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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

MEMORANDUM REPORT

for the

Air Technical Service Commend, U. S. Army

HIGH~SPEED WIID-TUNNEL

TWIN=-FUSELAGE PURSUIT AIRPLANE

By Joseph L. Anderson and Viector B.
SUMMARY
At the request of the Air Technical Servi
U. S, Army Air Forces, a 0.22-scale model of a
pursuit airplane was brllt and tested at the
Laboratory. The tests of this model were made
the aerodynamic characteristics of the airplane,

@b high speed, might be predicted.
The results shown in this report consist
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results indicate that a 41v1n~ te nﬂency of the
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at which the airplanc would first experience a
Bl coefficients from 0 to 0.2 ean be

critical speed of the radiator enclosures is in
the wing-fuselage-juncture fillets

INTRCDUCTION

At the request of the Air
U. S. Army Air Forces, a twin-fuselage,
airplanc (fig. 1) was built by the Ames
tory and tested in thc Ames 16-foot
(See fig. 2.)
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The high-speed wind-tunnel tests of the model were THE

desired in order that the stability, contrel, and performance
characteristics of the airplane, particularly in the high-
speed range, might be predicted. This report is the first of
2 series covering the tests and presents the aerodynamic
characteristics of the airplane, particularly in the high=-
speed range, might be predicted, This report is the. firsi of
a series covering the tests and presents the aerodynamic
characteristics of the model and the critical Mach numbers

of various components of the model with the control surfaces
fixed  in their neutral pesitions,

DESCRIPIION OF MODEL

The wing of the model had a steel spar covered with
mahogany contoured to the wing surface. An aluminum-alloy
aileron was mounted in the right wing only. In order that
the model could be pitched in the air stream, booms (fig. i5)
were attached to the wing spar, one on each outer wing panel. »
The fuselages consisted of hollow-steel box spars covered
with mahogany finished to the fuselage contour. The
carburetor air scoops, engine exhaust stacks, radiator duects,
pilots! enclosures, and embennags were removable and replace-
able by wooden blocks to form the basic fuselage contour.

The air flowing into the entrances of the carburetor
air scoops was ducted to the engine exhaust stacks through
which it passed back into the wind-tunnel air stream. The
air flowing into the radiator air scoops pagsed through the
radiator ducts and was exhausted out the exits of the ducts.
The internal shape of the model radiator ducts was identical
to that of the airplane for several inches aft of the
entrances and from the hinges of the exit doors to the exlts
of the ducts. Rakes of pitot tubes were installed in the
ducts of the right fuselage so that the flow of alr in the
ducts might be measured.

%2
vertical stabilizers and dorsal fins were aluminum-alloy
castings; and the horizontal stabilizer, elevator, tab, and
the two rudders were machined from wrought aluminum alloy.
Two horizontal tails were tested, one with a 20-percent-chord
clevator and one with a 32.8=percent-chord elevator. here
were no trim tabs in any of the control surfaces except the

\ All components of the ompennage were metal. The two
i}

»
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32.8-percent-chord clevator,

The airplane armament includes six ,50-caliber machine
guns submerged in the wing center panel and firing ifcrward
between the propellozv. Before the funs are fired the gun
ports are covered, but the first shot from each gun opens 1ts
port, In order to simulate the cpen gun ports, holes -were
drilled in the leading edge of the model wing.  (Sec fig. 2.)
A scale model of the dropnrnable gas tank was attached to the
lower surface of the wing at the center of the span for some
G Nglhie tests, For other tests, a scale model* of an loEaRn s
gun nacelle was attacked at the same location. From figure h,
a comparison may be made of the relative size and shape of the
gas tank and the gun nacclle,

Two sets of wing-fuselage fillets were used. The first
set of fillets was developed at the Ames Laboratory and was
used for all tests of the model with the 20-percent-chord
elevator. The second set, developed by the manufacturer, was

n

B
o
U
(‘

°

e
used for all tests of the model with t 2 .8-percent- chord
elevator. Sections of the Ames and manufactur:r‘ fillets are
shown at several locations along the wing chord in figure 5.

Pressure orifices (Iig. 5) were located only in the
right side of the model in the wing surface, empennage surfaces,
canopy, and air intaekcs. Since there was not sufficient room
in the mounting struts to take the tubes from the pressure
orifices, a pressure-tube strut (fig. 7) extended from the
left wing tip to the wind-tumnel wall in order to carry the
pressure tubes from the model to the manometers. This strut
was used only during the nressure-distribution tests and was
removed during the force tests.

