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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

MEMORANDUM REPORT

for the

Air Materiel Commang, U.S. Army Air Forces

HIGH-SPEED WIND-TUNNEL TESTS OF A 1/6-SCALE
MODEL OF A TWIN-ENGINE PURSUIT AIRPLANE

By Victor M. Ganzer

SUMMARY

At the request of the Alr Materiel Command, U.S. Army
Air Forces, a 7/b—qcﬁ78 model of a twin-engine ﬁurculu airplane
wae tested in the Ames 16~foot high-eneed wind %tunnel. The
main nurpose of the tests was to 1nve°uijate the possibility
of high-speed diving difficulties with this airplane and %o
find remedies for them.

Most of the data were obtained in force tests, although
some pressure-distribution measurements, elevator hinge moments
and wake surveys were also made.

The tests showed that the airnlane with the original 230-
series wing will exnmerience serious diving moments above 1lift
coefficients of 0.5 at a Mach number of 0.65, and 0.1 at a Mach
number of 0.725,

Modlficatlona to the fueelage, booms, and the orofile of

‘the wing center-section »roved ineffective in alleviating the

diving tendency, but the substitution of a 6b-series wing for
the orlginal 230-series wing increased the aneed to which ‘the

'airolane could go before eﬁcountevilﬂ cerious diving moments

by a Mach number of O. .07 (50 moh at 20,000 feet)

INTRODUCTION

The model wag furniched by the manufacturér. The airplane
is a twin-engine, twin-boom, two-place pursuit similar in .
configuration to the alﬂﬁlane in reference 2. Two wings were
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provided: an NACA 230-series wing and an NACA 66-series wing.
The purposes of the test were!:
1. To investigate the model for high-speed .diving tend-

encles and to investigate possible solutions to
any difficulties that might appear

N

. To investigate the airplane nodel for maneuvering
and pull-out 1ifts s

3¢ To investligate elevator:

hinse moments and elevetor
effectiveness, particularly

1y at high speeds

4., To compare airplane model characteristics with the
230-geries and the 66-geries wings

be To investig
and tzll because of: their besaring on teil buffeting

aticete the relative positions of wing wake

APPARATUS
- Vodel

A three-view draving of the model is shown in figure 1.
Figure 2 shows the model mounted in the wind tunnel.

. The 230-geries wing consisted of a plywood skin fastened
to a built-up steel spar. Designating the spanwise locatlon
of wing sectiomsby the statlon as measured in inches on the
model from the model center line, the wing from wing station O
to station 36.67 had a constant-chord NACA 23016 profile set
at an angle of incidence of +2° to the fuselage reference line.
The tip section (ving station 67.83) was an NACA Ul12 section
set at 0° to the fuselage reference line, giving e. geometrical
washout of 29, Straight-line elements joined the two sectlons.

The 66-series wing was similar in construction to the
230-series wing except that eo0lid mahogeny was used. in place
of the plywood. An NACA 66, 2-116 seetion set at an angle of
incidence of +1-1/2° was used from wing station 0 to station
36.67, and an NWACA 66, 2-216 section set a% ~1/2° to the
fugelage reference line was used at statlon 67.83, also giving
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a geometrical washout of 2°. Both wings had the same plan form
and area.

Figure 3 shows the nlan form and gection of 2 third wing
modification which was effected by means of a glove fastened to
the original 230-eeries wing.

Two sete of booms were vrovided, designated in this report
ag the "large Dbooms" and the "small booms." The outlines of
the two sets of booms are shown in figure 4. The booms were
constructed of mahogany bolted to steel backbones. The large
booms were used in the standard configuration. The esmall booms
were the seme as the large booms from the Prestone radiators
aft, but had a smaller croess section at the wing and had fillets
between the wing and booms. The oil-cooler installation on the
small booms was algo different in that the frontal area of the
boome was reduced and, on the model, there was no nrovision for
alr to pass through the oll coolers. Boom accessories conelsted
of Prestone radiatore, oil coolere, and turbosuperchargers.
There was airflow through the Prestone radiators.

