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PRESSURE DISTRIBUTION OVER THE FUSELAGE OF A PW-9 PURSUIT AIRPLANE
IN FLIGHT

By RICHARD V. RHODII and EUGENE E. LUNDQUIST

SUbfMARY

fl%is report presents the res7dt8obtained>om pressure
distribution tests on thefuselu.ge of a PW-9 pursuit air-
plane. in a number oj conditions of $ight. l%e inre+di:
g&”onwaa made to determine the contribution of the fuse-
lage to the total Uft in conditions com”deredcritmal for
the wing structure, and also to determine whether the
fu~elage loads acting simultaneously w“th the maximum
tail loads uxre of such a characteraa to be of concern wn”th
re&pectto the structural de~n of other parts of the air-
plane. The tests were conducted by the National Ad-
Eisory Committeefor Aeronautics at Langley Field, Vs.,
during the spring of 19A?9.
Theresults show that the comb-ibution of the fu-sebge

touurd the total lifi is small on this airp.hzne, ran@g
from slightly less than 3 per cent at the lower angles of
attack to about 4 per cent at the.higher angles, which ap-
proximately compensatesfor ihe portion of the wing area
replaced by the fuselage. Aerodynamic loads on the
fuselage are, in general, unimpm-tantfrom the structural
view-point, and in most cases they are of such character
thut, if neglected,a consematiw de-signresults. In spins,
aerodynamic force~ on the fwelage produce diving mo-
ments of appreciable magnitude and yawing moments of
small magnitude, but oppom”ngthe rotation of the aiqdane.

A table of cowling pressures for mmhws maneurers i8

included in ihe report.

INTRODUCTION

Little information exists concerning the magnitude
and distribution of the aerodynamic Ioads which occur
on airplane fuselages in the various conditions of flight.
WhiIe these Ioads have generally been considered smrdI
and of IittIe interest to the designer, there have been
some indications that in certain of the critimd Ioading
conditions the fuselage loads me eppreoiable and might
justify their consideration in the design speciiioations.
This is particulady true of the high angIe of attack
condition in which tests on the MB-3 (referenoe 1)
indicated that the fuselage supported approximately
10 per cent of the tatal load. In the MB-3 t-ssts,
however, as in all pressure distribution tests invohing
only the wings or wings and tail surfaces, the fuaeIage
Ioad must be determined by subtracting the sum of
the wing and tail loads from the product of the weight

of the airpIane and the appLied Ioad factor as deter-
mined from am accelerometer. This method is, of
oourae, crude, and fusehge loads so detarmin ed include
the errors from the wing and tail Ioade as well as the
error from the accelerometer. The error in the fuse-
lage Ioad, therefore, is excessive.

It was thought advisable, in view of the lack of in-
formation on the subjeot, to measure the loads on a
fuseIage directly by means of pressure distribution
tests. Differential pressurq both normal and trans-
verse, were therefore measured except on the engine
and radiator cowlings where special conditions made
it necessary to measure pressures on each surface
separatdy.

AIthough, at present, pressure distribution tests are
the onIy practicable method of meaatig aerody-
namic Ioada in flight, they can be used to determine
such Ioads with good precision only on surfaces having
smooth contours such as airfoils. On fuselages, whioh
have numerous points of discontinuity such as those
at the radiator, windshield, cockpit, etc., results from
pressure distribution tests can be considered at best
only approximate, unless an impracticably complete
installation of pressure orifices is used. Eowever, since
the aerodynamic Ioads on fusehges are manifestly of
secondary importance in design, great accuracy is not
essential to the practical value of the rwuIts.

APPARATUSANDMETHOD

The airpIane used in these tests was R modified
PTV-9 pursuit airpIane. @’ig. 1 and .Table 1.) From
the standpoint of the results, the mtications were
not important, consisting, principally of the substitu-
tion of a balanced and huger rudder for the origimd
one and a compIete metaI cover for the fuselage.
These changes were made in order to increase the di-
rectional stability which had been poor, and to facili-
tate the installation and maintemmce of the pressure
tubes and orifices. The changes in the weight and
c. g. Iocation from their former values were n.+igible
and had no influence on the results.

Two views of the tubing installation are shown in
Figures 2 and 3. This installation was practically
the same as those used in other fuJLscaIe p=ure
distribution investigations at Langley Field (refer-
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ences 1 and 2), in that the orifices were connected in
pairs to the manometer, and differential pressures,
that is, pressure differences between upper and lower
and right and left surfaces, were measured over most
of the fuselage. Exceptions to this procedure were
necessary in some cases, however, because of special
conditions. At the cockpit, for instance, the normal
or “verticaI” pressures were measured between the
flush orifices on the lower outer skin and statio orifices
inside and beneath the flooring. On the nose, forward
of the fie walI, differential pressures between two
sides of the fuselage do not give the true resdtant Ioad
because of the existence of an intsrnal pressure gradient
caused by the flow of air through the radiator sheI.1.
For this reason pressures on the engine cowling were
measured directly between the external flush orif3cea
and special static orifices mounted just inside and
opposite to them. On the radiator cowling a different
procedure had to be followed, since the air velocities
were high inside the cowling. Here a double-skin

COMMIi@E FOR AERONAUTICS
.,:.

As it was desired to determine the time relation
between the fuselage loads and the tail loads, and
because of the impracticability of measuring the tail
loads during these tests, two pairs of orifices (S and T’,
indicated in the results) were installed in tho loading
edges of the stabilizer and elevator, respectively.
Previoti teds on the PW-9 (reference 8) had indi-
cated that the sum of the pressures on the leading
edges of the stabibr and elevator varied roughly
in the same manner as the total tail load. Thus, the
curve of S+ T in this report shows the trend of the
load on the horizontal surfaces, but is not a measure
of it.

It dl be noted in Figure 18 of tho results that the
fuselage characteristics are plotted against angle of
attack. The angle of attack, for thii purpose, was
obtained indirectly, no instrument being available for
measuring it during the tests. The method used
for obtaining it involved a knowledge of the accekrrL-
tion, air speed, weight, and slope of the lift curvo of

.,

~13URE1.—PW-9airplane

cowlirw was used and dfierential pressures measured
betwe& opposite flush ori.tlces = the doubk-skin.
The engine and radiator cowling installation is shoivn
diagrammatically in Figure 4.

The instruments used in these tests consisted of the
following :

(a) Two N. A. C. A. type 60 recording multiple
manometers (reference 2).

(b) A&peed meter (reference 3).
(c) Sile-component accelerometer (reference 4).
(d) Turnmeter (reference 5).
(e) Control-position recorder (reference 6).
(f) Timer (reference 7).

All these instruments, with the exception of, the
timer, give continuous photo~aphic records over a
period of time sufficient to completely incIude any
maneuver. They are synchronized by means of the
timer which completes an electrical circuit periodi-
cally (in these tea ts at l-second intervals) and causes
vertical timing lines to be imposed on all records
simultaneously.

the airplane, all these quantities e..cept the last being
measured directly.

where
n = acceleration,
a = elope of lift curve,

q= absoIuta angIe of attack,
it follows that

““(w%)’
this equation being applicable below the stall.

Points on the curve of Figure 18 were taken from
all the mrmeuvers investigated except ro~ ad spins.

