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SUMMARY

. . . Spin tests have been performed in the Langley 20~foot Frde—
spirming tumnel on a -éj—jj-—-scale mod.el of :the.Douglas XB-U43 airplane

The spin and reocovery char&cteristics were ﬁ.etezmined. Poxr severa.l
loading conditions of the airplane. The effects of installing a
dorsal fin and of installing a ventral fin were investigated.
Emergency escape of the crew wgs simunlsted and the stick and rudder—
pedal foxces necessary to effeat recoveries on ‘the alrplans were
determined.

The spin-recovery chavacteristics of the model were considered

. unsatisfactory. Results indicated that slow regoveries would be

obtained when the rudder alone was roversed, and although reocoverles
were generally improved when the elevator was moved down in conjunction

s arlth reversel of the rudder, recoveries wers generslly estill unsatis—

iy faotory. The results of the model tests indicate that satisfactory

reoovéry oharacteristlcs can be obtained for all loadings end oonfigu—

<. .rations of the alrplans by installing an asdequate ventral fin,

Ingtallation of & dorsal fin showed no effect on the spin and recovery

‘ characteristics of the model., It was found that, if the alirplans

has to be sbandoned while in a spin, the crew members should leave
from the outboard side of the cockpit. The results of the model tests
indicate that the stlok force negessary to move the slevabtor durlng

a2 spin will be falrly high and that the .rudder—pedal force necessgry
to reverse the model during & spln will-probebly exceed the physical
capabilities of the pllot,
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 INTRODUCTION

In accordance with a request of the Alr Materiel Coammand, Army
Alr Forces, teste were performed in the Langley 20-foot free-ppinning
tunnel to detexmine th spin and recovery characteristlecs of a

-3!,3~soa1e model of the Douglas XB~43 airplane. The airplane which

the model represented 1s & midwing, medlium bamber propelled by two
side~-by-side Jets issuing from the tall oone, The airplane normally
has a orew of three, & pilot and copllot gumner seated side by side
in the cockpit, and a bombardier in the fuselage Just forward of the
coakpit, For an alternate loading condition, Case IV, there 1s no
bombardier in the airplans.

Tests were made to detemine the effect of controls on the erect
spin and recovery characterigtics of the model in the clean condition
for loading conditions designated by Douglas Alroraft Company, Inc.,
as gross-weight condltlon, Case I, and gross-welght condition, Case IV,
Tests were also meade with fuel expended for these gross-weight con-
éitions. The effect of installing e dorsal fin, proposed by the
Dougles Alroraft Company, Inc., and designated as a false {in, was
investigated. Tests were also made with a ventral f£in installed on
the model, and emergenoy esca.pe of the crew of the airplane wes
gimulated.

. An estimation of the stlok arnd ruddem-pedal Poroes required to
move the controls for recovery was made from measurements o:E' the
'bension in the elevaior a.ncl rudd.er oa.'bles.
SYMBOIS '

ty

e wing spam. fee‘b Lo o
é wing e.rea., squa.re feet |
S R mean a.erodynamic ohord, Teet,
x/[5 ra:bio of distance of center of gravity rea.rwa.rd.vof leading

ed.ge of mean a.erodsnamic chord to mean aerod,ynamic choxrd

z/a' ‘ ratio of distance ‘between center of gravity and. fuselage
reference line to mean aerodynemic chord (positive when
center of gravity 1s below fuselage reference line)
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n ) _ma.ss--of alrplane, slugs ——
0 ‘air density, slugs per cubic foot

- . m '
B relative density of airplane (Eﬁ)

Ix,Iy,Iy; nmoments of inmertia aboub X-— E-C-v', and Zebody axes,
respectively, slug-—fee'b

=T jnertia yawing-moment 'pa:.'ameter : ,
=17 irertia rollingmcment paremeter

-I-Z—:?;X inertis pltching-moment parsmeter

o angle between thrust line end vertloal {epproximately
equal to absoluté value of a.ngle of atback a:b plane of

symmetyy), degrees
¢ angle between spen exis snd horizontal, degrees

full-scale true rete of descent, feet per second

Q ' full-soale angulay veloclty a?bou‘b spin a.xis 5 revolution"ﬁ -
. per second. . o _
::0' o helix angle, angle between flight path a.nd. Vertica.l,

degrees (For the tests of -this model, a‘bsolute value
of helix engle was a.pproxima.tely o, ),' :

B : approxima-be angle of sideslip at center-of gravity,
T v degrees (Sideslip is inwaerd when immer wing 18 down by
an amount greatey- than helix angle.)

APPARATUS AND METHODS -
Model ' - : '

The —3—5-- scale model of the Douglas XB-L3 alrplane used for the

tests was constructed, in agcordence with drawings furnished by the
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Axrmy Alx Porces, and prepered for testing by the lLanglsy Leboratory.
A three~view drawing of the model as tested is given in figure 1,
Dimensional eharacteristics of the alrplane represented by the model
are given in table I. Photographs of ‘the model as tested 1n the
free~spinning tunnel ere shown in figure 2, The dorsal fin and the
ventral fin tested on the model axe shown in flgures 3 and &,
respectively. .

The model wes ballasted by means of lea.d. welghts to obtain
dynemic similarity to the eirplane at an arbitrary altitude of
20,000 feet {p = 0.00126T7 slug per cubic foot). The welght, moments
of inertla, and center—of--gravity locatlon of the alrplane were
obtelned from date furnished by Douglas Aircraft Company, Inoc. A
remote—control mechaniem was ingtalled in the model by the Langley
Iaboratory and wes used to actuate the controls for vecovery testis

and to release & %-—soa.le model of a man for emergency-escape tests.

Sufficient moments were exerted on the controls during recovery
attempts to reverse them fully and rapidly.:

2

- A —L—soale model of s 6-foob man wes used to simulate crew

members for the emergency—escape tests and was bullt at the Langley
Laboratory and welghted by means of lead weighis to represent a man
with a parachute (combined weight of 200 pounds) a:b an altitude of
20,000 feetl.

Wind-Tunnel and Pesting Technlque

The tests were performed in the Langley 20-foot free-spinning
tunnel, the operation of which, in geheral, is similer to that
desoribed in ryeference 1 for the Langley 15-foot free—spinning tunmel
excopt that the model-launching technique has been changed. With the
controls set in position, rotation is imparted to the model as it l1s
launched by hand into the vertically rising air streem. After a
nmmber of turns the model assumes .1ts spin. atbtitude and is maintained
at & specified level in the tumnel by adjusting the airspeed so that
the model drag equals 1ts weight. The model is shown splnning in the
Langley 20-foot free-spimning tumnel in figure 5. After a rnumber of
turns of the esteblished spin have been photographed and timed, a
. vecovery attempt is made by moving one oxr more controls by means of
the remote—conbrol meochanism; if recovery is effected, the model dives
or glides into a safety net. The spin data obtalined fxram the tests
are then converted to -corresponding full-scale values by methods
degcribed in reference -l1.

