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TIME-HISTORY DATA OF MANEUVERS PERFORMED BY
AN P-86A ATRPLANE DURING SQUADRON
OPERATIONAL TRAINING

By Campbell Henderson, Jemes Thornton, and Alton Mayo
SUMMARY

Preliminary resulte of one phase of a control-motion study program
are presented in the form of plots of load factor and angnlar accelera-
tion against indicated alrspeed and of time himstorles of several measured
quantities., The results were obtalned from 197 maneuvers performed by an
F-86A jet-fighter airplane during normel squadron operationsl training.
Most of the tacticel maneuvers of which the F-B6A is capable were per-
formed at pressure altitudes ranging from O to 32,000 feet and at indi-
cated alrspeeds ranging from 95 to 650 miles per hour.

-

INTRODUCTION

The present methods of determining tall-~surface deslgn loads
require, among other things, a knowledge of the control-surface motion.
In the usual methods, control-surface motlons or load-factor varlations
with time are specified so as to obtaln maximem design loads; however,
the actual control motions and load~factor variatlions obtained in regular
operational flying mey differ sppreclably from the specified veriations.

In order to galn informetion on the actual control motion used Iin
flight, the Natlional Advisory Committee for Aeronsutics Iin cooperation
wvith the U. 5. AIT ¥orce and the Bureau of Aeronautics is conducting a
control-motion study program dlrected toward obteining sample measure-
ments on several fighter-iype airplanes of ralte, amounts, and combina-
tione of control motione used by service pilots in carrying out regular
operational missiong. References 1 end 2 sre the first papers written
under this program. From the resulits cbtalned 1t may be possible to
specify more practlcal design criteria for tall-surface losds based on
nctusl critical control-purfsce motions. This procedure could result
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in welght saving, increase ir performance and, in addition, the infor-
mation obtained would be useful in the design of airplane control boost
systems., .

This paper concludes the collection of data on the F—86A alrplane
begun in reference 1. In. order to expedite the presentation of the
data, only a summary analysls is 1ncluded to gshow maximum or critical
values. The summary of the results of reference’ 1 are also included so
that all of the available data on the FLSGA.may be displayed. A com-
parison with the results from the FoH-2 elrplane of reference 2 is also

included.

INSTRUMENTS

Standard NACA photographic instruments were used to record (1) the
quantities defining Tlight. conditions - that is, airspeed, altitude,
glat position, and’ speed-brake position; (2) the Amposed control-surface
motiong; and (3) the respohse of the airplane in terms of angular veloc-
ity, load factors, ‘and the sldeslip angle. The recorders were synchro-
nized at l-second intervals by means of a common ‘tining circuit. The
film capacity of the varlous 1nstruments allowed 80 minutes of flight to
be recorded. This amgunt of time was usually enough to récord the com~
plete flight., In order to relieve the pilot of any recording-instrument
switching procedure, and thus assist in obtaining normal opersations, a
pressure switch was used to turn on automatically the recording instru-
ments at an Indlicated airgpeed of approximately G0 miles per hour. With
the exception of the three~-component accelercmeter, which was in s fuse~
lage access campartment. above the wing, the recording instruments were

mounted inm the nose sectiion.

A standard- twcacell ‘pressure recordexr connétted to the airplane
service system was used to messure the altitude and alrspeed. The
service systen employs ‘w total-pressuré tube located 1n the nose inlet
and flush static<pressure orifices on both sides of the lower fuselage

forward of the wing root. (See fig. 1.)

Y

Microswitches were used on the right speed brake and slat to indi-
cate the fully closed position of these surfaces. The control-surface
angles were measured by transmitters installed at the control surfaces.
The elevator, rudder; and stabilizer transmitters were instelled inside
the tail falring to take measurements at the inner binge. The trans-
mitter for the right aileron was located externally on the wing at
approximately the ailleron midspan.

Angular velociti$s were recorded about three mitually perpendiculaer
axeg in which the reference fore~and-aft axis is the one comonly used

Q
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for leveling the airplane. (See fig. 1. ) The load factors along these
axes were recorded by an air-damped three-component accelerometer
located in the fuselage 3.1 feet forward, 1.3 fe¥t sbove, and 1.8 feet .
to the left of the measured center of gravity wiﬁh full fuel‘

Sideslip angle was measured during the first two flights by & vane
mounted on & boam extending forward from the left wing. The meesurement
of sideslip sngle was interrupted by mechanical difficultles and was not
resumed until the last two flights, when.the vane wes mounted on the nose
of the alrplane.

The eptimated accuracies of the recorded quantities based on ingiru-
ment eccuracy, the range and frequency of the ingtrument, and a reading
accuracy of 0.01 inch are as follows:

F-86A FiH
Indicated alrspeed, Vi, milegs per hour . . « . ¢« « ¢ o o & & « o 5
Pressure altitude, Hp, feet . . ¢ v v ¢ o ¢ ¢ 4 o s s v o « « « 50
Control position, degrees « « « « v « o v o o ¢ ¢ o ¢ & & e . %005
Normel load FACEOT v « i s o s o o o s o s = o o s « « o % « + « £0.1 ¥ 05
Longitudinael end transverse 1083 £ACEOT v + o « « « « o « o« « » o 0,01 * .02
Rolling angular velocity, radians per second W e e e e e e e e . ®0.1
Pitching and yawing angular veloclty, radians per second . . . . 10.02
Sldeslip angle, degreesd . o« « « « o o « o o s s o =« 2 s s o » « & x0.3

All the recording instruments were damped to about 0.65 of critical
damping. The natural frequencies of the elements in the three~component
accelerometer were selected to glve the best compromise value which would
minimize the magnitudes of extraneous vibratory accelerations and still
give a correct response to the maneuver acceleraticna

In order to expedite the presentation of time~history results, all
the ingtruments were adjuate& to specified sensitivities and the film
drume were adjusted so that they ran at the same constant speed. Thus,
in many cases, it was possible to trace the record lines directly onto
the date sheets. Those records on which either the f1lm speed hed devi-
ated from the selected standard, or in which it was desired to change
the sensitivity for the purpose of showing the data better, were proc-
esged on a specisl photographic enlarger which made it possible elther
to shrink or expand either the vertical or horizontal dimension of the
film Independently of eaCh othar. By mesns of this device the detalls
of the film records are more accurately reproduce& in time-history form.

AIRPLANE AND TESTS

The F-86A alrplene used in these tests was essentially the same as
the airplane used in reference 1. ’=The external sppearance and the welght
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and balance of the airplane was altered as little as possible by the
addition of the instrumentation. A three-view drawing of the F-86A alr-
plane is given in figure 1 and 1ts characteristics are glven in table I.
The moments of inertils given in table I are estimated values made in
accordance with the latest information available.

The tests were conducted during the months of February to April 1951
and consisted of seventeen normal operational-tralming Flights and two
requested flights in which the pllot was instructed to de epecific meneu-
vers. The operational flights included familiarization, aerobatics,
bombing runs, dog fights, and sn engine-test flight. The maneuvers per-
formed during operational flights consisted of turns, dives and diving
pull-outs, pull-ups, slow rolls, barrel rolls, lcops, Immelmen turns,
lazy eights, wing-overs, and stalls. The airplane was flown at alti-
tudes ranging from O to 32,000 feet and at airspeeds ranging from g5 to
650 miles per hour.

Five pllots participated in the tests during which the alrplane was
flown for approximately 11 hours of recorded time in which were included
approximately 3 hours of maneuver time. No atiempt was made 1n any way
to specify either the type or the geverity of the meneuvers. Since the
pPllots were not to be identifiled with the results, they were instructed
to handle the alrplane normally and were assured that the instrumentation
would not restrict them in any way. '

METHOD AND RESULTS

The results of this flight program are presented in figures 2
to 229. All the maneuvers performed during the operaticnal flights plus
three landings are presented In figures 2 to 201 as time histories of the
measured quantitles. The maneuvers performed during the two reguested
flights are presented in figures 202 to 22k, Data from these two flights,
however, are not included in analysis figures 225 to 22G.

A comparlson between the normal load factors obtained 1n these tests
and the operationsl V-n diagram for the F-86A ig presented in figure 225.
The maximum transverse load factors and the corresponding indicated air-
speeds are presented in figure 226. The variation of maximum pltching,
rolling, and yawing angular acceleration with indicated airspeed is shown
in figures 227, 228, and 229, respectively. Data from reference 1l are
also included in figures 225 and 227 to 229 in order to meke them more
complete.

All the maneuvers performed durlng the 19 flights are presented in
figures 2 to 224 as time histories of the measured quantities. Included
in the legend of the time-history figures 1s a classification of the type
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of maneuver, estimated airplane weight, and estimated flight center-of-
gravity location. The clagsification of the maneuvers was of necessity
done in & general sense since it was sometimes difficult to determine
from the flight records exactly the type of msneuver performed. Same
of the standerd maneuvers are defined in references 3 and 4. The in-
fl1ight airplane weight and center-of-gravity locetion were estimated on
the basis of the total amount of fuel used and the total time of the
flight including warm-up, taxying, and actual Fflight.

In the time histories, load factors assoclated wlth forces acting
up, forward, and to the left are posltive. Nose up, nose right, and
right wing down are posltive for the pltching, yawing, and rolling
angular veloclties which are given in radisns per second. No correc-
tiong have been made to the load factors for the effect of angular
velocities or angular accelerations due to the displacement of the
accelerometer from the center of gravity.

The alrspeed used is an indicated alrspeed which is defined as the
reading of a differential pressure airspeed indicator, calibrated in
accordance with the accepted standard adisbetic formule to indicate true
airspeed for standard sea-level conditions only (uncorrected for instru-
ment and installation errors) and the altitude is the NACA staendard pres-
sure altitude. The cantrol positions shown in the time-history flgures
were meagured with respect to the neutral position of the surfaces except
for the stabilizer position which was measured with respect to the zero

position of the cockpit Indicator. Only the right aileron position wes
measured. :

The sldesllp angle shown in the time histories is the angle between
the alrplane longitudinal axis and the relative wind. Right sideslip
indicates that the relative wind is from s direction to the right of the
alrplene's longitudinal axlis. Perlods durlng which the right wing slat
and speed brake were open are indicated in the time histories by arrowed
lines.