The fuselage shown in figure 1 was used for all except one
run when the modification shown in figure 5 wae used. The
fuselage was congtructed of mahogzany and was bolted through the
wing. Fuselage accerssories consisted of two turrets with guns.
In this report, "fuselage" denotes the clean condition of the
fuselage, without turrets.

The stabilizer and clevator were constructed of golid
aluminum alloy with steel hinges and lead counterweights. A
modified inverted 23010 section was used for the stabilizer.
The elevator was hinged and was held in noeition by two steel
arms extending. forward from the elevator hinge line into the
boomg. Upon the upmer and lower surfaces of each of these arms
were mounted wire etrain gages, which were calibrated by means
of weights on a lever to read elevator hinge moment. Stabilizer
angles were +2° for the teste with the 230-geries wing and
+2,250 for the tests with the 66-series wing. Fins and rudders
vere made of s0lid brass with no movable parts.

Pressure orifices were at wing etation 2.6 (between the
fuselage 2nd boome), at wing station 23.35 (outboard of booms),
and along the top of the fuselage where the sharp curvature
occurred,




Wind Tunnel and Equipment

The tegte were run in the 16-foot high-epeed wind tunnel
at Ames Aeronautical Laboratory. The tunnel has a circular
test section, and has a single return. Prescsure crifices were
connected o0’ mercury- n—glasc manometere which were photo-
graphed. Wake surveys were made with a callbrated nitot-
ctatic piltch-yaw ‘head mounted on a survey strut. TForces and
moments were measured on automatic balancing and recording
gcales. ’

Reduction and Correction of Jata

The following tunnel-wall COTTGCth”q were applied to the
teegt reculte (reference 1)+

0.629 Cp,

' A (deg)‘. =
ACp = 0.01097 0y?
i ACy = 0.0155 C,
The resulte are exoreqqed in the following! formal
CL 1ift coefficient (L/qS) -
Cp drag coefficient (D/gS)
Cy¥ A'pitching~moment coefficient  (M/qSc)
CHe elevator-hinge-moment coefficient (hinge moment/q§ece)
S preseure coefficient
total nressure - éocal ctatic ﬁressurex
Ser precsure coefficient at which the local velocity

reacheg the veloclty of sound

q free—gtream dynemic nressure (5oV?®)

Qvr q in the wake of the wing or fuselage
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04 ngle of attack corrected for tunnel-wall effects
M Mach number
R Reynolde number
The following dimensions were used in computing the
gogfflcients:
S wing area, 16.67 square feet
c mean aerodynamic chord, 1.525 feet
Se elevator area, 0.903 square feet
G elevator choré, 3.5 inches
Pitching moreqts are exnressed about the 31.3-percent
point on the mean acrodynamic chord as shown in figure 1,
Drag and »itching-moment tares were taken from the NACA
teat renorted in reference 2. No buoyancy or unflow corrections
have been mede to the data. The drag data should therefore be
uged for comnarison purposes only.
Pregsentation of Results
The test results are nresented in the followlng groups:
(1) Build-up and modifications with the 230-serics wing:
Figurees 6 through 1i show the results of force and
pressure measurements for the model with th 230 wing
ag various uvnits were added and mOOiflC?+101q made.
ith the fucelage off, the wressure at wing stations
9.6 and 2%.%5 were allﬁe hence pressure coefficients
for only one station are shown.
(2) Build-up with the 66 series wing:

. Plots cimilar to those described in (1) are included
in figures 15 through 19 for the 66 wing. '




Tlevator effectiveneass with the 6—6 ries wing:

—~
X
~

Figure 20 chowe the change in »itching-moment
efficient ACv resulting from elevator deflections at
vwvioue 1ift coefficients and Mach numbere for the €6
wing. 'ith the o30-geries wing on the model, elevator
effectiveneees at elevator ang les to -U BWTPCH with that
ghovwne

(L) Elevator hinge momente with the 230-gerles wing:

Figures 21 and 22 ehow the resultes of elevator hinge-
moment %tests with the 230~ qer*eﬁ wing on the model. Y*ta
the 66-geries wing on the model, elevator hinge momentse
at elevator angles of O and SO agreed with those
ghown.