PRECISION

The precision of the results of these tests is not-
great. With the inataIlation used, individual pres-
sures are correot to within + 6 to 8 per cent, air speeds
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with +s to 4 per cent, and accekd.icms within RESULTS .—
+ O.Z g. (l?otaI loads and moments, which depend The results following are given in the form of Ioad
upon the integration of curves faired through relat.ively curves, histories of maneuvers, and fuaeIage charac-
few points obtained from pressme memmements on t&tic curves. The detaiIed distribution of pr~ue -
a surface having a number of discont.inuitiesj can be ] is not presented because, in view of the purpose of
considered at best onIy fair approximations. An this invest~~ation, T&j to determine the importance
estimation of the precision of these Ioads and moments of fuselage sir Ioads in critical design conditions, such
is somewhat hazardous, but it is probabIe that indi- a presentation is conaidimd unnecessary aud of little

..
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viduaI totaI Ioads are correct to within about 20 per [ interest. Engine coding pr=sures are, however, given
cent. Moments about the center of gravity for any
one instant., being extremeIy sensitive to slight changes
in fairing the load curves, axe probabIy not reliable
to the point of usefukwss at all; but hiken collectively,
however, as in Figure 18, a good idea of the trend of
the moment coefficient can be obtained as well es a
fair idea of its absoIute value.

89300-32-22

in tabular form for a number of conditions, ainoe ‘tiese
pressures are at times of sufkkmt magnitude to be
of interest with respect to cowling stremgth.

Results are discussed in the following sequence:
(a) Stiady flight conditions.
(6) PulI-ups.
(C) Rok and S@tS.

(cZ) Cow~u pressure9.

—
-—
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Steady flight conditions.—The steady flight con-
ditions investigated include only those involving mo-
tions of translation withoutryaw. Thus, they are
restricted to level flight and dives ●or steep gIidw. In
these conditions of tlight, as wouId be expected, no
appreciable transverse aerodynamic forces on the
fuselage existed. The resulte given, therefore, refer
onIy to normal loads or those parallel to the Z axis of
the airplane.

Figure 6 shows the distribution of nomnd”load along
the fuselage in level flight at air speeds from 78 to
166 m. p. h., corresponding to angles of attack rang-

and if this could have been included, the reduction
of load ah this location would not havo appeared so
pronounced.

In Figuro 7 are given the normal load curves for
two dives at 200 m. p. h., one with power on, and tho
other. with power off. LWOappreciable diffmenco can
be noticed in the two curves except for a slight incrense
in the down load or interference at &o wing location
for the power-cm condition, probably a result of
slightly higher velocity in the slipstream.

l?ull-ups,-Of a series of abrupt pull-ups from 10wJ
flight and several mild pull-outs fkom vertical dives,

Fmmm3.—CowUngpressuretubeInstalhtion

ing from about 8° to – 2.2°. M these curves are
quite similar in character and are of interest majnly
because they show pronounced interference effects in
the region of the upper wing, viz, from stations 5 to
9 feet. The reduction in load at-the radiator location,
1.26 feet, is also clearly indicated. This latter de-
pression is partly a result of the fact that no pressure
measurements could be taken on the radiator itself,
the curve in this region depending on pressure measure-
ments taken only on the upper surf~ce of the fuselage,
There ia probably some upward force on the radiator,

only a few representative cases me presented because
of b. general similarity of all. Load curves for SUC- _
cessiY9 stages of the pull-out from a vertical clivo aro
given in Figure 8. The similarity of the curves is at
onceflpparent and also their similmity to tho curves
obtained in leveI flight. There is, howevu, a distinct
tendency for the load near the nose to increase with
increasing angIe of attmk or as the mancuvor pro-
gre&es, The history of this maneuror is better shown
in Figure 9, As wiJJ be noticed from tho acccIcration
record, this run starts with the airplane weU into the



PRESSURE DISTRIBUTION OTl?E FUSELAGE OF A PW-9 PUFWJIT AIRPLANE IN I?LIGET 331

dive, near zero Iift; the pull-cut, however, imme-
diately taking pIace. From thwe resndts and the
results obtained in previous pressure distribution tests
on this airpIane, an idea of the extent to which the
fuselage load Mecte the stresses in the fuseIage and
wing structures cm be obtained. In the dive itself
the total normal Ioad on the airphme is of IMe inter-
est, since it is essentially zero. A heavy wing-ditig-
moment exists, however, which must be bakmced by
a moment supplied by the tsiI and the fuselage.
Normally this will be the case, although it is quite
possibIe that the wing and fusdage moments will add
up in the same sense and reqyire a larger M moment
in consequence. From Reference 8 it is found that
the tail Ioad is 916 pounds acting down in a dive at
260 m. p. h. ‘Me corresponding tail moment about
the c. g. is, therefore, approximately 13,000 pound-
feet for this speed. knnning the attitude of the ship
and angle of attack to be approximately the same for
the dive given here, this. rewdt should be corrected
according to the ratio of the speeds squared. On

()
192 z

this basis the tail moment becomes 13,000 X ~. or

7,100 pound-feet. The total moment arisii from air
loads on the fuselage for this case is 640 pound-feet
or 9 per cent of the td moment, which meaus that
the fuselage reduces the tail Ioad necessary to balance
the airplane by about 8% per cent. If it is assumed
that the dasign taiI Ioad for the nose dive condition
is determined from a knowledge of the true wing
moments, neglecting the effect of the fuselage, the
structure wilI be conservatively designed t.broughout.

In pull-outs of this character, tad loads norndy
decrease from their original high negative values and
become positive in sense, as indicated by the curve
(S+Tj, the positive vahIes ueuaIIy being less than
those encountered in certain other maneuvers, as, for
instance, the barrel roll. Hence, the contribution of
the fuselage loads toward the total moments acting in
such pull-outs are of no practical importance and need
not be considered. In aUpuI1-outs, however, the wings
commence to acquire an appreciable normal component
of force in the same direction as the normal component
of force on the fuselage, and this wing load largeIy
determines the design of the wing structure. It is seen
from Figure 9 that throughout the pull-out, in which
mafium Iift was never reached, the proportion of the
total load carried by the fuselage throughout the man-
euver is sIightly Iess than 3 per cent so that for any
low angIe of attack condition the fuselage Ioad need
not be considered in the wing design.

Figures 10 and 11 show the load curves for two
representative abrupt pti-ups from Ievd flight, one
with power on and the other with power off. In these
maneuvers the angle of attack of maximum wing lift
was reached and exceeded; the load curves for
these higher angles show that the inta-ference from the

upper wing was reduced or that it was of smaller
magnitude with respect to other effects, so that the
fuselage load was positive throughout its Iength.
Differences between power-on and power-off conditions
were found to be alight.

Histories of several pull-ups are given in Figures 12
to 17. h the high angle of attack Ioading condition,
represented by the instant of maximum acceleration,
the proportion of the total normal load carried by the
fuselage varies from 3.75 to 4.5 per cent, an amount
which reduces the wing load in a maneuver invol~
an acceleration of 6,or haIf the design Ioad factor, by
approximately onequarter of a Ioad factor. Put in
another way, this means an increase in margin of safety
of from 1 to about 1.o4 on the basis of loads, an increase
hardly worth allowing for in the wing design. “,

A more accurate idea of the load the fuselage carries
can be obtained by referring to Figure 18. The normal __
force coefficient of the fuselage is seen to vary lineaUy
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with ang~eof attack, reaching zero at – 4°. The equa-
tion of this line is found to be cy=0.01613 (a+4).

Since the CH versus ~ curve for the wing celhde is—
ako approximately a straight line whose equation
G~= 0.0702 (ci+ 5.5), the ratio of the fuselage Ioad
the wing load is

Lr ~HrAr..—
I& C&A.

0.01613 (cc+4) 40.8
‘0.0702 (a+ 5.5) ‘~

is
to —.