The time histories are arranged in this paper according to the
maneuver classification shown in table II. The loasd factors shown in
figures 225 and 226 are meximum values teken from the time histories.

The V-n envelope shown in figure 225 by the dashed and solld llnes are,
respectively, the 1imlt envelope and the operational limitations for the
test airplane as specified by Alr Force technical orders. The load-
factor test points shown In figure 225 were selected fram the time histo-
ries s0 as to give the fullest envelope, and the values shown are without
correctione for angular velocity or angular accelerstion since the cor-
rections were found to be small. The maximum transverge load factors
shown in figure 226 sre corrected only for the effects of rolling angular
velocities and acceleretlions.

-
P
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The maximum angular accelerations shown in figures 227, 228, and
229 were obtatued from the slope of the apprqpriata angular velocity
curve in the time histories. The accelérations selected were the maxi-
mum valuesg octurring in each portion of the. curves where there exlated
values of accelerations larger than a’ threshold value of spproximately-
0.1 radian per gecond per second Tor pitch and ‘yaw and 0.5 raedian per
gsecond per second for. roll.

DISCUSSION

Although this investigation was limlted to relatively few hours of
actual flying; the data obtalned represent a éross section of the meneu~
vers performed ‘during operatlonal training and laclude a majority of the
tactical maneuvers used.,

The highest positive value of normal load Pactor meagured on this
airplane was about 5.5 which occurred in an- inclined loop and in seve
eral pull-ups. (See figs. 3%, bh, and 81.) ‘However, values of about 6
were measgured in pull-ups on the airplane of reference 1. (See ,
fig. 225.) The largest negative noffial load factor measured, -0.2, was
essoclated with the recovery from a pull-up.  (See flg. 14.) It can be
seen in figure 225 that the operational limits for cambinationa of load
factor, alrspeed, and altitude were not exceeded 1n any significant
amount except in the low alrspeed range from 100 to 150 nmiles pexr hour.
Those values of the load factor which excéed the solid boundarles dim -
this speed range are, however, generally agsociated with large values of
the pitching velocity. (See figs. 28, 29, 35, and. 38.) This result is
not unexpécted since it 1s known that the lifting cepacity of a wing is
increased at higher rates of pitching velocity.

The largest rates and amounts of elevatdr- mcvementa measured - S e

occurred during landings and maneuvers such as Immelman turns, loops,

stalls, turns, and recovery from dives. The largest positive elevator
movements occurred in loops, stells, split-S, turns, and landings. (See

figs. 29, 50, 198, and 201.) At least two pull-ups were made using the
stabilizer. (See figs. 14 and 21.) The largest negative elevator move-
ments occurred in phsh-downs, split-S maneuvers, dives, and turns. (See

figs. 21, 51," 54, and 121.) The largest negative rates of elevator
movement occurred in split-S maneuvers, turna, stalls, and landings.

(See figs. 51, 123, and 199.) -

The largest positive pitching acceleration ovbtained in these tests
was 1.2 radiang per secbnd per second and occurred im a sharp right turm
(see fig. 132) at an indicated airsgpeed of 330 miles per hour. ‘The
greatest negative plitching acceleratlcn, -1.33 redians per second per 3
second, occurred during the same sharp “right turn at an indicated

s
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airspeed of 320 miles per hour. A meximum value of -1.55 radlans per
second per second wes obtained during a rapid recovery from & pull-up
on the alrplane of reference 1. - (See fig. 227.)

The maximum rolliing accelerations obtained in these tests occurred
at about 400 miles per hour indicated airspeed, and amounted to +5.3
and -T7.5 redians per second per second. Maximum rolling accelerations
decreased ahove and below 40Q miles per hour indicated airspeed. The
maximum rolling velocity, 2.k radiens per second, occurred in a barrel
roll (fig. 80) at an eltitude of approximately 20,000 feet and at an
indicated edrspeed of 307 miles per hour. This maximum iz somewhat
larger than the maximum, 1.7 at 300 knots, obteined in reference 2 for
a8 stralght-wing fighter airplane with an average flight weight of
approximately 16,000 pounds.

The maximum positive yawlng scceleratlon .in the operational tests
(fig. 229) occurred at about 350 miles per hour in & gentle climbing
turn end was 0.6 radian per gecand per second. The maximum negative
yawing acceleratians were algo about O, 6 rediens per second per second,
and were obtained at 325 and 525 miles per hour in s barrel roll and
right turn, respectlively.

The maximum transverse load factors measured were 0.35 and -0.5k;
both of these values accurred during barrel rolls. (See fig. 81.)
However, when the angular veloclty and acceleration corrections are
epplied to these values, the maximum transverse load factors become
0.24 and -0.L44k. An examination of figure 226 shows that lesser values
of the maximum transverse load factor occur much more frequently.

From exsmination of the time-history figures for a given maneuver
classlfication it may be seen that, 1ln general, the barrel rolles incor=-
porated moderate.elevator movements, small rudder movements and moderate
to large sileron movements which were often made &t high rates. All
three angular veloclties were in most cases high, but in any particular
barrel roll any one of the three may have deviated greatly from the
smount normally found In the maneuver. Angular accelerastions were
usually high, but in most cases, the normal load factors were small.

The more severe dive pull~outs involved movements of the stabllizer,
speed brake, and the elevator. The amount of elevetor required to
execute the recovery from the dive wes, in scme cases, considerably
reduced by the use of the stabllizer and by the opening of the speed
brekes. As the normal load factor espproached the 1limit velue of 6, high
rates of elevator movement were used to prevent exceeding the oper-
ationel 1imit,.
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The chandelles were performed at high speeds ‘'often with high normal
load factors. The control motion retes and amounts were moderate and no
excessive angular velocities or acceleratioms occurred in the maneuver.

The turns were performed at varlous normal load factors up to a
maximum value of about 4, Large aileron displacements and rates of move-
ment were used In some of the turns and In some of the high load factor
turns, high elevator rates were also used.

The split-S maneuvers were initiated at low ailrspeeds and usually
the speed brakes remained open throughout the maneuver. Normal load
factors of about 4 were obtained during the pull-dut at the end of the
meneuver. Large alleron movements and high rates of aileron and ele-
veator movement were encountered in the maneuver,

The loops involved large airspeed and altitude verietions, but only
moderate load factors were imposed on the airplane. Ajileron and rudder
displacements were usually small except in the ceses where, at the top
of the loop, the alrplane approached the stall; then, moderate amounts
of aileron and rudder were used’ to hold the airplane in the maneuver.
Large elevator displacements were encountered but movement rates were
usually low.

The Immelman turne were initiated at various alrspeeds and the
maximum normel load fectors encountered in the maneuver depended scme-
what on the Initial alrspeed. In the more severe Immelman maneuver, the
operational normal load factor limit was In several cases closely
approached. Moderate to large aileron displacements were used in the
half-roll recovery, but rolling velocities were usually low.

The landings in the cases recorded involved large elevatcr displace-
ments and rates of movement, moderate to large amounts of stabilizer
movement, and swall to moderate amounts of rudder motiomn. High ailleron
movement rates were often used at the beginning of the turn for the final
approach.

A comparison of the summary figures of reference 2 and those of this
paper shows that for both alrplanes the main concentration of points of
maximim angular acceleration occurred in approximately the same airspeed
range, The comparison also shows that these test conducted with an
F-86A airplane obtained higher maximum values of pitching and rolling
acceleration end epproximately the same maximum values of yawlng eccel-
eration and normal load factor as were obtained with the FZH-2 airplane
reported in reference 2.

Langley Aeronsutical Laboratory
Ketional Advisory Committee for Aeronsautics
Langley Fleld, Va.
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TAELE I
DIMENSIONS AND CHARACTERISTICS OF F-864 AIRPLANE

Wings o i . —
Total area (incliding flaps, slats, and 49.92 sq 2t covered by fuselsge), sq ft 287.90

f

SpaN, FL ¢ + v v s o ¢ o % ¢ v ok € 5 4w 4w s e s % e e s e s ke s s e s e s e sy .12
Aspect TALLO « o « « v o 4 o e 4 e 4 v e s s w g e e e v e e e e e s s e oo on s

Taper ratio . « ¢ ¢ « « « & [ T T T T T T T T T T U .- 1 &
Mean serodynsmic chord (ving stationg& 71 measured normsl to center lnel}, im. ., . <. . . 97.03
Bweepback Of 0.25-chord 1Ine, GeE « « o » » o o » o = « » 5 & v v s s s s a v o s 2 2w o« s+ IH2I
Incidence of root chord (wing station O}, GEE « « o 2 « » » » 5.0 s a0 » s o « 5 s o s.0 » » » 1.0
Incidence of tip chord {wing station 220.8), deg . « v v & + v ¢« « ¢ ¢ « o « 4 « « » o v s s » =10
Dihedral, d8g « « « » « « o & 4 o D
Rootairfoilsectim(nom&ltooﬁ-chordline) et st v e s s e s e wsw e s s+ RACA DOL2-64

(Modified)
Tip sirfoll section {(normel 0 0. 25-chord 2308} o« o o ¢ o + o« o« » » » =+ s » « » =« » » » » NACA 001164
(Modiried)
Alleron srea (@8ch}, B FE < o « ¢ « 4 ¢ 4 s e 0 u e s 4t e s e e s e e e n oy e s . 18,6
Alleran stetic control Iimits, deg .« o « & « 5 < o v e h e e e e e s e s s
Distance from reference datum {nose) to 1ea&ingedgeofmeanaerwymmic chord, in. . . . . . 6L 26

Horizontal teil: e emmmaa e em e imeme e e s -

Totalma(mdaﬂesl.maqftcmere&bymwge},sqft«~....'......;.,.... 34,99
Spaliy, £H « ¢« ¢ ¢ s & b a4 n 02+ s s e s e s s e e s e e om e e e a s oe s on e« 12.TD
Mean aerodynsmic chord (horizontal—ts.ﬂatation%ﬁkm.), . L e e i s e e e e s T
Sweepback of 0,25-chord 19Ne, g « « = + o « & v o « « v o s 2 o s & x 2 4 s o 0 o ww s v s« 3k59
Dihedral, deg « « + & s ¢ ¢ o o 4 5 s = » 2 v 5 v s B & s e s e 2w otk ke ek w s s s s s 10.0
Alrfoil section {parsllel to center 1IME) v« v o « « o o o = « o & & ¢ s o » o o » =« o « « NACA 0010-64
Teil length (0.2%y 0 0e258), 1Mu « + s « o « + « s o + s o o s ¢ o s s v o ansaseses 275
Blevator area {€ach), 8G FH « o o « » o v o o o o o o o v 2 6 6 s s s o v v s v s e a e w e w505
Elevator static control limits (from neutral position}, deg ~