(T)

(5) Wake positions andé flow angles at the tall:

Figures 23 throuch 26 show the relatlve Doe itions
of the teil and the wake, the slze of the wake, the ratio
of q in the wake to 4 outeide the weke, and the flow
angles a2t the t2il for both the 230 and 66 wings

DISCUSSION

Diving Cheracteristice of the Complete
Alrnlane With the 230-Series Ving

The rapid decrease in the 1ift coefficient of a wing at
conegtant ancle of atiack as the eneed. increases beyond the
critical emeed ic attended by a reductlon in the engle of down-
wash behind the wing. An exemple of thig drop in 1if%t coeffi-
cient can be seen in figure 10(c). Thie reduction in downwagh
angle- causeg an increacc 1n “he angle of attack of the
horizontal tail, which »roduces a ¢iving moment on the.
airplane. If » conetant value 6f the 1if4 coefficient were
maintained, the sngle of attack ~ould have to be increased at
epceds above the critical. Ae an exemple, from figure 10(b)

at a Mach nurber of 0,675 the model agtained e 1ift coefficient
of 0.4 with an sngle of attack of 1.1'V, while at a lach number
of 0.75 an angle of attack of L.3° wae necesgsary - an increase
of 3.20, Since the average dovnwach angle is constant with
constant 1ift coefficient, this increese 1n the angle of




attack of the model produces a corresponding increase in the
angle of attack of the tail, which results in a diving moment,.
Whether at constant 1ift coefficient or constant angle of
atteck, a diving moment can be expected when the critical
speed of the wing is exceeded, It is possible that the
performance range of an airplane might not encompass this
conditlon but with the present trend toward more speed and
higher Wing loadings, it is to be expected that this danger-
ous diving condition could be present. It is poscible that
in flying an airplane with this characteristic, a pilo?t could
get the airplane into a high-speed dive from which he could
not recover, The principal object of these tests was To
determine the characteristics of the airplane in this high-
speed region and to attempt to correct any difficulties found.

Figure 10 shows the results of the test of the complete
model with the 230-series wing., The curves showing the vari-
ation of pitching-moment coefficient with Mach number at
constant values of the 1ift coefficient indicate the condi-
tions for which diving tendencles were present at high speed,
For instance, according to the pitching-moment curves in
figure 10(c), at a 1ift coefficient of zero there was no large
chenge in pitching-moment coefficient as Mach number increased,
but at a 1ift coefficlent of 0,1 a marked decrease in the
pitching-moment coefficient occurred at Mach numbers above
0.725. Hencec, it cen be sald that a "usable" 1ift coefficient
of O,1 was availeble at a Mach number of 0,725, Similarly,

a usable 1ift coefficient of between 0,2 and 0,3 was availlable
at a Mach number of 0,7. Since these 1ift coefficlents permit
only small accelerations, it 1s desirable to Iincrease the
ugable 1ift coefficient At diving and maneuvering speeds,

Effect of Fuselage and Accessories

The portion of the wing between the booms undoubtedly has
morc effect on the horizontal tail, which is betireen the booms,
than do the outer portions of the Ting. The critical .speed of
any wing can be affected by bodies such as a fuselage and booms
placed upon the *ring due to the change in pressurc distribution
over the wing near the body, The model was tested without . the
fuselage and accesgsories and was then- tested with these ltems
in place in order to determine the effect on the gpeed and 1ift
at which diving moments occurred. Figures 27 and 28 show the
results for both wings, In esch case, the fuselage alone had a
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detrimental effect in that it caused the pitching-moment
curves to break at about C.025 lower Mach number for corre-
gnhonding 1ift coefficienie. The boom accessories, including
Prestone radiatore, oil coolere, and turbosuperchargers, had
1ittle effect but the turrets on the fuselage neutralized the
adverse effects of the fuselage itself and caused the charac—
terigstics of the complete sirplane to resemble those of" the
wing, booms, and tail.