From this, LJLa at zero angIe of attack is 0.0283 and
at 20° is 0.0368. The values obtained from the above
formula for the higher angles of attack are slightly low
since the wing lift curve is not straight up to the stall,
but starts to fall off several degrees earlier. Hence, at
the high anglw of attack the ratio of fuselage to wing
load is closer to 0.04.There is a possibility that be-
yond the stall cm for the fuselage continues to increase
for a small range of rmgle of attack which would result
in a more rapid increase in load ratio. There is some
indication that this is true in the results of Figures 12
to 17, for the load ratio curves show a tendency to rise
after the peak acceleration in some cases, although the

—
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accuracy of the data does not warrant definite con-
clusions. In any case the phenomenon would have no
practical significance from the structural standpoint.

It is of intareet to note that the loss in true wing
area caused by the replacement of the middle of the
lower wing with the fusekge is approximately com-
pensated for by the fuselage itself. The wing area
displaced by the fuselage on the PW-9 is 12 square feet
orla.lmost 5 per cent of the total area. Thus the
lift might be expected to bo reduced by 6 per cent, but
the 10SS is partly compensated for by the fuselage
lift which rangea from about 3 to 4-per cent of the total.
The common awumption in performance calculations,

COMMITPEE FOR AERONAUTICS
—
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this suddenly applied load in the pull-up. In such
cases it is of interest to know the relation of tho
fuselage load aft of the c. g. to the tail load, and in
particular the relative magnitudes and directions of ‘”
moments about the c. g. arising from fuselage and tail
loads acting at the same iustant. From an examinat-
ion of the histories given in Figures 12 to 17 it is seen
that early in each maneuver when the tail load is at a ‘
maximum negative value, the fuselage loads aft of the
c. g. ‘me very small and for practical purposes, zero.
Mometi@ on the other hand, while small, are detite
but always negative in sign, opposing the momenta
arising from the tail Ioads. The magnitudes of these

Section A

Section B .Sectici.7“C Secitbn D

FIGURE&—Linedfqmm offoselsgeshowingorificeloostlons

that the wing area displaoed by the fuselage has not
in effect been lost, is, therefore, fairly sound. I?or the
sake of consistency this aam.unption might also be
carried to the structural load problems, but wouId
probabIy be unwise because it would remove a slightly
conservative factor in the design.

Abrupt- pull-ups such as these under discussion, in,
addition to giving rise to Iarge wing loads at high angles
of attack, also involve a suddenly applied tail load
which may be critioal for some membem of the fusehge
in some designs, usually for the lower longerona aft of
the Iower wing rear spar attachment and for some of
the diagonal truss members in designs where the tail
Ioad in the termimd dive is of ieaa magnitude than

loads and moments are not sufficient to be of concern
with respect to stresses in the fuselage, but in so far as
they do exist, are of such a character as to reduce
slightly the moments and shears arising from the tail
load.

In the Iater stages of the pull-up, when the tail load
haa reached a nm.ximum positive value, the relative

.-

fuselage loads become of greater apparent importance.
It has been pointed out in reference 8 that the maxi-
mum up Ioads on the tail in abrupt puII-ups are only
of the order of half the maximum down loads on this
airplane, Since the 3-point Ianding condition gener-
ally jgduces greater fuselage stresses than the rela-
tively low po$tive tail load considered alone, this
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Iatter case is not usuaIIy considered except in cases
where a tail skid is not required, as on a single or twin
float seapIane. The resuIts of this inv-tigation
(figs. 12 to 17) show, however, that the up taiI loads
may be accompanied by fuselage Ioads of such charac-
ter that the total aerodynamic loads and moments
are considerably greater than those of the tail alone.
From theresuha of Figure 38, reference 8, sad F-14
of this report, both being time histories of abrupt pull-
ups at about 155 m. p. h., an idea of the magnitudes
of these fuselage loads and moments can be obtained.

whiIe the moment is greater for the case of maximum
negati~e t@I load. A discussion of the importance of
aerodynamic forces on the tail and fusel~Oe is not
compIete without a proper consideration of the inertia
forces acting at the same time. In the condition of
maximum negative tail load there exists a positive
angular accekration in pitch which tends to reduce
or in some cases possibly to nulhfy the ef7ect of
gravity on masses in the after end of the fuselage.
Hence, to assume the maximum tsiI load as acting
when all masses aft of the lower rem vring spar,
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FIGUBE6.—FnseIagenormal Imd c.nrws. H flightmm. Run N& 4

CONDITION OF M&XIMU&l NEGATIVE TAIL LOAD me acted upon normally by gravity is conservative.
In the condition of masimurn up tail load on the

5;y I Moment 1
(;T PW-9 there stilI ~ts a positive angukw acceleration

c.K.) in pit& This is easiIy explained by the existence of
a lmge wing force vector whose Iine of action is

T&.: . . ______ ‘%j& ‘?<d&d forward of that for the rwdtant mass force. fi.. . .... .. --—-
‘rotfL-.- . . . ..– 1+ +g~ addition to this angular acceleration, there is ak.c a

-1 linear acceleration acting in a direction which is, for

CONDITION OF hMXIbiUld POSITIVE TAIL LOAD aII practicaI purposes, parallel to the Z axis and of a
magnitude equaI to or quite close (in terms of “g”)

M

Shwl Wmentr to the apphd high angle of attack load factor. This
(at (:~t

~ K.) linear acceleration is of much greater consequence
than the angular acceleration, so that the net result,

P~m#a PounJ#
Taa---..-.-— so far as the s&sses in the after portion of the fuse-
~--------------- -t-m –~ml Iage are concerned, is an inertia force opposing the

Total_.__.__–_ ~ +7!ZI -qW1 aerodynamic up load on the tail and fusehge. This
lFuseIz@ eknrsandmomenM refertothrsa aildngfromkads aftthac. g. inertia force is, in fact, so large that in most cases,

except where very light fusekige ahd taiI assemblies
It. is seen from the above that the totaI shear is are used, it is greater than the aerodynamic up Ioad

greater for the condition of maximum positive tail load so that this latter condition is by no means to be
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considered a true c.ritarion for the design of the fuse- CONCLUS1ONS
]~ae s~uc~~em 1. The proportion of the total normal load cmricd

Rolls and S@.RS, —Load curves and histories of right by the fuselage of the PW-9 rangee from slightly 1sss
and left barrel rolls and sp@s are given in Figures than &per cent in the low angle of attack design con-
19 to 26. In so far as normal loads in the rolls are ditiou to. about 4 per cent in the high angle of attack
concerned, conditions are quite similar in character condition which approximately compensates for the
to those in the abrupt pulI-ups and a similar discussion ; loss of lift of the portion of the wing area replaced by
applies. In the rolls, however, transverse loads as , the f~lage.
well as normal loads are experienced. b extended , 2. Aerodynamic loads on the fuselage are, in general,
ardyeis of the eflkct.s of these loads is not considered , unimportant from the structural viewpoint; and in
worbh while mainly because of the lack of quantitative most gases they are of such character that, if negloctcd,
information on the inertia loads and vertical tail a co~rvative design results,
surface loads acting simultaneously ‘with them. A 3. @ spins, tuyodynimic forces on the fuselage pro-
rough quantitative analysie of the lateral forces and ; duce Jiving moments of appreciable magnitudo and
moments on the basis of fuselage loads obtained I yawing moments of small magnitude opposing the
during this investigation and tail surface and inertia ~ rotation of the airplane.

50

co?
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Q 50

I
$0

-500 ~ ~ ~ ~ ,0 ,2 ~ ,6 ,8 ~.
fee+ along fuseluge

FJQUEE7.-Fuselsge normal lmd mmes. Dims

Ioads obtained in the tests of reference 8 and others
shows that none of these fomee and moments are of
suflic.ient magnitude to be of concern with respect to
the fuselage d&gn except the initial, suddenly applied
vertical tail load, which may be considered, for prac-
tical purposes, to aot alone.