UP o « v 2 « 2 2 s » 6« 5 o « 5 o v » & 2 = 2 a s s s &« v « « = % » “ s e e e s e e s o= 35
DOWIL ¢« o« o« o o » P A S
Stabilizer comtrol limita {from neutral position}, deg -

LeBe UP « = o o o » o o o « = « s « s v s 2 s s s ¢ v s s o e eeevesecnensennes 1l.29
L.E. QOWI o o « « « = o o & o o % v a 5 o o 5 o 8 s a s v v s 8 & « & « o 5 o s v 2 ¢ v o o o 10

Vertical tall: . . ¢ [ N

oAl ares (mcludes 0.93 a9 :t‘t cavered. by fuaelage, excluies 3,96 g b doresl r:L'n‘) g Tt 33. Uk

B ..
Bpan (UBCOVETEd); FE o o 4 s = + = 5 v 5 s s v t s 6 v x e w v 2 e x s r s s e e e
Height from grouBf, 5 « v o o « » 5 + 2 2 s ¢ o s o 5 & = o 5 » 2 v = = 8 o s 2 v « v ¢ « s » 14, Th
Sweepback of 0.25-chord 14ne, d€E « » + = + 4 « » 2+ + = s 2 2w v s s s s x s s s e n e s e 350
Rud@er 8Ye8, B FE 4 & 4 o ¢ « « = « ¢ » o o = » o s » o x 6 « 6 o s 0 o a v v e e o v 5.1
Rudder static control LIMIta, B « o « « « « » 2 o o 5 s s = 2 s 0 o s s « s s » 5 a s ¢+ « x o« 2.5
Fuselage: . .

Total length, in. D S S V-5 N
Maximnm width, 1M, & v v 0 o 4 v o s 4 o v s 2 o o 2 s o s e s s s e e e se e e 600
Moximum d8PbH, 0. o 4 4 0 ¢ 2 o v 4 b 6 b 4 s e s m e e 1t e e s e e e e e s BOTS
Fineness ratlo . . . « f e A i s e st s s s et e s et 6,50
Bpeedbmkearea(effectivezmntalma,bct.hsid.es),sqrt,.............,... 8.6

POWer PIBHE &« ¢« « « « o 4 2 « s = « » » » o o = o v » ¢ 2 s s o 8 v 5 « s ¢ o s o Oeneral Electric J-L7T
Alrplane serlal BUEDEY + v 4 « % « v « ot h e s e s s w s e v st e e n e e s s+ AFRO1285
Measured airplene wedght (Full Fuel), 1D .+ o & v ¢« 4 « 5 v » o o o o v s « s « « s o v v+« 2+ 1,283
Measured alrplane center-of-gravity position (full fuel, gsar down); pexcent M.A.C. . . . . . . 2078
Alrplsne design grose wefght for stress snelysis {TockKsts 1), 1D seceseeeeccnscsasssee o » o o « 13,398

Approximete noments of inertis sbout reference axa through center of grevity of airplsne
(weight 13,395 1b, gear up, rockets in), slug-TtZ;
PIGEH + v 2 « o v 6 o 8 8 s o ¢ v v o e 6 6 o s v e e s 27,930
s e v » . s 33,430
v v e e 71,880

I8 « = o > ¢ v ¢ 2 s 2 % « 2 2 2 5 a & =

..
e e
BOIL & 4 ¢ o v o o o ¢ s 5 ¢ s a s a o s v s & &

. e
...
. .
. e s
L
v e
v e
T

»
.
»

v .
* e s
v e a
.
« o »

3
.
-

« x »
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Operational maneuvers:
Lazy eights .

Chandelles . + « o »
Dive and pull-outs .
Loops « ¢ & a6 « &
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Figure 21.- Turn entry into a dive, pull-ocut, and climbing left turn.

cent of the mean aerodynamic chord.

Airplane welght, 13,500 pounds; center-of-gravity locatlon, 21.2 per-
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Figure 21.- Concluded.
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Figure 23.- Dive.
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Figure 25.- Roll entry into a dive and pull-ocut.
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Flgure 27.~ Roll entry into a dive and pull-up into a loop.

weight, 13,750 pounds; ceénter-of-gravity location, 20.8 percent of

the mean serodynamic chord.
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Figure 27.-~ Concluded.
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Figure 28.- Roll entry into a dive and pull-up into a loop.

welght, 13,200 pounds; center-of-gravity location, 20.9 percent of

the mean serodynemlc chord.
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Figure 28.- Concluded.
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Figure 29.- Loop.-
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Figure 29.-~ Concluded.
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Flgure 30.- Loop.
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Flgure 32.- Loop.
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Alrplane welght, 12,550 pounds; center-of-gravity

location, 21,1 percent of the mean aé¢irodynsmic chord,

Figure 33.- Loop,
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Alrplane

Figure 34.- Inclined half-loop with a quarter roll recovery.

welght, 13,250 pounds; center-of-gravity location, 20.9 percent of

the mean aerodynamic chord,
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13,000 pounds; center-of-gravity locatiom, 21.0 percent of the
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Figure 36.- Two loops followed by an Immelman turn.,

Alrplane weight,

13,150 pounds; center-of-gravity location, 21.0 percent of the mean

aerocdynamic chord.
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Figure 36.- Continued.
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Airplane weight, 13,400 pounds; center-of-
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Figure 37.- Immelman turn.
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Figure. 39.-~ Immelmsn turn..

Alrplene weight, 13,550 pounds; center-of-

gravity locatiom, 20.9 percent of the mean aerodynsmic chord.
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Figure L4l.- Roll entry into a dive and pull-up into en Immelmsn turn,

Alrplane weight, 13,300 pounds; center-of-gravity location, 20.9 per-

cent of the mean serodynamlic chord.
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Figure 41.- Concluded.
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Figure 42.- Roll entry into & dive and pull-up into an Immelman turn,

of-gravity location, 20.8 per-

Airplane weight, 13,700 pounds; center-

cent of the mean serodynamlic chord.
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Figure 42.- Concluded.
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of-gravity location, 20.9 per-

Figure 43.- Roll entry into & dive and pull-up into en Immelman turn.

Alrplsne welght, 13,250 pounds; center-
cent of the mean serodynsmic chord.
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Figure 43.~ Concluded..
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Figure Lk4.- Dive, pull-up, end quarter roll entry into an Immelman turn.
Airplane weight, 13,700 pounds; center-of-gravity location, 20.8 per-
cent of the mean aserodynemic chord.
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Alrplane weight, 12,850 pounds; center-of-gravity

Figure 45.- Wing-over.:

location, 21.0 percent of the mean seroiynamic chord..
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Alrplane welight, 13,800 pounds; center-of-gravity

location, 20.8 percent. of the meen serodynamic chord.

Figure U46.- Wing-over.
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Figure 46.- Concluded.
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Airplane welght, 13,750 pounds; center-of-gravity

location, 20.8 percent of the mean serodynamic chord.

Figure 47.- Wing-over.
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Figure 48.- Concluded.
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Figure 49.- Split-S.
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Airplane weight, 13,300 pounds; center-of-gravity

locatlion, 20.9 percent of the mean agrodynamic chord.

Figure 51.~ Split-S.
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Figure 52.- Climbling entry into a split-S.
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the mean aerodynamic chord.
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Figure 53.- Split-S.
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Figure 54.- Continued. .
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, Airplane weight,
13,250 pounds; center-of-gravity location, 20.9 percent of the mean

aerodynamic chord.

Figure 55.- Split-S Ffollowed by a right barrel roll.
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Figure 56.-~ Right climbing barrel rolls.
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Figure 57.- Pull-up and right barrel roll.
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Figure 62.- Left barrel roll followed by a left climbing turn. Airplane
weight, 12,900 pounds; center-of-gravity location, 21.0 percent of the
mean aerodynamlic chord. ‘
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Figure 63.- Left barrel rolls.

Airplane weight, 13,900 pounds; center-of-

gravity location, 20.8 percent of the mean aerodynamic chord.
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Figure 6L.- Pull-up into & left barrel roll.

Alrplene weight, 13,550 pounds;

center-of-gravity location, 20.9 percent of the mean aerodynamic chord.
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Airplane weight, 13,050 pounde; center-of-

gravity locatlon, 21.0 percent of the mean aerodynsmic chord.

Figure 65.- Left barrel roll.
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Alrplane weight, 12,800 pounds; center-of-

gravity location, 21.0 percent of the mesn serodynamic chord,

Figure 66,- Left barrel roll.
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Airplane weight, 13,350 pounds; center-of-

Figure 67.- Left barrel rolls.

gravity location, 20.9 percent of the mean serodynamic chord.
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Airplane welght, 13,300 pounds;

center-of-gravity location, 20.9 percent of the mean aerodynamic chord.

Figure 68.- Left and right barrel rolls.
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Airplane weight, 13,750 pounds
cent of the mean sercdynamic chord.

Figure 69,- Left and right barrel rolls.
center-of-gravity location, 20.8 perce
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Flgure 70.- Left and right barrel rolles followed by a left climbing twn.
Alxplane weight, 13,700 pounds; center-of—gavity location, 20.8 percent
of the mean aerodynamic chord.. . . ..
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Time, sec

Airplane weight, 13,450 pounds;

center-of-gravity location, 20.9 percent of the mean aerodynamic chord.

Figure Tl.- Left and rilght barrel rolls.
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Figure 72.- Left and right barrel rolls followed by a left turn. Ailrplane
welight, 13,800 pounds; center-of-gravity location, 20.8 percent of the
mean aerodynamic chord.
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Filgure T3.- Left and right barrel rolls.
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Pigure Th.- Right and left barrel rolls. Alrplane weight, 13,100 pounds;
center-of-gravity location, 21.0 percent of the mean aerodynemic chord.
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Alrplene weight, 12,350 pounds;

center-of-gravity location, 21.1 percent of the mean aerodynamic chord.

