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I INTRODUCTION 

The Fairey Delta 2 (FR.103) is a research aircraft designed to investi- 
gate the aerodynamic characteristics of a 60~ delta planform through a wide 
range of lift coefficients and Mach numbers. Flight tests have already been 
made to determine the aerodynamic derivative s in order that comparisons 
could be made with the results of wind tunnel anti free flight tests and also 
with theoretical estimates. Yind tunnel data in the Mach number range from 
I*4 to 2~0 have been obtained on a 1/24th scale model in the 3' x 3' super- 
sonic tunnel at the R,A,E. Bedford and, so that the transonic speed range 
be covered, 8’ x 6’ tunnel tests at the R.A.E. Farnborough were proposed. 

This report describes the results of the 8' x 6' tests in the Mach 
number range O*85 to I.25 and includes limited data from the 3' x 3' tests 
for comparison. The same model was used for both series of tests. The 
transonic tests were made during March and April, 1959 and consisted of 
longitudinal and lateral stability measurements. 

2 DETAILS OF MODEL 

Details of the model dimensions are given in Table ?; Fig.1 is a 
general arrangement drawing and Figs.2 and 3 show the model mounted in the 
tunnel. It may be of interest to note that Figs.2 and 3 show the condition 
of the tunnel as it was prior to 1960, when modifications to the support 
strut and adjacent tunnel walls were introduced. 

2.1 Model construction and mounting 

With the exception of the forward portion of the fuselage, pilot's 
canopy and wing root intakes which were made of Tufnol, the model was con- 
structed of steel. The wing and drag balance which were integral, were 
machined in steel and the final wing profile was built up with araldite. 
The fin and rudder was also made of steel; grooves were cut on both sides 
of the fin at a position corresponding to the rudder hinge line so enabling 
the rudder to be deflected to the required angle. A similar procedure was 
adopted for the wing ailerons and elevators. Small details on the model 
were made of Tufnol - i.e., the wing fences, tail skid and fairing at the 
fin-body junction. 

The engine air intakes and entry ducts were correctly represented as 
far as the engine entry station and for completeness a fuselage boundary 
layer bleed was fitte3 on the inside of each intake. Aft of the engine 
entry position, the internal ducting was not representative due to the 
internal balance and sting mounting. As a consequence the cross section of 
the jet exit was annular; no attempt was made to control the internal flow. 

The forward end of the support sting was forked and fixed to the drag 
balance integral with the wing. The normal force , pitching moment and lateral 
components were measured at a strain gauge station on the sting aft of the 
forked joint. The rear end of the sting was fixed to the model support rig 
of the tunnel in the usual way (Figs.2 and 3). 

3 RANGE OF TEST CONDITIONS -- 

The following table summarises the range of the tests which were con- 
ducted at a Reynolds number of 2*1% x IO6 per foot, 

-6” 



r 
Bach number Incidence 

rancte * S ideslip Elevator 1 Aileron RUdCk I 
angles 7‘ angles f angles ir Measurements i 

-I 
0.85 0 9 0 95,0,99 , . * . -l”,OO,+10 00 00 00 oo -’ 
1.05,1,15,1,25 *3o(x2o)+15o I I f 

0,85,0.90,0,93,0,95,0,97 -l”,ool+~o 00 00 -jO uprioat 00 j I 
0.99,1,01,1.05,1,10,1.15 +3°(~oh150 
120,125 

I 
I , Normal I orce 

ditto 

ditto 

+I0 0’ 1 ditto i O” 
I Axial rorce 
Ff tchlne moment 

30 S ldeforoe 

00 I -4O 
Sawing moment 

I 
dftto 00 

,I 
Rolling moment 

df tto 

ditto 

-1°,+20,+50 00 -4O ditto 
+80,t11° 

230 

-lo,o" t1° 
+3qx2~)+150 ’ 

00 00 ’ -20 port+ 00 

I I 
-80 s tarb 1 d 

;I ‘_ 

* Wing incidence. 
f Angle between control chord and wing chord projected on to 

the plane of symmetry. 
# Angle between rudder and fin chords in a plane normal to the 

plane of symmetry and parallel to the body axis. 
+ Equivalent to -5’ aileron relative to 3’ aileron upf'loat. 

The model was tested throughout with boundary layer transition fixed 
on the wing and fin, by means of a band of roughness at the leading edge 
extending over 10% of the chord. The transition on the fuselage was also 
fixed by a band of roughness at 1% of the body length. In both cases the 
roughness was achieved by carborundum powder (grain size O*OO25") stippled 
on a base of silver paint. 

The tests also included measurements of total head and static 
pressure at the jet exit in order that corrections might be applied to 
allow for internal drag. Details of these measurements and the method of 
estimation are given in Appendix 1. 

4 CORRECTIONS TO RESULTS 

For the purpose of processing the results of six component force 
measurements, various corrections to the measured data have been 
necessary. The corrections include the angular deflections in pitch and 
yaw due to load, the changes in model weight components due to pitch and 
yaw, and those due to the various interference terms in the balance 
equations. Ref.1 gives Getails of the DEUCE computing procedure and 
corrections necessary in the 8' x 6' trnnsonic tunnel, and it is not pro- 
posed to describe these corrections in this report. hlention should be made 
however, to the fact that at the present time, no corrections are applied 
to the results of tests in slotted or porous transonic working sections 
due to blockage and constraint; they have not been applied in the present 
case. These effects are the subject of current investigations designed to 
give a basis for estimation. A further point which it is necessary to 
mention is that the lateral results have been corrected for tunnel flow 
angularity. The correction was determined experimentally by measuring the 
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lateral forces and moments over the complete range of roll angle at zero 
incidence. The flow angularity was assumed to be unaltered when the model 
was set at incidence. 

5 PRESENTATION OF RESULTS 

All forces and moments are referred to a right handed system of body 
axes, as shown superimposed on Fig.1. The longitudinal and lateral results 
are discussed separately, and Tables 2 to 4 and 5 to 7 contain all the 
numerical results. Figs ,446 and 17-39 show respectively a selection of 
these results to@ziAer v:ith a number of derived results, Most of the data 
presented refer to a 'standard' aircraft condition where the ailerons have 
3' upfloat, but the longitudinal results also include the case where 
aileron upfloat is zero. 

6 LONGI!lXJDINAL FORCES AND MOJ~NTS 

6.1 Lift 

Figs.4,5,6 and 7 show the variation of lift coefficient with incidence 
throughout the Mach number range; the curves are presented in 'carpet' form. 
The curves show in general a slight increase of slope up to CL 2 0.4 and 

above this value there is a gradual loss of lift slope which may be 
associated with progressive flow separations at the leading edge, J!?ith the 
controls undeflected, these effects are present at all except the highest 
Mach number (1 l 25), where, except for a slight loss of slope near the 
highest incidence tested, the lift curve is virtually linear. A comparison 
of Figs.4,5 and 6 shows that when the ailerons arc upfloated 3" and 
elevators deflected 4' u 

P 
the linear portion of the curves is extended to 

lower Mach numbers (1010 'Fig.7 further shows that the curves become more 
nearly linear over the whole of the tested Mach number range, in the trimmed 
condition. The curves thus demonstrate that upward deflection of the 
ailerons and elevators have a limiting effect on the extent of upper surface 
separations. 

Figs.4,5 and 6 also show how CL varies with Mach number at constant 

incidence. At the higher incidences for instance, there is an increase in 
C L of about 0.1 between M = 0*85 and O-99; at higher Mach numbers, CL 

decreases more gradually. The curves at constant incidence also reflect the 
variation of lift curve slope with Mach number. 

6.2 Pitching moment 

The pitching moment results are shown plotted in Figs.8,V and -lo. The 
curves indicate that the stability characteristics are for the most part, 
linear throughout the Mach number range tested. In general, the curves show 
i1o marked tendency to instability in the CL range tested; at a CL of about 
0.4 there is a slight tendency for a small forward shift of aerodynamic 
centre at Mach numbers of 0*85 and O*VO and within a small range of CL; 
this movement is recovered however at higher values of CL. Earlier unpub- 
lished results2 on a l/V scale model of the ER,103 tested in the R.A.E. 
IO' x 7' High Speed Tunnel also indicated a similar effect occurring at 
about the same C L and Mach number. These tests and others, on similar 

planforms, have shown that the limited degree of instability could be traced 
to localised flow separations on the upper surface, &thin a small range of 
incidence; as incidence was increased slightly above the critical value 
(between 7' and 8') these disappeared, due, it is thought to a flow 
reattachment on the upper surface. At supersonic speeds, the present tests 
show that the changes of stability over the measured CL range are very small. 



There is an aft movement of the aerodynamic centre by about 85 E 
in the Mach number range from 045 to 1.0, and for 0 < CL < 0.2. In the 
supersonic range (M = I*0 - 
less marked (about 2j% g). 

1*25) the aft aerodynamic centre movement is 

6.3 Drag 

Figs.l1,12 and 13 show the variation of CD with Ci; in a13 cases 

the curves are linear except at the higher values of CL where the influence 
of flow separations might lead to an increase above the linear rise in C D' 
At the highest Mach number, the linear portion of the curves is limited to 
a CD of about 0*55 (Cg = 0.3). The curves further show higher slopes at 
subsonic speeds compared with those at supersonic speeds, and this is 
shown in Fig.14 where the values of K, the induced drag factor (measured 
over the linear portions of the curves) are plotted against Mach number. 
In general, the values are relatively high; the supersonic values of K are 
roughly 15% lower than the values at M = 0*85 but show the expected slow 
rise with hlach number. 

Certain reservations are made in Appendix 1 concerning the corrections 
to measured drag due to flow through the internal ducts of the model. The 
difficulty of obtaining reliable drag measurements when the balance is 
situated in the engine duct flow has bocn encountered by other experimenters 
and in the present case the absolute values of drag shown in Figs.11, 12 
and 13 are suspect. However, the results showing increments in drag due to 
lift are not invalidated and are therefore presented without reservation. 

6.4 Comparison of results with 3' x 3' tunnel results 

Figs.15 and 16 show a comparison of longitudinal derivatives obtained 
from the present tests and those from tests in the 3' x 3' supersonic 
tunnel at the R.A.E. Bedford. 

Fig.l5(a) shows the values of lift curve slope plotted against Mach 
number for the trimmed and untrimmed (elevators undeflected and ailerons 
upfloated 3") cases. In both cases the present results appear to agree 
well with the extrapolated supersonic results. The trimmed curve in the 
transonic speed range shows the smoothing effect of up-elevator on lift 
curve slope compared with the untrimmed case. Good agreement is similarly 
shown in Fig.l5(b) between the two series of tests, on the position of 
aerodynamic centre. The transonic results have been estimated for 
0 < CL < 0*2 due to slight non-linearities in the pitching moment curves 

at subsonic speeds. 

Fig.16(a) shows aC Id &-l in the transonic speod range and indicates 
the sharp reduction of elevator power (about 5CY$) between M = 0*95 and 1.25. 
The agreement with the extrapolated supersonic results is good. Values of 
elevator angle to trim are plotted against hlach number in Fig.l6(b). The 
curves show that in the transonic ran e, 
trim at a given CL increases rapidly 7 

the elevator angle required to 
in the negative direction) with Mach 

number. Only two elevator settings were tested in the present tests and 
so the curves may be inaccurate at the higher values of CD shown. 
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7 LATEXAL DXRIVATIVES 

Figs.l?51 give a selection of the lateral forces and moments plotted 
against angle of sideslip at constant incidence (elevator angle 0' and 
ailerons upfloated 3"). The curves of yawing moment and sideforco are 
linear with sidcslip angle at all Nach number s and so curves are presented 
for four representative Mach numbers only (Figs.24-31). The rolling moment 
results show non-linearities in some cases and so a complete set of curves 
covering the measured Mach number range is therefore given. 

Many of the curves presented do not pass through the origin and this 
is probably due partly to model asymmetries and also to flow distortions 
when :he modol is yawed. The derivatives (Figs.X-34) have been estimated 
from the tangents to the curves at zero sideslip. The effects of control 
deflection are shown in Figs.35-38 and a comparison of the resent results 
with those measured in the 3' x 3' tunnel is given in Fig.3 5 . 

7.1 Rolling moment 

The curves of rolling moment coefficient against angle of sideslip 
(Figs.17-23) have a negative slopo in general; at each of the measured 
Mach numbers, the slope increases with incidence. At N = 0.85 and 0490 
the slope is positive for a = -lo and zero for a = 0'. The slopes are 
negative at uw = +I ' and as"the incidence is incrgased, -Sv increases in 

most cases. An exception to this will be seen in Fig.20 where the curves 
indicate a positive slope for a = i-9' at M = O-97. The incidence conditions w 
for this reversal correspond fairly closely with those for pitching 
instability noted in para. 6.2 and it is probable that the associated flow 
separations in the present case are aggravated by sideslip. As with the 
pitching instability, the ~alucs of 8 are seen to recover as the incidence 

V 
and Mach number is increased. Fig.32, which shows Lv plotted against Bach 
number, illustrates this region more clearly. The onset of this effect is 
seen to occur at a Mach number of about 0.93. 