In the spins no loads of any magnitude su.flicirmt to
be of concern in the structural desi~ are &ident.
It is interesting to note, however, in the bistorias of
the spins that an appreciable diving moment is present.
as a result of air loads on the fuselage and that lateral
loads, although small in rnagpitude, are, in the main,
of such a character as ta oppose the rotation of the
airplane.

Cowling pressures.-Engine oowl.ing pressures for
the maneuvers given previously are tabulated in Table
II. Since skin pressures are higher near the nose
than elsewhare, this information is of interest with
respeot to the design of the engge cowling panels and
their attachments. In interpreting this table, positive
pressures are to be considered acting inwardly and
negative pressures out~ardly.

-.

—

LANGLEY MEIJORIAL &ROITAUTICAL LABORATORS,

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS,

LMWLEY FIELD, VA., August 1,19S0.
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TABLE I

CHARACTERISTICS OF PW-9 AIRPLANE

TABLE II—Continued

COWLING PRESSURE+ ontinued
. @k MrSQ. ft.)

.—
Span of upper wag. --_.. ._.. _-.. _._.. _________ 22ft. 0 h.
Span of lower wow. _..-. - . . . . ..-.. .-... _.___ . . . . . 22it.~ in. ,
FWelege Ie@-------------------------------------------- xl ft. 6 &
Plan area of fmke ---------------------------------------- 40.8sq. ft. ”
ProJectedsfde smnof fw~.-.--.-...- . . . ..--. ..-. -- . . .._ &l.4sq. ft.
C@rofd of plan and side ores of fuselage. Per cant of

fuedage length---------------------------- 42.
~8p . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..- 52 ill.
Stagger~. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..- +P W.
Dihedral(IJp~ W~ lower -)... . . . . . . . . . . . . . . . . . . . . . 1°6’.
Dfbedrel Oowerwfrrg lower mom) ----------------------- 1°28’.
c. g. position:

(Aft Ieadfng edge of rmt section,Ioww w@-------- 18Mh
(Above lower eurfaoerwt aect[on,10WWwing) _.._.._ * in.

Dfst8n.w from e, U.to center f.tneof efevatar Mnga.....__. 14ft. 11%hr.
Dfstarm from c. U.to enter he of rndde$Mange. .. . . . . . . . . . 16ft. S% frL
Area of upper tig----------------------------------------- l@3.4Sq, ft.
Area of lower w@ .. . ..--- . . . ..-.. -. . ..- . . . ..---. . . . . . . . . . . 30.3W. ft.
ToM wing srea.. . . . . . . . ..___ .___. .-._. __.. . . . . . . . 241.2W. ft.
h of horizontal tail m----------------------------- 29.84sq. ft.
Area of vertlof,l taU~ . . . . ----------------------------- 18.75W. ft.
Wefght of drphme (hrrfng We.- . . ..- . . ..-.. -..- . . ..-- . . ..- 2#m lbs.
Ratedlrorwpowerat ~Knlr. p. m... -. . . . .._. ------------- %76.
Power1WW---------------------------------------------- 7.74lb. per hp.
WfngImdim --------------------------------------------- 12lb. per &q.ft.

Sectfon.

1.12SA2C: 1.37see.

D. ABC D

–63. o -% o +&o
–48. 3 4J : -----
–89. 5 -23.9
-42.0 -2a: 9 -al. 8
-10.4 -3.2 42
–18. 2 -18.0 -14.6
-28.6 624 -;: :

30.2 –7; o
-~ : –16. 1

-3L a
;;

1%! Ii; .
.---.-— .---.---
-------- -. —-. -? :
,—----- --—-—- *8
----- _..-----

-Z1. 4
.----
–lz o
-I& 2
-15.6
-!27.4
-15.6
–Ill 8
-1&6
–2. 6

H

-::
-14.0
-140

-38.4 -23.9 -19.2
-86. Q -25.0 -W.$
-33. s -19.8 -1s, 7
-4# ; -19.2 -20. a

-1.6 -a. 1
L2 -8.8 -10.4

-4.2
a:: -E. :

-17.2 -xl. o -? :
-;: : -x 4 9.s

-1oo ;
7:8 -% i

,.. ----- -. :.... -6.2
,------- -------- -9.8
..- . . ..- ..- . ..-. -8.8
,..- . ..- . . . . . . . . -4.2

-’: ;

-&s
-flo
-19,8
–2I. a
-10.4
-&;

2.6

-: Ii

-. !
-M. 6
-M. o

—

I
1.82Sec.

I
212 me.

Sectfoo I ,

Al B) CID.

m-2&4 –17. 7 -14.6 –1} 6
-26.6 –13. o -m. 8
–33.8 -13.0 –llL4 –4, 2
-2A 3 -10.9 -10.4 -7.8

17.7 -1.0 -21 -15.1
8.6 -L 2 -12.5

It: ;8 –k 2
lit 6.2

--: –84.3 4.7 8.8
-l?; –18.7 9,e

-6.8 W
L2 –L 6 -4.2 -: !

.. ---- . . . . . . . . -s. 2
-. -—---- -. ..-. -6.2 -12.5
------—--— –6.2 –lo. 4
------ -------- -& 2 -6.7

–27. 6
-26.5
-36.4
-3J. :

-16,6
-4.2
-b. 2

-10.4
-lb. a
-M. 6
-10.4

i!

::

-J. 1
-10.4
-8.7

I stagger measured at a e-kdionpsMIei to the plane of eyrnmetry, and passfn
-h th em~oid of the Pfan form of one10WWwing batwem alfne perpendimls
to the chord of the upper wfng and a line drawn from a pofnt one-thirdohordlerrgt:
from the Ieadfng edge of the lower wfng to a point drnliarly hxaterf on the uppe
Wtrlg.

TABLE II

COWLING PRESSURES

(Lb%w eq.ft.)

Ron No. 3, la Maneuver: Rfght roll Inft!al afr epeed 140m, p. b

....--. . -4.2

..- —-- -6.9

. . . . . . . . -6.2

.. -- . . . . -6.2

......

......

......
-------

1 ,

U. No. 3, 2a Maneuvsr: Left roU Irrftiel afr sped 140m, p, h,

1 “- “-

:

W3tlon

A

-23.0
i +&
a
4 -26.0
6 –14.0

~ : ;:

-2s: :
18 13.0
11 9.0
L?
Is . ..-.!-
14 --------
16 ------
16 . . . . . . . .

I

o Soo. L0.37Sw.0.I.3Soo. 0.259’e& I
D

Se&on

-
BCAIBIC D A B

IT
-30.2 -8.8 –5. 7
–!2S.1 -:; : -:4
-8L 2
-43.7 -8:8
-1;; –10.4 -:.2

-6.2 -10.4
7:8 19.2

-10.4 &:
-? ; -12.6 6.1

--::
M

%! i6 };
------ . . . . . . . .
. .. ---- . . . . . . . .
,--------------- 2;
—-. —-—------ -6.7

-5.0 -L 6
-6. S Lo
-L o 0

+O. 6 -;:
-4i: -&:

14.0 11.0

1:! ii:
22.0 I&o

1$:
-! o

-:.: 1s
-7.0 -i18

-16.b

0

–~. 6
-3, I
-& 8

–10. 4
7.3

1?:
#;

1;:

-9.4
-9.4

D

-6L o
–53.6
-62.4
–65. b
-16.7
-9.9
-6.8

-E :
9.9

e.:
------
,-----

–% o –w.. a
–21. 8 -16,1
–m. 3 –6. 8
721,4 -10,4
-15.6 –la. o
–&h : –17. 7

;;:
–ti 4
–7. 8

–17.; 1?:
33.2

aI 8.8
. ----- 8.1
------
. .. ---- -::
-. ---,.- -6.7

-11.4
-u 6
-6.2

4!;

–19: a
-1.2.0

8.8

M.
18.8

lH
–13. 5
-19.8.
-le. 2

–8. O
–4. 6 –; ~
–S o .
–3. 6
-2.6 -t :
-:: -4.0

5.5
9.6

-1!. o 3.6
-11.0
-4S 2?!

