 0.0876 -0.0560 0.999 -0.1 a& 

12.9 
I.035 -0.2430 

1.075 o.joy5 -0.0731 I .ogo -0.1210 
13.9 

1.125 -0.2620 
1 .I10 o-1375 -0.C985 1.115 -0.1452 1.150 -0.2715 

1 _ ~~~- 

.Tadle 5./ 
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Tests on a l/lZth scale Mel of the A.S.60. 

Table 5. Effect of Varying Elevator An&z on Comdete Model with Tall 
Datum, at -0.17' to Fuselage 

7) = 5O ?J = OD t ' .-- ?J = -50 
-5.6 -0.338 -0.0795 -0.365 0.0467 0.0235 -0.392 0.1330 
-3.5 -0.147 -0.0860 -0.17% 0.0380 0.0227 -0.213 0.1475 
-1.5 +0.052 -0.0935 +o.crlg 0.0328 0.0221 -0.014 0.1485 
+o.o 0.263 -0.1020 0.231 0.0331 o.ol57 +a198 0.1385 

0.490 -0.1120 0.457 0.0377 0.0068 0.423 0.1305 
0.704 -0.1355 0.670 0.0459 -0.0063 0.636 0.1200 
0.836 -0.1425 0.805 0.0583 -0.0208 I 0.774 0.1015 
0.886 -0.1230 0.860 0.07251 -0.0146 0.832 0.0935 

10.9 0.967 -0.1125 0.939 0.0921 -0.0-l ol 0.912 o.oylo 
12.9 1.053 -0.1060 1.024 0.1374 -0.0136 1.002 0.0740 
13.9 1.089 0.167% -o.c!w 1.w 0.0415 

1 
-0.1350 

:- 

?J = -IO0 -q = -15O 
-5.6 
-3.5 
-1.5 
+0.6 

6.8 
8.8 

10.9 
12.9 
13.9 

Table 6./ 
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Tests on a l/lZth scale model of the A.S.60. 

Yable 6. Tests on Model, dth end rllthoui, Tad, and with Flaps at 60'. ---- 
Lills closed II --__- 

a0 
uselage 
natLlm 

-5.3 
-3.2 
-1.2 
+I .9 

::: 
7.0 
9.0 

11.0 
13.0 
14.0 

T- 
i i 

- 

9 = -O.li” to ibelage Datum. 

n = 04 

0.509 
0.713 
o-927 
1.131 
I.350 
1.488 
1.538 
1.549 
1.465 
1.340 

0.1589 
0.1576 
0.1616 
0.1712 
0.1863 
0.2058 
0.2291 
0.2778 

I 
O.&II 9 
0.4848 

1.315 ; 0.5191 

0."105 
0.1211 
0.11y7 
0.1238 
0.1144 
O.lOy+ 
0.1023 
0.0839 
0.0274 
0.0058 

-0.0087 

-T- 
4 /I 

I 
cL 1 

C m 

7, = -1 o” [ode1 wIthout Tall 

0.469 
0.671 
0.882 
1.085 
1.275 
1.426 
1.478 
1.484 
1.411 
1.300 
1.282 

L 

0.2720 
0.2815 
0.2870 
0.3050 
0.3275 
0.3365 
0.3290 
0.3030 
0.2285 
0.1605 
0.2330 

0.587 -0.1611 
0.782 -0.1198 
0.980 -0.0896 
1.176 -o.?TJ33 
1.359 -0.0224 
1.520 +0.00!+6 
1.543 0.0402 
1.543 0.634 
1 .455 0.0530 
1.312 0.0710 
1.284 0.0736 

Table 7.1 



Tests on a 1/12th scale mm=kl of the A.S.60. 

Table 7. Total Head Dxtrlbutmn m i?.ep;mn of Talplane Position. 

The following data apples to all cases. 

Iviouths of tubes 2@' behind the position of the tad$ane 3.L. at side of body. 
Combs set parallel to the fuselage datum lme ana normal to plant of symmetry of model. 
Dxdxuxe from centre line of sting to the 26th (innermost) tube = 2.15”. 
Distance from centre line of sting to the 1st (outermost) tube = 20.9”. 
Distance between tubes = 0.75". 

(a) Plas set at !I0 

r Ratlo of TotalHead to 'I'otalHead of Free Stream = p/q 1 

? 

- 

- 
ut 

NC 

1 
2 
3 

i 
7 
8 
9 
0 
1 

: 
4 

2 

7 
a 

9 
!O 

- 

T 7;; ---- 
tiS IJ..O”&W 
L.E.of Tad 

I ~8' la=120 O’t Iloo 1.00 

Ii ( 
1.00 

1 1 

,I -00 
I0.99 

I 

i 

I 

‘o.vi+ 
0.92 
0.89 
0.88 
0.89 
0.91 
o-94 
0.97 
O-TV 
0.99 

Tubes leveluth L.E. -T.E. 
chord of Tail. 