The effect on the 1lift coefficient and the minimum drag
coefficient of adding the fuselage is shown in figures 29 and
20. At speeds sbove the critical, a loss of 1ift 1s indicated
becauce of the fuselagze. The increment adcded to the minimum
drag wag practically constant up to a ¥ach number of 0.675,
where the drag etarted to rise, but increased as the Mach
number increased sbove the value.

The pressure nlote in figure g indicete a high peak
presasure on the top of the fuselage just forvard of the wing
leading edge. It wag thought possible thet thle peak Dressure
could cauce compressibility chock to occur on the upper gur-
face of the wing at an excessively low eneed which might have
a detrimental effect on the 1ift and thus contribute to the
diving moment. The canopy was reviced, as shown in flgure b,
to reduce this preseure neak. Figure 31 indicates that the
revieion had a detrimental effect on both the high-speed
pitching moments »nd the high-speed drag. This effgct could
have resulted from moving the preseure wealt, even though lower
in magnitude, back to a point where it added to the wing
pressures »nd cesused compressibility effects to occur earliere.

Effect of Reducing the Cross Section of the Booms

The purpose of the small booms was to reduce the cross—
sectional ares slong the wing intersection in an attempt to
reduce the interference between the wing and booms and thus to
preeerve the 1ift and pitching-monent coefficients to a higher
gpeed. Figure 32 shows that the reduction in boom eize had no
beneficial effeet on pitching moments but reduced the minlrum
drag coefficient by 0.002 at a Mach number of 0.3 and by 0.003
at a Mach number of 0,6. Some of thie drag change was
probably due to the revision of the oil-—cooler installation
vwith the attendant reduction in frontal ares and to the fact
that on the model there was no alr flow through the oil
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goolers on the small booms.

Effect of the Glove on the Win Center Section

Plots of the normal force coefficient Cxn from the
integration of the presesures separately on the lower and upper
gurfaces of the 230 and 66 wings showed that the downward
normal force on the lower surface increased more rapidly with
Mach number than did the upward force on the upper surface, thus
giving a reduction in net 1lift even when the 1ift on the upper
surface was still increasing (figs, 33 and 34), If it were
possible to keep the dowvnward force on the lower eurface from
increasing with Mach number, the 1ift could be maintained to a
higher speed which would preserve the downwasgh angle and remove
the cause for the diving moments to a2 higher speed. In an

attempt to accomplish this improvement, a wing sectlon was
deQiﬁnLd by the manufacturer to have positive nressures
relative to the stream nressure over a greater nart of the
lower surface of the wing. The glove, as shown in figure 3,
was installed using this section. The effect of the glove on
11FE coefficient and itcn*ng—monent coefficient is shown sl
figure 25, and on normal- force coefficients in figure 36.
Since there wae only a slight increase in 1ift coefficient at
gpeeds above the critical and eince the »nitching-moment curves
broke at epproximately the same Mach numbers as without the
glove, the improvement due to the glove was not large enough
to be of practical value.

Effect of Changing to the 66-Series Wing

Pigure 37 shows a comparison of the results for the 230

and 66 wings with regard to 1lift and pitching moment. Figure 38
ghows the 1ift coefficient available before the moment curves
broke, the moximum 1ift coefficient, and the 1ift coefficlent
required for level flight at various altitudes. The bresk in
the moment curves is considered the limiting condition on the
1ift coefficient available for flight and maneuvering, for even
though more 1ift coefficientas were availasble at higher angles of.
attack, the pilot might have difficulty producing the pitching
moment necesgary to attain these angles. This criterion will be
lese applicable as Mach number decreases because the moment
differences will decre ase directly in proportion to the decreased
dynamic pressure. Flgures 37 and 38 show the superiority of the
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66 wing over the 230 wing. At Mach numbers greater than 0.55
an increase in the critical Mach number, as determined by
noment—curve brealk, of about 0.07 (50 miles ver hour at
20,000 feet) is availsble at 1ift coefficients of 0.3 and
lesse