Figure T5.~ Left and right barrel rolls.
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"Airplane weight, 13,700 pounds;

center-of-gravity location, 20.8 perceut of the mean aerodynamic chord.

Figure T6.- Left and right barrel rolls.
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center-of-gravity location, 21.2 percent of the mean aerodynemic chord.

FPigure TT7.- Left and right barrel rolls.
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Figure T78.- Right and left barrel rolls. Airplane weight, ‘13,150 pounds;
center-of-gravity location, 20.9 percent of the mean serodynsmic chord.
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Airplane weight, 12,850 pounds;

.0 percent of the mean aerodynamic chord.

Figure 79.- Right and left barrel rolls.
center-of=-gravity location, 21
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Figure T79.- Concluded.
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Figure 80.- Left and right barrel rolle. Airplane weight, 13,100 pounds;
center-of-gravity location, 21.0 percent of the mean serocdynamic chord.
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Figure 80.- Concluded.
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Figure 83.- Concluded.
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Figure 84,- Roll entry into a dive followed by left and right barrel rolls.
Alrplane weight, 13,100 pounds; center-of-gravity location, 21.0 percent
of the mean aerodynsmic chord.
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Figure 85.- Roll entry into a dive, pull-out, R and barrel roll and repeat
Airplane weight, 12,950 pounds; center—of—gravity 1ocation, 21.0 percent
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Figure 86.- Pull-up into a left barrel roll followed by a climbing turn

Airplane weight, 13,200 pounds; center-of-gravity location,
21.3 percent of the mean serodynamic chord.

to the left.
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Figure 87.- Left turns and barrel rolls.
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Figure 87.~ Concluded.
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Figure 88.- Dive and pull-out, left end right barrel rolls followed by

Alrplane welght, 12,900 pounds; center-of-gravity

location, 21.0 percent of the mean aerodynsmic chord.

a right turn.
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Figure 88.- Concluded.
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Figure 89.- Right turn followed by left barrel roll and turm.
welght, 13,450 pounds;
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Figure 90.~ Diving left turn, pull-up, and left and right barrel rolls.

Airplane welght, 12,650 pounds; center-of-gravity locetion, 21.1 percent
of the mean aerodynsmic chord.
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Figure 9l.- Right turn followed by a right barrel roll. Airplane welght,
13,500 pounds; center-of-gravity location, 20.9 percent of the mean
aercdynamlic chord.
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Airplane weight, 12,850 pounds; center-of-gravity location,

21.0 percent of the mean aerodynemic chord.

turn.

Figure 93.~ Dive, pull-out, and climbing slow roll followed by a left
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Figure 93.- Concluded.



NACA RM L52C1lQ

150

4 ‘o Bap ‘uoysod joyuop
o ‘3L Rzqois _ 404204 295/5UDIPO.
e 104083 vaBo bRy pooT Ajooien Jopbuy
x 1 wwog dn umog {DULON Wid MDA
wom —N—-O —
N o N @ wtodto NOGOFON O & A O N—O-N—~O= o
1 | h 2 il \ ] INERRENAREARELS
“ _ T 4 NENERANRER
- y N ~ \ﬁ
Y 4 ]
[ |
N ’ N el
\ S \ ] w
c (
o ]
3 i
= i
N a { © ] e m
ST ST s A SH 5 ML
i o 0. ~ [X] =L b O o
L 2 S ST & O ST S R - « E
s ” RN L ) y
_ u_; - \
=1, .~ 4 ]
ot (
I !
1
¥ o
{
YT )
: { “ -
fe ! ] ] NN
Y T —v OFOY® ® ¥ O ¥ ® No N-—O0o7TQ TNONYT®®O"
Wby g _ ) Wa Wbty
ydw ‘A Jeppny PupnbucT a4 esseAsUD| Bop ‘aBub disapig
Bep ‘uoyysod Jojon4 095/SUDIPQ
[o4uol poo ‘Ayio0jaA Jojnbuy

Airplsne weight, 13,800 pounds; center-of-gravity

location, 20.8 percent of the mean aerodynamic chord.

Figure 9k4.- Left turn.
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Airplene weight, 13,650 pounds; center-of-gravity

location, 21.2 percent of the mean aerodynamic chord.

Figure 95.- Left turn.
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Figure 95.- Concluded.
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Figure 96.- Left turn. Airplane weight s 13,850 pounds; center-of-gravity
location, 20.8 percent of the mean aerodynamic chord.
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Figure 97.- Left turns. Airplane weight, 13,500 pounds; center-of-gravity
location, 20.9 percent of the mean asercdynamic chord.



155

NACA RM L52C19

4 ‘o Bop ‘uoysod joiuon
4L Jezyiqolg Jojoog 998/SUDIPO
k) FULTLE uasaio Wbty poo] Aro0ion Jopnbuy
x - dn umg dn umoq) [DULON Pud . m0)
w 0w ¢ o wTOoTdTo NWFOFON © T N O N—=O0mN—-0x o
- M a3 [T <
} “. I Aw s H
3 , v TR
i S 1 ! 3 -
_ m, m ) N
} N |
i i - 1 .. < -
| RARENR 8
w 9 e "
Uil 3 = Av
| 24
| mu nm.. ™ v
i L i =
’ 4 a s Y,
- ] b
_“ x Au ; .n...r %
© @ o
- c L ] L4 R - N -
31 T 5 1 5 STIR ST 8
2SS § 13 E E-REEy e P STT 8
~ b & bl 0 m et O M.v i S - I..-VI!I._I
V'lu”!!r..nluﬁblllu = =gl m ¥ o b ‘NU
ol = < TH S CANuNp N 2
I ) b _ o
1 i ) =
! hY q
" 4 4 ]
) \ 1 /
(] p o
I /
4 .v 4 ot
1oy i o Pe =~
His] e | B b “
L% & 1h A o O
W 8 MmN o< O w ® ¥ O ¥ @ oy N-O7TN TNONTO®O
by 1 1oy 4o by
ydw' A uow.wgm_ IoupnPUoT 101004 9s.aASUOLL oy Bap ‘ajbuo dysepig
uoysod SO
104400 poo “fyrojen Ionbuy

Time, sec

Airplane welght, 13,250 pounds; center-of-gravity

location, 20.9 percent of the mean serodynamic chord.

Figure 98.~ Left turps.
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. Figure 98.- Concluded.
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location, 21.0 percent of the mean'serodynamic chord.
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Airplane weight, 12,850 pounds; center-of-gravity

location, 21.0 percent of the mean sercdynamic chord.

Figure 100.~ Left turn.
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Figure 10l.- Left turn.
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Figure 103,- Left turn.
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Figure 103.- Concluded.
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Airplane weight, 13,850 pounds; center-of-gravity

location, 20.8 percent of the mean aerodynsmic chord.

Figure 105,- Lef{ turnm.
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Airplane weight, 12,900 pounds; center-of-gravity

location, 21.0 percent of the mean aerodynamic chord.

Figure 106.- Right turn.
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Figure 107.- Right turn. Airplane weight, 13,050 pounds; center-of-gravity
location, 21.0 percent of the mean aerodynamic chord.
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Alrplane weight, 13,300 pounds; center-of-gravity

location, 20.9 percent of the mean aerodynemic chord.

Figure 108, ~ Right turns.
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Figure 109.- Right turns. Ailrplane weight, 13,850 pounds; cenfer-of-gravity
location, 20.8 percent of the mean aerodynamic chord.
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Airplane weight, 13,450 pounds; center-of-gravity

location, 20.9 percent of the mesan aerodynasmic chord.

Figure 110.- Right turn.
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Figure 110.~ Concluded.
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Airplane weight, 13,200 pounds;

center-of-gravity location, 20.9 percent of the mean aerodynamic

chord.

Figure 11ll.- Right and left turns.
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Figure 111.- Concluded.
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airplane weight, 12,800 pounds; center-

of-gravity locatlion, 21.0 percent of the mean aerodynamlc chord.
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Figure 112.- Left and right turns;
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Figure 112,- Concluded.
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Airplane weight, 13,650 pounds;

center-of-gravity locatlon, _20.8 percent of the mean aerodynan}_i_cv

Figure 113,~ Left and right turms.
chord,
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Figure 113.~ Concluded.
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Figure 114.- Climbing left turn-followed by a right and left turn.
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plane weight, 12,750 pounds; center—qf-graviﬁy 1ocatiqi::1, 21.0 percent

of the mean aerocdynamic chord.
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Airplane weight, 12,950 pounds;

center-of-gravity location, 21.0 percent of the mean aerodynemic

chord.

Figure 116.- Right and left turms.
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Airplane welght, 11,750 pounds; center-

of gravity location, 21.6 percent of the mean aerodynemic chord.

Flgure 117.- Sharp left turnm.



183

NACA RM L52C19

5 xI10®

H o Bop ‘uoyssod foyuon) ol
'3'L Jez)qois Py | 095/SUDipR
iojoAd|3 uaiolo by (POl Kytooren sombuy
- uwog dn umoq] oULION Pild - MDA
N - OotTOoOtTow NOFOFON © ¢ N O N—=O NSO o
_ 1<
3
i ]
] _ _ _ INRY 4
\ y
m N b m m..
— —
e : =
A ] ) ]
HH S e !
T o A S ST 3 B B S SN s 8
T > . SIS B ST eS0T @
] T o < VIR T TH )Y °
/ _ S H 2 o
- R D). -
e [ /
] o [
A
m ~ = 4
~ 4T P -4+ 11
Y / )] R
l..wnmv \l My
= (@)
u_m ¢ o o OJOTwO o < O A_... © oo N—O5Q <SNONTO®DO
[»)
‘ bRy n 1 [oupnyibuor] 9SJBASUDAL lioy o7 by
YA m%a? _w_ms oog oogsupps  BOP ‘0lBun disapig
Uoi.
[04ju0D poo| “fyfooleA sojnbuy

Airplane weight, 11,950 pounds; center

of gravity location, 21.2 percent of the mean aerodynamic chord.