Tubes 3.75" below 
L.E. of Tail. 

Tubes 1.75" below Tubes 2.0" above 
L.C.. of Tail. L.E. of Tall. I --I- F? 1 

L i 
i 

1 

1.01 
1 .ol 
1 .M 
1 .ol 
0.97 
0.91 
0.85 
0.84 
0.80 
0.97 
0.91 
0.82 
0.87 
0.90 
0.85 
0.92 

0.83 
0.83 
0.83 

3.89 
0.90 
O-9 
0.83 
0.86 
0.96 
0.96 
0.98 
0.99 
0.95 
0.85 
0.81 
0.83 
0.92 
0.99 
0.98 

0.91 
0.88 
0.86 

--- 

a=1 2O 

I.00 

0.99 
0.99 
0.99 
0.98 
0.99 
0.97 
c.96 
0.89 
c.86 
0.90 
c.96 
C.98 
c-99 
0.99 
1 .oo 

0.99 
0.99 
0.97 

C&ZOO 

0.99 
0.99 
0.99 
0.99 
0.98 
0.99 
0.98 
0.99 
0.99 
0.99 
0.98 
0.99 
0.99 
0.99 
0.99 
1.00 
1.00 
1 .oo 
1 .oo 
1.00 

c-=4” 
0.98 

0.97 
0.98 
0.97 

::,“, 
0.91 
0.91 
0.89 
0.86 
0.82 
0.79 
0.81 
0.86 
0.91 
0.97 
0.98 
0.99 
0.99 
0.99 

a;OO 

1 .oo 
1.00 
1 .oo 
1 .co 
0.99 
1 .co 
1.30 

0.99 
1 .oo 
O.Y9 
1 .oo 
O-Y7 
1 .oo 
1 .oo 
1 .oo 
1 .oo 

1 .oo 
1.00 
1 .oo 
1 .oc 

- 

O-P9 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
o-99 

i 
I 

1.00 
1.00 
1.00 
I .oo 
0.98 
1.00 
0.99 
1.00 
1.00 
o-99 
0.YY 
o-99 
O-Y9 
0.99 
0.99 
0.99 
0.99 
1.00 
1.00 
1.02 

.-- -- 
a=80 

1.00 
1 .oo 
1.00 
0.99 
O.Y9 
0.96 
0.95 
0.97 
0.99 
0.99 
0.99 

k go I! 
;d 

k 
$2 

5 
P- 

L 

- 

cls12c 

0.58 o.v7 
0.98 0.96 
0.97 0.97 
o-9 0.97 
0.83 0.96 
0.81 0.98 
0.81 0.97 
0.86 C.89 
0.87 0.82 
0.86 0.81 
0.83 0.84 
0.82 0.87 
0.84 0.90 
0.87 0.92 
0.88 0.93 
0.85 0.94 
0.83 
0.81 

o-93 
0.93 

0.86 0.89 
0.91 0.83 

0.82 
0.81 
0.82 
0.82 
O-84 
0.87 
0.90 
0.90 
0.86 
0.81 
0.81 
0.84 
0.89 
0.92 
0.91 
0.88 

3 

0179 
0.76 

.- 
a=12 

0.96 
0.97 
0.97 
0.91 
0.83 
0.82 
0.81 
0.82 
0.83 
o-84 
0.88 
0.94 
0.99 
1 .ol 
1 .oo 
0.96 
0.94 
0.90 
0.90 
o.po 

1.01 
1 .Ol 
1 .i3l 
1 .cn 
1.00 
1.01 
1 .oo 
0.96 
0.80 
0.72 
0.73 
o-77 
0.89 
1.02 
1.03 
1.03 

- 

~ 

i 

i 

- - < 

1 

! 
I 

I I 

-i- 

~ 

j 

/ 

I 
1 - 

-T- 

i- 

I 

1 

I L 

0.98 
0.98 

0.97 
0.3 
0.82 
o-79 
0.83 
0.88 
0.94 
0.97 
0.97 
o-97 
o-97 
O-Y7 
0.95 
0.92 
0.92 
o-94 
0.97 

/ 

a=;1 o” 

0.98 
o-99 
0.98 

0.95 
0.90 
0.83 
0.82 
O-84 
0.87 
0.88 
0.91 
0.93 
0.96 
o-97. 
o.% 
0.92 
0.88 
0.87 
o.yo 

0.98 : o-91 

Table 7. (Continued)( 



Table. 7- (~%daxm3.). 