~
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In accordance with standerd spin—-bunnel proced.ure, tests were

' performed to determine the spln end recovery oharacteristics for the
normal control configuration for spimming (elevator full up, ailexrons
neutral, and rudder full with the spin) and for othsr &1leror—
elevator cambinations inghiding neutral and maximum settings of the
control surfaces for various model conditions. Recovery was generally
" attempted by reversal of -the rudder from full with the spin to full
against the spin. Tesls were also performed to determine how
oritically dependent reaovery from the noxmal conbtrol configuration
for spinning was upon small varlations in oontrol deflections. For
these tests, the elevator was set at only two~thirds full up and the
ellerons were eset one--tlhiré. with or ons~third against the spin,
depending upon the direction gondugive to slower recoverles. Recovery
from this spln was attempted by reversing the rudder from full with
to two-thirds against the spin either alone or in conjunction with
movement of the elevator. This control configuration end movement

1s referred to herein as. the "criterion spin.” The turns for recovery
were measured fram the time the controle were moved until the spinning
rotation ceased. The oriterion for a satlisfactory recovery from a
gpin in the spin tummel has been adopted as 2 twnsg or lsss based
primerily on the loss of altitude of the alrplane during the recovery
and subsequent-dive. The recovery characteristics for a glven loading
condition of the model are considered satisfactory, however, when

sa.'bisfactéry recoveries are obteined within 2% turns from the criterion

spin for the aileron deflection conduclve +to slow recoveries elther
by reversal of the rudder alone or by conmbined rudder and elevator
movenment, Movement of the elevator to only cne~third down in
conjunction with rudder reverssl is considered desirable, but recovery
characteristics are considered s ;tisfac'tory when recovery 1s cobtained
from the criterion spin within turns by rud.d.er reversa.l cambinsd

with mOVement of the elevator to f‘ull dowm,

For recovery a.ttempts in which the model struck the safety net
before recovery could be effected because of the oscillatory nature
of the spin, or because of the high rate of descent, the mmber of
turns. the model.made from the time the controls were applied for
recovery until the modsl struck the safety net was recorded. This
number indicated that the.model reguired more turng to recover than
the mumber recorded, for exsmple >3. A >3~turn recovery, however,
does not necessarily indicate an improvement over a >5~turn recovery.
If the modsl stopped rotating without movemesnt of the controls after
. being launched with initial spin rota:bion with the rudderx Be'b for a
spin, the conditlon was recorded as "no spin



6 . NACA RM No. LTGOL

In the detemina.tion of the full-scale stick end rudder—pedal
forces necessary to effect satisfaotory recovery from & spin, the
tension in the rubber band which pulis.the rudder from with to
against the spin or the elevator from up to down was adjusted o
- represent & known hinge moment a‘bov,t 'bhe respeotive hinge lines.
Reoovery tests were then run. The tension in the rubber band was
reduced systematically until the turns for recovexry began to increase.
The model rudder or elevator hinge mgment at this point is considered
indicative of the force that should be applied to move the controls
for ‘recovery on the airplane and wes converted to corresponding full-
soale rudder-pedal and stick forcée at the equivalent altitude at
which the tests were run. . .

As previously mentioned, emergenc;r,r escape of the crew during a
spin was simulated. For the tests, & dumy crew member was released
from the inboard side (right side in a right spin) and from the ocut—
board side of the fusslage at the occkplt by actuating the remote~
control mechaniem when the model was in a typicel flat spin”end when
it was in & typical steep spin. The path of the dimmy a.fter_release
was obsexved. Tests were made to simnlete emergency escape only from
“the cockplt inesmuch as the informatlion available on the airplans
indicated thet all crew mewbers enter and leave the alyplane through
the cookpit. - ,

PRECISION

The model test results presented are believed to be the true
velues glven by the model within the folilowing limlts:

a.,d.eg:rees';.'.'.........‘.b..'.'.'.".:...._...:':l
¢,d.egre‘es.'..._....-.....'.....,,.._........i'.l
V,pgrcent............._;...",._';_......._5
Q,peroen‘b.........'...._'.._,_....'.........:1:2

i;l/hhzm vhen chtained from

TuIns £Or IeCOVerY « o o o o o ;‘ ' f1lm records
Li] /2 turn when obtained visually
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. . The preceding limits may have been exceeded for certain spins
in whioch it was di1fficult to control the model in the tummnel because
of the high rate of descent or because of the wand.ering or osoilla—
tory nature of the spin. . .

: Compaxrlson between model and a.ir_pla.ne spin results (references 1
and 2) indicates that spin~tunnel results are not always in complete
egreement, with alrplene spin results. In general, the models spun &t
& somewhat smaller angle of attack, at & samewhat higher rate of
descent, and with 5° to 10° more outward sideslip then did the corres—
ponding alrplanes, The camparison made in reference 2 for 20 alr-
planes showed that 80 percent of the model rescovery tests predicted -
setlisfactorily the corresponding airplane recovery characteristios and
that 10 percent were optimistic and 10 percent were pessimistic as
regardes the alrplane recovery characteristics.

Little can be stated about the precision of the emergency—oscape
tests as no compargble full-scals date are available. It is considered,
however, that when the dummy is observed to clear all parts of the _
model by & feirly large margin after belng released, the crew members
may, if 1t becomes necessary, Jump :E'rom the spinning a.irpla.ne withoutb
being struck. . ,

Beca.use of the Impracticability of ballasting the model exactly,
and because of inadvertent damage to the model during tests, the
welght and megs distribution of the model varised from the true soa.led.—
down values within the following limits: )

Gross—weight obndition Gross-welght oondition
© Case I ' Case IV.
Weight, percen‘b l‘ low to o, CL 1 low to 2 high
Center—of—gra.vity 2 forward of noma.l Y 0 to 1 rearward
loaatlon, percent €f - tor0 N 2oL of normal

. N . i
IX-‘ percen'b . 1 low to 2 high l high 'bo 6 high
Iy, percenmt = - 1 low to 3 high llowto?high
I;, percent : 6 low to 1 low 1 1 low to & high
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The limits of aoccuracy of the m_easﬁrements of the :_n'a(ss ‘charag—
teristios wore as followa: .