Pertinent dl&omgjoné of the 0.22-scale model and the
airplane are as follows: ;

Wing Model Airplane
B TE . . . s . s s s s b AR 1108,550
B .. .. ... ... LAl s e 10
e T YRR i 6.0

Mean aerodynamic chord, ft . . « « « o« 1.809 8.221




Seetion profile

ROOt . ° ° ° ° ° . o . . © ° . . o

PLON % & B e B W w5 m e
Horizontal tail plane
Avea; sg ' It
Distance between quarter-chord
point of tail plane and design
center of gravity, £t « ¢« ¢ o« o &
Span, ft o o o o } © o s o o o s »
Section profile « o o o « o o o o @
Stabilizer area

20-percent-chord clevator, sq ft .

32 ,.8-percent-chord clevator, sq ft

Elevator
Span
20 percent chord, £t + « ¢ o «
22 .8 percent chord, £t .+ « + + &
Root-mean-square chord aft of
hinge line
20 percent chord, ft o o 9 s s
32.8 percent chord, £t + « « o

Aileron

Chord aft of hinge line, percent
of wing chord e (e
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Model Airplane

NACA 66,2-215 (a=0.6)

NACA 66,1-212 (a=0.6)

3.19L 66,000
li.655 2Lpl5C
3,07 13,960

J

NACA 6557-011

. 2.556 52,800
: 2.3%09 h7at
v .U 13,648
. 3.070 13,954
. . 02008 0.912
. 0.343 Le 350
: 1945 1{eh
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Model Airplane

getmetric balance, percent ., + « « = = 53%.8 53.8
‘Span, one aileron, ft o e e 4 SRS 2.587 11+ 735

Root-mean~square chord art of
hinge line, ft s wii % s w e RS 0.255 123457

Area (each), sq ft v ww v & ik 1,118 29.3
Stabillizer -area excluding dorsal |
o DTS i RO 1.050 2
Section profile ciw. e ® % te s % Ta R NACA 651-010
Rudder |
BRI cch), 5q Tt% o o o o s 0 v 4 ® 0.366 7.56
Span, 't P e e e e e e e e s e SO T 7.06
Root-mean-square chord aft of
B line, Tt o s o o ¢ o o o v % & 0.21.7 1.2k
General
BEW L gross weight, 1b ¢ ¢ ¢ o & ¢ = a E=—=8 19,100
Design wing loading, 1b per sq ft « & ===== . 16.8

Design center-of-gravity position

Horizontal, percent 1M.A.Ce o o o o o ===== 2l.7h
Vertical, inches below fuselage
reference planec o 5 8 6 e - wiieaeCENEEE ot 10,10
The horizontal-stahilizer chord line is parallel to the
wing and fuseclage reference planes,
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CORFFICIENTS AND SYMBOLS

The following are the aerodynamic coefficients, symb
and subscripts used in this report:

Coefficients
Cy, 1ift coefficient (L)
\g5/
Cp drag cocfficiont /EL)
\3s/
C~c A pitching-moment cocfficient about the centerof
o5
. o ML \
gravity Cefle )
aS M,A,C./

R Reynolds number (E:"L;§L9;>
m

M Mach number (V/a)

L 1ift, pounds

D drag, pounds

Mc_g. pitching moment about the center of gravity, pound-fceb
S wing arca, squarc fcct

M.A.C. mean aerodynamic chord, fect

q dynamic pressurc of thc free air strocam (3pV?),
pounds per squarc foot

n

the frec-air strcam, slug

v veloecity of the free-air stream, fect per second
(% > i

a speed of sound in the frec-air strcam, feet per's

V) viscosity of the frec-air stream, pound-geconds

square foot

A6DO3

ols,

per cubic foot

sccond
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o angle of attack of model, degrees
(The angle is measured relative to the wing
reference planc.)