Figure 118.- Sharp left turn.
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Alrplene welght, 13,400 pounds; center-

of gravity location, 21.2 percent of the mean aerodynamic chord.

Figure 119.~ Sharp left turn.
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Figure 120.- Sharp left turn. Airplane weight, 12,650 pounds; center-
of gravity location, 21.4 percent of the mean aerodynamic chord.
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Time, sec
Airplane weight, 12,700 pounds; center-

of gravity location, 21,0 percent of the measn aerodynesmic chord.

Flgure 121.- Sharp left tumn.
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Alrplane weight, 12,100 pounds; center-

Filgure 122.- Sharp left turn.

of-gravity location, 21.2 percent of the mean aerodynemic chord.
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Time, sec
Airplane weight, 12,400 pounds; center-

of-gravity location, 21.1 percent of.the mean aerodynamic chord.

Flgure 123.~ Sharp left turn,
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Alrplane welight, 13,250 pounds; center-

Figure 124.~ Sharp left turn,

of-gravity locatlion, 20,9 percent of the mean aerodynsmic chord.
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Airplene welght, 13,750 pounds; center-

of-gravity location, 20.8 percent of the mean aerodynamic chord.

Figure 125,- Sharp left turna.
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Figure 125.- Concluded.
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Figure 126,~ Sharp left turns.

of-gravity locatlon, 21.0 percént of the mean aerodynamic chord.
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Figure 127.~ Sharp left tumrn.
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Time, sec
. Alrplane weight, 13,600 pounds; center-

of-gravity location, 20.9 percent of the mean aserodynamic chord.

Figure 128.- Sharp right turns.
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of-gravity location, 20.9 percent of the mean aerodynamic chord.

Figure 129.- Sharp right turns.
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Airplane welght, 13,150 pounds;

center-of-gravity location, 21.3 percent of the mean seroiynamic chord.

Figure 130.- Sharp left and right turns.



197

. NACA RM L52C19

‘M fiep ‘uoyysod foyuon ‘0100
o AL Bziqois - oo 995/SUOKOI
Q J0jpA8] vosao by - “ygoofen Jombuy
x dn  uwg dn umoQ DuLIoN C MDA
¢ N O o ovOoOto NOGTOTON 0 T o O N—=O= -0 ‘ 8
T _ . : L
f 1 { s
f : ] ]
] ! / il
m -
f 1 i
/ o
1] ‘ -_|.7
1 2 1
g [
X < @ ° Q
b = o] — o
PP PR TR ST S SEEH-S ey & s = = 8 0¥
= T 1IIhS 3 = > S ea el ~ ©E
i w h ..m._ ] il £ 2T =
_ \ -
y {
)
| )]
y / : {
[ [ {] N
@, ! ) {
N \ \ i
{ B {
0 Pod
te} s o
1y
o K m N CYOT® @ ¥ O & © NOqy N~OoTN YNONTO®OT
uoy Vo oy e © by
yodw' 'z 8ppny e Selansuni | . Bap ‘sibup dysepig
Bop ‘voysod : 40004 , J95/SUDIP0.
jo4uo) pooT] Aijooeh sonbuy

Figure 130.- Concluded.
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Figure 13l.- Sharp right and left turns. Ailrplane weight, 12,700 pounds;
center-of-gravity location, 21.0 percent.of the mean aexrodynamic chord.
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Figure 135.- Gentle left climbing turn followed by sharp right and left
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Figure 135.- Concluded,
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Alrplane weight, 14,200 pounds
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Figure 136.- Gentle left climbing turn.
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Figure 136.- Concluded.
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Figure 137.- Gentle left. climbing turn,
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Figure 137.- Concluded.
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Airplane welght, 14,050 pounds;

center-of-gravity location, 20.8 percent of the mean aerodynsmic chord.

Figure 138.- Gentle right climbing turn.
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‘Airplane welght, 13,050 pounds; center-

of-gravity locatlon, 21.3 percent of the mean serodynamic chord.

Figure “140,.- Left climbing turn.
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of-gravity location, 20.8 percent of the mean aerodynsmic chord.

Figure 142.- Left climbing turn.
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Figure 144.- Right climbing turn.
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Figure 145.- Concluded.
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Airplane welght, 14,050 pounds;

center~of-grevity location, 21.1 percent of the mean aerodynamic chord,

Figure 148.- Sharp left climbing turn.
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Filgure 150.- Sharp left climbing turn.
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Airplane weight, 11,850 pounds;
.2 percent of the mean aerodynamic chord.

center-of-gravity location, 21

Figure 151.- Left climbing and diving turn.
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Figure 151.- Concluded.
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Flgure 152.- Left diving end climbing turns. Airplene weight, 12,650 pounds;
center-of-gravity location, 21.0 percent of the mean aerodynamic chord.
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Flgure 153+ Left climbing and diving turns.

Airplane weight, 12,400 pounds;

center-of-gravity location, 21.1 peércent of the mean aerodynsmlc chord,
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Airplane weight, 13,350 pounds;
center-of-gravity location, 20.9 percent of the mean eserodynamic chord.,

Figure 15k4.- Léft climbing arnd diving turns.
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Alrplane welght, 12,250 pounds;

Tima, sec
center-of-gravity location, 21.1 percent of the mean aerodynamic chord.

Figure 155.- Right climbing and diving turn.
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Figure 155.~ Concluded.
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Figure 156.~ Sharp left turn and right climbing turn followed by a left
diving turn. Adrplene weight, 12,700 pounds; center-of-gravity
location 21.0 percent of the mean aercdynamic chord.
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Figure 156.- Concluded.
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Figuré 157.~ Right and left climbing turns followed by a left diving
turn, Alrplene weight, 12,100 pounds; center-of-gravity location,
21.2 percent of the mean serodynsmic chord.
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Figure 157.- Concluded.
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Figure 158.- Concluded.
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Alrplane weight,

13,250 pounds; center-of-gravity locatiom, 20.9 percent of the mean

Figure 159.- Left and right climbing and diving turns.
serodynamic chord.



NACA RM L52Cl9

236

TR Bap ‘vogsod jouuon .
"A7L JOZADIS 40)304 995/ SUDIPD
> 10j0AB]3 v yBRY poo Hytoorea Jombuy
* an uwoQ dn umoQ [DULION Wlid MDA
D Bl §ototn NRIOYTON © § N O N-O0=0N=0- ,w
I K| y
T1 o
B B
SHF 3 N
oH- =2 %
m r 31 ] M ]
H e
7 {
A
]
i : £ ® Lie == 5°
STs s 3 & Qs TSt @ © g
P £ s i + o =
2 215 = e =z
o - L L4 M m - 3
wd
O, -
T > )
! \ 3
L
»¥
|
i V _
Ll . \ Q
o ¢ M o OTOT® ® & O ¥ @ §od §N-—-OC o TNONYT ©®OY
oy ] oy 6
. upnibuo 95J8ASUDY ye by
ydur* ' sppny Poupn L Bap ‘sibun dysepis
fap ‘uoysod 104904 295/5UDIPOL
joyuon poo Hygoopn Jojnbuyy

Figure 159.- Concluded.
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Figure 160.- Right and left diving end climbing turn. Airplane weight,

12,800 pounds; center-of-gravity location, 21.0 percent of the mean
sercdynemic choxd. '
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Figure 162.- Right and left diving and climbing turms.
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Figure 162.~ Concluded.
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Figure 163.- Dive and pull-out followed by left and right climbing end
diving turns. Alrplane welght, 12,650 pounds; center-of-gravity
location, 21.0 percent of the mean aserodynamic chord.
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Figure 164.- Left turn followed by a right climbing turn.
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half-rolls followed by fishtalls.
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~hord.

Airplane welght, 14,000 pounds;



RACA RM 1L52C19

246

Y bop ‘uopsod puion

- "3 J8ZH0IS : 0§04 995/3U0ipOJ
Q- ~ Jojorei3 v Jybiy - pood Kyooran sopbuy
o an wo(  dn umaQ [puLioN Piid MO
¥ Q ®o o ovOYo NOFTOTON © ¢ N O N=O0O=N-O- g
TTTT]
1 M m
4 g
Y
4 \ o i
4 4 ol < an ] P>
\ l = AT L} !
AT
» =Sl T 3
i { p 7
] S e s c ST BETe =
BRI T 3] - g 4] E 2 o = L .3 x]
ANiCE i e Tte 3 £ = eI E © JM > -
2 o] & = T z S °
] : = ~ Z
\ g
3 { 8
\Y . 4 .
¥
\ N
q
Y i
N 1 /
" :

Mo TINITTY 7 )] )
e i i g
W+ BN VFOY® © ¢ O ¥ @ NOY N-OTHN YTNONTWO®O

by 3| Hoy o 4By
ydw* ‘A Jppny oupnybucy ssiersi). Bap ‘albup dysspis
fiep ‘uoysod 104004 ,, Jes/sunpa
{0407 poo] Kyrootaa sonbuy

Time, sac
Figure 165.- Concluded.



NACA RM L52C19 - . P okt

T 31 x108
5x 02 :
Vi 29
4 L— — t
= ] o7 -
s 3 : = £
g = ] 25 )
= 4
> 2 EP 8 :3' w
Stabilizer 4 -g 5
T 0 >N
= = we &
2 8= _Elevator = 4q § s
_§B 4 8 0 g
3" :
§:§§§ a Rudder lg 8
58 4 _g E
o) -]
8 Ajleron 4 E
8'§°=
_E 4 Longitudinali— 12
§° 6
» -4 4 595
33 . £33
38 . -8 ES Norma T 2 .
3 = -
5 g 0
g _ Transverse
= 2 i
LI 2
Pitch [
- e = — y =
F3 = o$
%E 1 -1 mgg
S 0 -2
ng ﬂi_l Rol | i?g
ALH i . >
-2 L —- — 0 >°_<
P Yaw -]
o8 4
s 2
%: 0 No recor
s 2
e 4
5 6 -
3 g NACA
U)%MO . [TITTTTIT
ic O 10 20 _ 30 T 40
Time, sec

Figure 166.-~ Sharp left diving and climbing turn. Airplene weight,

13,500 pounds; center-of-gravity location,.20.9 percent of the mean
aercdynamic chord.