weigh.t,Pement. " s o ..-"‘. . s » @ .”. .'.l-. * e o ¢ @ il
Center—of—gravity position, percent T '. - o § _

Momen'bs of imrbia, Peroen’b L R B R I P I I 15

The controls were set with an acouracy of 1°,
TEST CONDITIONS

Numeroue conditions of the alrplane were considered in the
preparation of the test progrem for the model. Spin tests were
conducted on. the model, however, only for the extremes in loading
oonditione possible on the airplane inssmuch as it appeared that the
roesults for other loading conditions possible on the airplane would
be similar to those for the condltions tested. The conditions tested
on the model are listed in table II and are briefly described as
follows (weights are full scale); Gross-wsight-condition for Case I
included 1370 gallons of fuel (.'tota.l) carried internally in the
wings, two 2000-pound bombe in the forwaxrd bomb bay, and two 2000~
pound bambs 1in the rear bomb bay; gross—weight condition for Case IV .
included only 317 gallons of fuel (total) carried internally in the
wings, had all bombs removed, and had bl2% pounds of fuel and tanks
installed in the rear bomb 'bay. For both conditions, Case I and
Case IV, tests were alsoc made on the model simulating a.ll wing fuel
expended.

- Mass oharscteristlos and inertia pa.rameters for various load.ing
sonditions possible on the airplane are shown-in table III. The
weight, center—of—gravity location, and moments of inertis for the
loadings tested on the model have been oconverted to full-scale velues
and are alsc given in table III. The inertia. parameters for both the
-model and the alrplane have been plottod in figure 6. A full
disoussion of the signifiocance of this filgure msy be found in
reference 3.

The tail-damping power famctors of the alrplans for the tall configu—
- rations bested are premenbed in table IV, Ths tatl~demping powsr
factors were computed by the method described in reference 4.
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The normal maximm oontrol d.efleations used. were! _
Budcler, d.eg;rees ¢« e« o 6 sie 0 b 4w ...'.‘.- 20. righ-b, EOlef'b
~Blevator, degrees s s o » ..... SR TR 25up, 10 down
| 'Ailerons, degrees e eie o 8 o wee o s ;". . o e l6up, lGd.own
. The in'bemediate control d.eflec‘bions used. were.

‘Rudder, two-thirds defleoted, A6grees o . o v o o o + o . 13%

Aileron, one—third deflected, Gegrees « « » s 5% up;. 5% down
Eleva.'ber, deflected two—thirds up, &egrees.' « s e s ,_.". ZI.632

Elovator, deflected one—half down, Aegrees « e o+ » o

Elevator, deflected one—third down, degrees.. s« « + « 333-
5
7

Elevator, deflected. two—thirds down, d.egreee ¢ vt o e & s

All tests were made with the cookpit closed., 'Lhe landing gear
retracted., and tha £1aps neutral. .

-

 BESULTS AWD DISCUSSTON- .~

The results of 'bhe model tests a.re presen'bed. in cha.r‘bs l to 5
end in tebles V.and VI, - . B .

. Betause OF inadvertent damage to the model fluring testi'ng, the
asymnetzy of the model ohanged ocoasionally during the test. program.
Test resilts are presented for the directlon 6f epin which ga.ve
conservative.results (slower- recoveries).-  Inasmuch as there was only
a slight difference in thé results o'bteined. for the two directions ::
of spln, however, 1t is considered that the results presented are
representative of those that will be obtained on the alrplane.. The
results are a.r‘bitra.ﬁ.ly presented. on' the charts in texms ‘of “righ’a*
Bpins. . . .

- .
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" Erect Spins

Groge~weight condition, Cage I,~ The results of erect spin tests
of the model loaded to represent gross-weight conditlon Case I are
presented in ochart 1. The model loading condition 1s represented by
point 1 in table III and figure 6. The spins obtalned weore generally
osolllatory in pitch and pull. From the flat portion of the spin
(angle of attack of approximately 40°), the spin gradmally steepened
and the rate of rotation inoreased until an angle of attack of
approximately 20° was reached, when the modsl abruptly whipped back
to the flat attitude, The rate of rotation then gradually deoreased
to camplete & cycle of oscillation. In general,.6 to 10 turns were
roquired to complete the cycle of osclllation.

~  Although recovery by rudder reversal was unsatlsfactory from the
spins obtained at the normal and the criterion spin configurations,
satisfactory reooveries were obtalned from elther the flat or steep
portion of these spins by moving the elevator Lo one-third down in
conjunotion with reversal of the rudder from full with to two-thlrds
againet the spin. Defleoting the allerons ageinst the spin (&tick -
left in a right erect spin) had a beneficial effect on Yecovery
whereas deflecting the ailerons with the spin showed a somewhat
adverse effeot on recovery. The model would not spin for any aileron
getting vhen the elevator was set full down even though ’chs rudder
was set for the spin. .

The results of the tests for this loading condlition are In agree—
ment with past spin-tunnel experience (see refersnce 3); that is,
moving the elevator down in conjunction with rudder reversal expedited
recovery and alleron-ageinst settings were favorsble.

Grogs-welght condition, Cage I, with wing fuel expended.- The
test results obtalned with the model balliasted to represent gross—
welght condition, Case I, with wing fuel expended are presented in
ohert 2. This loading condition is represented by point 2 in table III
and figure 6. For this loading condition, the model spun at a steep
ettitude without the characteristic pltching oscillations obtained
for gross-welight condition, Case I, with fuel in the wings. Based on
apin—-tunnel experience, this change may be attributed to the :
removal of welght from the wings of the model. The recovery charac-—
teristics were oonsldered unsatisfacdtory by rudder reversal slons or
by simultanequs rudder and elevator reversa.l on the basis of the
results for the criterion spln, .