8 deflection of control surface, degrees
Subscripts
er critical, used to indicate .the Mach number at which

the speed of sound is reached locally on the model

u ~ uncorrected, used to indicate that the ang rle of attack
is not corrected for wind-tunnel-wall or mounting-
strut interfercnce '

e elevator, positive deflection with the trailing edge
down

o rudder, positive deflection with the trailing edge to
the left

a ; aigcron, positive deoflection with the trailing edge
lown

RESULTS
Wind-Tunnel Calibration and Correction of Data

The Mach number and dynamic-pressure calibration of the
free-air strpam, as well as the correction due to blocking of
the air stream by the model and the wake of the model, were
evaluated by the mothods OUullPCd in reference 1. The
corrcctions due to air-stream 1n011nation caused by the
mounting system were evalucted by comparison of results
obtained with thc model mounted crect and inverted in the
wind tunnel. MNo corrections were made for the interfcerence
between the mounting systom and the model, but the data were
corrccted for the 1ift, drag, and pitching moment of the
mounting system with tbo model not mounted on the struts.

As determined by thc method outlined in refercnce 3
the corrcctions for wind-tunnecl-wall interference were made




by adding the followi:
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Aa  (deg)= 0.73L Cr,

| / 9 )) 2
bCpy = 0,0128 Cr
Acmc.g. = 0,0092 Cy,

Presentation of Results

The test results are presented in this report in the
following groups:

d Aver%pe Reynolds nunber of tests compared with flight
ynolds number of airplane. (See fig. 8.)

2, Lift, drag, end pitching-moment characteristics of
the model with the Ames fillets for several model
arrangements, Tigures 9 throug gh 35 show the
results of force meqquramcntg for the model as
various components were added.

3, Lift, drag, and pitching-moment characteristics of
the model with the qanufaCuurhr‘Q fillets, Results
of force measurements are shown in figures 36
through 308,

li. Comparison of va ricus model arrangements. Figures
39 through Al 5h‘w drag data for various arrange-
ments of the model with the Ames fillets, and
figures [2 tkroufh i}y show the drag and pltching—
moment data for the complete model with the Ames
and the manufacturer's fillets.

5. Critical Mach nurmbers of the surfaces of the model.

The critical MNach numbers O tho wing pressure
statlons are shown in figures U5 rhrough 50 The
critical Mach numbers for the pressure stations

of the horizontal- and vertical-tail surfaces are
shown in figures 51 through 58, and for the canopy
and the entrance of the radiator duct Ln figures
59 and 60, respectively.

<«
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DISCUSSION

At the time the 0,22-scale model of the XP-82 airplane
was being designed and built by the Ames Aeronautical Labora-
tory, the airplane was being designed and lofted by the manu-
facturer. With the airplane in such a fluid state of design
while the model was being built, some minor differences
between the contour of the model and airplane resulted.
However, since the differences are of minor detail, it is
felt that their effcect on the predicted aerodynamic character-
istics of the airplane derived from these data is inconse-
quential,

Previous to obtaining the force data and pressure-
distribution measurements, the ducts for the carburetor and
radiator were constricted so that the air flow through the
Scoop entrances corresponded approximately to that for high-
speed level flight. At a liach number of 0.65 and an angle
of attack of 0° the ratio of the velocity of the air in the
duct entrance to the velocity of air in the free stream was
0.4,8 for the carburetor and 0.53 for the radiator. The air-
flow measurements werc made in the ducts on the right fuselage
only, but the ducts on the left fuselage were constricted
identically to those on the right fuselage. Changing the
angle of attack #,° or the Mach number to either the maximum
or minimum test value did not change these inlet-velocity
ratios by_more than 0,025,

A complete study of suitable fillets for the wing-
fuselage junctures was not made. For tests of the model with
the 20-percent-chord clevator, fillets (Ames fillets) that
gave fairly satisfactory model stall characteristics at low
speeds were devecloped in the wind tunnel. Study of tuft
pictures showing the flow over these fillets indicated that
Some separation occurred over the trailing edges of the
inboard fillets at low anglcs of attack and high Mach
numbers. No further studies were made of these fillets as
the manufacturcr was developing the fillets for the airplane
in their wind tunnel. For tests of the model with the 32.8-
percent-chord clevator, the fillets developed by the manu-
facturer were used. o tuft studies of these fillets were
made at the Ames Laboratory. Tigures 42, 43, and lj) show
that the Hach number of divergence of the model with these
fillets was about 0.015 greater than that of the model with
the Ames fillects. At low liach numbers (0.30 and 0.45) the
drag coefficient of the model with the manufacturer's fillets
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was 0,0010 greater than with the Ames fillets. The maximum
1if+ coefficient measured for the complecte model at a Mach
number of 0.30 with the Ames fillets was 1,100 (fig. 25) and
with the manufacturer's fillste it was 1.115 (fig. 37). Tuft
studies of the model with thce Ames fillets showed that thcre
was some separation of the flow over. these flllets, and yet
force tests show (fig. L2) that the drag of the model with
these fillets was less at low Mach numbers than the drag of
the model with the manufacturcr!s fillets., Further study of
the wing-fuselage fillets might be desirable for it may be
possible to reduce the drag coefficient of the airplanc at
l'ach numbers below the Mach number of divergence and also %@
increase the Mach number of divergence.