.5 2.6
-------
------ :!
------- -Lo.
--------4. S

-i : –3% o
-~. Q

o -30.0
__~ :–!.o ,

–6. O
l!; M

10:5 -E 8
~: 7.0

M
1? I ..- . . . .
6.5 --------

-8. S -...-..
-a 6 . . . . . .

–11. 6
-11.3
-1: f

-2:0
-*:

-M
-16.0
-7.S
-2.0

,. . . . . .
---. ...
,. ..--.,
------

—

,......
—I

8eetfon

1 1

0.62eec. A=L-l-
1

<

0.87SW. a78 SW.

S4ctfon —

ABC
1m-w-

-69.6 -38.6
-64.0 -31.2
-73.8 -#.:
-63.5
–n s –20: 8
-19.8 -~ :
-23. b

26.6 -e8: o
-40.0

17.7 -1: i
16.0
36.4 1! i

–32. 8
-%. 8
–81.2
-16.7
-17.7
–19. 8
-9.9
18.2

-17.2
17.7
g;

&s

-i:
-LO

–6L 3 -------- -28.6 -22.4
-64.6 +J ; -=iEi- _:E.6-.
–62. 4
-48.9 -27; 6 –10. 4 -2). 8
-21.8 –15. 6 –8. 3 -15.6
4xi : –g : ~;; ; -20. s

-16.7
-M: 6 “ -le. 8

-%: -: ; -~ 4
-E :

16:6 21.8 :;
32.8 %: 12.6

,.--—- .—-. —- 16:0
------- --—--— 1:; –6. 8
,------- --- —--- -6.7
,-.---- -:_.: 3.1 -9.3

,------ ... -----
,------- ---.--.-
---------------
....... ......-

19.6 -z). L!
1-------1-------1 -1&5 I -2”8

.?, -81:~,:..:...j . . . . . . . . . -;7.8.,-40.
-- . . . . . . . . . . -

.-
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TABLE 11—Contiiued

COWLING PRESSURES-Continued
(Ms. m Sq.ft.)

r

TABLE ~<OJltiU8d

COWLING PRESSURES-Continusci
(Zbs. per sq. ft.)

Ssction

Lmsec.
I

L26slc.

AB CD u‘A B

-33.0 -3L O
-36.0 -a o
-4&O -2L O
–&o -~ o

Ia o
0

M
-% 2

–%8 -40.5
–23. o -% 5
-lb. o -46

11.O 3.6
------ --—-
------ -----

—--- -—-.
—---.--

c D Initial airspeed 148.6m.p.h. I InMIsl sir speed 105.6m.p.h.

section

t
DA B CID

T
-48.0 –240
-440 -w. o
–63.0 –2&o
-@Lo -ba o
28.0 6.0
M o
ao –4:
40.0 140

- .5 –MLo
-4L0 -346
-2L o -22.6
-7.0 -3.0

-a o
–24. o
-26.0

A B-3a o
–!a o
-19.0
–27.6

--:
-&o

–?:
16,0

–%:
–b. 6
–9. o
-9.0
-6.8

-= 6
–n 6
-E 6
-M o
-XL 6
–l% o
-L6
-2.0

%6
7.0

–::
-6.8

–2L o
-H. 6
-160
_

–27. o-7.0
-10.0
8::

-19.0
–lb. 6
-7.0

–2L 1
-14”2
ILo

H
-246

16.2
12.2
46

.—— -

.------

3.0
3.0
4.6

-k:
-X 8

-% !
-lLO
+4

i:
,-—---
,.----

0

–i :

-kt
!0

-z :
-IO. 6
–!L 2

LO
------
. . . . . .
-------
—---

.

t

-------------
------ .—-.
---—-.--—--
------.------.

Lmsee.
t

,2cnlsec. --—
I. .—-

Ssdion

B] CID kneuwr: POwera dh
Run No. 6, Is. ...-.

F

–m. o –20. o -2L 6 +h o
~g : ~:; ~Ia: –35 o

-W. o
-_? : –li 6 -I&s .–no

–a o –I&o –14 o
–a o -12.0 -IS. 6 -u. o

;$ ; –12. s -140
–2 ! –% 6
–a. o <0 -;: I -M

-Ia 6 loo
LO :.: ao
6.6 L6

1-

lk :
------- -:: 2.0 ----
--— -L O lb o
.-—--- -Z b -lb. o --=
.-.-—-- -L O -140 ------

-37.0
40
–39. o
–36. o

–%!-- g
–32 o

. :8
I&b

-------
-------
-------
---—-.

-824 --------

1
–27.8 -------–3Ki-
-13.6 –l& o -lL6
–-: : ~~~ –la 6

-lL6
–IO. 6 –IL O –l& 6

–}: –140
<?:

–7:0 2:
-2: 40

MJ ‘A:
It:

-------
.--—-- i: –2 i
.----.- —L5 -LO
------- 20 -lL 8

seeffon

:T
B CD

.6 ILo -8.0
-.6 -46

k: &8 –47

–t : %: -–i:
46 --: -g.:

–M o“ 0.
-18.7
-2Z8 k: E:
–6. 6 27.0

–E. 5 -Y: 10.5
—---
—-. 7.0 &:
-------
--—. 2; -H‘Ir

ABCDA

–2Q0 L6 X5 –8.6 .-S2.0
-26.0 -3.8 –2L O
–9.0 i: ;! -&6 -6.0

-31.0 11.0 –2. 6 –28. 6
–2S. 6 –:: –&6 -LO –18. O

–5. 6 -6.2 -2. b
W 17.7 10.6 %8

-6.6 .6 -M
-H -M. 6

=6
17.6 -%:

-17.6 kg 4&0 23.0
~0 29.6

–n 2,: 18.0 .-H
.— -------- L$?
--------------- 2! -=
——- , .— -- :! -—. ----

—l----
-a6 ------ —--

- --

--

-

Run No. 4, ls Rm No. 4, ~

hlMnlslrspeed78nLp.h. InitM.%lrc.A 90.3m. p.h.

S&MOll —

A B
I CID A B c

. —
–8.o –x o
–5. 2 -L 7
–Z 8 –;4
-6.0
–b. b –z 5
–a a –;:

-H
–7. a 10
-6.6

Ii:
–-i ~ 26

.---—- LS

.—-

1.---—–::—-----L 5

D -U?m: Mild PtdkXlt of s dh from - ~
—

Un No. 7,la Air speed at be@nnlng of pun-out 182m. p. h.

–6.o

‘II
-5.0 -L O

-h 2 -2.s .6
-% 8 –L 4
-b. s –L 8 –i:
-2.8 -26 -40
-L O –h o

&o ;8
i:

-1$: i: f:
–3. 7
–X6 ~~ ho
–1.5

---—- .6 k!
------- –h 2
------- 2! -7.6
------- –2! o -6.0

1 –14 6
2 -13.7
8
4 -% :
6 –L b
6 –L !4

&o
i
o –%:

10 –. 7

Z ::
13 --------
14 ------
M --------
16 .-.- . . . .