7.2 Yawing moment and sideforce 

The variation of the yawing moment and sideforcc derivatives nv and -yv 
are shown plotted against Mach number in Figs.33 and 34 respectively. The 
values of nv increase with Mach number up to about M = l-2 at all the measured 
incidences, with a marked rise occurring near 11 = I.0 at zero incidence and 
at about M = 0.95 at the higher incidences. The probable explanation is that 
the reduction of critical Mach number on the leading (yawed) wing and vice 
versa, gives a stable contribution to yawing moment due to the difference in 
the drags of the leading and trailing wings. The curves of sidoforce 
derivative show similar trends; the value of -y, increases with Mach number, 
the increase being marked at about M = O-95 for incidences above about 5'. 

7.3 Lateral control power 

7.3.1 Ailerons 

The variation of &E is plotted in Fig.35 against Mach number at con- 
stant incidence. The control settings for this case were -2' on the port 
aileron and -8' on the starboard aileron corresponding to -5" deflection 
from the normal upfloat position. The curves show a general reduction of 
aileron power between M = IsO and 1.25, of about 3O$. The main feature of 
the curves is a marked increase of rolling power occurring at a Mach number 
of about 0 097 and for a small range of incidences above about +7'; this is 
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probably associated with a reduced lift divergence Mach nunbor on the 
port wing (-2' aileron) and increased lift divergence Mach number on the 
starboard wing (-8' aileron), the combined effect of which is to increase 
the rolling moment by about 30% for example at u = +Y". The off'ect 
nppcars to be suppressed at higher Mach numbers Xnd incidences. 

The curves of yawing moment and sidcforce due to aileron as shown 
in Fig@ U.36 and 37 show no marked changes with Fish number, The main 
cffuct to be noted in Fig.36 is that the application of negative aileron 
angle (port down and starboard up) products s, positive yawing moment but 
the amount decreases to zero as the incidcncc is increased to about +13". 
The curves of Fig.37 show a positive sidoforcc due to ncgativo aileron 
application and again the effect is reduced with increasing incidence. 

7.3.2 Rudder 

The change of' rudder power with Mach numbor .ia shovn in Fig.38 to be 
yery smxll; th? effect of incidence also appears to be negligible. 

7.1, Comparison cf results with 3' x 3' tunnel results 

Pig.39 shov,e a comparison of lateral dcrivnt~vcs obtained from the 
presel,t tests and those from tests on the same model in the 3' x 3' 
supersonic tunnel at the R.A.E. Bedford. The 
the two sets of rcslilts appears to be good. 

8 CONCLUSIOQS 

'The main conclusions from the tests are srLmmarised below. 

general agrcemont bctweon 

(i) The lift and pitching moment results do not depart approciabljr 
from straight lines up to the maximum measured value of CL (about 0*8). 

(ii) The present results confirm those from previous tests and 
shorr a slight decrease in longitudinal stability within a small incidence 
range (+7O to +Y") at M = 0.9 and below. 

(iii) There is an aft movement of the aerodynamic centre of about 
8,t z in the Mach number range from O*S5 to IQ. Between M = I*0 and I.25 
there is a further aft movement of about 2: ??. 

(iv) The drag results tend to indicate the presence of regions of 
separated flow at moderate values of C L and subsonic Mach numbers, which 

is suppressed at supersonic speeds. 

and 1 I;' Th 
ore is a 5% reduction of elevator power between M = 0*95 

l .  

(vi) The main feature of the measured lateral derivatives is the 
sudden decrease in the value of -4 at zbout Ef 

V 
= 0.93 and in a small 

incidence range between +7' and +YO. The effect is probably due to a 
local floits instability on the wing t:hich, at the smne incidenoos, is also 
respomible for pitching instability noted in (ii) above, 

(vii) There is roughly a 30,: deer-,q b.,se of aileron power between 
M = 1-O and 1.25. 

(viii)The rudder power appears to be unaffeotod by changes of Mach 
number and incidence in the range tested. 
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(ix) The longitudinal and lateral derivatives from the present tests 
are in good agreement with extrapolated results from the 3’ x 3’ supersonic 
tunnel. 

&. 

1 

2 

3 

LIST OF REFERENCES 

Author(s) 

Courtney, A.L. 

Title, etc 

Notes on proposed Aero H Data reduction 
system for 6-component sting model tests. 
(R.A.E. unpublished). 

Tests on l/Y scale model of the Fairey Delta 2 
(ER.103) in the R.A.E. IO' x 7’ High Speed 
Wind Tunnel. 
(R.A.E. unpublished). 

Warren, C.H.E., 
Weaver, A.K., 
Hopkin, Z.R., 
Neumark, S. 

A proposed scheme of Notation and Nomenclature 
for the aerodynamics of aeroplanes and missiles. 
(R.A.E. unpublished). 

LIST OF SYMBOLS 

Note that all forces and moments are referred to the right-handed system of 
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C 
C 

cL 

cD 
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'n 

cY 
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wing aspect ratio 

wing span 

aerodynamic mean chord 

lift coefficient = lift force/qS 

drag coefficient = rlrag force/qS 

pitching moment coefficient = pitching moment/qSg 

rolling moment coefficient = rolling moment/qSb referred 
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yawing moment coefficient = yawing moment/qSb 

sideforce coefficient = sid.eforce/qS 

axes 

induced drag factor = ti acd*(cL12 

rolling moment due to sideslip z aC4/a@, @ in radians , 
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I with Ref.3 
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TABLE I 

Details of 3'aire.y Delta 2 (ER.103) complete model 

Model scale:- l/24 

Wing area 
Span 
Aerodynamic mean chord 

Centre line chord 

Aspect ratio 

Taper ratio (tip chord/centre line chord) 
Thickness/chord ratio 
Sweepback of Leading edge 
Dihedral 
Fin thickness/chord ratio 

Blevator control area (2 controls) 
Aileron control area (2 controls) 
Rudder control arc-a 
Fin and rudder area (external to fuselage) 
Angle between wing chord and fuselage datum 
Duct intake area (2 intakes) 
Duct exit area 
Moment reference axis aft of 

leading edge ayex 

0.625 sq ft 
1*118 ft 

0*698 ft 

I*041 ft 

2000 

0.073 

o-04 

60' 

O0 

0*06 

0*0703 sq ft 
0.0566 sq ft 
o-0158 sq ft 
000655 sq ft 
+1*5O 

O-75 sq in. 
0.966 sq in. 
6.8 in. 

( i.e. 54'4% centre line OhOra)i 
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APPENDIX1 

DRAG CORRECTION DUE TO DUCT INTERNAL FLOW 

During the course of the tests, air was allowed to flow through the 
internal ducts of the model, but no attempt was made to control the flow 
quantity. In order that the model external drag might be obtained from the, 
measured values it was necessary to determine the internal drag. Measurements 
of total head and static pressure at the duct exit station were therefore 
made over a range of incidences and Mach numbers at zero sideslip, to provide 
the data necessary for an estimate of the internal drag. A ring of 13 pitot 
tubes was installed round the annulus formed by the sting support and the 
end of the fuselage. The tubes were fitted at the centre of the annulus and 
an additional pitot was fitted to determine the total head variation across 
the annulus; two static probes were also installed. The mean of the readings 
from the static probes was assumed to give the mean static pressure at the 
duct exit. The mean total head at the exit was obtained from the itot 
readings at the centre of the annulus and an empirical factor (O*y P applied, 
to allow for total head variation across the annulus. The estimation of the 
correction due to internal drag was then made using a formula derived as 
follows. 

Consider the external forces exerted on the intake stream tube, between 
the upstream and duct exit stations and resolved along the wind axis. . 

- -  

, 

i 
/ PO 
) Ho 
) 90 

Total external force = rate of change of momentum, 
Correcting the exit static pressure to free stream static pressure 

AD + (p, - p,) 5 cos o- = 2 q, A0 - 2 qE s cos CY 
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Therefore 

ACD = 2 q. Ao - * qE AE co= O- - (PE - PO) AE cos o 

90 s Qo s 

where S = wing area 

* ! 
ACD = 4: 

9, .LqQ r A,/A; A$ 
’ ‘q7q l q -  9-E cos O- -  1 (PE - PO) A-E cos o 

q, s 

but since, by continuity of mass, A,* Ho = A$ HE 

2 
ACD = % 9, C 

Ao'Ac? !E _ r ‘c l s l % LqE + 
('E - po) 

2 3 1 cos ~ 

A. A,/A," 53 HE 
= yf [ 2. 5& "'A'H-; J2 3 

n, (PE - PC) !E 
. i 0 I- 9, q + Ai cos 9, .- I Q 1 . 

Using the above formula, estimates of ACD were made and the correction 

made to the measured values of C 
table. DO Values of ACD are given in the following 

r I 
Saachnunber 

c- 1 
0.85 0.9-l 0.93 0.95 / 0.97 0.99 1.~1 i ho5 1.10 1.15 I,20 1.25 

, 
-4 0,0028 0.0028 0.0022 0.00~ 0.0028 1 

I 
0.0028 O,OO31 10.0O31 0.0039 0.0037 0.0025 0.~027 

+% WO26 0.0026 0.0027j O,Oa7 0,0027'O.OO28 0.0032 i 0.0031 o,o033 0.0035 0.0024 0.~~~26 
+lQ 0.0@1 0.0027! 0.0028.! OJKQ8 1.~$OP /0.0036 0.00~~ 0~~~36~O,CQ4O 0.0037~ 0.002~ !o.oo29b, I 

._ -.a*1 aA....- 0 

The measured values of CL were not corrected for the lift due to 
internal mass flow and momentum losses since the incidence range of the 
tests was sufficiently small for this correction to bc neglected. 

The dra 
measurements $ 

corrections estimated above and applied to the main drag 
longitudinal results, Tables 2 to 4 and Figs.11 to 13 and 

15 to 17) corresponded to about 233 of the measured CD, . The following 
limitations and omissions should be noted:- 

(a) No attempt was made to control the internal mass flow. The measured 
values of internal mass flow have been non-dimensionalised and compared 
with typical values measured on the full scale aircraft by Aero Flight 
Division at the R.A.E., Bedford. The comparison, given in Fig.43 indicates 
that the mass flow was about 50$ of the flight value at a Mach number of 
0*85; atM= l*25, the model value was about 85170 of the full scale value, 
The model results indicate non-representative mass flows particularly at 
the lower Mach numbers. 

r - jg,- 



(b) No allowance has been made for the base pressure acting on the ‘support 
sting cross-sectional area due to the uncertainty of estimation. 

(c) The small loss of internal flow momentum due to skin friction on the 
sting support inside the model could not be determined with any certainty 
and has been neglected. 

(cl) The post-exit thrust has been neglected and the effect of the jet QPS 
the boat-tail drag has been ignored. The measured value of static pressuref 
at the duct exit was about 12,: above the free stream value at M = 0.85 and 
about 2% above at M = I*25 

- 17 - 
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w 
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-&+92 

3'07 
5.14 
7'43 
9+58 

11'70 
13036 
16'12 

-I"24 
-O*lG 
-t-O* 91 

14004 
16*1y 

-1'23 -o* 101+ 
-O*ll -Oc05L+. 
+0*93 +0*007 

3009 0*115 
5'27 0*235 
7'47 00384 
y-66 04513 

II081 0*607 
13.99 0' 714 
16-14 00806 

-1~23 
-O*j5 
-l-o*93 

3'12 
5030 
-/*50 
yo71 

Ilay 
l4go4 

-0 * 055 
-0 0 ccc 
+Oe09'7 

0*207 
0*336 
0.429 
o* cc0 
o&3 
O"748 

0*0056 0*0059 
0*0065 0*0036 
0*0103 -0*0013 
0*0208 -0-01 co 
0*0430 -0*0239 
0'0704 -0@0.257 
O-11.52 -0004.26 
001 fjoy -0.0468 
0'2096 -0~0516 

lv = o*yo cI_-s-x- .=I 

-0*105 0*0073 
-0~056 OeOC67 
-0*006 0~0061 
+0*104 0~0101 

0*218 0*0216 
0*348 co0445 
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r\‘l = o-99 L-.s~~?. s. 

-0~110 0'0077 
-0 l 049 O-0067 
-kO'OO7 0*0072 

O-136 0~0128 
oa264 000272 
09412 000546 
00553 CQO942 
00676 0. I 423 
0*753 0*1887 

TABi,E 2 Y-SW-s-0 

Longitudinal characterStics ,,,,L-a,. ---c.vr---~. x-1 

77 = CO; o" aileron upflost 

C m 

0~0101 
0~0071 
0~0035 

-0aoo27 
-0*01L+1 
-0~0278 
-0*0276 
-0.0529 
-0*0546 
-0.0659 

000155 
0*0080 
0~0020 

-090156 
-0eo350 
-'3*062y 
-0"0872 
-0*1066 
-0*1066 

a0 I? 