Figure 39 shows that the addition of the radiator
enclosures not only addsd a large drag-coefficiocnt increment
(0.0035 at a 1lift coecfficient of ze ) but it also decreased

the Mach number of divergence. The Mach number of .divergcnce

(@ 0 ¢ 2 B

g
of the model without the ragiator enclosures (figs. 39 and 1,0)
was about 0.725 and 0.720 at 1ift coefficients of 10 and Dy
respectively. With the addition of the radiator enclosures,
the Mach number of divergence was reduced to about 0.700 and
0.710 at the same respective 1ift coefficients. At these 1lift
coefficients, the drag coefficient of the right radiator duct,
as calsulated from measured air flow and pressure losses alil
the duct, was .0.0010 (0.0020 for both ducts) and was constant
for the Mach number range from 0.3 to 0.3, -The addition of the
other components (armament and droppable gas tank excluded) to
he model changed the liach number of divergence very little.
Figure 60 shows that the eritical Mach number of the radiator
cnclosures near the duct entrances was about 0,675 and 0,700
at angles of attack of -2° and 0° (1ift coefficients of O and
0.2), respectively. Sincc the critical Mach number of the
radiator enclosures is less than the Mach number of divergence
of the complete model and it appcars to be the factor thatb
largely determines the llach nurder cf divergence of the
complete model, it scems probable that changing the shape of
the radiator enclosures so as to increase their critical HMach
number would result in an incrcase in the Mach number L
divergence.

For the complete model with elther the Ames fillets or
the manufacturcrt's fillets, thc Mach number of divergence was
about 0,70 for 1lift coefficicnts from 0 to O.i1. Below the
Mach number of divergence, figures 25 and 37 show that the
angle of attack corresponding to a given 1ift coefficient was

/
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practically constant with change in Mach number, but above the
Mach number of divergence, the angle of attack had to be
increased with an inercase in Mach number in order to maintain
a constant 1ift coefficient. Figures 26 and 38 show that,
above a Mach number of 0.70 at zero 1lift coefficient, both

the value of the pitching-moment coefficient and the slope

of the pitching-moment curve became more negative with an
increase in Mach number. If the Mach number of the airplane
in flight exceeds the llach number of divergence, an increase
in the angle of attack will be necessary to maintain the
airplane in a stecady condition. Since the average down-wash
angle is constant with constant lift coefficient for moderate
Mach number changes, this incrcase in the angle of attack of
the airplane produces a corresponding inecrease in the angle

of attack of the horizontal tail, which' results in a diving
moment on ‘the airplanc. As is indicated by the model data,
this diving moment would be accompanied by an increcase in the
static longitudinal stability of the airplane, thus making it

more difficult for the pilot to change the attitude of the

airplane.

The outer wing panels have a washout of 2° betwecn the
root and tip, the outer panels also vary linearly in thickness
from 15 percent of the chord at the root to 12 percent of the
chord at the tip. The variation of the critical Mach number
across the right span of the wing is shown in figure L5.

This figure shows that for a constant angle of attack the
critical Mach number of the outer panel decreased from the
root to the tip, and that thc angle of attack at which the
maximum critical Mach number occurred increased across the
panel from the root to the tip. Figures L7 through 50 show
that ailoron deflections of up to 10° changed the ecritical
Mach number of the wing outer panel a small amount (about
0.015 at an angle of attack of 0°), The addition of the gun
nacelle (fig. L6) had very little effecct on the critical Mach
number of the wing centcr pancl at low angles of attack, but
at higher angles of attack (3° to 6°) it incrcased the
eritical Mach numbcr somewhat. This increase was probably
due to the nacelle destroying some of the eirculation over
the center wing section, which, in turn, lowered the value of
the peak-pressure cocfficicnt and thus increased the critical
Mach number.

Figures 51, 52, 53, 57, and 58 show that even with
considerable deflection of the clevator or rudders the
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critical Mach numbers of the empennage were either equal to or
greater than those of the wing. The small change in the
critical Mach number of the horizontal tail (figs. 54 and 55)
with change in elevator chord was caused by the leakage of air
through the elevator gap altering the pressure distribution.