The maximbm 1ift coefficient with the 6b6-scries ving was
0.33 lower than that with the 230-series wing at a Mach number
of 0.2. Teests with and without the fumselage showed that, atb
this acsle and speed, the interference effects on maximum
11t coefficient due to the fuselagre were negligible. Figure
39 chows the test Reynolds number variation with Mach number
for the model. At a Mach number of 0.2 the Reynolds number
was only 1,900,000. - References 7 and L indicate that the maxl-
murmi 1ift coefficients of 6b6-series o

$rfoils are low at low

Reynolde numbers, but that they compar
-

£

avorably with maximum
% higher Reynolds

b
1ift coefficients of conventiodnal ¥ings e
ere but at the same
S
©

numbers. Tests at larger Reynolds numb
Mach numbers (corresponding to approach

.....

a

né landing speeds)
are necessary to mredlct the maximum 11Tt coefflclent of the
eirplane in Tlight. : ' :

e
S
z

A ‘comparison of the drag of the comnlete model with the
éifferent wings ie shown in figure LO. At lach numbers of 0.6
and greater, . the 66 wing gave -a lover érag at all 11ft coeffl- 3
clents while at lower epeeds the 66 wing wae superior at 1ift
coefficients of 0.1 and lese. with the drag curvee orcssing at
thet point. It is possible that the 66 wing would show to even
greater advantage, eepeclially at high 1ift coefficients, 1f
the test Reynoldés number were more nearly equivalent to
flight Reynolds numbers. i

Due to the high wing loading of thie airplane (60.5 pounds
per square foot), it ie believed that further improvement could
be renlized if more camber were built into the 66-series wing.
The wing tested iras cambered for s 1if% coefficient of Q.l.
Figure 3% chows that in any condition excent a dive the air-
plane requires a higher 1ift coefficient than 0.1, and 1%
would therefore be desirable to deeign the .wing for e higher
1ift coefficient. This increase in carber should extend the
usable lift-coefficient range of the airnlane and should also
show a beneficlal résult on maximum 1ift coefficlent, allowling
more 1ift for meneuvering ot high eneed, and ilmproving the
landing characterirctice over the 6b-serlee wing ac tested. "
Figure L0 ghowe that the 66 wing wae cuperion to the 2306
wing with respect to suberiticel drag; coefficients at 11if%
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coefficients of at least #0.2 from the 1ift coefficient of 0.1
for which the 66 wing wae cambered. Any increase in 1ift
coefficient by means of a2dded camber shoulé raise the 1ift
coefficient at which thie drag saving is available to values
more in keening with the level-flight 1ift coefficients for
thie airplane.

The 66-ceriec wing as tested on the model was aserodynam-
ically smooth and the Reynolds number wae low, which are ideal
conditions for the maintenance of laminar flow. Since the
actual airplane would have the turbulence due to the propellers
and the increeseed Reynelds number, these ideal conditions
would not exiet and the transition point between laminar and
turbulent flow might move forward. Thies forward movement
would cauge some chenge in the characteristics of the wing.

In an attempt to determine the effect of moving the transition
voint forward, an extreme case wag tested on the model. Transi-
tion wags fixed with number 60 carboruncum at the 10-vercent-
chord point. Figure L1 ehowe the resulte of this test. There
wag a detrimentasl effect on lift, nerticulsrly in the low 1ift
range where this wing ordinarily had laminar-flow characteris—
tics, and the »itching-moment curves broke more sharply but at
the same Mach number as without transition. Since the device
of arbitrarily fixing the traneition with carborundum is not
necesagarily directly comperable with the normal transition on
the full-scale airplene, these resulte may not accurately

o+

represent flight conditions.