-1'23 
-0*15 
+o*y5 

3.13 
5*31 
7.51 
9.71 

11 *yo 
14*05 

-0'101 
-0*045 
+0*018 

0'143 
0.269 
O-405 
0.535 
04658 
c-735 

-I"23 -O*lOG 
-@*I4 -0.040 
-Foe 94 t-09016 

3.13 0*141 
5.31 0.263 
7O5l 0'398 
yq70 0'521 

11*89 0*636 
1i+e06 0.737 

l!i = 1'25 

-1'23 
-0Qj4 
+04y4 

3"12 
5*30 
7 a 47 
ye66 

II*84 
14"Ol 

-0eo95 0*0108 ovo155 
-00042 0*0093 On0083 
+c'ol G o~ooyy -0*0027 

0*129 0~0150 -0 ~0224 
0'250 0*0288 -Oe0472 
0.362 0*0501 -000675 
00478 0*001 y -0*0881 
0.590 O-1226 -0=1091 
08689 O-1687 -0.1277 

0*0108 0*0157 
0*0100 040075 
0*0104 -0*0012 
0~0161 -0.0206 
0'0304 -0*0402 
oao559 -0+0636 
0*0928 -0*0861 
0.1382 -0*1065 
0*1840 -0*1065 

0*0112 0~0156 
0*0089 0~0065 
0*0097 -0~002y 
0~0152 -0'0243 
oeo297 -000456 
O~Oyl..L+ -0*0719 
0*0889 -0*0930 
0.1327 -0*1135 
0*1811 -0e1296 

* CD pnrtially cwreoteil for interval Jxq 
(See Appendix I) 

16*03 00866 0.2496 -0-1308 
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TABLE 3 

Longitudinal characteristics c-m 
?J = o"; 3O aileron upfloat 

a0 
m 5 5 7Il 

$1 = 0085 

0.0068 0.0208 
0*0046 o-01 97 
0*0054 0*0173 
0*0085 0*0115 
090173 0*0036 
0.0364 -0~056 
0*0626 -o*oogg 
0~102% -0.0273 
0*1458 -0-0321 
0*1954 -0*0392 

a, w 5ri 

-1'25 -0.129 
-0.18 -0.084 
+0*89 -0.033 

3'03 +0*067 
5.18 0.177 
7'35 0.293 
9.50 0*398 

II*68 0'530 
13*84 00628 
15098 0.719 

-0*155 o*oog1 0.0362 
-o*ogg o*oo6g 0*02gg 
-0.038 0*0@60 0.0257 
+0.088 OeO08g o~oloy 

0'212 0*0212 -0*0052 
0'354 0*0439 -0eo265 
0*467 0*0757 -0.0366 
0.592 0*1203 -0.0584 
0.723 0.1754 -0*0851 
Oe824 0.2330 -0-1029 

-1'28 
-0*1g 
+0*8g 

3.07 
5.25 
7'45 
g-62 

II*81 
14"oo 
16-17 

M = o*go .-.s,m_l 

0+0072 0 l 02&l 

0'0053 0*0208 
0.0052 0'0184 
000075 0*0114 
0*0173 +0~0003 
o*oj6g -0 * 0090 
000645 -On0126 
0'1072 -000365 
0*1516 -0 l o&20 

0*2033 -0.0541 

-1'25 
-0*1g 
+0*89 

3'04 
5'21 
7'38 

-0*131 
-0.086 
-0.034 
+0*073 

O-189 
0.306 
0.408 
0'548 
0.646 
0.740 

-1'27 
-0.18 
+o*y1 

3'09 
5'27 

:'z 
11~86 
14'03 

-00145 0.0085 090376 
-0.082 0.0058 0*0286 
-0.022 0*0065 0*0211 
+0*105 0~010% 0*0031 

00230 0-0230 -0'0135 
0.375 0.0473 -0' 0394 
0.517 0'0851 -0*0650 
00635 0.1288 -0*0826 
0.734 0.1789 -o*og50 

9'53 
Il.73 
13*89 
16.03 

-2L-- iI I*01 

-0.147 0*0118 
-0*077 0*008g 
-0*014 o*ooyg 
+0*105 0*0140 

0.243 0*0274 
0,376 0*0508 
o-513 oao866 
O-638 oq320 
0*727 0*1798 

-1'27 -0*142 0*0075 0*0281 
-O*lY -0*089 0'0057 0.0231 
+0*89 -0*034* 0*0054 0~0197 

3*05 -1-0.072 0*0073 0*0121 
5.22 0*189 0*0177 0*0004 
7*41 0.315 Cr.0386 -0~0114 
9*58 0.428 0'0680 -000204 

11.77 0*562 0*1118 -0*0435 
13.95 0.667 0*15g2 -000548 
16*10 0*75a 0.2125 -000665 

0.0365 
oeo250 
0*0161 

-0*0001 
-0'0220 
-0.0424 
-o-o669 
-0*0914 
-000967 

-1027 
-0.17 
to*92 

3.09 
5.29 

14'02 

M = 092 -a -.m I 
o*oogg 0*0311t 
OeOO68 0*0260 
O-0060 oeo226 
0*0082 0*0106 
0*0193 -000029 
090421 -0 '0201 
0'0720 -o* 0296 
0*1141 -0 l 0494 
O'lC34 -0*0667 
0.2192 -0*0776 

Z-<L**% 
-0a130 0*0141 
-0.072 0*0118 
-0*013 0*0112 
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0.374 0*0512 
0*502 o*oa55 
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O-705 0*1730 
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-O*lY 
+0*89 

3.06 
5*23 
7.42 
Y"58 
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-0'147 
-o*og3 
-Oe038 
e0*082 
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-1'25 
-0.17 
+o*g2 

0*0311 
0*0238 
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-0+0025 
-0.0242 
-0.0452 
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0*449 
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oe684 
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$' CD partially corrected for internal drag 
(See Appendix 1) 
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+o*p:, 

3.11 
5030 
7'4c) 
9-65, 

11'87 
14*06 

-I*25 
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0*0271 -0~034.9 
0*0474 -0*0556 
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001684 -0~llgl 

M = I"25 

-0*115 
-0 Q 05% 
-00 002 
+0*113 

0*'229 
0*X4. 
00467 
0,576 
On674 

O~Oll9 o-0272 
0*0095 0*0168 
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0*0140 -0*0120 
oao263 -090340 
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0*1156 -0*09%5 
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:k CD partidly correct;e?l for iriternal drag 
(See Appendix I) 

- 20 - 



4. TA3LE 

$sJitudinal characteristic2 

q= -4O; 3O aileron upfloat 

a0 
w cL 5 c m a0 

W 'rn 

-0a223 0*0168 000696 
-09169 0.0124 0*0641 
-0'113 0*003p 0*0610 
-0 l 002 0*0087 0~0526 
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O*& M = 
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-o*ooQ4 11.73 
-0.0042 13.90 
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~-zLLx22 :\‘i - 

0'0141 
0*0095 
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oeo128 
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0*1365 
0*1832 

0*92 A’1 z 
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0 l 0476 -1’34 
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0~0486 +0*83 
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o-0322 5'20 
Oe021 6 7*41 
0*0151 P-61 
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-0*0224 16~12 

0 a 0704 
0*0638 
0*0593 
0*0435 
0*0220 

-0*0026 
-0 0 0262 
-00 0304 
-0 ’ 0540 
-0*0798 

I.4 = 0*93 
-s- 

-0'224. oaol 54 
-0*175 040107 
-09117 0*0084 
-0*012 0.0064 
+0*107 0*0130 

0*229 0 *0300 
0.350 0*0565 
044Y0 o-0965 
0+600 0*1411 
0*691 o~lplo 

2-m M 

-0*215 0*01po 
-0'154 0*0146 
-0*089 0*0121 
+0*036 0*011p 

0*166 Oe0226 
0.308 0 ' 0439 
0’449 0.0775 
0’575 001185 
On661 0*1621 
0'777 OS2189 

-I*35 
-0.28 
+0*81 

2.96 
5.13 
7*31 
9.50 

11'70 
13.88 
16003 

0*0633 -1.33 
0*0602 -0e25 
0.0558 +0*85 
0 l 0457 3*02 
090350 5021 
0~0252 7'40 
0*0148 pa61 

-0*007y 11 l 79 
-0*0214 13*94 
-0.0357 16'12 

0*06Y4 
0.0637 
0*0545 
oa0380 
000197 

-0 l 0059 
-0*0310 
-0*0538 
-0.0588 
-0eO846 

A4 = 1'05 
-mm 

-0.203 0*0200 
-Oa142 0*0152 
-0.082 0*0140 
+0*048 0*0143 

0*176 0.0246 
0*311 0'0454 
0'447 0*0772 
0*570 0*1173 
0.643 091562 
0.756 0*2121 

M = O"Vl 

-0.226 0*0163 
-0*171+ 0~0115 
-0*121 0'0094 
-09012 0*007Y 
+o-110 0*01&4. 

0'238 0*0326 
0.356 0.0583 
00496 0*0990 
0*610 0'1447 
o* 702 0’1959 

-I*34 
-0e27 
+0*81 

2097 
5.14 
7*31 
P-48 

11 a68 
13.85 
16*00 

0~0670 -9 032 
0.0637 -0023 
0*0610 +0*85 
0*0524 3*04 
0*0396 5.22 
0*0238 7.42 
0*0126 9*62 

-0*0113 II*81 
-0 l 0300 13’94 
-0*0406 16~12 

000688 
0*0577 
O-0518 
0.0318 
0*0108 

-0*0115 
-00 0346 
-0.0556 
-0*0602 
-0.0852 

* CD partially corrected for internal drag 
(See Appendix 1) 
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TABLE 4 (Con$d.> 

% 52::: 
M = 1 'II 

5-n 

-1'32 -O*A35 0*0179 0'0574 
-0523 -0-l 22 0*0141 0.0477 
+0*83 -0*053 0*0125 0.0363 

3.06 +0*063 o*o1jy 0*0171 
5'25 0*1p3 0*0247 -0*0029 
?45 0*321 0'01+52 -0*0240 
3*65 0*.&p 0*0760 -0'0482 

II*84 0*56S 0~1156 -0.0633 
IL+*00 0*61.p!+ 0*1570 -0*0642 

-1.31 
-0921 
+0*83 

3006 
5.24. 
7O4.4 
9*63 

I?*31 
13.97 

= I-12 nr 

-0*131 0*0177 
-0"114 09012Lt. 
-0*051 0=0110 
-I-o*074 0*0133 

OQ195 0 'O&5 
0*330 o*ijlc51 
a.453 O*O?59 
o- 567 001 IL+8 
0.655 O*A57"1 

On0598 
0.0453 
0 * 0348 
O*Ol50 

-0 * 0053 
-080317 
-0 * 0504. 
-0*0693 
-0.0782 

-1*29 
-002-l 
+0*33 

3906 
5*24 

'9-E P 
11930 
43*97 

R !z 1.22 

-0.166 0*01p1 
-O*llO 0*0?41 
-0.049 0*0125 
+0*070 oeo116 

o*q94 0'0257 
0.3"10 0*0439 
O*434 0*0742 
Ok550 0~25 
0.652 O-1572 

0.0549 
0.0455 
O*O347 
0*0?43 

-o*ooy4 
-0'0302 
-0-0513 
-0.0722 
-0*oyo6 

-1 l 23 

-0420 
co*39 

3"O7 
5'24 
7'43 
g*61 

11*7y 
?3*Y6 

M = 1'25 w-1- 

-0*158 0.0175 
-O*lOO O*Ol jl+ 
-O*O1+3 0*0120 
+0*076 O*OlL+2 

0*,!95 On0246 
0.315 0.0437 
0.427 0.0713 
0*5&-O 04-1036 
0.637 O*q524 

0'0523 
0*0420 
0=0309 
0*0089 

-on0136 
-0.0339 
-0.0537 
-0 * 07% 
-o*og22 

'YID partially corrected for internal drag 
(See Appendix I) 
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P” 

-1 *I8 
-1'24 
-1.2-l 
-I*16 
-0.06 
-0.13 
-0*17 
-O*lO 

I;‘;; . 
-1-1'07 

3'4.5 
3.17 
I $09 

-1'09 
-3'17 

0*99 -3'18 
0.94 --ta45 
1'00 +I*14 
I*05 3'18 
3'13 -2"Yl 
j-06 -0.93 
3'04 +0*93 
3*10 2.90 

Longitudinzl and Lateral characteristics .a---- 

rl = o"; 30 aileron upfloat 

5.20 2'94 
5.17 @97 
5.20 -0.91 
5'22 -2094 
7.35 -2.96 
7*33 -0*98 
7'33 +0*98 
7.34 2'90 

9*49 2'97 
9'47 0'99 
9'47 -0'99 
9'49 -2.97 

II*56 -2.99 
11965 -0.99 
Il.64 +0*98 
II.66 2.99 

cL CD C m % 'n cY 
M = 0.82 i- 

-0*116 0*0050 
-0.137 0*0093 
-oally o*ooyo 
-O*lOl 0'0088 
-0.047 0*0072 
-00068 0*0087 
-o*oy5 040076 
-0.078 0*0061 

-0*035 0*0056 
-0.043 0.0066 
-0 ' 001 0*0071 
co*006 0*0075 

0~091 0*01oy 
0.078 0*0112 
0*069 0*0108 
0.066 0*0106 

00176 0~0190 0*0008 
0.176 0*0192 0*00"11 
0.186 0*0200 0*0003 
0.193 0*0199 -0*0016 
0.303 0.0387 -0*0087 
0.298 0*0382 -0-0079 
0.295 0.0380 -o*ooy1 
0.291 0*0374 -O”0089 

0.400 0*0644. 0*0114 -0*0056 
0.392 0.0635 0*0098 -0*0021 
0*394 0’0640 0*0102 i-0.0016 
0*403 0*0652 0*0115 0 l ooye 

0.532 0*1047 0*0299 0*0068 
0*533 0*?050 0*0314 0*0020 
04527 0*1042 0*0293 -0*0019 
0.528 0*1041 0*0283 -0.0058 