CONCLUDING REMARKS

The results of tests of the 0.22-scale model indicate
that the Mach number of divergence of the airplane will be
about 0.70 (475 mph at 30,000 £t altitude). If the lach
number exceeds 0.70, the airplane will probably experience a
diving tendency. The test results indicate that the Mach
number of divergence of the airplane might be increased
slightly if some modifications are made to the wing-fluselage
£3il1lets and the external shape of the radiator enclosures.

Ames Aeronautical Laboratory
<2 g
National Advisory Committee for Aeronautics,
Moffett Field, Calif,
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MR No. A6D0O3
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Figure 2.- Complete model of the 0.22-scale model of the
airplane with wing armament.
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Figure 3.- Right wing span showing one of the pitch booms on the

Oe22-8cale model of the airplane.
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Figure 7.- Pressure-tube strut connected to the left wing
of the 0g¢22-scale model of the airplene. .




= MR No.

A6D0 3

78

/6

/¥

/72

/0

R xs0"C

SEA LEVEL

A IRPLANE
MODEL

[ 7]

20,000’

NATIONAL ADVISORY

Jg oo’

Jg000’

S0000”

/

COMMITTEE FOR AERONAUTICS

4 .9

S FIGURE B '~ QUERAGE REYNOLOS NUMIBER OF NMODEL TEST

COMPARED WITH FLIGHT7 REXYNOLDS NUMBER OF

THE A/RPLANE.




=
(o]
=
b 4
9°
g
o7
27

aqabhqoeqabdo

@ waambiR

o7 2-
{=Y74
SL-
K=>-/4
GLO

L YOS

Sy ———

i

NATIONAL ADVISORY
COMMI TTEE FOR AERONAUTICS

FIGURE 9:- VARIAT/ON OF LIFT COEFFICIENT WITH DRAG COEFFICIENT FOR THE
MODEL WITH AMES FILLETS NMNES THE HORZONTAL TA/L, 7TLVO
VERT/CAL TA/LS, CANOPRL/ES, EXAHAUST S7TACHS, CARBURETORS ANO
COOLANT - RAD/IATOR DOUCTS.-
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FIGURE /O VARIATION OF LIFT COEFF/ICIENT WITH ANGLE OF A77ACKk FoR THE
MODEL WITH AMES FHLETS NM/NUS THE HORIZONTAL TA/K ,7WO VERT/CAL
TA/ILS, CANORPIES, EXHALUST S7ACKS, CARBURETORS, AND COOLANT —
ARAODIAT7OR DLUCTS.
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FIGURE /7~ VARIAT/ION OF L/IFT7 COEFFICIENT WITH PITCHING-/MMOMrENT COEFF/CIENT
FOR THE rMODEL WITH AMES FHULETS MINUS THE HOR/IZONTAL 7A/L, TWO
VERT/CAL TAILS, CANOP/EL S, EXHAUST STACHS, CARBURETORS AND COOLANT-
RAD/IATOR DUCTS.
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FIGURE 12 i VARIATION OF LIFT COEFFICIENT WITH ORAG COEFF/CIENT FOR THE
AMODEL WiriTH AMES FILLETS M/NUS THE HOR/ZONTAL TA/K, 7TAND
VERT/CAL TANS, CANOF/ES, ANDO COOLANT- RAD/IATOR OUCTS.
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FIGURE (3~ VARIATION OF L/IFT COEFF/CIENT WITH ANGLE OF A7 T7TACA FOorR 7HE
MODEL WI7TH ANIES FILLETS MINYUS THE HOR/IZONTAL 7A//L,
TWO VERT/ICAL TA/ILS, CANOFL/ES, ANDO COOLANT - RAD/ATOR OUCTS.
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FIGURE /F'— VARLATION OF L/F7 COEFF/CIENT WITH FPI7CHING —NIONMENT COEFF/CIENT
FOR THE NMNMODPDEL WI/TH AMES FILLETS MINYS  THE FHORIZONTAL TA/L,
TWO VERT/ICAL TA/NS, CANOPIES, AND COOLANT - RAD/ATOR OULCTS.
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FIGURE & = VAR/ATION OF L/FT COEFF/CIENT W/TH OR AR COEFFIC/EN] FOR THE
NMOOEL WITH ANES FLLETS IMINCS THE HORIZONTAL TALL
TWO VERT/CAL 7A/NIS, ANDO CANOPIES.
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fIGURE /6 - VARILATION OF LIFT COEFF/ICIENT WITH ANGLE OF A7 7ACK ForR THE
NMODEL WITH A/rTES FILETS IMINUS THE FHOR/ZONT AL TAH/IL, TANO
VERT/CAL TA/LS AND CANOFP/IES .
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FIGURE 17— VARIATION OF LIFT COEFFICIENT WITH FITCHING -~ MONMENT
COEFFICIENT FOR THE NJODEL WITH AMES FILLETS QWIS