–14 b
–_~ ;

-Ill 2
–7. o
–L O

40

-% :
40

k:

–LO
.b

--i:
–4 o
–h o

2.7
&o

1?:
7.0
40

–::
–6. o
-45

I 036sec. I 0.63sec.
..

section
AIB I CID

-89.0 -I& Q
-646 –17.8
–16. O –U?l
-69.6 –13. 2
-2.0 –l&o
16.0 –l&o
2L S
62.6 -M

-M: -%;

M. o –Q 6
-9.0 -1L4 I

-b. Q o
-9.8 3.6

3.7
––i :

-126 –~;
–1; g –MO

146
io 17.6

21.5
M

------ %

E W

-:: -2:
–13. o -lb. 6

------
------
--..--
---—-

RrUI No. & 10

K
--—.-—-—------------.-..--—-.-—-,-—--—------

I
r.nftieI * speed 113.8m. p. h. hMsI slr speed 182.7.m. p. h.

SectIon * 1DA
I L16 sec. Le3ssc.

‘1
BC

-43 0
-40 –.7

–k : k:
-L6 -.8

:: –i:

-L i ;:
-IL O
-&6 i:
-3.0 26
----- .7
------
------ -? :
------- –Z 6 T

BC

.6 6.0

2: M
fL6

-k i
-–i i

i; 7.6
2.6

–2 i
-10.6 lt !
-:2 140

40
—---- 2.0
.-.. -— h6
.--—--
------ -i :

D @eetton
r A

‘r
BC

-22.6 –_t ~
-22.0
-17.7 -i o
–17. 6 –a 6
-17.0 –14. 1
–:: –I& 9

7.6
-z: 2
–EL 6 1?:
–33. 6
-Iz 7 -;-;-
-14.4
-------
------ ;:
------- -a 1
------- –17.a

D

4!
0

—
T

1 -83.5
2 –80. o
3 –I&o
4 -77.6
6 &6
6

;;
:
Q -46:4

10 ~4:
u
12 -li 6
12 .—.
14 -------
lb -——.
16 --------

o

1
-17.0

L2 –13.6
.7 -&O

–.4 –I&a
-L b -7.8
–;; -%6

120
is

-% :
1:: ;:
&b .
ho
3.0 -::
2.b ------

–&o .--—-.
–6. o -----,-,

0
L5
&o

-li :
-lt4

12.6
10.s
20.6
w. o
WLo
14.2
19.6

–!zi :
–19. 6

-37.6 –23. s
-32.6 –m. 6
–X3.o –16. 6
-71L0 -17.0

9.a –lb.4
20.0 -K 6
2b.o

-%:
-H .-34.6

12; ~g

-=0 -li6 4
–14 3
–11. o ::
–6. 4
-&o ::

-12. I -16.0
-It: –16.0

).2.0
19.8

1::
66.0 %:

-- 29.0
&o 14.2
Lo

-H
-Ii: -220
-19.6 -m. 2

..--- —.—----

11—-------------———---,—-—-------
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TABLE II-Continued

COWLING PRESSURES--Continued

(Lbs.Mr W. ft.)

TABLE II—Continued

COWLING PRESSURES-Continued
(Lb, per aq. ft.)

—
I I mulrTo.8,z) Msneuw-r: PIIII-UP Inft!dsfrsped 140m. p, h.

.2.lbL+ec

I I
I 2.63sec.

O.lzSA30. 0.32m. IEsction

-JDAB
——

c

–11. 6
–13. 6
-3.5
–4. 8
–9. 7

-1.20
10.4
8.0

28
. -----

7.0
1.a

–1! o
-17.8

D f.wlon

+ ~

ABC D
.—

-43.0 –M 5 –&6 -:0
-40.5 -16.8 .—-
-44.2 -rtta -L O
-61.0 –IL O -% 7 -3 ~
-11.0 -9.0 -3,0 -9.0

;:: -3.0 ;::
1; I

1. .

:;
32.6 -7:0

-xl. o -2L o k:
3.6 -I&o J: 24.0
8.0 -3.0 bao 18.o
3.0 –m. o :!

.. . . . . . ----- 1::

.------ . . . ----

. . . . . . . . . . . ..- -:: 428
------- --- -3.0 -14. h
—

ABCD

IT
-88.0 -ZLb –17.4
-82.6 -226 -]a. a
-17.0 –17. o –5. 4
-73.0 -1s. 9 –a o

11.8 -14.4 -IL2
21.4 -7.8 –la. O
27.0

-?4 i 2:
4*: : -37. ~ 16.0

9.0 –37.6 63.0
7.8 -16.5 -------

–23.0 –16.0 ::
. . . . . . . -------- .
. ------ --------
------- ------- –li !
.—---- ----- -la. 5

o
4.;

-1.0
Lo

N
-la. o
-yi;

17.0
2L o

;: ~

18.0

–zi;
–17. 6
.

—
-19.0

- T

–20 $0
-17.0 –; o
-lb. o 20
-m o –a. o
-10.0 –9. o –::

lL O -3.0 40
14.0 10.0 6.0

-L O
-g;

.6
-14.0
-ILO n:$

la o –LO 33.0
0 –LO 20

.—. . ------- 8.0

.—---- -------- 6.0
——-.. . . . . . . .
------- .- . . . . . . –: o

“l—
1
2
8
4
b

!
a

1!
11
12
la
14
15
16

-; o

-a o
-LO
–6. o
-Lo
12.0

k:
%. o
18.0
lL O
11.0
10.0

-L o
-6.0

1
...------------.—----..------------.....----------------

_ - I

8.15sm.
1

3.66Sac

I 0.72sw

B
L32soc.

AIBIC

*tIon

--1-CD,A c
ABC

Section

DD
–7. o

-la. 2
-L Q
–z 5
–9. 1
–9. 6
1::

13:2
89.6

.. ----
fA2
1.6

-:.1
-1A o

-64.0 -240 –20. o
-740 -20.0 -–.–-,
-83.0 ~g g –XL o
-6L0 -19.0

3.0 ~~ ~ –lL o
–ao -17.0

-t o
2: –2 : –3. o

-aaLo –4L O
-13.0 -K o 2:
-5.0 -14.0 47.0
l!a.o –6. o -40

----- -------- -50
------- ------- _-:
. . . . . . . --------
------ —--— –l& o

-46.2 I -B. o -W. o
-bl. O i :2; .=ii-i

:%1-yg -_i$ :

-~ : -IQ o -L!io
3L O -20

-% 6 -% o
-E : -m. o.
-3.0 -2a. 0 1;:

-65 26.0
&l

1

-L o
--. -— . . ..-. -: i
. . . . . . . . ------- -4.0
.. . . . . . -. —... -9,0
------- .— -r. o

-9L 4
-.~ f

-le. 4
-19.0
-le. 5
-0.0

ao

1::
1;:

-2 ;
-2L o
AL o

.- ..-.
------

--..-, .—..- ----..-,
.---.-—.-- .--,
.-—---- .------
.... .... .....-.-—---- -------

t.

Msneuver: Pull-up InIt&d nfr speed 130m. p. un No. 9, IIS Msneumsr: Pull-uP, power on Inltlal slr speed 166m. p. h.
1.

1-Sect!on

09e4i 0.67sec. ,, .,-,
0sec. 0.26Ses. I

Section I , ,

- :

-i

A BC

–4Lb -6.8 -16
~~ : -a: -.--6-_

-w o -0.6
-6.0 -h 9 -; :
17.0 46 -h o
220 12. b 9.6
37.6

-36.3 -k : kg
I*: –2L7 87.6

--: f 4&7
-i3 . 6.4

. . . . . . . . . . . . .