Ratio of Total Head to TotalHead of Free Stream = p/q 
T I 

Tubes 3.75" below 
L.E. of Tall. 

Tubes 1.75" belonr 
i 

Tubes level with L.E. -T.E. Tubes 2 0" above . lwxs 4.b'ybae 
Ta-X. of Trails. ohm-cl 3f Tad. L.E. of Tall. L .E.nf Ta3 1. 

a=l20 a=OO a=4" ' a=8O ] cdO'[ (~=12~ a;@ j a=40 ',# ' a;120 &I -120~ 
I 

0.77 0.99 0.98 
0.72 0.98 
0.70 ::;i 1 0.98 

0.93 j 0.98 
0.67 0.99 I 0.99 
0.61 1 0.96 j 0.98 

/ 1 

ill.lYlIl@ 
Values;0.95~ 0.87 ! 0.88 

of 64 

i 0.94 1 0.98 j 0.93 f 0.86 ! 0.87 1 0.99 i 0.98 j O-941 0.9 ! 0.83 11.00 1 1.00 j 0.99 f p-92 j l-00/ 0.97 

8.1 Table 



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

Table 8. TotalHead Distribution m Region of TailpLane Position (co&d.). 

(b) Flaps set at 60'= 

ds 1 ‘i 4 Tubes 3.75" below 
L.E. of Tail. 

T ~8" 
A 

0.73 
0.70 
0.71 
0.72 
0.72 
0.75 
0.76 
0.80 
0.84 
0.87 
0.90 
0.93 
0.96 
0.98 
1 .oo 
I .oo 
1 .oo 
1 .oo 
I.00 
0.96 
0.98 
0.N 
0.87 
0.78 
0.63 
0.37 

Tubes 1.75" below 
L-L'. of Tail. 

Tubes levelmth L.E.JI.E 
chord of Tail. 

Tube 
NO. a;OO a=12o a=12Q as8O e-1 0' 

. 1 

: 
4 

z 
7 
8 
9 

10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

z 
25 
26 

0.95 
0.95 
0.96 
0.96 
O.% 
0.96 
0.95 
0.96 
0.96 
0.96 
0.96 
0.97 
0.97 
0.97 
0.97 
0.97 
0.97 
o.s7 
o-97 
0.97 
0.97 
0.96 
0.93 
0.91 
0.85 
0.45 

0.95 
0.95 
0.95 
0.95 
o-93 
0.95 
0.95 
0.95 
0.96 
0.96 
0.97 
0.97 
0.97 
0.97 
0.97 
0.97 
0.97 
0.98 
0.98 
0.98 
0.96 
0.93 
0.89 
0.81 
0.68 
0.36 

0.39 
0.39 
0.38 
0.37 
0.35 
0.35 
0.33 
0.33 
0.32 
0.31 
0.30 
0.30 
0.30 
0.31 
0.31 
0.33 
0.34 
0.38 
0.41 
0.44 
0.45 
0.48 
0.45 
0.44 
0.37 
0.25 

1 .oc 0.83 1.K 
A 0.82 

0.82 
0.85 
0.85 ? 
0.88 
0.89 
0.92 
o.v4 
0.97 
0.99 
0.99 
l.Ol 
1.01 
1.0-l 
1.02 
1.02 
1.02 
1.02 
1.02 
1.01 
1.01 
I.01 

0.40 

t;; 
0:36 
0.34 
0.35 
0.35 
0.36 
0.37 
0.38 
0.40 

,“:g 
0.46 
0.50 
0.54 
0.58 
0.61 
0.65 
0.69 
oi74 
0.76 
0.78 
0.79 
0.76 
P.70 

? 
’ : 
;t 

!L 

O.Tl 
0.90 
0.89 
0.30 
0.9 
0.93 
0.94 
0.y6 
O.g8 
0.39 
0.99 
0.98 
0.99 
1 .oo 
1 .oo 
l.ocl 
1.00 
I .oo 
1.00 
1.00 
1 .oo 
1 .oo 
0.99 
I.00 
1.00 
0.99 

T 
I 
1. 

I 

2 L 2 
0.63 
0.61 
0.59 
0.58 
0.59 
0.61 
0.62 
0.66 
0.69 
0.73 
0.79 
0.84 
0.89 
0.95 
0.96 
0.98 
1.00 
I.00 
1.00 
0.99 
0.99 
1 .oo 
0.99 
0.99 

V 
I.01 
1.00 \It 

1 .oc 0.98 1 .oc 
- - - 

Averages 0.94 / 0.92 1 o.Bb i 0.36 1 i.ool 0.96 1 0.52 1 ldx 1 0.97 ] O-81 
I 1 

Tubes 2.0" above Tubes 4.0!' above 
L.E. of Tail. 