THE HOR/IZONTAL TAs/K, TWO VERT/CAL

7A/LS, AND CANOF/ES.
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FIGURE (8- LARIATION OF L/IF7 COEFF/CIENT WITHOORAG COEFFICIENT FOR
e MODEL WITH AMES FlLLETS NMINUS THE HORIZONTAL TA/L

ANO TWO VERT7/CAL 7A/LS.
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FIGURE [(9:— VAR/IAT7/0ON OF L/FAF7 COEFF/IC/ENT WITH ANGLE OF A77ACK FOR
T/ AE NMODLEL WWITH AAIES F/LLETS NI/ NC/'S 7/ FOR/IZO0/NVTAL
TArL ANO T INVO VERT/CAL TA/LS.
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FIGURE 20:- VARIAT/ION OF L/IF7 COEFF/IC/ENT WS/TH A/ TCHI/ING - MMOMENT COL FFICIENT
WY/ITH ANMES FILLETS NI/ANUS THE fFOR/IZON T AL

go-

FOR THE /MHODEL
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7A/L AND TIWO VERT/CAL TA/S.
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WITH ORAG COEFF/CIENT
FILLETS AINE/S T HE

LAR/IATION OF L/IF7 COEFF/CIENT
FOR THE NIODLEL W/TH ANMES &
AOR/ZONT AL TA/L .
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FIGURE 22~ LARIATION OF LIFT COEFFICIENT WITH ANGLE OF A7 T7TACK FOR
LAHE - MODEL WY/TH ANES F/LLETS LSO THE
HORIZONTAL TA/L .
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VARPIAT/ON OF L/IF7 COEFFICIENT WITH PITCHING- MTOMENT
COEFF/ICIENT FOR 7THE WMODEL WITH ANANIES [FILLETS A/ NUS
7THE HOR/IZONTAL TAKL .
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FIGURE 2F '—VAR/AT/ON OF L/F 7 COELEFF/ICIENT

W/iTH ORAG
COEFFIC/IENT FOR THE CONPLETE PIr1O00EL VI TH  ANTES
flLL ETS AND 20-FALERCENT-CHORL FLEVAT7TOA. §e,0°.
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FLIGURE 25—~ VARIATION OF L/F7 COEFFICIENT WITH MSVLE OF AT 7A4ACK
AND

FOR 7T/HE CONTFPLETE NODEL

ANDO PO-PERCENT-CHORD L£LELAT7TOR. Se,0°.
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FIGURE 27~ VARIATI/ON OF LIFT COEFFI/CIENT WITH DRAG COLFFICIENT
FOR 7THE CONMFPLETE NMODEL WITH ANMES FILLETS PLUS
S/X  WING GUNS., S, O°.
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FIGURE 29— LAR/IATION OF L/F7 COEFFICIENT WITH PITCHING - MMONMENT
COEFFI/C/IENT FOR 7THE CONMPLETE NMODEL
FILLETS PLUS S/X WING QUANS. Se, O°.
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VAR/AT/ON OF L/IF7T COEFFICIENT WwWy/rrH ODRAG COEFF/IC/ENT
FOR 7THE CONMAPL £7 L NTODLEL WwW/7~ ANIES FI/LLET S ~L,LYS
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FIGURE /'~ VARIAT/ON OF L/F7 COQEFF/CIENT WITH ANGLE OF AT 7ACK FOR
THE COMPLETE MODEL WITH AMES FULETS PLUS S/IX WING GUNS
AND EIGHT GUN NACELLE. S, ,0°
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FIGURE 32:- VARLIAT/ION OF L/FT COEFFICIENT W/ITH PITCHING — NMOINENT
COEFFI/IC/IENT FOR THE CONMNPLETE NMOPEL WITH AMES