NACA RM L52C19

248

¥ Bap ‘uogisod jouon
" L Jezyqois 52%.& -
o J0JDAS[3 w0 Jubry po K proorea
x . weg dn umoq] IDULON PHd MDA
2 0 M o¥OTHm NOTOFTON © ¥ N O Y-O0=mN-=0- o
~ L Il
i f i - _ ¥
bl i »
_ L A
\ A 7 vM N
[ s
3
\
}
4
| sk ¢ )
SSe s e i
B o] =] ® e ] &
TV = ‘o LTI O ) ¢ 3 £ 3 5] =Tz 1o o
= T o LIS 2 B 5 2ias m;vvm @ &
3 ITT (s wf nﬁv ‘§ m uw
- } -
. S { Q
, 5
& ' f 4 :
4 ] ‘-
{ \
\ ] A
Q ). { | ]
]\ { ] 1 | o
n O+ o N OT O T O ®m & O ¥ @® §Oy N—OTd TINONTO®OO
{ubry e 1oy He bty
ydw‘ A Joppny ioupniua] sslaasunlL Bap ‘aibun dysepig
Hap ‘uorpsod 104004 205/ SUDIPOL
joyuog poo “AoojaA sojnbuy

Time, sec
Airplane weight, 1k,150 pounds; center-of-gravity

location, 21.1 percent of the mean aerciynamic chord.

barrel rolli.

Figure 167.- Sharp right.d‘iving, end climbing turn followed by a left



2Lkg

NACA RM L52C19

i ‘o Bap ‘vosod joyuon
o ‘3L sezY QoS J0{on4 095/5UOKPDA
r T E UoioND JyBIY pROy Ayooja sonbuy
% . dn uwog dn umoQ oW Pid MDA
0 0 ~ OFTOTo NOFOTON © ¢ N O N—=O_-dN—=O-= 2
X —
u
O
[
5f
i
]
- { 3
Bps S N ST Sy e E
— — - o] ¢ a— .
T s S SIS s Epot eSS ST 8
ST e 2{H-H ST ST 2
o e 3 =N z
mm ] il [ ! _ .
= { Tt 1 I Tty _ Q
0 Y OFOS® ® ¥ O ¥ ® NO N—07N YNONTO®J
uby -y 1oy Ho iy
yow* A Joppny Ioupnbucy 3s.3ASUDIL. : Bop ‘abub disepiS
Bap ‘uoygssod J0/a04 055/SUDIPOJ
loajuo) pooT ‘Ayinofan Jojnbuy

Figure 16T7.- Concluded.



250 ' <N NACA RM L52C19

0T I 13 x103
5X|0’ H .
== = = B - t —
4 SaEN &
= = > 9 -
< 3 I~ - _vl < £
.
E 7 _
= 2 uf
Stabilizer i 3 -
=~ 34— o e s : _l; 5 Y !l (o] g__g
E’B‘ s = levator 4§LTJ§'§'
_-§:$‘r 4 8 & ?ﬁ_g‘
gé E 2 Rudder 2 8 g
w
1
~ 4
(o)
S =
. E
8 Aiteron g h’:‘
] £
5 4 = Longitudinal 12
P -4 - 4 EU 5
QT o > .-
Q
§u§3 -8 SNE. Vorrﬁal - A 5 §E_
3
v 2 o]
g 0] ’..‘j..\.:
5 -2 Transverse
= T 2
L Pitch :
& — = A 5 o3
& 2P 0£3
g8 _ | 1 &§§
g w2 3 O = — 2
58 & “IRoll
E -l A ¥ =
? -2 S 0$e
- < =1
Y Yaw
g’j 4 ]
o 2
g 0] No record
on
§ 2 = _
e 4
g s ~H
3 s ~NEATH
w .5' !0 | W W - |
& O o] ’ 20 - 30 . 40

Time, sec

Figure 168.- Sharp right and left climbing and diving turn. Airplane

welght, 12,500 pounds; center—of—gra.vi{;y Location, 21 1 percent of
the mean aerodynamic chord,



251

NACA RM L52C19

bap ‘uoytsod joyuon

T
‘'L JeZ|laDIS 404204 368/SUDIPOJ
=) iojoAaa uasaiD Wby poo ‘Aipo0fen Jopbuy
x &1 wwog d umoQ fouLion wid MDA
m = o M~ ovO0otw NoOFOFON O & & O N—=O0—~=N—-0O— Q
i _ : -
T _ | S
aananiols
. o
NERNRRE T SNNNR L
2
O
O o
\ i _m
5 ]
i m _,
|..—|..—.
| : o -3 A .
w o c .I..mu. _M.. m s -5
a. - ..l.u .Mw m 3 m W m O E & | w
T s ST =t ST s T e TR s
0! o« e s ,,N = TN Z
y 7 ; ! -
o a4
5 _ ¢ 3
0 g ®m o oY OTo ® ¥ O ¢ ® o N—-Oal 4202468!%
1oy Ty l1od Hol Wby
ydwIp »pp ioupnibuc] SsiBASUDAL bop ‘eibun disopIS
fiop ‘uoypsod 104004 . 285/SUpO)
joluo) poo ‘Kyo0ien Joinbuy

Figure 168.~ Concluded.



NACA RM L52C19

“# W Bep ‘uoypsod pyuony

36 x 103

252

AL RZGuIS ..ou*wﬂm 208/5U04p01
J0J0AS3 v by P Kytooren sombuy
¢« o o usog usog IPauoN Pild MDA
m M aYTOoOYw NOTOFoN W ¢ N O N—=O =N -
| ' rQ
T :
] -
ﬂ -
F -y
1 A “ -
; _ : 3
i § y
y / 7, \
¥ |
_
1 rwr © 4 o
/ SgsHs g 5 o ® = - 3
o = =i1s 2 2 3 E > NN T RN ¥ $ o
T 2, arrraride o = 5 2 TS o < &
aiHuHHe 3 > 5 3 S o
) ™l b S g Z
11
{
M 1
i w m
J N
- T TT [ R
i
- m '
0w ¢ W TFOF®  ®© & O ¥ @ qou N—07o FNOoONT O ®©O°
B 0
! e soppny 1 oupnyBucT] 9s.0ASUD1L o e Bl
oA ‘ Bop “eibup dusepig
Bap ‘voiisod 104004 , 9a/suppod
{o4guo) poo fyaojen Jojnbuy

Airplane welght,

13,500 pounds; center-of-gravity location, 20.9 percent of the

mean -aercdynamic chord.

Time, sec

Figure 169.- Gentle left and right diving turns.
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Figure 171.- Left diving turn,’



NACA RM L52C19 - ___B 255
[ 1] 11 x10°
5x102+- Vi
' 9
== L1 s =
E’ 3 Hp
: 5
= 2 ui
- 88, ¥
Stabilizer: 4 3§
5. - 0 E1g
§.2 EEET T 1 Elevator § 27
_5;§ 0 L :
E 4 Rudder [g 3
§ o 2§
» O -B
8 Allero 4 B
8 o
5 4 I2§
g ° Longitudinal z &
1
. -4 4 Tg5
i , 553
L -8 .. Normal ~- '
g 2 o)
o —
E Py Transverse
g -
.2
tch' .l =%
= 2 C)g
gﬁ‘ _ =1 n.gﬁ
_E.S 2o Roll T g’g
g‘_ ‘__2 I~ — 0 >g- :
o-;, Yaw d|
£~ 4
& 2
=T 0 No record
z 2
T .
o .
glO T T I T ITT 111
o] 10 20 . 30 40
Tirhe, sec

Figure 172.- Left diving turn. Airplane weight, 13,700 pounds; center-
of-gravity locatlion, 21.1 percent of the mean aerodynamic chord.



NACA EM L52C19

256

T

4 Bep ‘uoyisod jayuos)
: I 10}90
" 3L Jezy|qois . uw o._“_ | 995/SUDpD2
o JoioAs|3 UQIBHO bRy Kyrooren- sonbuy
X dan uwo( dn - umoQ ouLioN Piid MOA
“H O M~ 0 OTOFo NOFOFON © & N O N—-O0—N~-O— o
' t IREERT:
1
M :
__ , ] ]
__“ HD. N [ i
]
. /
”_ _ -
| | 'S
._ruh < m @ ) =
O H 7 oy et
_ N EMHES -0 3 g ® S =TT S
= M2 8 SHHE S T e THeHHH Q
ol TSR Py g 2 ST >
= |
\
) /
m. .
| e
/
1ML 5
[ I
|
> [ O
0w ©m o WTO <D ® & O ¥ ® oy N—-—OTd TNONTO®OO
_ Wby ¥ lioy 4o Wby
ydw* IA Joppny ipupnibuo] SIBASUDLL 6op ‘sjbup dysapig
Bap ‘uotysod Jojon4 235/SLDIPQJ
joyuon poo “Ay1000 Jojnbuy

13,100 i)ouna:s ; center-

2

Airplane welght

of-gravity location, 21.3 percent of the mean aerodynamic. chord.

Time, sec

Figure 173.- Left dividg turn.



a5T7

NACA BM L52C19

R Bap ‘woysod o)
"d’) 8ZYqDiS Jojon4 205/5UDKPOJ
g 10jpAel3 uaoNo 1Bty poo] Kyporen JouD
% dn  uwg dn - umog JouLIoN Wi MDA
O © v ¢ PVYO¥T otodWN © ¢ N O QN=OTN—=O0Ox o
E N AN T 4
) NS i
{ \ I S i
\ \ AN
_ b A [¢ ]
Y H H
/ v € 2
. D
>
Jl
e =
N " R -mw
[« -
4 S| & 3
“ ~ ) R - m
y K
- ,
§ - Ve
/ SIS s e Zi R NANRE NN INEY g
i o213 A (@] @ / &
£ >11+0 I 3 - — 3z o
el s [} pun o ]
2 NS = o M , > [+3
7} - < 5 I \ 2 o
L I g T Q
[ I R
1
o, ! »
> 2 ) Y NEEP
o %] > { K
e !
R T wYOoT® ©® ¥ O ¥ @ NOo N-07& TNONT®®OO
Moy yel loy e b1y
ydw‘ A Joppny foupnybuc] 95.40ASUDIL Bop ‘aiBu dysopig |
Bap ‘uoyyssod 10004 . 2e5/su0pal
o409 poan ‘Aipojen Jojbuy

Tirme, sec

Airplene welght, 11,950 pounds; center-

Filgure 1T4.- Left diving turns.

of-gravity location, 21.2 percent of the mean serodynamic chord.