. I L.E. of .l. 

a=12' 

0".4j$ 

0. 9 *3 
0.37 
0.37 
0.P 
0.39 
0.42 
0.45 
0.49 
0.53 
0.57 
0.62 
0.67 
0.71 
0.75 
0.80 
0.83 
0.86 
0.88 
0.89 
0.91 
0.94 
0.95 
0.97 
0.97 
-- 

Tsi 

T a=12o a-4” 

3 1 .oc 

%.-f& :-ET . 

0.33 1 .O( 
0.32 0.95 
0.33 1-a 
0.33 9‘ 
0.35 
0.37 
0.38 
0.41 
0.43 
0.47 
0.51 
0.55 
0.60 
0.63 
0.67 
0.72 
0.75 
0.78 
0.81 
0.83 
0.86 
0.88 V 
0.89 l.oC 

-- 
0.55 1 1.00 

0~8~ 

+)I92 
. 

1 .oc 
0.98 
1.oc 
0.9s 
1 .oc 
1 .oc 

b 

+ 

1 .oc 

0.~8~ 

I .oc 
F 

V 
1 .oc 

a.=12o 

i% 
0.46 
o-47 
0.50 
0.51 
0.53 
0.57 
0.59 
0.62 
0.66 
0.70 
0.74 
0.79 
0.81 
0.85 
0.88 
0.90 
0.92 
0.93 
0.95 
0.96 
0.97 
0.98 
0.98 

1.001 0.65 1 l.oC,i O-42 , 

Table 9.j 
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Tests on a 1/12th scale model of the A.S.60. 
wth airscrews. 

Table 9. Complete Model with Various Tail Settings. Gills Own. 
Elevators 0'. Blade Angle 25'. 
Wind Speed = 60 ft./sea 

J I To ----r-- 
Without Airscrews 

0.665 

0.705 

0.755 

0.825 

0.29 

0.24 

0.19 

0.13 

--- 

Without Airscrews 

0.665 

0.705 

0.755 

0.825 

0.29 

0.24 

0.19 

0.13 

i 

a0 
Rmelage C, 

Slatum 
I'lrthout Tail 

83 
9.8 

12.8 

2'8 
9.8 

12.8 

278 
9.8 

12.8 

2'8 
9.8 

12.8 

2'0 
9.8 

12.8 

% 

278 
9.8 

12.9 

278 
9.8 

12.9 

Z 
9.8' 

12.9 

278 
9.8 

12.9 

6':78 
9.8 

12.9 

0.533 
0.758 
0.847 
0.983 
0.587 
0.868 
1.050 
1.266 
0.584 
0.858 
1.026 
1.230 
0.575 
0.843 
0.999 
1.187 
0.559 
0.022 
0.963 
1.14.4 -- 
-1.80' 
0.525 
0.768 
0.874 
I.018 
0.558 
O&2 
I.053 
1.226 
0.555 
0.850 
I.331 
1 .z% 
WAY 
0.8:6 
O.yel 
1.217 ) 
0.545 
G.ml+ 
0.973 
1.169 

- 

i 

- 

~ 

c, 

0.03sq 
0.0540 

zz,’ ’ . 
-0.2054 
-0.1836 
-0.1508 
-0.1026 
-0.1641 
-0.1438 
-0.1129 
-0.0659 
-0.1238 
-0.1037 
-0.0733 
-0.0278 
-0.0748 
-0.0540 
-0.0275 
+0.0143 --- 

0.0516 
0.1095 
0.1545 
0.1658 
0.0533 
0.1251 
0.1713 
0.2234 
0.0550 
0.1211 
0.1731 
0.2190 
0.0591 
0.1257 

:z 
0:0619 
0.1286 
0.1822 
0.2226 ----. 

0.0430 0.0833 
0.0597 0.0585 
0.0822 0.0599 
0.1266 o.cwv 

-0.1999 0.1535 
-0.4779 0.1603 
-0.1454 0.1646 
-0.0938 0.1551 
-0.1584 O.ll& 
-0.13a3 0.1516 
-0.1066 0.1657 
-0.0562 0.1442 
-0.1169 0.1332 
-0.0974 0.1398 
-0.0669 0.1533 
-0dn87 0.1335 
-0.0661 0.1222 
-o.Ol+ao 0.1249 
-o.olyy 0.1 34.0 
+0.0244 0.1224 