Gross—welght condition, Case ¥V.— The test resulis obtained with
the model ballasted to represent gross-weight condltion, Case IV, are
.presented In chart 3, This loading condition is represented by
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point 5 in table III and figure 6. For the oriterion-spin conflgu~
ratlon and for all elevator i‘ull-—up gonfigurations, .the model spun
with a large radius and a low rgte of rotation and osoilla'bed. in
pltch between engles of attack of approximetely 55° and 35°. Approxi-—
mately 1 ayele of the pitching osolllation was completed during

each revolution of ths spin. Rudder reversal stopped the spin

rotation in 2-]2-= turns or less for the previocusly mentioned spins, but

the model remained at & stelled attitude thereafter (angls of attack
approximately hO®). Repid recoveries followed by steep dives were
obtained from these sonfigurastions, however, when the elevator was
moved down in conjunotion with reversal of the rudder. It was
necessary to move the slevator to one—~third down in conjunction with
rudder reversal in order to ceuse the model to plitch down into e
steep dive after the spin rotation stoppetl when the ailerons were
neutral or ageinst the spin; = For the oriterion spin, 1t was necessery
‘to move the elevator to two—thirds down in conjunction with rudder
reversal in order to effect rapid rsgovery terminating in & steep dlve.
The repld récoveries obtained by simultensous rudder and elevator
movement are attributed to the dynamic action of the elevator inasmuch
. a8 recoveries from elevator-down spins wers generally unsatisfactory
when the rudder alone was reversed to full against the spin. The
splns cbtained when the elevator was set at neutral or down were
generally similar to the osolllatory spins previously descri‘bed. for
gross—weight oond.ition, ‘Case I,

 Gross-weight oondition,.Case IV, with wing fuel expendéd.— The
_results obtained with the model ballasted to simulate gross—weight
. gondition, Case IV, with wing fuel expended are presented ih chart L.
This loading is represented. by point 6 in tabls III end figure 6.
The spins obtsined Por thls condition hed large radii and low rates
of rotation. Rudder reversal stopped the spin rotation for the
oontrol configurations tested but as for Case IV with fuel in the
wings, the model remeined at a stalled attitude. Movement of the
- elevetor to one—third down in conjuncition with reversal of the rudder
.+ effected rapld reocoveries followed by steep dives from some of these
,apins, but for the oriterion spin, movement of the eleva.tor glthexr
partially or full down in conjunction with. rud.d.er reversa.l wes not
sufficient to insure good recovery..

- - .  Modifications

Wﬂ..- The results, of model spin testd With a
dorsel fin (fig. -3).installed on the model are presented in teble V.
The tests were performed for gross-weight condition, Gase I, a.nd.
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grbsa—weight condition, Case IV. Installation of -the dorsal fin had
no appreciable effeoct on the recovery oharamcteristlcs of the model
for the loading conditlions tested.

Yentxral fin installe L ,— Tests wore made with the ventral fin
shown in figure L installed on the model in an attempt to lmprove the
reqovery ocharecteristics for gross—weight condition, Case IV, with
fuel in the wings and for grosg-welght conditlons, Case I and Case IV,
with fuel expended. The results of these tests are presented in
chart 5 and taeble VI and show a favorable effect of installing the
ventral fin inasmnoch as satlsfactory recovery oharesteristies wore
now indicated for these loading condlitions. ,For gross-weight condi-
tion, Case I, with wing fuel expended, recovery was satisfactory from
the ocriterion spin by rudder reversal alone or by moving the elevator

‘down in conjunotion with rudder reversal qut for gross-weight oondie
tlon, Case IV, it was necemsaxry +to move the elevator to one~half down
in conjunction with rudder reversal in order to obitain satisfactory
recovery. DBased on these resulis, 1t appears that when & ventral
fin is installed, recovery will be satisfaoctory by the normal control
manipulation (repid full-rudder reversal followsd 1/2 turn later by
movement of the stick well’ fozward oi’ nsutral for all loa.d.ing contiitions
of the alrplane. )

Installation of the ventral fin shown in figure 4 may conflict
with ground cleerance ¢ongsiderations and thus mey not be desirsble
for installation on the alrplane. Analysis indicates that an effeot
on reaovery characterisgtlcs eguivalent to that provided by the
installation of the ventral fin may be prooured by moving.the hori-—
zontal teil surfaces up spproximetely 50 inches, full-scale, and this
revision mey be made. in 1ieu of ingtalling e .ventral fin.

Tanding Condition

The landing oondition (landing gear extended and la,nd.ing flaps
deflected) was not tested on the model inasmuoh ag-1it is required that
airplanes demonstrate satisfactory regoveries in the landing condition
from only a l-turn sepin. At -the end of 1 turn, the alrplane ig tisually
still in an incipient spin from which regoverles are more readily
obtained than from fully developed spins, o

" An anslysis of the resulte of Hests performed on modele of many
alrplanes to determine the effect of flaps and landing gear indicates
thaet the Douglas XB-43 airplane will probably recovexy satisfactorily
fram & l=turn incipient spin in the landing condition, but.that .
reooverles fram fully developed spins in the landing conditlon will
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probably be unsatisfaotory. . It is reacmend.ed. therefore that the
flaps be neutralized and regovexry be ettempted immediately upon
inadvertently entering & spin in the landing condition in order to
avold entering a fully developed spin from whioh recovery will
probably be unsatisfactoxy,.

_Inverted. Spins . .
The inverted—spin chamoteristice of -bhe model wexre not investl~
gated inasmuch as it sppeared thet the inverted—spin characteristlcs
:gould be estimated on ths basis of the results of inverted-spin tests
of & model of a dimensionally similar airplane (Douglas XB-42) and on
the conclusions of referencé 5, which is a compilation of the results
of inverted-spin tests conducted on Ll models of different design
characteristics. Inasmuch as. the resulte of the inverted-spln tests
of the Douglas XB-L2 are in general agreement with the conclusions of
refersnce 5, and because of the dimensionsl similexity of the two
_airplanes, it appears that the inverted;—spin recovery results for
the Douglas XB-42 may be copsidered appliceble in determining the
inverted spin-recovery cheragteristios of the Douglas XB-43 airplane.
It thus appears that if the Douglas XB-I3 airplane should inadvertently
enter an lnverted spin, satisfactory reqoveries can be obtained by
reversing the rudder fully and rapldly followed by moving the stick
to neutral laterally end longtudina.lly.

Recomenﬁ.ed. Recovery Techniq_ue

. Based on the results of mod.el tests s, the following teohniqj}.a is
recomiended for recovery from spins for all loa.dings and. aonfigura:bions
of" the -alrplanes - .

0 - e

Erect eE:Lns.- Hold. the stick full 'bs,ck and latemlly neutral and
“briskly reverse the :md.d.er fyrom full with to full against the apin.
Approximstely 1/2 turn after full rudder reversal, briskly move the
stick well foxward of neutral to pitoh the glrplane down into & recovery
dive. OCare ghould be exercised to maintein the ailerons neutral inag—
much as the effect of allerén dsfleitions on recovery changes as the
wing fuel is’ expended. In moving the stick forward, care should be
taken to avoid excessive acceleration in the ensuing x‘ecovery dive.

Landing condition.— Upon entering a spin in the lapding conditlon,
. the flaps should be retracted Imedlately and recovery attampted. by
the previously reocmmended recovery tecb.niqpe.
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Inverted gping,.—~ For reooveries from 1nverted. spins, the rudder

should be reversed fully and repidly followed 'by moving the stick to
neutral, laterally and longtudinally. .