NACA RM L52C19

258

e

bep ‘voyrsod poujuon
- J0J0D.
- 3L Jezioig u%ﬁh_ 95/
o JOJOA3]] ucsapo by Kipoorea sombuy
x dn  wwog dn - umoq LN Wiid MDA
Q © ¢ PYOTH NOFOTON © ¢ N O N=O0=N-=0- 2
T : : 711
He
Y
{ q
3 g
| B
; ] =
o oy Y w
> -0 3
]
Y
{ F. J 5
ety
: , 51 st 3 ?
@ ™ by R o et 5
Sty ST ST THIE ST
Brnl T SR 5 SIS as AN e
SrourHE T St e s e HE HaeH T
i i m . 7
o ) i p &
x { 1T Q
n ¢ m o WY OO ® ¢ O ¥ @Oy N—-O+q FNONTODO
by 1 oy 497 . Wby
ydw* A Jppny pupniibuo] sslansun] Bap ‘efbuo dysepig
bap ‘voiysod Jojood 595/SUDIpQY )
fouod poon Kiyooian Jojnbuy

Figure 174.- Concluded,



259

NACA RM 152C19

i ' Bap ‘voysod yauuog
- AL 4BZIqRIS 404004  995/SUOpOS
el dojoAs83 vaiomo by . poo] Kiooien sombuy
x dn  uwog dn umo() touuoN ild MDA
© © ¥ N pvOovo NOFOFON W ¢ N O N—-O—-N—-O0- o
: NERNE
5 . ]
i = 1
, 5 w 3
i ]
il ] X \
|
4
o ©
! o - m m - v
i) m S m ermw = W m
4 2 = sHTT a1 oe
i i = o by 2z SIS )
< - ] z
;
T _
- = i
Q
A I
= \
5 Tunal
5 £
a {
e ow W oW DFOTO @B ¥ O ¢ ® NON  N-OT7y YNONT®®O
oy . W lied Ho by
yow' oo popiuy - aedensin - Gop ‘aibun dysapi
bap “voiix 10490 SUIpO
foauon &3"_ Hypoojen Jojnbuy

Time, sec¢

Airplane welght, 12,700 pounds; center-

.0 percent of the mean serodynamic chord.

Flgure 175.- Left diving turm.
of-gravity locatlon, 21




NACA RM L52C19

260

TR bap ‘uaysod payuon
o "3'L 482|904 _ 404304 285/SUD}PO
e} 1040A3(3 uauapo by poo Kyo0iea Jopbuy
= i umog dn umoq oULoN Pild MDA
T N O o o¥YOTw NOTOFDN © F N O N—-O0OTN-=O0-=, o
_ T«
| NH
i pyu
i m ..l.
m N
“_ =
8
i
BRI A
m s
5 .. ] 1 ] @
_ 7 \ : S g
, P 4 7] ] o .
) S el . 1 W
S 5 g aaal SHEHTH S
=} = - | in b -
" 5 T ]
c [~ o
o 4 Pt
o = - ]
es
I { : 1
J N
g
Y R WIO¥® ® ¥ O ¥ @ NO N-078 YNONYT®®O®
by ue floy w Wby
yduws* A Bppny ioupryBucT FSIaASUOAL Bap ‘aibup dysapig
Bop ‘uopsod 103004 . 295/Suopus
104u09 poo Kyjoojan Jojnbuyy

_ ght, 12, 650 pounds ; center-
of-gravity location, 21.1 percemt of the mean aerodynemlc chord.

Airolane wel

Figure 176.- Left diving turn.



261

NACA RM L52C19

TR ¥ Bep ‘uoyjsod joyuon
'T'L Jozpaois Lm%.m_h_ 965/5U0ipoI
5 40J0AB] uasa|0 JBRY Kyio01en sobUY
x a1 umweg dn . umog |DULION wild MOA
= o &~ 1 ovOTO NOFOFON ©W & N O N—-OmN-O= o
i | i} ] { 4 9 "1
3 ! ) X ]
1Y N b L
f N
| u. | [ \ u [
] 3 : i
_ F. 1 ™ i
F. V. -
I | O
L ) 1 ! 5]
~ A
|
I
} — »
RN o 3 @ 1
[ 2tk i e
x| e BT ﬂm- - -+ ¥ & a
N ST STFE T 3 £ &SI e 2 &
al .~ ot cfﬁhﬂ 3 E=ni ] SE 7T T o
> ST 81T s £ A L d ANl P A RN [0
= ..ql: a.\T{R_ " o lw - \
T : <
* [
X
I T
{
T ,m o
|
|
{ | {
Nayi 4
ity ih
Q
14 m v o
oo m oo ot OTo © & O T @ oo N~OTa TNONFTODO
b1y W Ioy Mo by
yow' A oppny oupnibuoy 8SJBASUIDAL Bop ‘sibuo disepig
Bop ‘uotysod 104004 ,, J95/sunpol
j044u09 poo- Ai1aojoA JopnBuy

Time, sec

Alrplane welght, 12,850 pounds; center-

of-gravity location, 21.0 percent of the mean serodynemic chord.

Figure 177.~ Left diving turns.



NACA RM L52C18

262

RN Bap ‘voyrsod jouwon ,
" ‘T’ IeZYqoIS : hive 398/SUPDJ
o) 1040AB]T o Juybry %o sonbuy
x an usoQ dn umo( puLioN Piid MDA
Z e~ 0 o0 NOTOTON W v N O N O N = O e
T | T
]
, = AR
AN g RENR I
> HEE < t . .
; i .
: ! 1 { 1 i
o i w 4
m —
o 2 RANANREG
®©i .
N NOTIS s s 3 £ & T TR e 3
2lHe S TS TS T ST TS Tt e it s
o LN (e 4 8 . e & > 2
, : = I -
i t
{
f { N X ,
N '} ) m
| | y )
4 P’ s
+ Y \ .
O
e “ . . Q
T a— W OO ® % O % © Noy N—-OTQ TaNONTVOOY
: oy W lioy Hen 1ybry
N oppny [oupryibuot asIaASUDL| Bop ‘ojbun dysspig
Bap ‘uorgsod 401904 208/SuUDIpR
jo4uoD poo Hurooyea spjnbuty

Time, sec

Figure 177.- Concluded.
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Airplane weight, 13,800 pounds; center-

Time, sec
COINF IDENTTAL

of-gravity location, 20.8 percent of the mean aerodynamic chord.

Figure 181.- Right diving turn.
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Airplane weight, 13,100 pounds; center= -

of=gravity locatlon, 21.0 percent of the mean serodynamic chord.

Figure 184.~ Right diving turns.



271

NACA RM L52C19

[TR TR Bop ‘uoysod poguoo
" - ‘3°L 19Z||qD4S Jojony . 995/SUDIPO
=) - Jojonei3 uosapo by - poo] - Kytooen onbuy
X o dn umog dn umoQ . loWoN Wild MDA
& a 2 © ptoto NOTFOTON O & N O —O0=N—0 — 9
: [T]
-
]
3 [
He
o8
o9
H { E
A | A =
112 K
Pl ] [ o
1
_
I o I m
N T 'm “ b
ﬁm CARNNARS g Ao[{15 NRAR/INER 3
SRS S s % SHE TSNS
i | Caunp S 121l i L o
- 2
Pt ﬂ X ] Y
|l o \ d b N\
o pt g »
Ll 4 .m.v
0 < [ o<t OoSo w < O 4 mv. 200.; 2....0..[4. TNONTW®DO
b1 ¥ lioy He Wby
yow I »ppny oupnibuc asians] Bop ‘a(Bub dysapis
Bep ‘oiysod 104004 295/SUOK0S
jo4juo0D) poo “Kiroofen soinBuy

Figure 18k4.- Concluded.



o272 ) ] NACA RM L52C19

_ . - 12 x10%
5x IO% !'p 0
4 z 5 s &=
3] 8 &
£ 3 I
% ~ Brakes out 6 ui
= ¢ - HEEE 88, -
[Tty o .
Stabilizer 4 55
, s o 28
s qgwd §
g, k' 1 Elevator Sg 5 o
E ~§ g udder §
. 2
E 4 23
5 p
. = 0]
- Alleron 4
5 4 2
g Longitudinal
e : “
o5 * g"gu%
Se maol =1
38 - e = 2 2-&
g 2 0
- - ] v 2l
§ _g_ Transverse” 1
= mmmn 2
P“Cﬁ '! -
- ol S 3 ] - g
= 2L To) h-§
%3 _ SR
£ 20 - Roll 2
-§'g ~1 —+ . x
g. ~2r - o » o 2
= : iYa =
% 4
£ »
& O No record
"g" 2
a 4
: s ~E
F)EKO - - ] L pE e b roal
£ 0 {o] 20 30 40
Time, sec

Figure 185.~ Left and right diving turns. Airplene weight, 12,250 pounds;
center-of-gravity location, 21.1 percent of the mean serodynamic chord.



NACA RM L52C19 B 273

[_L_.Ii T 33x10%
5x10 H..
£ 3
4 1 - =
Vi 29 &
é_ 3
= Brokes out er H
> 2 : uj
1 : 8 3 s'_
,gbilzer 4 =
- — o '%égif
g 8H Elevator X 4 § m-§
g;é : FEEH °d o
§,§ " Rudder 12 8
s « §k
N 3 v . o
8 Alleron 4 §
2§
4 2
o S . 6
Longitudinal .
88 s » 238
L - - Normal = -
g 2 o
0 -
§ -2 Transverse
a 2
N o
-~ 2 : 1Ten 0 g
g _ -1
& OFss ~F Roli -2
2 ] o %
B Yaw ,
g% 3
:~ ,0 o record
S 2
e -
= 8 « —
3 \W_
8 -
E%E Te) {0 Y A O
.QQ:‘ o] 10 20 30 40
Time, sec

Figure 186.~ Right and left diving turns. Ailrplane weight, 12,800 pounds;
cenfer~-of-gravity location, 21.0 percent of the mean aerodynamic chord.