I 

- 

Table 9. (ContinuedZ/ 
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Tests on a 1/12th so.-le model of the A.S.60. 
\ Table 9. (Continued.1 / 

a0 
J T 0 Datum I 

Fuselage s CD % 

3" -0.170 

Without Airscrews 

0.665 0.29 

0.705 0.24 

0.755 0.19 

0.825 0.13 

I 
Without Airscrews 

0.665 0.29 

0.705 o.a.+ 

0.755 0.19 

0.825 0.13 

3.7 
I 

0.554 
6.8 0.792 I 
9.8 

I 
0.887 

12.9 1.030 I 
0.592 
0.892 
l.cB4 
1.316 

Ii.9 

278 
9.8 1.033 

12.9 I.240 

278 
0.570 
Q*849 ------I 9.8 0.998 

12.9 I.193 

3 = +I.430 

9.8 0.905 
12.9 1 *c&o 

632 3.601 0.906 
9.8 1.098 

12;9 1.323 
2: 0.597 

0.897 
9.8 I.074 

12.9 1.292 
63:: 0.877 0.591 

9.8 1.051 
12.9 1.247 

278 0.582 0.860 
9.8 I.012 

12.9 1.209 

0.0436 
0.0615 
0.0846 
0.1283 

-0.2005 
-0.1781 
-0.+455 
-0.og11 
-0.1602 
-0.1381 
-0.1072 
-0.0545 
-0.1193 
-0.0968 
-0.0650 
-0.0151 
-0.0688 
-0.0482 
-0.Ol99 ' 
+0.0265 

* 00:~ 
0.0853 
0.1326 

-o.ivy+ 
-0.1743 
-0.1412 
-0.0874 
-0.1577 
-0.1355 
-0.1024 
-0.0496 
-0.1169 
-0.0935 
-0.0607 
-0.0116 
-0.0665 
-o.c&50 
-0.0.162 
+0.0313 

0.0127 
-0.0097 
o.oou, 

I -;:2669; 

o-0756 
0.0312 
0.0699 
0.0608 ~ 
0. qoo 
0.0795 
0.0631 
0.0556 
0.0602 
0.0739 
0.0553 
0.0473 
0.0516 
0.0640 
0*0503 

-0.0456 
-0.0553 
-0.0423 
-0.0507 
-0.0043 
-0.0028 
to.0020 

~ -0.0023 
-O.Olo!+ 
-o.oO-lj 
-0.0024 
-0. ooy 
-0.0166 
-0.0129 
to.0037 
-0.0124 
-0.olyy 
-0.0204 
-0.cO95 
-0.0085 

?able IO./ 

, 
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Teats on a 1/12tii scale model of the A.S.60. 

Table IO. Corn-plete Iu[cdel with Various Elevator Settmp;s. Gills Open. 
Blade An&e 25' ?h q -0.17O. 
Wmd. Speed =- 60.&n./ 

p---Jq 

I 

1 
ior - 

Without Au-screws 

0.665 

0.705 

0.755 

0.825 

0.29 

0.24 

0.1 y 

‘0.13 

a0 
Fuselage 
Datm 

Ekvat 

632 
9.8 

12.9 

63:: 
9.8 

12.9 

63:; 
9.8 

12.9 

63:; 
9.8 

12.9 

El 
9.8 

12.9 I - 

c 

t 

Without Au-screws 

0.665 

0.705 

0.755 

0.825 

0.29 

0.24 

0.19 

0.13 

i 

880. y--r CL CD 

Setting -5' 
0.520 
0.763 
0.860 
1.006 
0.535 
0.842 
1 .%I 
I.269 
0.535 
0.835 
1.022 
1.237 
0.529 
0.823 
0.994 ' 
1.200 
0.519 
0.806 
0.962 
1.1.5) 

- 

0.0432 
0.0587 
0.0815 
0*1300 

-0.2003 
-0.1789 
-0.1484 
-0.0968 
-0.1598 
-0.1400 
-0.1083 
-0.0594 
-0.1185 

::*z"Q; . 
-0.0203 
-0.C682 
-0.0494 
-0.0221 
to.0220 

Elevator Setting t5' 

63:: 
9.8 

12.9 

278 9.8 
12.9 

632 
9.8 

12.9 

278 
9.8 

12.9 

632 
9.8 

12.9 
i 

0.581 
0.824 
~916 
I.057 
0.627 
9.923 
1.125 
1.348 
0.636 
0.932 
1.116 
1.322 
0.637 
0.910 
1.086 
1.289 
0.618 
0.894 
I.047 
1.214 