Emergency Escepe During a Spin

Tests made to simulate emergency escape of the orew from the
spinning airplane showed that when the model orew member wes released
from the outboard side of. the fuselage (left side in & right epin)
for either flat or steep spins, it traveled outboard and passed down
under the outboard wing approximately at the midpolnt of the wing
semigpan by a sefe margin. When the dwmy was released from the
inboard side of the f‘usel&ge for elther & fla:b or steep spin, however,
- 1t traveled rearward and parallel to the Pfuseleage and went near, or
was struok by either the vertical or the horizontal taill surfaces.
Based on the results presented herein, 1t is recommended that the
arew members ‘leave from the outboard side of the cockpit if ever 1t
becones neaessa.ry to esoape ::rom the alrplane during a spin.

Control Forces

For the regular test program, as previously mentioned, sufficient
hinge moment was applied to the rudder and elevator to reverse them
fully and rapldly and the disgussion so far has heen based on the
effectiveness of the controls alone without regard to the forces
required to move them., A few tests were mede to determine the minimum
stick and rudder pedal forces required to move the comtrols for
recovery. The results indicated that the full-scale stlck foroe will
be fairly high and that the rudder pedal force will probably exceed
the physical capabllity of the pilot; the stiek force will be approxi—
mately 100 pounds and the rudder pedal force will be approximately
2000 pounds. Because of the lack of detall in the halance of the
model control surfaces, of lhertles mass balance eifeots, and of scale
effect, these results are considered only qualitauive indioations of
the actual forces. that may be experienced. C.

The results of the control force tests ind.icate that . in ord.er to

fully reverse the oontrols in a spin, trim tabs or Bome other suitable
belence or booster arrangement mey be necessary. .

i - CONCLUSIONS AND RECOMMENDATIONS

Based on the results of apin tests of a %-—scale model of the
Douglas XB~43 ailrplane, the following agonclusions and recommendatlons
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regarding the spin and recovery oharacterlstics of the alrplane at
a spin altitude of 20,000 feet -are made:

1. The spins will, in general, be osoillatory in pitoh and roll
and the reoovery charagteristics will be unsa.tisfa.otory. '

2. Tnstallation of an a.d.equa.te ventral £in will provide sails—
factory recovery chaxacteristics for.all: .configurations -and loadings
of the airplads. For recovery, it is recormended that theé stick be
Held laterally neutral, the rudder be moved rapldly and fully egainst
the spin and, 1/2 turn later the stick be briskly moved forward
of neutral, maintaining it latera.lly neutra,l. . . ] y

3. Installation of the proposed.s d.Qrsa.l fin wlll have no
appreciable effect on the spin and recovery characteristios of the
a.irplane. :

-4, If 1t should become necessary to. abandon. the airplens during
a spin, it is recommended tha.t -bh.e arew leave from the out'boa,x-d. sid.e
of the cockplt.

5e The‘stick force hecessa.rj to move the elevator d.uring a spin
will be Ffairly high and the rudder pedal force necessary to reverse
the rudder éduring a spin will probebly exceed the physical capabllitles
of the pllot, Some sultable txrim tabs or a control booster system
will be necessaxy to decrease these forces.

Langloy Memorial Aeronautical Isborastory
National Advisory Comuittee for Aeronautlcs
. Langley Field, Va,

Thomas L. Snyder )
Asronentical Engineer

Approved = AW &2 %W

P Haxrtley A. Sould
Chief of Stabillity Research Division

BUB
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TABLE TI.— DIMENSIONAY. CHARACTERISTICS OF THE

DOUGLAS B-h3 MBPI.ANE

Ien-gbhoverall,ft-.-_.-o— e o o @ .’. e o o o & e o o

Wing: : 7
Sjpan, ¢ ® o & o s ¢ o @
_'.A:l:‘ea.,sq,ft'.....-.
Root—-chord inoidense, deg
Tip-chord incidence, d.es o
Aspect ratio ., . . . e e
Taper Y210 . & 4 ¢ ¢ ¢ o o @
Sweepback of leading edge of w.'f.ns
Dihedmlorﬁng,deg -ovooc.oo
Msan serodynemic chord, ife . ¢ « o «
leading edge of mean serodynsmic chord
reaxrward of leading éd.ge of root ohord, in.

¢« o o o @
e o 0o 0 o

.
. e a6 & @

a .0 o & @

gu ,_I-Q' LI P R

m e« o s s e
o o o 8 8 2 s o8
a0 o 0 0 0 0 . @
® e a8 & & o 0 & @
e e 8 0 & 8 0 0 0
e 4 o & 8 0 8 0o @
20 0 0 8 8 e 0 8
[ ] L] L ] L] L] L] L] L ] L ]

Ailerons: '
Chord. (resxward. of .‘ninge line), percent of
WiIng chOTd =« « o ¢ o- ¢ ¢ o ¢ ¢ 6 ¢ ¢ ¢ o 0 s & o
Avea (resxward of hinge line), pexvent of
VIng 8Ye8 , 4 ¢« o ¢ ¢ ¢ e o o
Span, pexcent of wing span , « « .

L J Ll * * L J * [ ] L] L ]
Borizontal tall surfaces:
Tot&lma,sqf‘b e o o e o ¢ ¢
Span, £t e 8 o ¢ o o o e e o @ e e e o ¢ o o
Elevator area rearward of hinge line, sa £t . . «
Distance from grose-welght condition, Case I
center—of—gravity looa.tion to elevator

hime lim’ f.b * - L L3 I:. L - L] . [ ] -« - L4 [ ] . -

Vertical tall surfages:
'Totalarea,sq_ft--.-.-...-..
Total rudder area, 8¢ £L ¢ o ¢ ¢ ¢ ¢ ¢ ¢« ¢ ¢ ¢ ¢ ¢
Distence from gross-weight condition, Case I
genter—of—gravity location to bottom of
mddermngeline,fto-oo-occo-ccoo

. NHATTONAL, ADVISORY
COMMITTEE FOR AERONAUTICS

. 51.142

« T1.30
578.00
2.00
3.30
8.75
.332
10.70
k.00
103.11

« 33.60

. 22,00

« 5.00
o 15.15

146.30
- 25‘00
. 36’10

. 23.77

. T1.20
. 26.14

. 23.82
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TABLE IT.~ CONDITTIONS TESTED ON THE -33'-5-—SGAIE MODEL

_ OF THE DOUGELAS XB-43 ATRPLANE

[Eveot Spins; Flaps and Ianding Gear Retracted]