0*0174 oeooo2 
0*0202 -0*0004 
0*0204 -0*0002 
O-01 99 -0*0006 
0*0168 -0*0012 
0*01y6 -0*0002 
0*0201 0 
0*0196 +0*0013 

0*0157 o*oQ14 
0*0147 0*0003 
0*0134 -0-0006 
0'0142 -0*0022 
o*ooy1 +0*0037 
O-01 14 0*0012 
0*0089 -0*0007 
0*0103 -0*0026 

-0*0034 
-0*0012 
+0*0012 

o*oQ40 
0*0040 
O*OOl I 

-0*0012 
-0*0040 

-0*0040 
-O*OOl y 
+0~0011 

O*OOjl 
0.0038 
0*0014 

-0*0014 
-0*0037 

-0*0043 
-0*0018 
+0*0012 

O*OOl&Z 
-0 * 00#!&2 
-0*0018 
+o*oooy 

0*0036 

0*0037 -0.0227 
0*0008 -0.0068 

-O*OOlY +0*0068 
-0. 0044 0*0231 
-0*0051 0.0246 
-0*0023 o~ooyr, 
-0*0010 -0*0080 
-0'0039 -000237 

+0*0032 
0*0007 

-0*0023 
-0.0048 
-0*0049 
-0-0024 
-0*0002 
+0*0024 

0*0194 
0*0070 

-0 l 0090 

-0*0215 
-0.0239 
-0'ooyl 
+0*0061 

o’olyz 

0'0211 
0*0067 

-0*0087 
-0'0240 
+0*0215 

0*0072 
-0*0070 
-0'0224 

-0*0215 
-o*m57 
+0*010y 

0.0262 
0.0282 
0*0117 

-0*0037 
-0*0208 

- 23 - 



a" v P” cL cD %l 

-3-16 -0.129 
-1 '07 -09143 
i-1.07 -00131 

3-15 -0*106 
3-17 -0.052 
I l oy -0*071 

-I*09 -00039 
-J*l7 -0-085 

0*0238 o*ooog 
0.0257 -0*0002 
O"O270 -0*0002 
000234 -0 * 0006 
0*0209 -0~0012 
O"O229 -0 * 0001 
0'0250 -O*GOO2 
0'021eO +o* oooy 

-I*20 
-1026 
-1023 
-1 *I7 
-0007 
-0*13 
-0.18 
-O*ll 

0*0091 
o~ooy5 
o*oo@L 
O”OO<;; 
0*0074 
o*oot37 
oeo079 
oaoo74 

-0*0097 
-On0038 
-0*0008 
+0*0016 

0.0025 
-0 l 0009 

-0*0033 
-0*0058 

o-0352 
0~0109 

-0*0045 
-0*0177 
-0~0200 
-09004cr 
+0~0102 

0*0249 

+0*98 -3*18 
o-95 -I*15 
I-00 +I*14 
4.05 3018 
3'15 -20 y1 
3aO8 -0*93 
3.05 t-o*93 
3.11 2'91 

-o*ojy 
-0.042 
-0*003 
+o* 001 

0*093 
OaO& 
0~062 
ovo71 

G * 0050 
O~OOGR 
0 * 0079 
OoGO81 
090:06 
0~0110 
0~0104 
0~0104 

0*0187 0*0011 
0*0181 0~0002 
oeo177 -0*0010 
0*0184 -0*0017 
00012-l +0*0035 
on01 33 0 - 0008 
0*013y -0~0010 
0*0122 -0*0027 

-0*0058 
-0~0033 
4-o ' 0001 

0~0031 
-0*0054 
-0a132 
-0*0004 
+0~0025 

0'0234 
O*Ol oy 

-0~0067 
-000217 
+0*0254 

0*0107 
-0*0041 
-0.0206 

5*23 2.94 
5020 0.97 
5*23 -0*91 
5-25 -2'94 
7-4-l -2.97 
7'38 -O- 98 
7*38 +0*99 
7.39 2*36 

06181+ 0*0193 0*0013 
oe1n3 oeo195 0.0023 
00-l 90 0~0199 0*0036 
0*200 o-0203 0~0016 
0.313 0 o 0401 -OeO077 
0*307 0.0395 -0~0070 
0'304 0*0391 -0eOO68 
0'303 00038G -000087 

-0'0041 
-0*0015 
+0*0010 

0*0038 
0*0034 
0~0008 

-0*0010 
-0eoo39 

0~0030 -0*0213 
0 ' 0001 -0*0059 

-0*0027 i-o*01 01 
-0*0055 0*0259 
-0.0056 0~0264 
-0*0021 0*0085 
+0*0005 -000072 

0*0030 -0-0220 

Ya54 2'97 0*4-07 
9'54 O-99 0.411 
9.54 -0' 99 0*410 
9'55 -20 98 0'414 

Il.74 -3'00 0.554 
11'72 -0.99 00542 
Il.72 +0*99 0*546 
IIn 2.99 0'54% 

0.0659 -0-0132 
0.0664 -0*0139 
0*0668 -0.012.7 
On0675 -O*OlL+.2 
0*1104 -0.0381 
0*1084 -0*0334 
0~1093 -0.0342 
Cl*1087 -040330 

-0*0063 
-010022 
+o*Q018 

0*0055 
0*0058 
0*0030 

-0*0008 
-0*0050 

0*0031 
0*0001 

-0'0022 
-0*0051 
-0*0050 
-040020 
-0'0003 
+0*0017 

-0*0215 
-0.0047 
+0*0106 

000267 
0*0296 
0*0108 

-on0043 
-0*0193 

- 24 - 



TABLE 5 (Con$& 

a0 
W P" cL cD 5-n 5 'n % 

M = O'Q 

-1'22 -3'15 -0*130 o*oog1 0.0247 
-1026 -1.07 -o* 149 0*0104 0'0285 
-1.24 +I*07 -0*132 0*0102 040274 
-1.18 3'15 -0*114 o*oog7 000255 
-0007 3.17 -0.052 0 l 0079 oeo205 
-oa13 1 *IO -0*06g 0*0085 0*0230 
-0*18 -1*og -o*og7 0*0080 000231 
-0*12 -3.17 -0.085 0=0074 0*0235 

-t-O*98 -3-18 -0.042 0*0064 0°0198 
on95 -1'15 -on042 0*0070 0.01 yo 
1'00 +I*15 -0*002 0*0076 0~0172 
-l*o5 3@18 +0*005 0*007g 0*0171 
3.16 -2*g4 01102 0*0103 o-0091 
3.10 -0’93 o*og6 0*0107 o*oogj 
3.06 +o*gj On073 0*0102 0’0114 
3.12 2.31 0'073 09oogp 0*011p 

5'24 2.94 0.188 0*0195 
5.22 0.97 0*189 0*0198 
5.25 -O*Pl 0.202 0.0207 
5-27 -2*94 0.205 0*0208 
7'43 -2a37 0.329 0*0412 
7.40 -o*gy O"22 O-0413 
7'40 i-O*98 o&6 090407 
7.41 2*36 0.317 On0408 

9.57 2'97 
9'57 0.99 
9'58 -0'99 
9'59 -2998 

11'77 -3'00 
11*76 -0‘99 
ii-76 +O*PY 
11-76 2.99 

0.427 0'0701 -0*0202 
0'429 0*0705 -0*0201 
0.434 0*0713 -0'0200 
0*&O 0*0721 -0.0223 
0*566 0'1139 -O'OL!&3 
00565 oa113g -0'0431 
0.567 0*1144 -0*0431 
0'558 0~25 -0.0401 

-O*OOlj 
+0~0010 
-0 l 0009 

+0*000p 

-0*0171 
-0*013G 
-0*0131 
-0*0138 

-0*0003 
-oeooo3 
-0 4 0001 
-0*0005 
-0*0015 
-0 ' 0006 
4-0 l 0001 

0*0010 

0*0012 
0~0003 

-0*0010 
-0'0021 
+0*0033 

0*0010 
-0*0010 
-0*0029 

-0*0041 
-0*0016 
+oeool 0 
*0*0041 
+0*0039 
+0*0007 
-0=0016 
+0*0043 

-o*oo60 
-0'0032 
+0*0008 
o*ooy+ 
0*0059 
0*0030 

-0*0007 
-0.0046 

-o*oQ48 0*0233 
-0*0023 0 ’ 0090 
+0*0006 -0-0076 

0*0035 -0.0224 
0*0038 -0.0227 
0*0008 -0*0082 

-0*0020 +0*0081c 
-0.0045 0.0223 

-0*0050 0'0227 
-0*0022 0*0081 
+o * 0009 0*0082 

o-0040 0'0241 
-0 l 004.4 0.0216 
-0*0023 o* 0089 
+0*0008 -0+0076 

0.0034 -090224 

0*0036 -0.0231 
0*0010 -0.0082 

-0*0020 +0'0079 
-0.0049 0.0243 
-0*0049 0*0250 
-0*0027 0*0103 
+o*oooy -O*OO72 

0+032 -0*0211 

0*0031 
0’ OOOG 

-0*0021 
-0 * 0050 
-0*0049 
-0*0023 
+0*0002 

000023 

-0.0222 
-0'005Y 
+0*0089 

0.0262 
0.0292 
0*0105 

-0~0065 
-0'0210 
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TABLE 5 (Cord&) 

a0 N 

-1'23 
-1027 
-1'24 
-1*18 
-0-07 
-09-I 3 
-O*l y 
-o-q3 

-too98 
o-94 
1 *Ol 
1*05 
3.16 
3*10 
3.23 
3'12 

PO 

-3.15 
-1 l 07 
+I *O? 

3016 
3*17 
I 'IO 

-1 l 09 
-3*1a 

-3.19 
-1'15 
+I -15 

3*18 
-2.91 
-0.93 
CO'92 

2.91 

5.25 2'94 09195 0*0207 -0*0013 -0 l 00&a 0~0032 -0*0211 
5.23 0.97 onlyl 0'0205 +0*0012 -0~0020 0 ' 001 li.. -0 0 0083 
5.27 -0091 00 208 0*0218 -0*0003 +o"ool 1 -0*0018 +0*0077 
5029 -2-94 0.216 oeo224 -0 -0008 0 ' 0045 -0.0045 0.024~ 
7'45 -2.97 0 ' 341 0*0442 -0*0174 0*0039 -0.0048 0.0256 
7'43 -0*98 0.340 0*0443 -0*0176 0 * oooc -0*0021 000085 
7'42 +om98 on333 On0434 -0*0177 -0~0014 +0'0007 -0-0066 
7’44 2.96 0.335 O-0433 -0.0211 -0.0043 0'0035 -0~0225 

cL % 
C n 

-0*,145 0*0104 0*0283 -0 l 0001 -0*0049 0.0237 
-0~151 0~0110 0*0309 -00 0002 -0'0021 0*008-7 
-0'137 0~0109 0.0307 -0'0004 +o* 0009 -0 - 0081 
-0'115 0~0.102 oeo267 -0 l 000-y 0 - 0040 -0.0233 
-0*057 G * ooag 0 ' 021+-o -0*0018 0 l 0041 -0.0243 
-00071 o'ooyl~ o * 0262 -0~0006 0-0011 -0*0079 
-0 l -l Cl+. 0 l 0086 0*0267 -0 - 0001 -0*0018 -r-O~006p 
-0.092 O*GO79 0+0271 to*0007 -0 * 0047 0*0230 

-0-045 
-00046 
-0-002 
4-0~001 

O.GY9 
0.097 

0~0008 -090056 0*024.7 
0 -0*0023 0 l 0090 

-o*oooy -40 * 0009 0~0081 

-0*0021 0*0039 0.0235 
i-o*0033 -0 0 0048 0*0242 

0*0007 -0*0018 0*0077 

00072 

G*OO70 oeo212 
OS0077 0*0217 
O-0078 O"0188 
0~0084 0*0196 
O~OlO(3 0.0129 
0~0111 0~0109 

O*OlO'r 0*0129 -0*0031 +0*0033 -0.0225 

g*G0 2*y8 0*4&3 0.0735 -0*0269 -0.0038 090033 -0mo230 
9960 O*YY O-445 0*0739 -000267 -on0022 0 * 0007 -0.0063 
9*60 -0'99 0 l 450 on0747 -0+0277 +0~0001 -0*0021 i-0 l 0090 

Y"63 -2*98 0%64 000766 -0*03<7 +0*0025 -0.0048 on0271 
l-l*79 -3*oo oe 573 0*1162 -0 - 0487 0'0058 -0 l 0047 0*0284 
11078 -on99 0*573 0*1168 -0*0495 oaoo2y -0'002% 0*0108 
II '78 +O*YY o"574 0~1170 -0 * o&a8 -0~0006 +o l 0001 -0 l 0060 
1-i m-78 2.941 00 568 091159 -0*0461 -0.0046 0*0024 -0*0224 



TABLE 5 (Contd.) 

a* r-7 P” cL cD %l 5 
M = 0 '97 

'n 

-I*23 -3.16 -09147 +0*0093 +0'0344 -0'0002 -0*0050 +0*021+1 
A*29 -I*07 -0-166 0'0110 0*0381 -0+0006 -*0*0022 0*0080 
-1.26 +I l 07 -0*150 0*0114 0~0365 -0*0004 +0*0008 -0.0084 
-I*19 3.16 -0~123 0*0105 0*0323 -0.0007 0*0036 -0*0227 
-0*08 3.18 -0*059 0.0088 0.0248 -0~0016 0'0040 -0*023g 
-0.15 1 *IO -0*078 090095 0 ‘0281 -0*0008 0*0007 -0*0083 
-0.1 y -1.oy -0.107 0*0092 0*0309 -0*0004 -owoo20 +0*0074 
-0012 -3*18 -0*092 0*0081 0*0299 +O*OOOS -0*0052 0.0246 