=

levator Effectiveness

Figure 20 shows that for the range of 1ift coefficients
covered in thig teset the elevator effectiveness was escentially
conetant with espeed. However, the fact that the elevator
remains effective doee not indicate that the pilot coulé pull
out of a high-epeed dive without difficulty, as the alrplane

tion which would allow the pilot to pull out of a dive at speeds
below the critical would have mugt leese effect at gpeeds above
the critical. An examnle of the incresee 1n etability with
gpeed 1s chown in figure 10(b).

Elevator Hinge Moments

Difficulty wae exnerienced in the measurement of hinge
moments with the electrical strain gages in that hysteresls was
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incicated in the zero readinge before and after a run. For
thie reason the 2bsclute values of the hinge-moment coeffi-
ciontr cannot be relied upon, but any large varistion of

hinge-ronent coefficient with Mach number could be detected.
Nf Fuch tarlntion weag found.

Walke Pogitiong at the Tail

The wake surveys (fige. 23 through 26) show that the tail
wags in the wake of the fuselage st all conditions of the test.
At attitudes and spcede corresponding to level flight the tail
wae not in the wake of the wing, However, at an angle of
attack of 5.5° and & Mach nurber of 0.60 the wake of the 230
wing included the tall, ﬂqr at the eame angle at o Mach number
of 0.65 the wake of tho 66 wing aleo included the tail.

These .nttituces and speeds mi:zt be attsined in accelerated
flizht, Wake me~rurements ehown in reference 2 lnclecate
that the wake would widen congide rnbl“ if the apeed were
increased above a Mach number of O. bp- It i1e possible that
the wake might widen to include theé tall at attitudcs corre-
sponding to unaccelerated flight if The eneed were increaged
sbove thet investigated in these surveys. Since conditions
are conducive to tall buffetinz vhen the tell is in the wake
of the wing and fuselage, it is concluded that uncer certain
conditione it ie poseible that the alrplane will experlence
buffetinge.

CONCLUSIONS

1. At 1ift coefficients correspondinz to level flight,
he limiting epeeds as deternmined by the development of
unsatichctor" diving momente range from a Mach nunber of
0.65 (L322 miles per hour at 40,000 feet altitude) to 0.73
(555 miles »er hour at sea 1eve )

2. Subetitution of the 66-series wing for the original
230-geries wing resulted in an increase in the allowable diving
epeed and the 1ift coefficient availlable for maneuvering at
high epeed.

3. RElevator effectiveness wae essentially constant at
all speede, but the stability of the airplane lincrea ged
rapidly at epeeds above the critical.




: L, Elevator hinge moments did not show any erratic

characteristics at high epeed.

5. At level-flight epeeds and attitudes, the tail was
above the wake of the wing, but wae in the wake of the
fuselage for all condltions of the test. Above the critical
gpeed, the tail was in the wake in some accelerated flight
conditions, At higher speeds than were included in the wake
surveys, it is poseible that the tail might be in the wake even
in unaccelerated flight. Other experience indicates that tall
buffeting 1is likely to be encountered when the tail is in the

- 1
WOLE .

Ames Aeronautical Leaboratory,
National Advisory Committee for Aeronautics,
Moffett Field, Calif.

REFERENCES

1. Bilverstein, Abe, ané White, James A.: ™ind-Tunnel
Interfercnce with Particular Reference to O0ff-Center

Poeitions of the ¥Wing and to the Downwash at the Tail.
NACA Rep. 547, 1935.

2. Erickson, Albert L.: Investigation of Diving Moments of
a Pursuit Airplane in the Ames 1l6~Foot High-Speed Wind
Tunnel. NACA CMR, Oct. 1942.