. . . . . . . . . . . . ::
._ . . . . ------ -% b
,----..--.—. -la.o

t

I A B CID IAIB c D D

-%3
47
-. :

–-i a

ii;
-.
16.:
27.8
.m.8
129
lL 4

-nz !
-7.6

1 –27. 6
2 -28.6
8 –% o
4 -36.6

-lLO
:
7 li :

f ; --z :
10 m.o
11 ;g
12
lb ._..:_
14 ..–...-
lb . -------
16 --------

I

-8.0
-------

22

–k :
-a o

3.0

ii:
16.6
3::

H
–2 b
-s.o

–%4

I

-6L o –22. o
0 -620 -2L o

-.8 -8%0 –2A o
–L6 -67.0 -z o
–S.b 3.0 –9. o
-M –~ : -lLo

6.0 aa.o

Ii: –%: =Z. :
2LO -lx o –8L O
Ii: ;: g –lz. o

;;! :+:: ::::
------- . . . . . . .

–lz.o --–– –-—-,

-23.0
-------
–!& o
-16.0
-lao
-17.0
–3. o
–a o

2!

-&i :
–6. o
-8.0

–lo. o
–L2 o

–26. o
–7. o
–h o

–17. o

-2 i
-l&o

7.0
6.0

19.0
16,0
40

–2!. :
-20.0
–22 o

..-..-,
------
.---—
..-----

—
l.lm sec. I 1.60Se&

esctlon —

A
— .

O.faSW. 0.7bSO& I
&3ct[on ! ,

D BCDIJ AB
—!

c

1?
-S& 6 . . . . . . . . -34.6
-9L O . . . ..— . . . . . . . .
-lM o .-.. . . . . . . .
-97.0 . -----

3.0 -5-0 -17.6
-M. 6 ___ :

i:
-E : -~ :

-% ! -47.9
-16.0 -39.6
i:: -_l : .-L?K;.

----- . . . . . . . -7. b
----- . . . . . . -la o
---------...... -16.0
. . . . . . . . . . . . . -I&o

-24.0
-86
-9.8

-la 6
-a& 7

81.6
-14.6

13.6
10.a
X.6
m 3

;;
-a3. b
-826
-30.6

-420 -2L a
: -46. b -20.8
a .-66.0 -26.6
4 -Mo -24.0
b –h o

+. o _-; ;6
-b. 6

: 33.6 –E. !
9 -a; ~~ ;

10
11 0. –6. o
,12
13 -.?.!. . ..-.:.
14 -------- -------
lb -------- --------
10 -------- . ------

-25.6
-..—,
–19, o
–17. o
–a o

-126
–a o
–; 6

M

–2 i?
-4.0

–_y g

“Ig g

-3.0
-7.8

–12. 6
–16.0
-8.0

7.0

1: I
la. o
&o

–1! :
-l&6
-14.6

1 -77. 1!
-al. o

: -76.4
4 -78#3
b Lao
6

%!
i

j 9 -%;

. H -L 8

g :::::
.. -----

.:16 .- . . . . .

-27.8 -2L 6 -9.6
-25.6 .-.-... .8
-a 6 -s4. 6
-_: : -8.0 -::

-l& 6 -la 4
-7.6 -la. o as

42
-E : k:
-40.6 $; la 6
-86.6 29.6
-17.0 6i 6 !AL8
–M. o
,—. - –:: It I
,------ “-3. o -2a o
,... ---- -IL 6 -29.0
. . . ..- -2L o -2& 3

-
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TABLE II-Continued

COWLING PRESSURES-Continued

(Lbs.perSq. ft.)

TABLE IS-Continued

COWLING PRESSURES-Contfnued

mm pereq.ft.)
u No.9,!2a ~WKRWC ~-tip, WWW OH hfti ti S@ I&2 m. D. h.

Srdon

Loosec. I L606SC

I U2sec.

DABCc D

–285
-IO. 6

-.% :
-146

-% :
IQ 8
7.5

%
r.6

–%:
–E?.8
–22 6

D

TIT
-5L o .-----– -2L6

–La o -53.6 –20.5 ~=
–1~6 -6L 6 .-----
-la6 4L0 —27.8 -19.O
–2%: -&: _-a; +5

-18.6
-L% 5 -i6 -L O
10.s 23.6 -.%: -2.6
7.6 –~j ~?.~ h4
248
19.9 40 -7.6 E:

M .-.!?1_2° -?:
-2a.3 -------.--– -3.0
-% O ----.------.----–&6
-%8 ..----.---– -& o

-64.5 –-—
-78.0.
-W5 .
-8%0 —
-S0 *–IL8
-7.8 I–Iao
-!461 40.6
46.01-38.2

-23.0 –35.3
-6.4 +;
-aO
243 -4 b

. .-_.-,___

.- —---1 -——

+
.-— ——
.- —.. -——.

t

-615

-la 4
-I& 6
–4 o
–4 o

k:
%6

-&F

-- I
–la o 14=

-—r-66.6 –2LK –=0
–646 –m6
-5s.0 -18.2 –lL7
-al –_a2: –_lj

–%6 –10.6 –126
-2.6
2ao –%i ‘.J

–: o –I&O 26
-20.!2
-ar Z;

-Y : -6,6
-— -? !
--- -!46

–8.‘1
— –IL O

8
a
=
o

1-”

N
1 –8L o -6.0 –3. 6
2 –27. o –8.0 --.—
3 –?7. o –LO –.6
4 –2ao -45
5 -x o –9. o –k :
6 40 -s. o –6. o

ao 40
: -%: LO
9 –3; –IIL5

10 8.0 –120 1;:
–5.0 !ilLO

ii -t : -6.5 8.0
ls —--—--

------- ;:
: -—----— -!45
16 —- -6.0

–IL6

u

-; 6
ao
L6

M
16.6
lao
7.0
k6

2:
–h 6

-h 7
-52
–a 6
-IL 6
-rLo

w
&o

1:‘i
124
ho

-15:
–17.o
–16.8
_

—...-

Run No. 9, lb Kanenvc Pull-up, P3wer on rnfw * speed 162m.pJ
0.5osee.

Osec.
[

0.25we. SeetfOn 1-
CID IA’B +&-L

–18.
-ax
–W.
-7.
–7.

–2
–la
–-

-4.

SectIon
1

1 1 I 1 I t

AIBICIDIAIBICID .—
——

.1 –59. o
2 –56. o
8 –67. o
4 -49.0
5

–k i
! -aO
8
~ –%!

i!? 2:

: .—::.
14 -—-—
16 ---––.
16 -------

–3L O
–M. 6
–m. o
–Xi. 6
–9. 6

-m. o

–i% :
–28. 6
–2L 7
–IL o
–7. o11

–8LK –2ao 49.0
-MO -446

–240 –126 -47. o
–30.0 –2L0 -39.0
–IUO –lA6 A5
–14 o
-4.0 –~: 2:
-z o
–L 6 -–_-;
13.0 k:

9.6 -25
–?: 7.6
-40 k; -—
–?.5 –ZL6 __

–12. o –220 —_-
–1.26 –240

T“ --48.6 –L20 –Z8 –82 5 –.—- –%5 –1;6
-4a 5 -_l ; _l_ -:: ~~ : —- —-–
-440
-4%0 -lLo ‘“*

-26.0 –Ias -L O
–x 4 –y o

-10.7 -ILO +L!
-2.a5 .-------–Iao

-tL6 –IL6 ‘-146 –222
1A6 <9 -&O -:1 –lQo 77

8.4 :: 2: .
~i A: ao

8.0

I IT, IT

L6 19.6
-89.2 –19.o 2%: –:-:: ~%:
ILO –18.6 aki 8J~
IO.8 -IL7 ---–-

-8a4 w 2;
21 -la 6

!40 –7.0 ::
249

140 -7.4 --FO 9.2
— ---------- I&o J:!. ---- -L8
------------- 7.0 la5 -------.--–- 2:
.-— ----------- –14 5 --.----------–--: –3&o
-— -- -— --- -; 5 -17.0 .—--- --–-–- -2a 2 -816

11
—

.0 --; :

.7 –as

.3 -2a o —!ZLO

.0 –I(LO –140

.5

.0 –%: –%:

.8 -Zo 2.7

.6 –L 2

.0 10.2 1::

.7 1$6 &5

.s LO
L2 LO-—

-—-—
——
-—---

,—-— -9
——
-——

t

m No. 9,2b Mfmuver PnU-np,Nwer OU InftIal nir speed182m. p. h
— ... -

015sec.