0.0453 -0.1026 
0.0638 -0.1223 
0.0877 -0.0963 
0.1381 -0.oyy1 

-0.1971 -0.0755 
-0.1737 -0.0678 
-0.1367 -0.0742 
-0.0818 -0.0921 
-0.1576 -0.0841 
-0.1338 -0.0734 
-0.0998 -0.0759 
-O.wtY -0.0963 
-0.1155 -0.0880 
-0.0936 -0.0737 
-0.0586 -0.0709 
-0.0063 -0.0912 
-0.0569 -0.0867 
-0.0449 -0.0803 
-0.0142 -0.0713 
to.0328 -0.0854 

0.1352 
0.1067 
0.1012 
0.0904 
0.2203 
0.2203 
0.2381 
0.2260 
0.2122 
0.2151 
0.2276 
0.2156 
0.2olo 
0.20%6 
0.2154 
0.1988 
0.1880 
0.1830 
0.1985 
0.1858 

Table II./ 
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Tests on a 1/12th scale mock1 of the A.S.60. 

Table 11. Complete Mdel with Various Elevator Settinm. Gills Shut. 
Blade Ande 25’ T?II e -0.17'. 
wu-d Speed =- 60 &t./sec. 

r k 
i 

a0 
J Tc Fuselage C& % 

Datum cD 

! 
Xlevator Setting 3” 

Vithout 'Airscrews 
t 

0.665 0.29 

0.705 0.24 

0.755 0.19 

0.825 0.13 

63:; 
9.8 

12.9 

2:: 
9.8 

12.9 

23 
9.8 

1.2.9 

I 6’:: 
9.8 

12.9 
2.7 

1 ;:i 
I 12.9 

Elevator 
‘lithout Airscrews J 

2:: 
9.8 

12.9 
3.7 
6.8 
9.8 

12.9 9 
26 
9.8 

12.9 

278 
9.8 

12.9 

0.521 0.0429 
a.759 0.0581 
0.864 0.0811 
1.003 0.1276 
0.555 -0.1 vat 
0.8c;O -0.1765 
1.04+0 
1.267 rgsgl 
0.550 -0:1582 
0.837 -0.13Sl 
l.clV -0.1 ccl 
I.237 -0.0601 
0.543 -0.1 I 06 
0.822 -0.0985 
0.993 -0.c697 
1.205 -0.0203 
0.535 -0.0695 - 
0.810 -0.0494 
0.962 -0.0234 
I.157 +0.0205 

Setting Co 
0.5Lf5 0.0428 
Q.794 0.0595 
0.887 o.m37 

61.031 0.13c6 
o-592 -0.2015 
0.891 -0.1776 
I.033 -0.1439 
1.308 -0.0912 
0.590 -0.1598 
0.078 -0.1391 
I.052 -0.1069 
1.278 -0.0476 ' 
0.579 -0.1160 
0.860 -0.0976 
1.029 -0.0663 
I.241 -0.Ol71 

0.569 0.845 r”,$$g 
0.997 -0:0208 
1 .I@ +o.o2l+5 

0.0797 
0.2125 
0.2203 
0.2359 
0.2288 
0.2034 
0.2099 
0.2251 
0.2167 
0.1927 
0.1970 
0.2128 
0.2ffi9 
0.1802 
0.1807 
0.1995 
0.1966 

o.ol85 
-0.0068 
+0.0045 
-0,0038 

0.0724 
0.0655 
0.0716 
0.0726 
0.0665 
0.0620 
0.0683 , 
0.0572 
0.0564 
0.0523 
0.0656 
0.0567 
0.0520 
0.0400 
0.0569 
0.0575 

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

Table 11. (Continued). 

T J To 
-- 

I 
Withnut Ai 

0.665 

0.705 

0.755 

0.825 

E3OZ-eWS 

0.29 

0.26 

0.1 g 

0.13 

7- 

1 1- 

- 

.F - 
Elevator Setting +5’ 

2; 
9.8 

12.9 

2; 
9.8 

12.9 

63:: 
9.8 

12.9 

278 
9.8 

12.9 

278 
9.8 

12.9 

0.587 
0.823 
o.y1s 
1.057 
0.637 
0.929 
1.129 

2:: . 
0.y1l-L 
1.102 
I.321 
0.620 
O.YCG 
I.068 
1.277 
0.610 
0.881 
I.033 
1.230 

i 

cD 'rn 
----_. ___-.-.-- _.-. 

0.0447 -0.1067 
0.0625 -0.1220 
0.0872 -0.0968 
0.1354 -0.1022 

-0.1994 -0.0790 
-0.1742 -0.0766 
-0.1391 -0.0801 
-0.0829 -0.0885 
-0.1579 -0.0856 
-0.1347 -0.0776 
-0.1007 -0.0775 
-0.CXt.62 -0.0912 
-0.1175 -0.0895 
-0.0941 -0.0792 
-0.0602 -0.0740 
-0.0092 -0.0885 
-0.c558 -0.0885 
-0.0!&2 -0.0837 
-0.Ol59 -0.0704 
+0.0322 -0.oE3oy 

Table 12.j 



Tests on a l/lZth scale mdel of the A-24.60. 