0*98 -3.19 -0 l 048 +0*0071 +0*021+9 0'0013 -0.0052 +0'0236 
0*94 -1'15 -0.046 0*0078 0'0246 0*0002 -o*oo23 O-0084 
I.02 cl*15 co l 004 000082 0*0182 -0*0010 +O-0008 -0*0082 
1905 3.18 o*Go4 O"O084 0*0193 -0-0022 0*0041 -On0239 
3.18 -2.91 0*115 0*0122 oe172 +0*0036 -0-0046 +0*0237 
3#12 -ov93 on107 0.0123 0*0082 0*0008 -0*0021 0*0093 
3.08 +04 93 00084 040113 o*oov7 -0*0017 +0*0003 -0'0059 
3.14 2.91 0.084 O*Ollj 0*0101 -0*0035 oeoo32 -0'0220 

5.27 
5.25 
5'27 
5*30 
7*47 
7'45 

51% 

2.94 +0*209 e0=0229 -0*0062 -0.0048 +0*0035 -0*0230 
0.97 o-213 0*0232 -0~0062 -040022 0*0006 -0'0070 

-O*Vl 0.214 0.0234 -0'0045 +0~0010 -0*0021 +0*0086 
-2'94 on233 0'02& -0*0084 0*0037 -0*0047 0'0248 
-2*97 0*360 0*0468 -0*0250 040017 -0.0053 0.0268 
-00 98 0.354 0~0465 -0=0251 0*0003 -0'0020 0*0081 
+o'vv 0*351 0.0460 -0.0268 -0'0004 +0*0008 -0ao72 
2.97 0'353 0.0458 -0-0277 -0*0031 0*0039 -0'024.0 

;*“Q; 
YI64 
9.64 

11'82 
II*80 
11'80 
1!*81 

2*98 +0*479 +0*0799 -0.0425 -0*0030 +0*0034 -0'0237 
0.99 0.475 0*0794 -0.0379 -0*0017 0~0007 -0*0076 

-I*00 O-484 C*O807 -o*o435 -0*0025 -0*0026 +0~0119 
-2*YY 0*482 0*08Oi -0.0425 +0'0005 -0'0053 0.0288 
-3.00 0'579 0*12y -0~0614 0.0050 -o*oo55 0'0306 
-o*vv 0,594 0*1224 -0eO581 0.0028 -090023 0*0108 
+o*99 0.594 0-1226 -0.0592 -0*0011 -0 * 0001 -0 l 0042 

2.99 0’593 oe1224 -0.0569 -0 l 00% +0.0026 -0.0227 

- 27 - 



TABLE 2 (Cqntd.) 

a0 -2 P” cL cD C Ill %. 

p = O*PP 

cn 

-1'23 -3O16 -0,154 +0'0105 
-1'28 -1'07 -0.165 0*0119 
-I"24 +I -07 -0-143 0~0110 
-1'18 3.15 -0*116 0~0101 
-0007 3a1? -oeoy& 0*0083 
-0043 loop -0~072 O*OlO3 
-0.18 -I*09 -0 ' 1Ol.c 0*0097 
-0012 -3*q8 -0 l 032 O-0087 

+0*0382 0 0 0001 
0~0419 -0 * 0004 
0'0332 -0*0001 
0@0331 -0*0010 
0+269 -00 0021 
0*0287 -0~0010 
0*0310 +o o 0002 
0~0302 0*0013 

-0*005P 
-0~0028 

0 0 0000 
+0*0030 

0*0028 
0 D 0001 

-0.0027 
-0 l 005y 

+0*0258 
o~ooyl 

-0.0064 
-0~0223 
-0’0216 
-000062 
+0*0092 

040270 

+I l oo -3.43 -0 * 030 +OaO066 +o-0205 0*0018 -0*0055 +0*0255 
O-96 -1'15 -00036 o*oogq oeo215 0*0002 -onoo30 0~0103 
1'02 +I*14 +0*007 0~0032 0*0168 -0~0011 -0'0002 -On0058 
I.06 3'18 +oeo13 o*ooyL& o"o155 -0.0024 +0'0034 -0eo230 
3020 -2'91 0*133 0*0146 -0*0012 +0*0039 -090053 +oa0246 
3'13 -0.93 Oa118 o@oljg +0*0015 0*0009 -0-0023 0*008g 
3'09 +0*33 OQO32 0*0137 0*0057 -0*0015 -0 o 0001 -0*0055 
3.16 2'91 0*102 0*0136 0*0016 -o*m37 +000028 -0 * 0208 

+5*29 +2.94 +0*224 
5027 on97 0.230 
5.31 -00 31 O-2.46 z -2-95 0.257 

-2'97 0*384 
7'47 -0*38 0*378 

;‘$ . +oe39 +2*37 0.375 o* 369 

+0*0252 -O*OA50 
0*0260 -0*0158 
o-0278 -0*0185 
0*0283 -0*0198 
On0518 -0*0403 
0~0513 -0*0397 
0*0509 -oe0339 
0*0503 -0*0390 

+9*67 
9-68 
9068 
9*69 

II*86 
II*86 
11*85 
II487 

+2*g8 
+O*YY 
-0'39 
-2'98 
-3001 
-I*00 
+O*g8 

2.93 

+0*511 +0*0868 
0.517 0*0881 
OeF21 
0*;20 

Oe08y2 
0*0892 

00636 0.1322 
00635 0*1326 
00631 0*1318 
O-635 0~1329 

-0*0637 
-0e0650 
-0.0655 
-0.0635 
-0.0810 
-0*0803 
-0*0731 
-0~0803 

-0~0048 
-O*OOl p 
+0*0011 

0.004-l 
0'0040 
0~0016 

-0*0017 
-0*0041 

-0*0063 
-0-0023 
+0~0020 

0*0070 
0 * 0049 

-0*0013 
-000065 
-O"0108 

+0*0033 
0*0004 

-0 ' 0025 
-0'0055 
-0*0061 
-0m27 
+o l 0006 
+0*0041 

+onoo41 
0 

-0*0026 
-0*0065 
-0*0063 
-0 * 0028 
-0 * 0001 
-00026 

-0*023ij 
-0.0075 
+0*0082 

0.0264 
On0286 
0*0095 

-0.0072 
-0*0254 

-0 l 0257 
-o*ooyk 
+OmO108 

O”031 2 
0.0333 
0*01l+L+. 

-0*0039 
-000223 
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TABLE 5 (Contdd 

a0 w B” cL 5 ‘n cY 

-1.23 -3*16 
-1026 -1407 
-1.23 +I 007 
-I*17 3*16 
-0*05 3.18 
-0.12 1 'IO 
-0*16 -1 -09 
-0112 -3.18 

-O-IL& 
-0.146 
-0'129 
-00107 
-0-04-I 
-0.058 
-00089 
-0*086 

+o.o268 
0*0100 

-0*0069 
-0.0232 
-0.0234 
-0*0076 
+O*OOY& 

0.0266 

4@‘014.8 +0.0341 
0'0157 0.0325 
0.0152 0.0320 
0*0146 0*0294 
O"O132 0~0216 
0.0137 080227 
0'0132 0'0282 
0*0120 0.0267 

+0*0007 
-0cJoO2 
-0*0006 
-0*0011 
-0*0020 
-0*0008 
-0*0002 
+0*0010 

-cl * 0064. 
-0*0033 
+0*0002 
+0*0035 

0*0036 
0*0004 

-0*0029 
-0.0061 

+I l Ol -3*19 
0'97 -1'15 
A*03 +I*15 
1.06 3*18 
3'21 -2.92 
3'14 -0'93 
3.11 +0*93 
3.46 2.91 

-0.024 
-0ao25 
+G*O18 

09014 
$3; 

l 2 
0'105 
oe103 

+0*0113 +0*0172 
0*0115 000178 
000123 0.0125 
080125 0*0149 
090167 -o*ooL&? 
0~0164 -0*0036 
0*0162 +0*0008 
0*0160 0 l 0001 

o*oQ21 
0*0003 

-0~0011 
-0.0024 
+o"oo42 

0*0010 
-0*0016 
-0 l 00&o 

-0*0062 
-0*0031 
+0*0003 

0~0038 
-0*0061 
-0*0026 

0 
+0'0034 

+0*0268 
0*0114 

-0~0070 
-0*02l+o 
+0=0274 

0*0101 
-0*0059 
-0*0229 

+5*31 
5029 
5.32 
5'35 
7.52 
7.50 

+2*95 +0*235 
0.97 0,237 

-00 91 0.247 
-2.96 0.261 
-2.97 0*388 
-0-99 0.385 
-0*99 o-384 
+0*99 0.372 

2.97 0*366 

+0*0290 -0~0201 
0*0289 -0*0194 
0.0302 -0.0204 
O-0308 -0.0223 
0*0545 -0*0429 
0’0ypl+ -0 l o&.1 

0*0543 -0 l O&l 

O-0532 -0'0407 
0.0525 -0*0390 

-0.0042 
-0=002-l 
+0~0011 

o*ooL& 
0'0050 
0*0015 
0.0015 

-0*0015 
-0*0053 

+o l 0041 -0-0248 
0*0005 -0*0074 

-0eoo27 +o*ooyo 
-0*0124 0'0437 
-0.0073 0*0311 
-0*0030 0*0113 
-0.0027 0*0101 
+o*oooy -0 l 0084 

O*OO&!+ -0’ 0254 

+9*69 +2’98 +0.509 +0 a0897 -0*0653 
9.69 0.99 0'512 0'0902 -0.0647 
9.69 -1'00 0.516 o*oyoy -G*O664 
9.70 -2.98 0.520 0*0915 -0*0673 

II l yo -3.01 0.652 0'1373 -0.0947 
II-89 -I*00 0*651 0.1375 -0*0934 
II*88 +O*YY 0.646 0*1367 -0*0910 
11.89 2.99 0.644 0*1364 -o*oy11 

-0*0069 
-0*0026 
+0*0020 

O-0074 
0*0083 
oeoo27 

-0eoo24 
-0 l 0082 

+0*0050 -0.0272 
0*0004 -0*0067 

-0'0035 +0*0131 
-0*0077 0*0331 
-0*0085 0.0377 
-0.0035 0*0145 
-0*0002 -0 ' 004.9 
+0*0035 -O'O;z~-dI 
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TABLE 5 @c-h3.> 

a0 F? P” CD % 
I, 

M =m,*Olj 

-1'24 
-1826 
-1‘23 
-I*17 
-0*05 
-0.12 
-0917 
-0.12 

-3*16 -0*148 
-1.07 -0*146 
i-1007 -0.122 

3016 -04102 
3.18 -0.040 
1 #IO -0*057 

-lo09 -0 0 089 
-3*18 -00083 

0*0166 0.0357 
0*0170 0’0354 
0*0157 0 l 0305 
O*OI 60 0.0287 
oqo135 0'0211+ 
ObO14.3 oeo227 
oeo145 0*0280 
0’0139 0'0252 

+o .0005 
-0 l 0001 

-0 l 0006 
-0e0016 
-0 - 0023 
-0*0010 
4-o * 0001 

0*0014 

-0 l 0076 
-0-0038 
+0*0008 
0’0050 
0*0049 
0 l 0009 

-0*0033 
-0@0072 

0 00295 
0'0114 

-0*0068 
-0*0254 
-ono21+.7 

LO l 0073 
+0*0098 

0.0286 

-3.19 
-1.15 

1'02 +I*14 
I*07 3-18 
3'22 -2*g2 
3.15 -o"y3 
3'11 +o*93 
3*18 2.91 

-0 l 023 
-0*021 
+O*OlO 

09020 
0*139 
0*130 
04lo6 
0.1'12 

0*0119 O*OI 60 
0~0129 0*0163 
0*0134 0*0138 
O-0144 0*0122 
0*0179 -0*0064 
OmOI -0-0059 
000175 -0*0013 
0*0175 -0*0032 

io 00023 
0 ' 0004 

-0~001 I 
-0 -0032 
+On0048 

0*0011 
-O*OOl p 
-ObO045 

-0*0071 
-0 ‘0032 
+o’ooop 

0*0049 
-0 l 0071 
-0*0031 
-0*0002 
40 a 0047 

0.0275 
0*0108 

-0~0071 
-0'0253 
+0*0292 

Oe0118 
-0'0045 
-0-01 pp 

5.31 Q.95 
5.29 0497 
5.32 -0*91 
5.34 -2.95 
7.52 -ze97 
7'49 -0.99 
7.48 +0*99 
7’50 2.97 

0.236 0.0295 
o* 235 0*02gy 
0*244 0.0305 
0.255 0*0313 
0.383 o*w%J+ 
0.376 0.0540 
0,367 0*0531 
0,365 0*0527 

-090238 
-Oa0216 
-0*0237 
-0.0251 
-0.0463 
-0*0456 
-0.0431 
-on0435 

-0*0058 
-09023 
+0*0010 

0.0047 
0'0047 
0*0016 

-0*0016 
-0*0059 

o*oo47 -0*0252 
o*ooo4 -0+0061 

-0*0028 +0~0100 
-0 -0072 0 l 0301 
-0.0077 0*0321 
-0*0031 0*0118 
+0*0013 -0*0096 

0 ’ 0047 -0*0259 

;2~ 9:69 
9.70 
9.71 

II*89 
Id*89 
11'88 
II-88 

+2*p8 0*5o3 
1’00 004.84 
0.99 o*w5 

-0.99 0*512 
-2.98 0'513 
-3*Ol 00634 
-I*00 0*636 
+o*gy 00633 

2’99 04627 

0*0882 -0*0671 
0*0855 -0.0643 
O-0885 -0*0690 
0*0895 -o-o690 
0*0898 -0@0709 
0*1334 -0*0905 
o-1337 -0~0924 
0*1332 -0*0914 
001323 -0'0877 

-0*0072 
-o* 0053 
-0-0026 
+0'0021 

0*0075 
ObO080 
0*0029 

-0~0027 
-090081 

O-0047 -0 ‘0252 
0*0027 -o*oi 32 
0 l 0003 -0 * 0059 

-0 ’ 0030 +0*0117 
-0*0082 0 ’ 0345 
-0 l 0093 O-0386 
-oeoo41 OQO166 
-0*0002 -0*0046 
+o’ooL&. -0*0257 
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JT.&LE 5 (Contd.) 