3. Muee, Thomas C., ~nd Neely, Robert H.: Wind-Tunnel Investi-
gation of an NACA Low-Drag Tapered Wing with Straight
Trailing Edge and Simple Split Flaps. NACA ACR,

Dec. 1901,

Eastmen N., Abbott, Ira H., and Davidson, Milton:

Preliminery Low-Drag-Airfoil and¢ Flap Data from Tests
ge R
P

4

-

e Reynolds Numbers and Low Turbulence. NACA
r. 1942,




A-91

ER.L,
- /8.30 il
o5 31.8% M.A.C
?‘ M.A.C.
g _C.G. Dr14aGrRAM
R o
N
w0
%
©
b
\ [ 7= e . ¢

|‘ M.A.C. 1
0.85 —» 7/8.30
e— 20.00 —

LLAN View

MOOEL DIMENSIONS IN INCHES

N Q2

FRON 7 VIEW

NATION AL ADVISORY
COMMITTEE FOR AERONAUTICS

Figure |.- General arrangement of the //6- scale model.




A-91

- NACA
AAL-2343

Figure 2.- The model mounted in the /6-foot wind tunnel.




A-9]1

MoboiFieEp SEecTionN

= e OUANNNNN
-i|.45‘
MoDiFIED SEcTioN OPDINATES
STA — IN. olfgﬁrﬁrs-m o:gm-m.

0.0 0.0 0.0
0.5 0.66 053
] .0 094 0.67
2.0 1.35 0.86
.0 1.62 1.00
4.0 1.80 1.08
6.0 .93 .23
8.0 .33
*_O_L'la a SAME AS :g-g
55 | a0 |12
: 8 :Q SURFACE ,: 25
20.0 | ORDINATES D7

21.45 0.0

R N

ORIGINAL L.E.

NEW L.E.—>
<]\ O
._______J

:

e

N AT IONAL ADVISORY
COMMITTEE FOR AERONAUTICS

Figure 3~ Modification of the 230/6 wing section.




DASHED LINES USED FOR
SMALL BoomS WHERE THEY
O/IFFER FRoM LARGE BoomMs

O/t cootaer APRESTovE PAD/A%

LOWER FILLET

UPPER FrLLET

NATIONAL ADVI SORY
COMMI TTEE FOR AERONAUTICS

Figure 4.— Oultlines of the large and small booms.

) ' A-91



6=V

‘U01SIN84 Adoups sbvojesny -¢ 84nbi4

SOILNYNOY¥3IY ¥0d4 3IILLINNOD
AY0S 1 AQY 1Y NOILVYN

\\ FOCT7ISNN S AQHEONGLSD
AIONED TIS/IANTL




NV 7o

Figure 6.-

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

(a) Mach number 0.3 through 0.65.

Characteristics with 230 wing, large booms.
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(b) Mach number, 0.675 through 0.75.

Figure 6. — Continued.
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(a) Mach number, 0.3 through 0.65.

Figure 10— Characteristics with 230 wing, large
booms, fuselage, all accessories, tail.
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Figure /10~ Concluded.
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(a) Mach number 0.3 through 0.65.

Figure /12~ Characteristics with 230 wing, small
booms, fuselage, all accessorres.
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Figure 14~ Characteristics with modified 230 wing,
large booms, fuselage, all accessories, tail.
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Figure |/4.- Continued.
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Figure /4.— Continued.
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(e) Variation of Cy with Mach number.

Figure 14.— Continued.
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(f) Wing pressure distribution at various
Mach numbers.

Figure /14.— Concluded.
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(c) Variation of G, Cp, and Gy with
Mach number.

Figure /16.— Concluded.
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(c) Variation of G, Gp, and Cpy with
Mach number.

Figure /8.— Concluded.
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(a) Mach number, 0.17 through 0.65.

AN ' ‘ :
I:j/j_f Figure /9.— Characteristics with 66 wing, large

booms, fuselage, all accessories, tail.
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i (b) Variation of G, with angle of attack at Mach
numbers or‘ O.17 through 0.65.

Figure 19.— Continved.
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(6) variation of Gy with Mach number.

Figure 19.— Concluded.
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Figure 2/.— Variation of hinge-moment coefficient with
Mach number; 230 wing, large booms, fuselage, all
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