Table 12. Complete Mc 
Blade Anglr 
Wind Speed 

1 
Nlthout Airsorews 

0.665 

0.705 

0.755 

0.825 

0.29 

0.24 

0.1 y 

0.13 

Without A&screw 

0.665 

0.705 

0.755 

0.825 

0.29 

0.24 

0.1 y 

0.13 

1 with Various E$ator Settirw. 
5' V-- = -0.17 . Gills Open. Flaps 30'. 
ft; ./SW. 

::: 
10.0 
13.0 

::: 
10.0 
13.0 

5:: 
10.0 
13.0 

5:: 
10.0 
13.0 

::: 
10.0 
13.0 

Elevator 

;:s, 
10.0 
13.0 

::i 
10.0 
13.G 

::: 
10.0 
13.0 

::: 
10.0 
13.0 

::'o 
10.0 
13.0 

-5 

1 .lol 
1.347 
1.4aq 
1.320 
1 ,241 
1.541 
I.730 
1.670 
1.222 
l-517 
1.692 '( 
1.637 
1.193 
1.437 
1.653 

:T~ 
1:459 
1.592 
I.509 

ctting +jj' 

I.133 
I.?78 
I.430 
I.337 
1.278 
I.583 
I.769 
1.682 
1.261 
1.555 
1.733 
1.671 
1.236 
I*529 
1.683 
1.618 
1.210 1 
1.491 
1.624 
1.548 

3 

I 

cD 'm 

0.1145 0.0560 
0.1438 0.0228, 
0.1~71 0.0263 
0.3332 -0.0172 

-0.1029 0.1429 
-0.c6ol 0.1558 
-0.006_ 0.1467 
to.1573 0,13o8 
-0.0663 0.1361 
-0.0266 0.1428 
~0.0268 0.1379 

0.1843 0.1145 
-0.0209 0.1276 
tO.ol18 0.1273 

0.0632 0.1243 
0.2146 o.oyey 
O.vl68 0.1128 
0.0541 0.1118 
0.0997 0.1077 
0.2441 0.0874 

0.1176 -0.0610 . 
0.1470 -0.0992 
0.1921 -0.0902 
0.3336 -0.0820 

-0,oyEH +o.o105 
-0.0523 o.oi29 
-0.0197 o.ol33 
to.1630 0.00-y+ 
-0.0622 O.OC$3 
-0.0207 0.0020 
co.ol20 O.OlOi 
0.1922 -0.0051 

-0.0242 -0.0035 
to.0178 -0.0082 
O-0477 +0.0025 
0.2244 -0.01 go 
0.0214 -0.0123 
0.0600 -0.0218 
0.0852 -0.0026 
0.2564 -0.vl70 

--- 

Table 12. (Continued)./ 



Tests on s l/lZtL, scale mdel of the A.S.60. 

Table 12. (Continued). 
I 

J j T, 
-------& -- 

ithout Airscrews 

0.665 0.29 

0.705 0.24 

0.755 0.19 ( 

::: 1.146 1.388 0.1212 0.1517 -0.1167 -0.1237 
10.0 I.&l+2 0.1 y-/o -0.1529 
13.0 1.328 0.3390 -0.1496 

::: 1.3Ol 1.614 -0.0966 -O.wJY -0.0920 -0.1086 
10.0 1.808 -0.0127 -0.1242 
13.0 .1.736 +0.17@3 -0.11 go 

;:: .I.284 1.582 -0.0601 -0.0156 -0.1075 -0.1036 

10.0 : 2:; +0.0175 -0.1067 
13.0 

11267 1.554 
0.1983 -0.1204 

;:i -0.0216 ~0.0216 -0.1163 -0.1022 

10.0 1.7G3 0.0516 -0.0913 

13.0 1.621 0.2220 
~ ::z 

I.235 0.0238 r:*: ‘2:; . 
1.517 o.c641 -0.1231 

10.0 1.657 0.0895 -0.0888 
13.0 1.561 0.2595 -0.1193 

1 I , - 

0.825 0.13 

Table 13./ 
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'I'ests on a 1/12th schlt mdel of the A.S.60. 