CL0 
w P” cL cD %I ‘n cY 

oeo160 0.0331 
0*0164 0~0315 
0.0157 0'0285 
0*0160 000267 
040138 0*0176 
0*0146 0'0215 
oeo142 oeo236 
0.0137 0.0242 

-1'22 
-1.26 
-1.23 
-I*17 
-0*05 
-0.12 
-0.16 
-0*?1 

-3016 
-I*07 
+1*07 

3-16 
3*18 
I-09 

-1 l oy 
-3'18 

-on135 
-0-136 
-O*lIG 
-0*097 
-0*034 
-0*055 
-09077 
-0.075 

o*ooo5 
0 * 0004 

-0*0008 
-0*0020 
-o*ooay 
-0*0013 
+o * OOOlc 

0*0017 

-0*0082 0.0294 
-0+032 0~0101 
+o ’ 0009 -0-0085 

0 *0051 -0*0267 
oeoo52 -010262 
0*0002 -0*0062 

-0'0035 +0*0102 
-0@0082 0*0294 

1 l Ol -3b19 -04016 o-0125 
0098 -1015 -0’014 0*0135 
I.03 +I*14 +0*017 0=0132 
1'08 3*18 0*028 o"o143 
3'21 -2'92 0.134 0*0183 
3*'15 -0'93 0.134 0*0184 
3'12 +0*93 0.112 O-0176 
3'18 2.91 0*112 o-0176 

0*0133 
0'0125 
0*0089 
O-0084 

-0~0097 
-0~0110 
-0*0066 
-0'0068 

oao25 
0'0007 

-0~0016 
-0#0038 
+0*0045 

o~oooy 
-O*OOl y 
-0*0049 

-0*0082 000297 
-0*0039 0~0118 
+0’0007 -0*0078 

0 0 0052 -0eo261 
-0*0076 +0*0288 
-0*0036 0*0107 
+0’0005 -0 0 0064 

0.0046 -0 0 0242 

5’32 2.94 O-237 0*0298 
5’30 0.97 0*241 oeo302 
5’33 -O*Yl 0.250 0*0309 
5’35 -2.95 0.260 0.0315 
7’53 -2.98 on383 0*0538 
7*51 -oe99 0*382 0*0540 
7'47 +o* 99 0.371 Oa052y 
7.51 2.97 0.367 0.0525 

-0.0283 
-0.0278 
-0*0305 
-on0317 
-000540 
-0*0531 
-0*0516 
-0*0501 

-0~0062 
-0*0023 
+0'0011 

0*0054 
0*0051 
0*0011 

-o* 0022 
-0*0063 

0.0045 -0 * 0242 
0*0005 -0*0060 
0*0034 +0*0111 

-0*0076 0.0287 
-0.0082 0*0324 
-0*0036 0*0123 
-to * 0009 -0.0084 

0*0051 -0.0256 

9'71 +2*98 0.504 
9'71 0.99 0'512 
Ye71 -I*00 on509 
9.72 -2'99 O-513 

11'91 -3OOl 0*632 
11ayo -1.00 0.633 
II-91 +0*98 0.635 
II '91 2.99 0.628 

030866 -0.0780 
0*0887 -0*0778 
0.0887 -0*0761 
0*0893 -0~0762 
0'1322 -0*0982 
0.1325 -0*0989 
0'1330 -0*1000 
0.1317 -0'0974 

-0*0073 
-0’0028 
+0*0017 

0'0073 
0*0078 
0*0022 

-0.0027 
-0a72 

oa56 
0*0005 

-0*0039 
-0*0098 
-0*0097 
-0*0050 
-0=0007 
+0'0049 

-0.0268 
-0*0056 
+0*0137 

0'0370 
oaO381 
0*0169 

-O"O024 
-0.0252 
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T&L% 5 (Contd.) L_J_ n.sr 

a* 
W P” cL CD % cn cY 

0'0162 0-0251 
090158 000235 
090161 oeo205 
0*0140 000~12 
0.0146 0*0127 
0*0141 0*0169 
0*0137 0*0168 

-1’20 
-+I'22 
-1.16 
-0*06 
-0'12 
-O*ll+ 
-0’10 

-3@17 
+I007 

3.16 
3*18 
I*09 

-I*10 
-3.19 

-O*ll y 
-O*llO 
-o*oyo 
-0'033 
-0.046 
-0.064 
-0,062 

+O*OOl y 
-o*ooo3 
-000025 
-0OOO36 
-O*ool I 
+0*0010 
+0*0023 

-0.0098 +0*0347 
-toeooog -0*#73 

0*0051 -0*0267 
0'0057 -0*0264 
o*ooo6 -0’ 0059 

-0eoo45 +0*0143 
-o*ooyg o*o349 

+I*03 -3'20 -0~001 o*oi 27 
0'99 -1015 -O*OOl oao133 
j'O2 i-la14 +0*018 0*0140 
I.07 3*18 0*028 0~0149 
3-21 -2*92 0,136 0*0182 
3.14 -0'94 0*128 0*0186 

+0*93 0*113 0*0?79 
2091 0*114 0'0177 

oa0063 
0*0062 
O*OQ34 
0*0013 

-0*0167 
-0*0158 
-0'0125 
-0'0127 

0*0031 
0*0011 

-0*001q 
-0 ' oo.!+.!+ 
4-0’0045 

0*0013 
-0~0011 
-0.0046 

-0*0101 
-o*ool&3 
+0*0005 

0*0056 
-090088 
-0*0036 
-0*0002 

+o l 004-2 

0*0354 
0*0160 

-0*0061 
-0~0260 
+0*0315 

o-0122 
-0*0031 
-Omo208 

5.31 +2*94 0’232 
5.29 o*v7 0.234 
5.32 -o* 31 0.240 
5'34 -2'95 0*245 
7.51 -2*98 o*367 
7'48 -on99 0*360 
7.48 -I-0*98 o*355 
7'49 2.97 0.353 

0*0288 -0*0375 
0*0294 -0°0339 
0*0298 -0*0357 
0’0299 -0*0X8 
0*0517 -0.0578 
0*0510 -0.0575 
090504 -0*0565 
0'0503 -0.0558 

-0*0054 
-OeO016 
+O*ool y 

0*0054 
0*0060 
0*0017 

-0'0015 
-On0058 

0*0046 
0 

-On0038 
-OeO089 
-0 e 0091 
-0 ’ ool+.Lt 
+0'0004 

0*0050 

-0*0239 
-0*0046 
+0~0116 

~I*0316 
OMO334 
090136 

-0.0053 
-0*02L& 

9*68 +2*98 O-473 
9.68 0.99 0*476 
9*68 -I*00 00483 
9.70 -2'99 0*488 

11883 -go01 O-601 
II*87 -I*00 o*Goo 
Il.87 +0*98 o*596 
II.87 3'00 0.589 

0*0815 -0.0756 
00 0824 -0*0779 
0 l 0834 -0~0801 
0”08q+ -090803 
0.1251 -001009 
0'1251 -041015 
0*1243 -0*1004 
0'1234 -090980 

-0*0055 
-O*OOl g 
+0*0023 

0=0062 
0.0074 
OQoo29 

-0*0021 
-0ao63 

0*005l+ 
o*oOQ2 

-0*0050 
-0*0108 
-o*oi 05 
-0.0049 
-0=0004 
d-o*0055 

-o* 0244 
-0 l ool&. 
+0*0160 

0*0383 
0*0391 
0*0170 

-0*0028 
-0*0262 
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TABLE.5 (Conta 

a0 
W F” cL cD C m 5l cY 

-04116 0*0103 0*0260 
-0*123 0*0148 0*0%84 
-00 I oy 0*0141 000259 
-00089 090137 0" 0201 
-0*031 0*012l+ 0*0120 
-0*050 0*0131 0*0167 
-0 a 061 0*0128 0'0186 
-o*odg 0*0124. 0*0201 

-1'20 
-1'24 
-I*22 
-I*16 
-0005 
-0012 
-OnA 
-O-IO 

-3*17 
-.I*07 
+I*07 

3.16 
3018 
1 *og 

-1 *IO 
-3*19 

0*0017 
0 0 0007 

-0*0005 
-0 a 0020 
-0*0031 
-0 0 0009 
+o D 0006 

0*0021 

-o*oogy 
-0*0046 
+0*0005 

0*0052 
0'0047 

0 
-0*0046 
-0*0096 

0*0334 
O*Ol3Y 

-0 *Go& 
-0.0252 
-0*0238 
-0 * 0049 
-t-O*0143 

0*0336 

I"03 -3.20 
1'00 -I*15 
1'0% +I*14 
I-O? 3*18 
3.20 -2.93 
3'11+ -00 grt. 
3'12 -l-o*93 
3*)8 2*91 

-0*005 
-o* 001 
coeo14 

0.026 
0*12c 
0.128 
on113 
O*llY 

0*0114 0'0088 
0~0112 0.0072 
0*011y 0 - OOL2 
0*0131 0*0032 
0.0162 -O*Ol$O 
0*0167 -O*Ol$ 
0.0163 -0'0125 
O*Olt;l+. -0*0142 

0*0032 
0*0010 

-0*0012 
-0'0039 
-+0'00.!~7 

O*OO12 
-0*0014 
-0'0045 

-0*0100 
-0.0046 
+0*0002 

0*0047 
-0*0094 
-0.0047 

0 
+0*0048 

0'0341 
0*0145 

-0*0056 
-040239 
+0*0327 

0*0142 
-0'0042 
-0*0225 

5'31 +2*94 0*230 
5.28 O*Y7 0*229 
5*31 -0-92 0*232 
5'34 -2*95 0 * 2l+G 
7.50 -2*98 0*3Gl 
7'48 -0.99 0.360 
7"47 +0*98 0'354 
7'48 2*97 0.349 

0.0278 -0'03J1.3 
0*0282 -0*0346 
0*0283 -0 * op+& 
0.0289 -0*0370 
0 l 0500 -090612 
O'O501 -0*0531 
040495 -0*05y1 
0*048y -0.0565 

-0*0052 
-0*0016 
+0°0017 

000058 
0*0061 
0 a 0020 

-O*oo1y 
-0.0056 

0 * 0049 -000228 
0’0001 -0*0040 

-0'0043 4-o * 01 jr, 
-0’ 0090 000326 
-0*0087 0*0331 
-0*0042 0*0142 
-0 a 0003 -0.0032 
+o*OO43 -0~0224 

9.67 
9.66 
go66 
9.67 

II*84 
II*84 
II.84 
11*84 

e2.97 
0.99 

-I*00 
-2'99 
-3*Ol 
-1 l oo 
+0*98 

2*99 

0.470 0*0805 -0 *O-798 
0*468 0*0805 -0*0784 
0*470 0*0808 -000786 
0.470 0.0807 -0.0779 
0.575 0*1179 -090978 
0*577 0*1196 -o*oy81 
0*580 0*1205 -o"o999 
on577 0*1201 -O*Oy89 

-0.0062 
-0*0016 
+o~ool D 

0*0060 
o*ooc5 
000026 

-O*OOl y 
-0*0060 

o*ool+o 
0 * 0002 

-o*oolJ+ 
-0.0089 
-0 ’ 0oy6 
-0*0043 
-0*0007 
+0*0046 

-0'0220 
-0'0040 
+0*0153 

0'0345 
0'0375 
0*0161 

-0*0023 
-000236 
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a0 w 

-I*30 
+I ‘89 

5.09 
8*31 

41’54 

-1 V31 
i-1 l 89 

5*11 
8.34 

11’59 

-1’33 
+I ‘89 

5.11 
8.35 

ii*62 

-1.33 
+I ‘89 

5'12 
8037 

11'62 

-1’33 
+I Oyl 

5.15 
8Q41 

II*67 

-1'32 
i-l'92 

5*18 
8-46 

II*70 

Lorgitudinal and Lateral characteristics 

rl= -4O, 3O aileron upfloat, t: = -3’ 