Gross—weight | Special - Data on
Fo. condition | tests Modification | Flgare = e [ Chart
1 Case I None " None 1.2 1
2 Cese I with | HNone None 1.2 ) 2
wing fuel . - :
expended. -
3 Case IV | Nome ' Hone. : 1.2 ' 3
L Case IV' with None None ' L
wing fuel’ _ :
expended
5 | ceseI | Nome | Dorsal fim 3 V.
6- | Case I with | None " Ventral fin L . 5
' wing fuel . . ' . :
expended
T - Cese IV Homne Dorsal fin 3 v
8 | - Case IV Nome | - Yentral fin Y VI
9 | Cese IV with | None None - ok vi
. wing Tiel
expended
" 10 . Cese IV ~ Pllot None
' | escape

COMMITTEE FOR AERONAUTICS



TAHYE IIX.— MASS CEARAOTRIDYIOS AND TWERTIA PABAMETEFRS FOR VARIONS LOADINGS
POSSUATE 08 MHE DOUGIAS XB-13 ATHETAME AND JOR THE IOADTIOE TESTED ON

1
THE - —S50ALE NOTE]L
B

[Hoda2 valuea exe gresented in tevws of full-asale valned]

Oanstar—of: Homenta of inertls
i 'Bm . hw'ﬁn‘“f i Inertie permmaters
Oross-weight | Wolaht | ¢ g x I Ty I & Sk % LS e’ E_Q_x- L
aonlition (av) (r6) | evel =/ /a (oivget®) | (slug-rt2) | (ologrtB) ' »e =
- Arplany Values
Gams'T | 3370 | 2300 | 1234 | 0,302 |0.017 | les, o0 | T2,N80 187,80 | a7 x 1% | 189 x 20| 100 x W
Case I with | 30,5970 | 18.19 | 9.69 | .e6B | ,000 68,568 2,678 130,195 | -6 -1 et
wing fusl . ’
expended .
Cone TT 33,109 | 19.80 | 10,51 351 | —.066 18k, 200 64,820 181,100 | Lk ~209 105
Oese I1T | 32,605 | 19.5k | 10.36 J06 | o2 123,800 €0,790 177,400 | Mo ) 105
Oasa I¥ 26,290 | 16.04 8,98 Ja | -.0m 96,810 60,960 340,700 a1 00 19
Cana IV with ﬁpm 15-70 8.k '~36 -'0#6 w'm 60,3]#0 10.1.,3&0 ~-30 =00 m
wing fusl
Hodal yalues
Onse T 38,510 | s2.90 | 22.00 | 0,896 | 0.0%6 13,533 76,760 18,215 | Trxlod | Atk x b g7 x 20
Caze I with |30,101 | X7.95 9.5 259 000 71,880 T, 386 130,886 =T -8 125
wing fosl
expendol,
Oase IV 88,9 | 16,97 | 9.04 ) 021, ' 96,430 23, %0 16,200 | &2 =194 ne
Cooe IV with [26,963 | 15.66 | @38 | .4 | .omb | B6%7 | 65,287 100,287 | 5 - 130
wing fuel
expendod
NATIOHAL AIV1SORY

COMMITTEE JOR AERONAIMIICH
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TABLE IV.- TAIL-DAMPTHNG POWER FACTORS FOR THE ORIGINAL TATL
DESIGN AND FOR THE TAII, MODIFICATIONS TESTED ON T.BE
- SCAIE MODEL OF THE DOUGLAS XB-43 ATRPLANE

Unshielded
No. | Gross—welght | Reviaion Tall-damping |;3der volume | Toil—damping
condition ratlo coefficient | POWer fector
1| ocCaseT Fone 0.017h 0.00217 0.000038
2 Case IV Rone .015% .00206 .000032
3 Case I Dorsal fin | L017h 00217 .000038
" Cese IV None .0154 .00206 .000032 -
5 Case IV |Ventral fin L0257 .01520 .000391
6 |Gase I with None 0179 00219 000039
wing fuel
expended
T{Case I with | Ventral fin .0302 .01587 000470
wing fuel .
expended
8 | Case IV with None L0157 00207 000033
wing fuel
expended
9] Case IV with | Ventral fin 0260 «01530 .000398
wing fuel
expended

NATTONAT, ADVISORY
COMMITTEE FOR AERONAUTICS
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TABIE V.- SPIN AND RECOVERY CHARACTERISTICS OF THE %—SCAIE MODET,

- OF THE DOUGIAS XB-h3 ATRPIANE WITH A DORSAL FIN INSTALIED

[I.oading &8 indicated; recovery attempted by full rapid rudder reversal
exoept as indicated (recovery attempted from, end steady-spin data
presented for, ruddsr—full-with spins); right erest spins]

' Gross-weight condition, Gross—welght oondition,
Case I _ Cage IV
With the spin With the zpin
Alerons Reutral
1/3 with 1/3 with | Pull with
Elevator 2/3 up Foll up 2/3 up Full up
a3 i3 *x7
« A sk 55 51
é T g 5D &
kb 15D 16D
0 -30 -ll 01-2 A1
(xps)
¥ 360 278 269 278
(£ps) 387 :
P L1 B
Reoovery cy o3 e,fy o,f 4 |fe L8 |£,h, £
: I B R e
o s 2 g s 5

20pcillatory spin. Average value or range of values given.
overy attempted by reversing the rudder from full with to 2/3
against the spin.
9Recovery attempted by simultenecusly reversing the rudder from full
with to 2/3 againet the spin and the elevator frem 2/3 up %o 1/3

against the spin. Model then glided egross the tunnel at a stalled
attitude.

®Recovery attempted by simultensously reversing the rudder from full
w}th to full ageinst the spin and the elevator from full up to
1/3 down.

fModel recovered in steep dive.

ERecovery attempted by slmltanecusly reversing the rudder from full
w;th to 2/3 against the spin and the elevator fram 2/3 up to
2/3 down. :

BRecovery attempted by simmltanecusly reversing the rudder from full
with to full against the spin and the elevetor from full up to
full down.

dSpiming rotation stopped in a% tums or less after moving the rudder

HATTORAL ADVISORY
COMMITIEE FOR AFRONAUTIOS
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mv;.-srmmmmmcmﬂcsormgg-scm
MODEL, OF THE DUUGLAS XB-%3 ATRPLANE WITH
A VERTRAYL, FIN INSTALLED

[Ine.ding as indicated; recovery attempted by full rapld rudder reversal except as indloated
(recovery ettempted from, and steady-spin deta presented for, rudder—full-with spins):
right erect spins]

Gross—welght condition, Case IV Gro:;;:eight ‘;u@‘e‘ii::;nw '035‘3 Iv,
With the spin hgpinst the spn |
e 1/3 with 1/3 egainst eutral
Elevator 2/3 wp 2/3 wp Full up
« 51 245(approx) 246
¢ Gt -- 12
n ° hanthan 'l
(xpe) 166 . T
v N
(£ps) 276 269(spprax) 269(appraz)
bse d’e’sl/‘i- d.,e,gl/a
&h h
Tfluorm d.,0>3 3 /1‘ 8, 1
Trecovery
g1 F- 7%
L8 o5 1/ =12

8yide radius spin with low rate of rotation.

bRecovery attempted by reversing the rudder from full with the spin to 2/3 against
the spin.