I
BC

–2!2.0-46.0
-310 -zzi-
–29. o
-22.0 –3LL0
-IL5 –16.6
—17.4 –22 o

–4 o
2: -40
–29.8
–2Q o 82;
-12.6 6&6
-a o

-H
-& 6
-1(L7
–14 o

1 —--

0.05sec. 0.40sm. I
A’B c

1

— —
–67.o — --—-
-925 —-– .
-ha o -–-—- --—-
-------.— --- ---—-

-EL 6 –18.1
–k : -IQ O –n. 4
-40 –t 1.
6L5 –~: –4 o

+6 -88.6
-7.2 -36.6 1%:
–-: –Ii%o —.

–h 4
-------------- –: 4
..-.-----——
.-----.-—--- -2:
,-------..--.---18.8

LOOwa

E4ctIon
se

ABD:A D m

DA BC
I D1

c --:-
. ——-

-n. o
-80.2
-99.0
–9L 6
–L6
-M 6

-340

–-a:
+&;

ai 6
–14 3

R4

2:
!U6
7.8

-2:
-8L 6
–22 8 L

–LO –ti O
–L O –77. 6
ill –~6

–82 o
–7.4 46

i?! H

17.0 d:!
24.0
2L5 -L 6
L20 –a o
Iao -----

2; ‘--—
–k o

–44 o –7.o
-3a0 –no
-87.0 –% o
-6L O -6.5
-7.0 -10.5
Iao -6.5

E: –E 1!
–Sk : –la o

-2L 6

–k ; %:

–5. o
------
–: o
–&o
–: g

;:

al
40
.s

-::
-a o

-!a O –= 6 –17.0 f
~~ : -=ti- -28

–h 6
-3L O –ML o -14.8
-n. o –IL O –la 8
–auj –1: o

-% :
–n& .2 144
-27.8
-80.0 M “H
-128 48.6 L%6
–U o 7.a
—- -::
---—-. -2 i
—---- –28 –XL o
——- -16.8 –17.5

.—
–-:

–40. o
-40

m:

...-—
.=
.-

..-
--—

-- —--
- -1-

-—-------.—----------.——---.—..—--—.
.

L% sec.
f M’6sec. [ L25swi Imc4fon

AB I CID Secthm

I ABC DABCD
—

TIT
1 -07.0 -8L6 –3h0
2 -87.0 -S6
8 -8a o -240 –!2L0
4 –Sao -X.5 –4ao
6 -lao –15.o

-:: -g : –19.o
:~ s -~o -6.0

3&0 –8i5
z .9
0

-ao –840 -H
IO –IL O –8L O
11 –tio –l& 6 %:

: -:0 :?: :::
14 --–- --–-— –la o
15 –-----------.--–liL6
M -–-------.---––W. 6

m–Ea o -220 –2ao –2L5
-628 -220 -—— –16.3
+0 -2Z0 –!ZL6 -43
–6a3 –as -a o –17.o

–M. 6 -10.6 –l&o
-: s -10.8 -13.0
-&8 3LO –z 4 -% :
!2a0 –!2?3.5–L6

-!ao –la4 90 H
L5 –_~~ 140

8?; 12:
t: +-0 27

L8I
-m-o —
-m.o -.--– =EE
-sa O —
+&: --— —.

-KL6 –126
-9.0 -IL; –lao
-40 -2.9
89.8 –40.9 -%6

-37.6 –ZLO 44
26 –226

-la o ~~
M –2.o

----------- -L 7
--—----- –X 6
----- ----- -al
------------ –9.6 11;

–6a o .-— —-
420 -—— —-–
–76.5 -------–l&8
—7L O -%0 -21L6
-6.0 -lLO -8.8
–&o -lL7 -15.o

-L 1
S!6 dii +4 o

-3~~ -20.6 7.0
--;

;;
$: -40

-.—-- .— --- -17
---—-—-— +6
—-—.-——— -a I
--------------–Q.6

-240
-140
-h 7
-M. o
–19.6

-% :
12:

2L6
17.4
7.8

-ii !
-20.I
-!E 1

–2a E
–M. o
–14 5
–2a 5
–24 o

–E :

i:

%$
20

-::
–34 o
-820 H

-------—--—-------2[1-2---------------------—----–9.6 I–20.8-8.71–J:
I i 1 i I I I 1 ..——s,
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TABLE II—Continued

COWLING PRESSURES-Continued

(Lbe.W Sq.ft.)
RunNo. l% 2s MBneuvef: IA spin

TABLE 11-Contiiuod
COWLING PRESSURES-C!ontiiued

(Lbe.w SCI.ft.)
, . -,—

&&1SW. I 7.m SM.

Seotlon --1-8s40n —

A
I

Oseo. 0.87See.

BICIDIAIBI CID
BCD CDA A B

-20.0
; -18.8

+$;
4
5 –li 6

-14. b
! -a o
8 -6.6

-7.9
J
U -i $
u
1s . ...?.!.

H ::::::
16 -..... -

-14.8 -16.0 -18.4
-16.0 .:ti-i- -13.0
-14.2 -14.1
-12.6 -9.6 -8.4
46 -2.4 -lL 8
-9.6 -0.8
14.1 -a 6 ~g;

-~ ~ -7.8
-16. ; -8.6

.8
-$: ::

k: 4.0
------ 0 2.6 -------- ------
------

..L

--i : -k :
.--. .— +: >:; ::::::1 ::::::- -4.0 -9.4
------- . . . . . . . . . . . . . . -. b -s.0

-18.6
-I&b
-14.0
-y :

-L b
-a o

-f :
-4.0
-20

4.0
.-. . . .
.. ---.,
.-. . . .
------

-7.0 -a o -7.0
=;: ..zi.i. -0.6

-!28
-i o –i 6 --::
-1.7 ~:;
-L8

–: o -; f
–t I
-i’.o -LO 46
–6.6 8.0 8.6
-a o
-LO -i ! -; :

.-- . . . . =;; .-LO

.. . ---- –a 8

.-. ___ –L 6 -e,o
-------–8.O –65

–10. 6
–l& o
-10.0
-1::

-h o
-7.0

-k :
-8.0
-& o
ao

..--..,

...----

......

...----

~

–0.6
–1; g

--; ~

-& 6
10,s

–la 6
–6.6
–h 3
-~ 8

,-.....
,.-----
,-----
,------

~

-10.6 -& 6
------- -10.0
–7. o -6.4
-9.6 -9.6
-% 7 -7.0
–6. o
~:: -k :

-L o
-4.6 25

8.0 ao

-: ~ -t 8
-2 E -L 6
–8. 6 -9.4
-46 -6.5
–2. 6 -6.6

I
l.]

Ssation
A

8.00See. I e.mSW.

c
-
-18.1
-------
-ILO
--::

-6.0
-6.6
-4.8

-11.1

i:
-La
-2.7
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