Table 13. Complete biodelomth Various Tail Settings. 
~1aa.e Angle 25 . Elevator3 0 Gills Open. Flaps 30'. 
Wmd Speed 60 ft./set. - 

1 
Without A 

0.665 

0.705 

0.755 

0.825 

i Tall Setting +1.43' to Pmelage Datum 
3.9 1.:11 0.11~6 

1.359 
1.421 
1.322 
1.259 

7.0 
10.0 
13.0 

::: 
10.0 
13.0 

,':Z 
10.0 
13.0 

::; 
10.0 
13.0 

::: 
10.0 
13.0 

1.566 
1.761 
1.680 
I.240 
1.536 
q.713 
I.642 
1.225 
1.509 
1.681 
1.588 
1 .I 9lL 
1 .L& 
I ,614 
I.500 

0.1456 
0.1888 
0.3351 

-O.lolO 
-0.0565 
-0.0006 
to.1622 
-0.0664 
-0.0235 
+0.0300 

0.1885 
-0.0270 
+0.0140 

0.0678 
0.2168 
0.0178 
0.0554 
0.1029 
0.2522 

L 
I Tail S 

Without Au-screws 

0.665 

0.705 

0.755 

0.825 

i 
-L 

0.29 

0.24 

0.19 

0.13 

j- 

et1 

I 

1 
i 

/ 
, 

L 

I 

i 

ting +3.25' to ,"uselage Datum 
3.9 
7.0 

10.0 
13.0 1.347 

::: 
1.292 
1.589 

10.0 I :f80 
13.0 1.679 

::z 
1.274 
1.562 

10.0 I.770 
13.0 I .64E 

;:03 
1.253 
1.536 

10.0 1.687 
13.0 1.590 

73:; 
1 .ml 
1.500 i 

10.0 1.62 
13.0 1.561 

A-. 

0.1480 
0.1923 
0.3353 

-0.0985 
-0.0538 
+0.0030 

0.1629 
-0.0626 
-0.0206 
+0.0363 

0.1917 
-0.0265 
to.01 76 

0.0708 
0.2489 
0.01 yy 
0.0594 
0.1071 
0.2455 

----_ . 
-0.0137 
-0.0300 
-0.0400 
-0.0715 

0.0785 
0.0812 
0.0835 
0.0605 
0.0718 
0.0685 
0.0686 
0.0542 
0.0617 
0.0551 
0.0574 
0.0489 
0.0487 
0.0377 
0.0455 
0.0427 

-0.0894 
-0.1079 
-0.11'01 
-0.0959 
-0.ooy-l 
-0.0082 
-0.ol36 
-&Or78 
-0. 0090 
-0.0165 
-0.0230 
-0.0152 
-0.0250 
-0.03c4 
-0.0243 
-0.0258 
-0.0334 
-0.0376 
-0.0277 
-0.0219 

.; 

Table 13. (Continued)./ 
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Tests on a 1/12th scale model of the A.S.60. 

Table 13. (Contuwd.). 

I 
Kthout Airscrews 

i 

1.115 0.1119 -0.0197 
1 . 3L.0 0.1389 +0.0127 
1.392 0.1822 0.0631 
1.322 0.3815 -0.00~ 

0.665, 0.29 1.294 -0.1038 ' -0.0435 
I.573 -0.0611 +0.0106 
I.743 -0.0066 0.0654 

15,O 4.671 0.1580 0.0775 
0.705 0.24 ,‘:: 1.269 -0.0685 -0.0364 

1.547 -0.0280 +0.0146 10.0 1.721 co.0252 0.0672 
13.0 1.621 

3*9 
0.1792 0.0885 

0.755 0.19 I.241 -0.0297 -0.0303 
7.0 I.510 +0.0096 +0.0246 

10.0 1.658 0.0592 0.0724 
13.0 I.571 0.2102 

0.825 I ~ 0.0794 
0.13 

::: 
1.205 0.0155 -0.0181 
1.479 0.0511 +0.0293 

10.0 I.599 0.0972 0.0822 
13.0 1.526 0.2414 0.0&l+ 

I 
- ! I i ,_ _ 

AM. 
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--a---o-- Model less Tall and Nacelle 

”  

d”(Fuselage Da&m) 

Lift agarnst Fuselage Datum Angle For model wlthout ball 

Fuselage CL ?I; e 
0 

Datum (No T&l) compkte Model 
4 45 0 .610 -1.8 2.65 
I 80 0 346 -0 17 I 63 

-0 55 0 119 +I’43 0 88 
-3’10 -0.ll6 3 25 0 15 

3-4s 0 580 -0.17 3.28 Model less kacelieG 
0.75 0.320 +I 43 2 I6 

-7.30 -0.396 +7 I4 -0.16 

-05 .O- 0 $(No Tall) 0 5 10 
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