9 Spinning rotation stopped in 1 turn or less after reversing rudder to against the
spin, model then glided across the tunnel at a stalled attitude.

4 Begove attempted by simmltsnecusly reversing the rudder from full with the spin
to 2/3 against the spin and the elevator fram 2/3 up to 1/3 dowm.

® Visual estimate.

£ Recove attempted by simultanecusly reversing the ruddéer frem full witk the spin
to 2/3 ageinst the spin and the elevator from full up to 1/2 dowm.
€ Model recovered in o steep dive.

R Recove attempted by simultaneously reversing the rudder from full with the spin
to 2/3 egainst the spin and the elevator from full up to 1/3 dowm.

1 Recove attempted by sirmltenecusly reversing the rudder from full with the spin
to 2/3 against the spin and the elesvator fram 2/3 wp to full down (10°).

NATTONAL ADVISORY
COMMITTEE FOR AFRONAUTICS
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OHART 1.- SPIN AND RECOVERY OHARACTERISTICOS OF THE SCALE HODEL OF THE DOUGLAS XB-43
AJRPLANE IN GROSS WEIGHT O IIIO!,O.ABE I

ﬁ..oading point 1 on table III and figure §; recovery attemptsd by full rapid rudder reversal
except as indicated (reoovari attenpted from, and steady-spin data presented for, rudder-
full-with spins); right ersct spin

Allerons 2§ against -

a a a a
21 | & 20 | 4u 19 | 3v i & 25 |50
3% | 10D 35 | 5D LT ED *Ee 69 | 6D
422 : g o
w3 o.27 g 0. 34 ié? .32 A Efg
I L1 1| b 22 [1v B )
1 17 "%’ % »8, ;3% 38 | 4o 73 >3
' bBd. o4 bd 5 od
# i .30 T !
. he 1 be
& 725, >4 .
Eﬁ of. of Allerons 1/3 with (5%9)
2 #
&la
§ C e, 8 _
é a
~ oh bh
1 a
>3 >33 28 | v
8 t|e ep| | 70
splin - Allerons full against Ailerons full with E-;Z
(8t1ok lert) el (8t1ok right) & |o.3
1 ) 1
a5, 2% >5, °>5 )
. gl
Elevator 1/3 down K] g
-} Ro [spin
3
&4
& et
tla
© [~
E T
3 J J .
No{ spin ) Fo |spin NATIONAL ADVISORY - | Ro |spin
COMMITTEE FO} AERONAUTICS

20goillatory spin. Average valua or range of valuea given.
covery attempted from steep phase of osclllation. ¢
CRecovery attempted from flst phase of oscillation. . (dog) | taeg)
covery attempted by simultaneously revemsing the eg) | (deg
rudder from full with to 2/3 ag:inst the spin Model values v o
and the elevator from full up 1/3 down, converted to tfom) )
®Recovery atterpted by reversing the rudder from  corresponding psl | Lrps

P full with to 2/5 agsinst the spin. full-gcele values.

Hecovery attempted by simultansously reveraing U inner wing up Turns for
the rudder from full with to 2/3 inet the D inner wing down recovery
spin and the elevatar from 2/3 o 1/3 down.

oovery attenpted by simultgneously reverling the rudder from full with to :
2/3 against the @ and ths elevator from 2/3 up to neutral. . '
haeoovery attenpted gy simultanecusly reversing the rud.das from full with to .
s 2/3 against the spin and the elevator from 2/3 up to 2° up.
Vigsual estimate.
JdModel went into steep dive after launching rotation stopped,
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CHART 2.- SPIK AND RECOVERY CHAHACTERISTIOS OF THE SOALE MODEL OF THE DOUGLAS XB-43
. AIRPLARE IN GHOSS WEIGHT OONDITIOK .1 WITH ¥ING FUEL EXPEXDED
[Load!.ng point 2 on table III and figure 6; ‘recovery attempted by full rapid fudder reveraal
" except a8 indicated (recovery att ed from, and steady-spin data presented for, ruddere
full-with spins); right erect spin

I

a I3 a
. 2u & 4o £ * :
g 33 | 9D %8 28 | 13w S 5
39 : ) =§ .
A - - o e
340 p.28 -ﬁm 361 | 0.38 P ‘;%
N ki b
13 1 33 (110 1% 1 26 | 20 # 1
©
Allerons Jo.26 L, >3 365 Allerons
1/3 against 3:;:» kAt oy 1B vith
L 1 41 s 3
¥ p iz % _
} 4 z 4 4
5, 5% ‘E [ S
bs g . [ a - g
2.3 £ F I _
-l
=
gals
a [y
kg
37 | 130 : 28 | g
Allterons full against Allerons full with
307 jo.32 (Stick left) (Btiok right) ) 37 jo.
5 =7 5 ' ” sg >k, > 8%
2 - e
By : LN
a ﬂu—l a (]
2y Bl o
3k | 10D < g eg | su
;uorox:;n . [ ; iilerons
13 sgninst |.p |03 E s 357 lo. 1 |w2/3 ¥ith
&
7Y, ,1% = 5 -3, »3
é 2 NATIONAL ADVISORY
N a COMMITTEE FOR AERONAUTICS
0
33 ng 26 |7u
Allsrons Allerons
1/3 against 336 |o.3% 35 P42 | 1/3 witk
[} 1
ll-k, "FE . 3%! 3%
‘ﬂseilhtomtn. Aversgs value or range of VALLGS given.
Prigual est e,
CRecovery attempted by simultansously revers the ruddsr from full with [ @
the spin to full against the spin and the elevator from full up to tdeg) | tdeg}
%1/3 down. Kodel values
covery attempted by sirultaneously reversing converted to v o
the rudder from 1 with the spin to full corresponding {fps) | (rps)
against the spin and the elevator from full full-goele values.
up to full down, . U inner wing up Turns for
®Hecovery attempted by reversing the ruddsr frol D inner wing down recovery