CL cD 

-0.203 090135 
-00 054 0 l ooy1 

+0*105 0~0151 

0.282 0.0428 
0*461 0*0913 

000156 
00 0100 
on0171 
0*0438 
o-0956 

-0e223 
-0-056 
+o'llo 

0.289 
0,443 

090170 +O-0598 
oeo104 0*0461 
0~0168 0.0355 
0*0460 0*0161 
0'1001 -0*0121 

-0.222 
-0*061 
+oel oy 

oazol 
oG93 

000184 +0*0615 
0~0121 0*051A 
040186 0*0360 
o-0485 0*0156 
0*1017 -0*0158 

-0.227 090186 
-0.050 0*0114 
+0*130 0*0195 

o’ 324 0*0519 
0.517 On1072 

-0.214 
-0*034 
+0*160 

0.372 
0*544 

0*0201 

0'1168 

0'01 y+ 
oeo236 
0*05?6 

%l 

o-0472 
0.0402 
0*0290 
0*0146 

-0*0017 

hl = o*yo --m-m 

-t-o*0514 
0*0385 
0*02Gy 
0*0189 

-0*0054 

M = O’Y-( 
+0*0698 

O* 0538 
0.0367 
0*0094 

-0 0 0230 

0’92 

-0*0325 

hl = 

+0.0642 
0’0455 
0*0240 

-o"o14y 

C e ‘n cY 

-0*0014 0*0026 -0 l 0056 
-o*oooy 0*0025 -0.0058 
-0*0007 0*0026 -0*0054 
-0*0011 0.0025 -0*0039 
-0 * 0006 0*0021 -0~0013 

-0 * 0008 0*0033 -0*0080 
-0*0010 0'0022 -0 l oo/!& 

-0*0010 oa26 -0'0054 
-0*0012 0*0026 -0a52 
-0*0003 0*0019 -0*0011 

-0*0010 
-0~0011 
-0 *oooy 
-O*OOl y 
-0*0004 

090027 -0*0064 
0=0024 -0*0050 
0.0027 -0*0063 
0*0027 -0*0050 
oeoo22 -0*0028 

-0*0011 G-0032 
-0*0010 0*0029 
-0*0012 0.0028 
-0*0018 0*0027 
-0*0003 0*0021 

-0*0080 
-0*0078 
-0*0x164 
-0*0051 
-0*0018 

-0*0010 0.0025 
-0*0012 0.0024 
-0*0014 0*0025 
-0*0014 0*0026 
-0*0004 0*0022 

-0.0056 
-0 ’ ool+.8 
-0'0053 
-0'0047 
-0'0020 

-0w27 

-0*0007 
-0*0012 
-0*0012 
-o*oooG 

0*0033 -0*0080 
000025 -0*0055 
0.0024 -0'0041 
0*0028 -0*0051 
0*0026 -0*0028 
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TABLE 6 (Centd.) 

CL* w c 
L 

-1032 
cl.93 

5.19 
8.46 

II-73 

-0*220 
-0'033 
+oe172 

0.375 
0.573 

-1'31 
+I*94 

5*20 
8-4-Y 

11.76 

-00203 
-O*O-i8 
+o"171 

o*378 
0.572 

-1.31 
+I*96 

5023 
8*51 

II*81 

-0*190 
-01002 
-FOeI 

0*382 
0'574 

A*30 -0.172 
+I'97 +0*011 

5.25 0.200 
8-83 0.389 

11.82 0.570 

-1.30 
~96 

5'24 
8.52 

l-I080 

-0*170 
+0*003 

O*lYO 
0.373 
0'545 

-1.30 
+I*97 

5'25 
8.53 

11'81 

-0.167 0'0210 +0.0602 
+0*012 0*0128 0*0170 

0*189 000258 -0'0104 
00369 0~13569 -0.0458 
0.539 0.1084 -0.0764 

cD cnl 

0' 03.21 +0*0726 
0.0153 0'0504 
0*0269 0.0131 
0'0623 -0.0214 
001222 -0*0585 

E = I*05 

0*0239 +O"0666 
000172 OOO407 
090285 0'0145 
0+0632 -0*0231 
0.1208 -000634 

M = 1'10 

0.0220 +0,0634 
0~0162 Oe0332 
0.0285 0'0003 
0*0625 -0-0334 
0*1206 -0.0660 

iv = I*15 

0*0214 +0*0538 
000164 0.0205 
0*0300 -0*0080 
oeo631 -o*oLp!+f, 
0.?194 -0.0746 

&I = 1-g 

0.0203 +o"o559 
0~0148 ono24!+ 
0*0277 -O"O098 
0*0593 -0.0438 
0*1131 -0 ’ 07Lc5 

K =I*25 

52 

-0~0009 
-0’0011 
-0*0013 
-0’001 I 
-obooo9 

-0~0009 
-0’001~ 
-0*0013 
-0*0012 
-0’0010 

-0~0010 
-0'0013 
-0*0014 
-0'0014 
-0*0012 

-0’0010 
-0'0011 
-0*0010 
-0*0007 

-0*0006 
-Oe0008 
-0~0007 
-0*0008 
-oeooo4 

-0*0007 
-o"ooo9 
-0*0007 
-0*0007 
-0'0003 

cn 

oao26 -0*0051 
0.0024 -o"oo4j 
0*0022 -0=0039 
0.0023 -0eoO31 
0*002l+ -0.0027 

0.0029 -o*oo56 
0'0020 -0-0025 
0.0024 -0*0038 
0.0025 -0*0036 
0*0019 -0*0007 

om26 -0*0047 
0*0017 -0'0019 
0*0024 -o"oo40 
0*0021 -0*0030 
0*0014 -0 ' 0001 

0~0024 -0*0036 
0’0010 -0eoo27 
0~0017 -0*0013 
0*0014 0 
0*0013 +0'0005 

0~0020 
0*0019 
o"oo17 
0*0010 
o"ooo9 

OaO018 -0eoo25 
0'0011 -0*0004 
OaOO08 +0*0011 
0~0006 0.0016 
0'0004 0.0024 

-0'0032 
-0~0029 
-0*0017 
+0'0007 

0*0014 
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TABLE 6 (Con& 

CL0 
N 

-1.30 
+I*85 

5'09 
8*32 

ll*y+ 

-1.33 
+I089 

5.10 
8.34 

11*60 

-1.35 -0'234 040172 +0*0684 o*oooy -O"oo41 0*0051 
+1*89 a064 o'ooy4 0*0520 0*0005 -0*0047 0*0078 

5'12 +0*104 0=0152 0.0357 0*0005 -0.0043 ~I*0064 
8.38 0'292 0'0449 0*0202 -0'oooy -0. 0044 O*OQ82 

11.65 O*l+83 0*0970 -0'0070 +0*0012 -0*0046 0*0094 

x; . 
5.13 
8.40 

II*66 

-1.33 -0.220 Oe0189 +0*0664 0.0008 -000038 0.0039 
+I ‘90 -0*054. 0*0117 0.0522 0'0007 -0-0043 0-0064 

5O15 i-O'121 0*0194 0.0383 0*0005 -0*0043 0*0070 
8.41 0'312 0*0501 0*0157 -0*0002 -0*0046 040088 

II*70 0'519 0*1080 -0*0221 +0*0008 -0*0050 0*0104 

-1.34 
+I*92 

5'19 
8948 

11*73 

cL cD 5l-l 55 
M = 0*85 

5-l cY 

-0.205 0~0150 coeo471 o*oooy -O"O038 0'0045 
-0,054 0*0095 090390 0*0010 -0'0042 0'0059 
+0*100 0*0154 0*0310 0*0008 -0 ' 004-l+ O*OQ87 

0,281 0*0425 0*0141 0*0005 -0*0045 0*0092 
0.456 0*0896 -0eoo65 0*0012 -0 l 0046 0*0095 

-0'216 000163 +0*0539 0*0012 -0*0036 0*0035 
-0.055 0*0096 0'0400 o'oooy -0*0041 0*0057 
10'103 0*0158 on0314 0.0006 -0*0040 0.0064 

0.282 0.0432 0*0150 0*0001 -0'0045 OeO085 
0.472 o-0942 -0*0070 oaoo13 -0*0050 0*0105 

-0'235 0*0177 +0*0716 o~oooy -0 l oolj-2 0*005l& 

-00067 0*0096 0*0563 0*0007 -0'0043 O*oo65 
+00106 oeo162 0*0410 0*0002 -0~0042 omoo65 

oa300 0+0465 0*0185 -0*0006 -o*oo41 0*0066 
0'491 0*0996 -0*0106 +0~0012 -0'0045 0*0088 

M = 0*9? 

M = 0’99 

-OS228 0 l 0200 +0'0723 0*0008 -0 l OOl+l oa52 
-o*ol&. 0*0124 0*0531 0*0007 -oaoo47 0*0071 
+0*156 0.0227 0'0248 0*0004 -0 l oo.!+..i+ 0.0081 

0'374 0-0596 -0*0135 0'0005 -0.0045 0*0085 
0.538 0'1153 -0'0304 0 l 0001 -0.0045 O-0093 
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ct” m cL cD %. (53 
M = la01 -__j-.-3s 

% 

-1 O34 
+I l 93 

5020 
8.49 

11'78 

-0 - 223 
-0eo35 
i-O.162 

00376 
00576 

0*02-i 7 
0*0153 
0*0261 
000628 
o-4238 

0*0148 
OeO489 
0*0191 

-0*0178 
-0 - 0534 

0*0008 
0 * 0006 
0 l OOOLt. 

0 l 0007 
0 * 0003 

-0*0041 
-0.0046 
-0.0046 
-o* oo.!&. 
-090053 

000051 
0~0073 
00 0079 
0 l 0074 
040114 

ni = I*05 -ie-- 

-1’33 -o- 205 
+I*94 -0*020 

5.22 +0*180 
8*50 o-377 

II.79 o* 567 

0 l 0240 oeo651 0~0010 
0*0174 0~0404 0'0004 
0.0292 o*ooyg 0*0006 
0*0635 -0-0232 0 ' 0009 
oe12’15 -0.0550 0*0009 

-0 l ooi+& oa 0053 
-0 00053 o*oog2 
-0 l 0047 0*0073 
-0 l 0049 0*0081 
-0*0056 o"o121 

iv = 1'10 -_yl;-w 

o l 0645 o*oooy 
0~0351 0*0007 
0*0012 0 *0003 

-000327 0*0008 
-0 * 0645 0*0010 

-0 ’ 00&3 0*0067 
-0’0054 o*oog-/ 
-0 l 0047 0.0079 
-0*0046 0*0081 
-0aoo52 0*0073 

-1 l 31 -0*189 0*021y 
-I-1.96 -0-005 0*0154 

5’24 +oelpo 0*0281 
8053 0*381 oeo623 

11'82 oe566 0*1188 

M = 1'1~ ---- 0 

+0*0598 0*0013 
000295 0~0011 

-0*006& O-0008 
-0-0386 o~oooy 

-0 l o-71 0 0~0010 

-1'32 -0-181 0*0208 
+I 096 -0.002 0*0149 

5'25 -to*195 0*0278 
8055 0*386 0~0621 

II l 84 0.564 0*1183 

-0'0049 000078 
-0'0049 0*0082 
-0*0050 0'0086 
-oeoo50 0*0097 
-0*0051 0*0113 

-0.0048 0*0079 
-0*0047 0*0082 
-0*0048 0*0089 
-0'0049 0~0103 
-0*0046 0*0104 

-1.31 -o* 173 
i-1096 +0*005 

5.25 0*189 
8*54 0*371 

11.83 0e548 

o-0203 t0~0572 0*0012 
0.0432 0*0242 0*0011 
0*0265 -0*0087 0*00-l I 
0 ’ 0592 -0*0405 0~0010 
0~1146 -0*0728 0*0011 

-I*30 -0*162 
+I l 97 +0*012 

5’25 O-187 
8*55 0.368 

II 083 o* 535 

0*01p1 -l-o*0544 0~0011 
0*0135 0.0215 0 * 0009 
o-0259 -0~0103 0*0010 
0.0580 -O*O.!,.I 6 0~0011 
0*1110 -0'0738 0*0011 

-0 l 0047 0*0077 
-0 l 0052 o eoo96 
-0*0052 0*0103 
-0*0050 0*0101 
-0.0048 0*0108 
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a0 w 

-1'23 
-O.-l7 
+0*89 

3'02 
5*16 
7'32 
9'44 

II l 60 
13*75 
A5088 

-I*23 
-0*17 
+0*89 

3.03 
5'17 
7'34 
9'49 

II*66 
13*81 
15*94 

-1925 
-0*18 
i-0489 

3*07 
5.19 
7'36 
9'53 

11*69 
13083 
15'97 

';lBLEA -- 

Loq@.tudi.nal and Lateral cjmracteristics 

rl zoo; 5 = -2' port, -8' starboard; i: = 0' 

CL cD 

-0*129 
-0*085 
-0*034 
to*oGy 

0*180 
0*306 
0'401 
0*527 
0.632 
0*721 

on0136 0*0203 
0*0117 Omo?86 
o'oloy 090157 
0.0133 O*ooV? 
0~0222 0*0002 
0'0425 -0*0107 
0*0676 -0*0130 
0~1062 -0*0306 
0*1503 -0'0348 
0*1988 -0*0417 

-0*126 0'0135 
-0*082 0*0116 
-09035 0*0111 
+0*076 0*0132 

0*189 0'0231 
0*312 0*0436 
0.417 0*0704 
0.547 0*1116 
0.652 0.1575 
0.737 0*2073 

-09136 090138 
-0-088 0*0115 
-0*037 0*0706 
+0*115 0*0138 

0.193 0*0236 
0*324 0.0455 
0*452 0*0772 
0.566 0.1166 
On688 0*1629 
04753 0*2140 

Iii = O-90 

0*0202 
0*0198 
0.0172 
0*0078 

-0*0105 
-040133 
-0*0165 
-0*0370 
-090465 
-0*0539 

Ri = O-93 

0*0236 0~0156 
0*0215 0*0156 
0*017Y 0*0151 

-0*0132 0'0149 
-0*003? o"o154 
-0*0164 0*0167 
-On0289 0*01e3 
-0.0443 0*0141 
-0*0571 0*0128 
-0.0652 0*0104 

5? 