NACA RM L52C19

27h

B Bep ‘woyssod joawop)
a F'L Jezpqois 104004 335/ SUOPOS
(S 10404313 R 1o pooT “fo0pn opbury .
- dn woq dn ] JouLON oid D)
TTTT]
[
: o
O e
£
[ 7 Find
S
] o
_ ®,
1] 5 % .
3 M.v b - - ml.l.lnl f o8 .m
<1 a = o 3 31TE > SHTST =S 3
o 23 = o Q 5 a E S
0 o < m < bt NO
3 3 =)
& "
| o 5 {
rm 5 , .
0w ™M o WO F® W ¥ O ¥ ® NOY N—-O5q TNoNw o ooY
ydw*! ; _m§_§ pupnpbuc IASU] Hoy HaN by
A ; Bap ‘sibup dysepig
bep ‘voiysod 404004 | RY/SUDRO!
joagL09) poo ‘Koo sonbuy

Figure 186.- Concluded.
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Figure 189.~ Sharp left diving turn and pull-out. '

12,750 pounds; center-of-gravity location, 21.0 percent of the

mean eserodynamic chord.
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Flgure 192.~ Continued.
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Flgure 192.- Concluded.



- NACA RM L52C19

284

gy

Time, sec

Bep ‘voyisod poyuon .
" JTL STHaDiS 103003 295/5U0PDJ
© i040A8[3 w0 bRy POl HKipoofen Jowbuy
x dy  uwog dn umoq fouLioN Pid MDA
8 & N I wmtovo ywvodon © ¢ N O N—=O0—N-O- o
1T 1 74 ARE T«
pd ) . .
m {
(H k
S ]
X ¢ NERAERPEP ®
4 M N Pod 4
) 5 ] q
V h y ’ /
1 -
; i ! 8 T 2 L @ 5
11 o = = i) Y 2 £ 4 S = 3 s o
R 2 o b - = i g 2 o - N
SrTIE 3 2 SO " 3
L} & 1 = z
-4 Loed
; I
7
| 1\ A
8 \ e
& \
a _
o A
? i {
{ t
o |
i{e] w
I Y TYoT®  ® ¥ O ¥ @ NON  N-O7H STNONTOBOO
bRy W fied ue bty
pupnybuc 95JoASUN :
ydw* ' Joppny ioupny L Bap ‘ajbun dysepis
Bep ‘uoiysod 1049044 . 285/SUDIpOU
oaioD) poo Kyroojen sojnbuy

_Airplane weight,

Figure 193.- Sharp left snd right diving turns,

13,400 pounds; cénter-of-gravity location, 20.9 percent of the

mean aerodynamic chord.



285

NACA RM L52C19

TR Bap ‘uoyisod o)
3L JezyaDIS ey  Jey/sUOpO!
e Jo10A8(3 vaRD bry : Kifooren sopbury
> d1  uwwog dn uwog JpuLON wiid MDA
N B N i otOoto NOYOTON © F &N O N—-O0—-N—=0- 9
1]
al
8«
£
i
3
T E ] m
NN nL“m 3 S 3 E g wrnuuxw ®
£ Hi> By S S ST SR e HE HertHe e
v 2 jutTie < & Z e NG =z
x i SR ARENLN i - Vd - i Il I Q
0 < 12} o DT O G ¢4] < o A.n nmv ?_Oo.,_ 2....0|_|nw_ FNONTWDRO
by o jiod 1o by
yow* A Joppny oupnouaT] SsIBAL Bap ‘aibuo disepis
bap ‘worsod 1040044 ,, Jes/suopo)
joluos poo ‘Kiooten Jobuy

Flgure 193.- Concluded.



286

Control
position, deg

Load
Factor

Angular velocity,

Figure 19%.- Sharp right and iléft.diving turns.

radians/sec

o RACA RM L52C19
T 20x10%
6 x 10 =
=mm i8
5 Hp,
| i6
£ 4 Vi e
g e 14
5= 3,_Brukes oyt wi
v 88
Stabilizer - 4 L5
£ anmm = o 8=
S 8N 4§w%
T 4 Elevat 8 »
§ s} 100 0 N
€ 4 udder 'g =3
e P
] o B
8 Aileron 4
8 §
5 4 ng
% o : + ‘6
-4 Longitudinal 455
- |qigx (] - ggqo-
I S8
-8 Normal T A 2 L
T w0 Y [y
g -2 Transverse
= .2
A’ ‘ -
e
g - - 0._5.' 2
- F:‘ —h =l 0‘%3
é o bodd o -2
-} Rotl 4 ;§
._2 - A! ] 2 -~ 0 )°-
e Yau 5 <1
o a
d -
g7 2
_ﬂj o NG recorg
g 2
g
[%:4
S _ 8 =
N e - (AR IE W AR AN O A A
2'% 10 40

Airplane weight,

13,350 pounds; center-of-gravity location, 20.9 percent of the

mean serodynamlic chord.
L]

‘"b, ft

Control posifion, deg



287

NACA RM L52C19

TR} Bap ‘uoyrsod oyuon
o ‘T'L SOZYIGDIS 40004 995/5UDIpPD
ol 104003 v By poa] “Aooin JonBuy
x Coodn uwwog dn umoQ) |DUNON wud MDA
% ® Y ¢ ptotm NOTFTOFON © ¢ N O N O—= O — Am
] ]
\ paneu] ase
SEHHIHY ) E
. N
<.m . It - ¥ 5l H
o \ i
I I I A [ AL % - F: -
\ N | ! ufe)
\ /
e @
M..u,l e d ] (= N K
1 2718 5 =] ool LI
SIS pE e e S BT E HO B TR S TSy S
o448 11D = E S. = 1] :!RlL‘Y_
£ W Q Pl | wm
i 4 ¢ K : o
] [ o e
i 7 E
/ YEnp -
: :
, ] {
Y, 4
3
_ -
1O
s}
n _ 4
0w B o o oFTOT O @ & O ¥ o qog N=O+Q§ TNONTO®DO
by {1y 1oy 1o by
yadw' A om%mv:w@oa [oLpnih Notom aslasuoi] 005/ Bep ‘eibun dysspig
uof SUDPOI
joxuo poo “Kyo0iaa Joinbuy

Flgure 19%.- Continued.



NACA RM L52C19

Time, sec

288

4 ‘M Bap ‘uoyjsod jyuon '
— 10400, N
3L dezngois . 295/SUOKPD.
s} 104DAS[3 vl Jyby pooT Kyjoofen somnbuy
% dn uwg dn umod IDULION Wild MDA
S © ¥ PTOYD NOEOFTDN © ¥ N O N-O-N-=0= , o
T T H T ......l
m N
: n
|
iy
[®]
o e
; T — b
3 {uanonay {
31 £ y
=1 HE] b
i « = p b
1 7 o I ‘ T
RL..“ S T o S T m )
. =T B 2 ] o= o P o
> ol wvv 2z h Y & eumf 2 =] o [+}]
STNG g ANRNE sl A w >
aN 2z e
i LK = )
T LT
m 1 .HD. i )
) !
Im 1 i %
© w F ™ DYOSO® @ ¥ O ¥ @ NO<y N-O7TN TNONTO®O
by 1 1oy Bi
pupnybuo] 35I0ASUD ye 4oy
your*!A »ppry ioupri = . Bap ‘ajbup disapis
Bap ‘uorysod 104904  o8y/suopol
JoyuoD pooT] Ajroopea Jojnbuy

Figure 194.- Concluded.
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Airplane weight, 13,650 pounds; center-of-

gravity location, 20.8 percent of the mean aercdynamic chord.

Figure 203.- Right sideslip.
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Figure 206.- Concluded.
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Figure 207.- Concluded.
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Figure 208.- Left and right sideslips. Airplane weight, 13,550 pounds;
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Airplane weight, 13,350 pounds;

center-of-gravity location, 20.9 percent of the mean aerodynamic chord.

Figure 209.~ Right and left _sideslips.
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Figure 210.~ Left and right sideslips.

Alrplane weight, 12,350 pounds;
21.1 percent of the mean aerodynsmic chord.
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Airplane weight, 14,050 pounds;

center-of-gravity location, 20,8 percent of the mean aerodynamilc chord.

Figure 211.- Left and right sideslips.
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Filgure 212.- Left and right sideslips followed by fishtails.

Airplane

weight, 13,100 pounds; center-of-gravity location, 21.0 percent of

the mean aserodynamic chord.
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Airplane weight, 13,300 pounds; center-of-gravity

location, 20.9 percent of the mean aerodynamic chord.

Figure 213.~ Fishtails.
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Figure 217.- Left and right barrel rolls.

Airplane welght, 13,300 pounds;

center-of~-gravity location, 20.9 percent of the mean aerodynamic chord.
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Figure 221,- Concluded.
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Figure 223.~ Left diving turn followed by a right climbing and diving
turn. Airplane weight, 12,700 pounds; center—oi‘-gmvity location,
21..0 percent of the mean aerodynamic chord. )
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Flgure 223.- Concluded.
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Figure 224.~ Gentle right turn followed by a left turn. Airplane weight 3
13,450 pounds; center—of—gra.vity location, 20.9 percent of the mean
aerodynamic chord. —— —— - — —_
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FPigure 225.- Comparison of maximum messured normal losd factors with the
cperational V-n disgrem.
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Figure 226.~ Variation of maximum trensverse load
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Figure 227.- Variatlion of maxirmum piliching acceleration with indicated
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Flgure 228.- Variastion of maximum rolling acceleration with indicated
alrspeed.



NACA RM 1L52C19 N | 333

8
o Unstalled
o Unstalled
& reference / datal o
q‘o' OJ/LU//CO/ I~ o
Q reference / dafal © %P & . 8
4 5——Io-
3 o
N 1 g ° A
-kﬁ o ﬁ R0 - . o .
"2 | . Rl o PE
S > oy |®
<
Q
- O
S
Xy :
o
O-2 o o
(S
N
4
g A
:?:é
; l -

O /00 200 300 400 B00 600 700
Indicated airspeed, l;, mpoh

Flgure 229.- Variation of maximum yawing acceleration with indicated
; alrspeed.
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