FULLETS PLUS S/IX WIiVG GUNS AND E/IGHT7T GUN NACELL E. é&, Q.
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VARIATION OF L/IF7T COEFF/CIENT WITH
THE COMPLETE NMOLEL WirTH ANES
WING GUNS ANDO DROLPALBL E FUEL

FIGURE 33—
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FIQGURE ISF'— LARIATION OF L/IF 7 COEFF/ICIENT WITH ANGLE OF A7 7A4CH FAOA

THE COMPLETE R MODEL WITH AMES FILLETS
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FIGURE P& i~ pARIATION OF LIFT COEFF/CIENT WITH PITCHING - MOIMTENT
COEFLFICIENT FOR THE COMPLETE  AMOOEL Nl (T SAAIES
FILLETS PLUS S/IX WING GUNS ANO DOROPPABLE FUEL TANK. Se,0"
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FIGURE 36 ' — VAR/IAT/ON OF L/IFT7 COEFFICIENT X> Wwr/TH OPRAG
CALELFIC/IENT FOFR THE CONMPLETEIF~ dl MODLE L w7 H

MANUFACTURERS FILLETS AND F2.8-PERCENT- CHORD ELEVATOR.
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FIGURE 37— VARIATION OF LIF7 COEFFICIENT WITH ANGLE OF A77ACK FOR
THE COMPLETE MODEL W/ITH MANUFACTURERS FILLETS
AND F2.8-PERCENT-CHORD £LEVATOR. S., 0.6
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FIGURE 38:— VCVARIAT/ION OF L/F7 COEFF/CIENT WITH PITCHING - MOMENT
COEFFICIENT FOR THE COMPLETE MODEL WITH IMANUFACTURERS
FILLETS AND 32.8 —FPERCENT CHORD FLEVATOR. S, 0.6°
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FIGURE 39— LLARIATION OF DRAG COEFF/CIENT W/ITH MACH NUMBER
CONF/IGURAT/ONS OF 7THE MODLEL WITH

FOR SEVERAL

AMES,  FILLETS.
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FIGURE FO'~ VAR/AT/ON OF ORAG COLFF/IC/IENT WITH MACH NUMEER
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FIGURE 44/ - VARIAT/ON OF ORAG COEFFIC/ENT WITH AMACH
NUMEBER FOR SEVERAL CONFI/GURATIONS OF THE
MODEL WITH ANMES FILLETS.
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FIGURE 2. — VAR /IATION OF PLI7TCHING - MOMENT COEFFICIENT,

DRAG COEFF/CI/IENT, AND ANGLE OF A7 TACA W/ITH

MACH NUOAMEBER FOR SEVERAL CONFIGLRAT/IONS
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COEFF/CIENT AND ANGLE OF A77TACK WITH NMACH NUMBER
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FrGURE G5 — VAR/AT7/ON OF 7HE CR/IT/ICAL MACKH NUMEER W/ITH
ANGLE OF AT TAHACK FOR SEVERAL WING STAT/ONS ON
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THE NMNIODEL W/ITH ANMES F/LLETS. 85, O, MOOEL
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FIGURE 96:— EFFECT OF GUIV NVNACELLE ON THE CRIT/ICAL NMACH
NUMBER OF 7HE WING CENTER SECT/70N OF THE
MODEL WITH AMES FHLLETS, MODLEL CONMPLETE
W/iTH PRESSUREF-TUBE S7RUT.
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FIGURE RE70~ VARIATION OF CR/T/ICAL NMACH NUMEBLER WITH ANGLE OF A7TT7TACK
FOR SEVERAL Al ERLON DEFLECT/ONS ON THE MODEL WITH
AMES FILLETS. MODEL COMPLETE WITH PFPRESSURE- 7UEEF
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FIGURE 48~ VARIAT/ON OF CRITICAL MACH NUMEER WITH ANGLE OF A7 7ACHK
FOR SEVERAL A/L ERON DEFLECT/ON'S ON THE NOLEL WITH
AITES FIHILEETS. NMNODEL COMPLEFE WITH PRESSCURE - 7C8E
STRIT ., WING S7TAT/ON /6E.00
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FIGURE 49~ VARIAT/ON OF CRIT/CAL NMMACH NUMEER WITH ANGLE OF A77TACH FOR
SEVERAL A/ILERON OEFLECT/ONS ON THE MOLEL WITH AMES
L ETS: NTODEL COMIPLETE W/TH PRESSURE -7 8L S7TRCT.
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