0*0146 0'0022 
0*014.4 0*0017 
0*0142 O*OOl y 
040138 0*0008 
0~0144 0*0008 
0*0154 0*0006 
oao143 0*0005 
0.0126 -0*0016 
0*0128 -0.0024 
0*0107 -0*0020 

0*0151 0*0030 
0*0153 0*0031 
O*Oll+5 0*0027 
0*0145 0*0022 
0*0142 0 * 0009 
0*0167 0*0013 
0*0137 0*0007 
0*0134 -0*0007 
0*0130 -0*0018 
0~0102 -0*0013 

cn 

0*0041 
0*0034 
0*0027 
0*0018 
O-001 y 
0*0012 
0’0007 

-0'0007 
-0*0015 
-0*0012 

3 

-0*0041 
-0*0041 
-0.0047 
-0*0023 
-0*0025 
-0'0025 
-0eooda 
+0*0031 

0*0056 
0*0057 

-0.0064 
-0*0067 
-0.0055 
-0 * 0050 
-0*0018 
-0*0040 
-0*003? 
+0*0003 

0*0025 
0*0027 

-0’ooyo 
-0*0075 
-0*0052 
-0*0034 
-0'0047 
-0*0031 
-0*0031 
+o ’ 0002 

0 ~0028 
0*0025 
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TRBLE 7 (Contd.) 

a0 
W cL cD c m 

O-01 36 0.0282 
0*0117 o-0256 
0~010p o-0223 
0'0131+ 0*0102 
0*0243 -0*0021 
0.0473 -040206 
0*0804 -000367 
0*1181 -0*0459 
0*1670 -0eo641 
0*221G -0*074-J+ 

0*0150 0 00033 
0~0155 0 l 0033 
OQOI 51 0*0027 
0~0155 0*0023 
0'0156 0*0020 
0*0179 0*0018 
0*0199 0 l 0007 
o*ocr45 -0 l 0005 
O*OlZG -0*0011 
0*0109 -0'0011 

-094l65 
-o* 0071 
-0 l 0049 
-0 l 004.8 

-0 l OO@ 
-0*0042 
-0*0021 
+o l 0008 
+0*0028 
+o 00026 

-1'24 
-0.18 
-t-0*89 
3*o5 
5'21 

-OS-t35 
-0'091 
-0*035 
+0*082 

0.204 
o-339 
0’4.70 
09568 
0.478 
0.773 

II Q70 
13*86 
16*00 

Id = 0*97 

0.0288 
0°0243 
O"O183 
0*0063 

-oao114 
-000328 
-0 ‘0498 
-0*0566 
-Omo834 
-on0975 

-I 925 -0.138 0*0136 
-0*18 -09086 0~0113 
+O*Yl -0 l 021 0*0106 

3-07 +o * 095 ObO053 
5*23 0.223 obo270 
7'41 0.361 0*0510 
9'59 0.495 0*08&r 

11 '74 0.592 0'1248 
13’91 0.714 0*1778 
16.06 0*813 0.2342 

O-0155 0 l 0030 
0*0157 0=0027 
0*0153 0*0031 
0*0157 0*0022 
O*O? 64 O-0021 
O*Ol go 0*0018 
0*0211 0~0007 
0*0141 -0*0008 
000135 -0*0018 
0*0115 -0'0020 

-0 ’ ooyt. 
-0*0052 
-0*006~ 
-0 * 00.&y 

-0 l 0045 
-0 l 0045 
-O*OOI 6 
+0’0030 
0*0043 
0 ’ 0049 

OeO-i5G 0'0334 
0*0126 0*0237 
0'0124 0*0163 
0*0166 o*ooi 5 
0 o 03Ol+ -0*0211 
0*0551 -060416 
0 l 0yoy -0*0618 
0.1367 -0'0840 
0*184-A -0’ogoy 
0'2423 -0'1124 

040160 0*0032 
0'0158 0*0026 
o*o-l59 0' 0027 
O-01 61 0.0022 
0*0160 0~0015 
0*0174 0*0013 
0*0173 0 * 0003 
0*0159 -0*0010 
090137 -0'0021 
0'0128 -0*0027 

-0 l 0064 
-0 00056 
-0*0052 
-09OLj-8 

-0*0033 
-0 l 0042 
-0 l 0033 
+0*0008 

0*0051 
0*0058 

-I 025 
-0*17 
+0*92 

3'07 
5.25 
7*4-2 
y-60 

II 078 
13’92 
16*07 

-O*ll+l+ 
-0 0078 
-0*013 
+0*105 
0.243 
0.378 
0*510 
o* 639 
0,728 
0'834 
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a0 
W cL 

-1-25 -0~1~ 
-0.17 -0.082 
+O-92 -0*016 
3.09 +O*ll y 
5-25 0.240 
7'43 0.381 
9e60 0'514 

11'79 ~I*650 
13.92 o-730 
16*07 0*831 

-1'23 
-0-16 
+0992 

3'09 
5.25 
7n43 
ye61 

II*78 
13'91 
16*08 

-0.127 
-0.068 
-0-01 I 
+0*116 

0.242 
O-376 
O-508 
0.633 
0*711 
O-818 

-I*24 
-0*15 
+0*93 

3*10 
5.26 

;:g 
II*81 
13.96 

-0.127 
-0*061 
-0'005 
+0*121 
+0*244 
+0*375 
to*509 
+0*635 
+0+722 

cD 

TABLE 7 (Contd.1 

0'0191 O-0366 
0*0162 090267 
0*0160 0*0171 
O*OlYT -090037 
0*0324 -0*0195 
0*0581 -0.0472 
0*0932 -0*0694 
0*1403 -0*091+1 
0*1859 -0*0962 
0.2428 -0*1143 

0*01y1 
0.0168 
0*0166 
0~0205 

FE;;: a 
0'0923, 
0~1360 
0-1800 
0.2382 

0*0189 O-0313 
on0166 0~0201 
0*0164 0.0128 
0'0204 -0*0093 
0.0333 -0*0299 
0*0566 -0.0538 
0 *0909 -0.0779 
0-1346 -0*1014 
O*l797 -0-1069 

5n 
&I =: 1 l Ol 

h1 = 190.5 

0*0289 
O*OlYT 
O*Olyc 

-0'0049 
-0ao256 
-0eo4.83 
-0*0697 
-0.0933 
-090958 
-0*1165 

0*0156 0*0029 
0*0157 o&co25 
090156 0*0023 
090157 0*0012 
0~0164 0*0016 
0*0162 0 l 0009 

0*0151 0 l OOOl 
O"O139 -0 ‘0009 
0*0133 -o*oogy 
0*013G -0 a0022 

0*0153 0*0028 
0'0152 oeoo25 
0*0151 0*0020 
0*0150 o*oooy 
0*0148 0*0014 
0*0153 0'0005 
0*0148 0*0008 
0*0137 0~0000 
0.0132 -0'0045 
0*0124 -On0039 

0*0141 
0.0134 
0*0135 
090134 
0*0133 
0*0134 
o-0125 
0*0115 
0*0102 

C n 

0.0034 
090022 
0*0021 
0'0017 
0*0013 
0~0011 
0'0002 

-0*0010 
-0*0039 

-o*ooy+ 
-0 ’ ooL+8 
-090046 
-0*0023 
-0*0038 
-0*0032 
-0-0025 
+0*0015 

0*0086 
0*0053 

-0*0055 
-0.0054 
-0'0043 
-0*0016 
-0 l 0042 

-0*0016 
-0*0036 
-0*0018 
to*0087 

0*0081 

-0'0068 
-0 '0037 
-0*0036 
-0.0036 
-0'0031 
-0 ‘0032 
-0 -0004 
-to*0026 

0'0075 
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TABLE 7 (Contd.), 

CL0 
W 

-1'2.5 
-0*16 
+o* 92 

:'2 . 

7'45 
g-63 

Il.82 
13’98 

~~‘:~ . 
-to*92 

3.10 
5'27 

;:g 
11-81 
13-98 

-1'24 
-0*16 
+o* 93 

3'10 
5-28 

II '98 

cL 

-0*126 
-0*065 
-0 - 006 
+0*116 

0.239 
0,376 
0’495 
09620 
O-725 

-00123 
-0*062 
-0e006 
+0.115 

0~232 
0'353 
0.477 
0’594 
0*699 

-0-117 wo172 O-0278 
-0.061 0*0145 0*0185 

-0 l 003 0*0143 O-0085 
+0*113 0'0182 -0*0122 

0'237 0.0308 -0.0375 
0.347 0*0513 -0.0585 
0*469 000824 -0 l 0798 
0*578 0*1216 -0 l 1009 
0*678 0*1674 -0’1192 

cD 

000183 o*ozgG 
0.0156 0*0171 
0*0158 0*0088 
0*0201 -0*0131 
0*0331 -090362 
o*o56g -O*OGlL,. 
Oe088g -0*0816 
0*1318 -OS1047 
0*1805 -0*1229 

0*0194 
0*0317 
0.0531 
0*0847 
0*1253 
Cr.1731 

%I % 

wo-127 o*oojg -0 *0060 
0*0124 0*0030 -0'0041 
0*0121 090022 -0*0022 
0*0122 0*0014 -0 ’ 0009 
0*0122 0*0013 -0’0016 
0*0117 -0'0005 4-o ~0024 
0~0115 -0’0012 000038 
0~0111 -O*OOI 6 O-0047 
040106 -0-0023 0*0057 

0.0296 0*0116 0*0@34 -0 00038 
0*0180 o"o113 0~0030 -0.0034 
04~79 0~0113 0 * 0028 -0*0031 

-o*o"i23 0~0115 0~001 g -0~0017 
-0*0341 o*o-I14 0*0008 -0 l 0001 

-090567 0*0112 0*0002 +0*0002 

-o"0803 0*0107 -0*0015 0*0041 
-0.1023 0*0103 -0~0019 0*0046 
-0'1224 O~GIOO -0-0026 090064 

0*0110 09042 -0m62 
0*0106 0*0034 -0*0041 
0*0103 0.0024 -0a125 
0*0105 0*0015 -0 ‘0008 
0'0103 0 l 0002 +0’0011 
0*0103 -0*0005 o-0024 
0*0102 -0*0016 0*0032 
O-0097 -0 *ooze O*GO&3 
O-0097 -0*0020 0'0045 

cn cY 

Printed in fnpland for fleer vajestyls Station+ry D#fke by 
tile 4oyal Azrcrcrft ~Tstabltshaent, ci’amhorou~h. :: . T. 59. 
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81 x 61 TRANSONIC !dIND TUNNEL TESTS ON A l/24 SCALE 8' x 6’ TRANSONIC WIND TUNNEL TESTS ON A l/24 SCALE 
i?ODEL OF THE FAIFEY DELTA 2 (E&103), Kettle, D. J. MODEL OF THE FAIREY DELTA 2 (ER.103). Kettle, D. J, 
l-BY, 1962. MY, 19Q. 

Measurements of longitudinal and lateral stability have been made on 
a l/24 scale model of the Fairey Delta 2 (ER.103) in the 81 x 6’ transonlo 
tunnel at Farnborough, at Mach nwnbers from 0.85 to 1.25. The results 
also include some data on elevator, aileron and rudder power. Some 
comparisons are made with the results of tests on the same model in the 
3' x 3' supersonic tunnel at the R.A.E. Bedford. 

.i, .:, c, c,?e lLJ.65G [A.I.](42) Fairey Delta 2 : 
533.6.013.1 : -__ 
533.6.011.35 

Measurements of longitudinal and lateral stability have been made on 
a l/24 scale model of the Fairey Delta 2 (ER.103) in the 81 x 61 transonic 
tunnel at Farnborough, at Mach numbers from 0,85 to 1.25, The results 
also include some data on elevator, aiieron and rudder power. Some 
comparisons are made with the results of tests on the same model in the 
31 x 3’ supersonic tunnel at the R.A.E. Bedford, 

d&J, i,?. k.656 [A. I .],(42) Fairey Delta 2 : 
533.6.013.1 : 
533.6.011.35 

8' x 6’ TRANSONIC NIND TUNNEL TESTS ON A l/24 SCALE 
MODEL OF THE FAIREY DELTA 2 (ER.103). Kettle, D. J. 
May, 1962. 

Measurements of longitudinal and lateral stability have been made on 
a l/24 scale model of the Fairey Delta 2 (ER.103) in the 8’ x 6’ transonfc 
tunnel at Farnborough, at Mach nunbers frcin 0.85 to 1.25, The results 
also include scme data on elevator, aileron and rudder power, Some 
comparisons are made with the results of tests on the same model in the 
3’ x 3’ supersonic tunnel at the R.A.E. Bedford. 
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