* full with the spin to 2/3 against the spin,

Recovery attempted by simltmouul{h:nerung the rudder from full with the
spin to 2/3 against the spin and elevator from 2/3 up to 1u/-}udm.
ERecovery attempted by simultanecusly reversing the rudder from ? with the

spin to 2/3 against the spin and ths elevator 2/3 up to full down,
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CHART 3.~ SPIN AND RECOVERY OHARAOTERISTIOS OF THE SO0ALE MODEL OF TEE DWGLLS n—IB
ATRPLARE IN GROSS NEIGHT OO ION OASE IV
]}.oading point 5 on table IIX and figure &; recovery sttempted by full rapld rudder reversal

except as indicated (reccvery att ed from, and steady-gpin data presented for, rudder-
full-with spins); right erect sp

Chart 3

a a [ 8
4o v [N Iy | &g
5 |8 2% 1.2 - 5 |
13
287 jo.12 _ 286 Jo.10 de) 278 |0.10
b b Eg ip b
11D .
cd%’ odé cd.ll ud.l 278 0.1% - . :2%, .c,en_
bh A1l 3
15 wite [T
T L
L " %, %
& aj, 4 ,
52 + %% L
g.‘i .
4|8
's L5 t 3
23 | 18 2l U .
3 13D 39 131: b 15%
Allerons full agsinst, Allerons full with
298_ 0.2k (Stick lert) ggz 0.5 (Btick right) %% 0.28
.
g 2k, -3 —
i
%
§ -
HE
~ HATIONAL ADVISORY
"rvo tneuior spin a 1 COMMITTEE FOR AERONAUTICS a
100 | 17 24w ' 20
g |18 | 5 [iop BB 52 |30
26
238 lo.32}25% 0.31 %;’2 o.28 3.2‘9! o.z8
ed . & i
2%’ 2& t‘}' 1 ,2&' '& * v%, ,H-[]f

Bogciliatory spin, Average value or range cf values given.

BSpinning rotation stopped in 2-1/2 turns or less after reversing rudder
to against the spin, Model then ded across tunnel at a stalled attitude. e é
CRecovery attenpted by simultaneously reversing the rudder froem full with to {deg) | tdeg])
full Afamn the spin and the elevator from Model values
up to 1/3 down. converted to a
dodel recovered in a steep diva. corresponding t£ps) | trps}
Svisual estimate, full-scele values.
Recovery attempted by simultanecusly reversing U lnner wing up Turns for
the rudder from full with to full inst the D inner wing down recovery
apin end the elevator from full o 2/3 down,

covery att ted by simulteneous reversing the rudder from full with to
t th
full against e opin and the elevator from full to full down.
hneconry attenpted by reversing the rudder from full with to 2/3 againet the spin.
’-Rsoovez-{ngttupted by sirultaneously reversing the rudder from full with to 2/3 against
3 R:he sp "éd tl;ede%eutor rt:-gn 2/3 up to 1/125 dgn.ma

oovery attezptsd by simultaneocusly revers a ar from full with to 2/3 agalnat

tm-;inmdtheeleumgmmz/;uptnzﬂd . 3 t
Eyode1 goes inverted after recovery.
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Chart 4

OHART 4,- SPIN AND REGOVERY OHARACTERISTIOS OF THE c%-.S0ALE MCDEL OF THE DOUGLAS XB-U3
AIRPLANE IN GROSS WEIGE? CORDITICN CASE IV WITH WING FUEL EXPENDED

Loadi oint 6 on table III and figure §; recovery
E excggtpu indicated (recovery att ted.'fron, and

full-with spins); right erect spin

attempted by full rapild rudder reversal
steady-spin data presented for, rudder-

% &
£
FE] ‘B £g
&8 £
a o 269 ¢ g Ha
4pp b
85 i
269 o8, oa bsg
Allerons be ) = be Ailerons
.1/3 against ] 1/3 with
. 1 fs & ar_ ar
y P vy 1 h 4
% 3 f I
>2, LT . g 4
gl
o
E -
Allerons full ageinst Allerons full with
(8tick left) {(Btick right)
§
Sl
3l
22
By
zla
£la
ﬁ Y
) NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

8Large radius spin with low rate of rotation.

hﬁpinning rotation stopped in one turn or less after reversing rudder
tgu l.&.nst the spin, Model then glided acrvss tunnel at a stalled (d:u (dig)
a 8.

®Recovery attempted by sirultanecusly raveraing Hodel values T a
the rudder from ruil with the spin to 2/3 converted to £ps )

. t the spin and the elevator from full corresponding tfps trps)

up to 1/3 down, full-scale values.

d0de1 recoversd in a steep dive. U 1inner wing up Turns for

®Reoovery attespted by reversing the rudder frem D imner wing down recovery

full with the in to 2/3 against the spin.
r&::vcr{h:ttapt:g. by -nﬁ

taneously reversing the rudder from full '

spin to 2/3 against the spin and the elevator from 2/3 wp
Enec'ovory ut:on.:sted by simmltanecusly reversing the rudder from full with

te 1/3
the spin

/3 agsinst the spin and the elevator from 2/3 up to full down,
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OHART 5,- SPIK AND REUOVERY OHARAOTERISTICS OF THE ALE MODEL OF THE DOUGLAS XB-U3
ATRPLANE IN GROSS WEIGHT CONDITION CASE I WITH G FUEL EXPENDED AND VERTRAL FIN
IHSTALLED

Epndins point 2 on table III and figure &; recovery attempted by full rapid rudder rsversal
except as indicated (recovery attempted from, and steady-spin dsta presented for, rudder-
full-with spins); right ereot spin
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20s0111at0ory spin. Average value or range of values glven.

bﬂecovory attempted by simultaneously reversing the rudder from a )
full with the spin to full against the spin and elevator from tdeg] | tdeg)
o full up to 1/3 down. Kodsl values
Recovery attempted by reversing the rudder from converted to v 0
a full with the spin to 2/3 againat the spin. correspondin {fps) | (rps)
Recovery attempted [ 1 taneously reversing full-sga.le vglnes.
the rudder from 1 with the spin to 243 U luner wing up furns for
against the spin and the elevator from 2/3 WP [ oo wing dewn recovery

to 1/3 aown,
el wanders., .
Reoovery attexpted by simultaneously reversing the rudder from full with the
spin to 2/3 against the epin and the elevator from 2/3 up to full down,
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Figure 2.- The %-scale model of the Douglas XB-43 alrplane as tested

in the 20-foot free-spinning tunnel.
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Figure 5.- Photograph of the -3%-sca1‘e model of the Douglas XB-43

airplane spinning in the Langley 20-foot free-spinning tunnel.
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