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SUMMARY

Spin tests have been performed in the Langley 20-foot free-
spinning tunnel. on a 1/18- 'scale model of the Fairchild XNQ••l air-
plane. The s?*)in and recovery characteristics of the model were
determined for the normal gross-weight loading and for two variations
from this loading - center of gravity roved rearward and relative
mass distribution increased along the fuselage. These tests were
performed for two vertical-tail plan forms. The investigation also
included simulated pilot-escape tests and rudder-force tests.

The recovery characteristics of the model were satisfactory for
all. conditicns tested by full reversal of the rudder and by simul-
taneous neutralization of the rudder and elevator. It was indicated
that if necessary to escape from the spinning air p lane, the pilot
should jump from the outboard side of th_- fuselage and as far
rearward as possible. As determined from spin model tests, the
rudder pedal force required to reverse the rudder for recovery
from the spin-will be light.

INTRODUCTION

In accordance with a request of the Bureau of Aeronautics,
Navy Department, a 118-scale model of the Fairchild XNQ-1 air-
plane has been tested in the Iiingley 20-foot free-spinning tunnel.

GLASsG;r^on CANCELLED
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The XNQ-1. is a light training airplane with a two-n_lace tandem
seating arrangement and conventional landing; gear.

All tests were performed with the model in the clean condition
( landing gear retracted, flans neutral, and car_opy closed). The
erect spin and recovery characteristics of the model were determined
for the normal gross-:,height loading and for two variations of
this loadin,	 (1) center of gravity moved rearward of normal and
(2) relative muss distribution increased along the fuselage. Each
of these loadinF conditions was investigated for different vertical
t--:il plan forms (designated as on ginal and alternate, vertical
tails by Fairchild). The recovery characteristics we re generally
determined by fully reversing the rudder. Dr. 1I. Serbin, a
rerresentative of the Fairchild Aircraft Company, witnessed some
of the shin tests, and during his visit it was decided to also
run tosts in which rudder alone or rudder and elevator simultaneously
were neutralized. The inverted s pin and recovery characteristics
were determir.f:d for the normal-loading condition with the original
vertical tail installed. The rudder pedal force necessary to
effect, recovery from a shin was determined and tests simulating
emergency pilot escape were also performed on they model.

SYMBOLS

b	 wing span, feet

S	 wing area, square feet

m	 muss of airplane, slugs

c	 wing chord

c	 mean aerodynamic chord, feet

x^-c	 ratio of distance of cer_ter of gravity rearward of
leading edge of mean aerodynamic chord to mean
aerodynamic chord

z/c	 ratio of distance between center of gravity and
thrust line to mean aerodynwiic chord (!positive
when center of gravity is below thrust "Line)

I Y, IY, I Z	moments of inertia about X-, Y,and Z- body axes
respectively, slug-feet
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IX - IY
inertia yawinm-moment parameter

mb2

rY - IG
inertia rolling-moment parameter

mb2

I Z	IX	
inertia pitching-moment parameter

mb2

p	 air density, slug per cultic foot

µ	 relative density of airplane (m/pSb)

a	 angle betwe:.n thrust line and vertical (a° proximately
equal to absolute value of an gle of attack at
plane of symmetry), degrees

angle between span axis and horizontal, degrees

V	 full-scale true re_te• of descent, feet rer second

full-scale angular velocity about spin axis,
revolutions per second

Q	 helix angle, angle bet.reen flight path and vertical,
degrees (For this model, the average absolute
value of the helix angle was ap proximately 7°.)

approximate angle of sideslip at center of gravity,
degrees ( Sideslip is inward when inner -wing is
down by an amount greLter than the helix angle.)

APPARATUS AID METHODS

N.Tode 1

The 118-scale model of the XIdQ-1 airplane used in the spin
tests was furnished by the contractor and was checked for dimensional
accuracy and rrenared for testing by Langley. The vertical position
of t1he horizontal tail was found in error and w_:s corrected by Langley.
A three-view drawing and ohotorra phic views of the model with the
original vertical tail installed are shows, in figures 1 and 2,
respectively. A drawing comparing the original and alternate
vertical-tail o1ar: forms is presented as figure 3.
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The dimensional characteristics of the ^MQ-1 airplane are
rresented in table I.

T'e l odel was ballasted to obtain dynamic similarity to the
airp lane at an altitude of 10,000 feet (p = 0.001756 slug/Cu.--ft).
In electromagnetic remote-con t=rol mechani sm was installed in the
model to actuate the controls fcr the recovery atte,,.*)ts and to
release the dummy pilot for the pilot-escape tests. Sufficient
moments were exerted on the controls during the recovery attempts
to reverse them fully and rapidly.

The dummy -i.lot used in the pi lot-escape tests was constructed
by Langley and scaled do-iyn in both dimensions and weight to represent
an average ni 1_ot with a oarachute pack (200 lb) at 10,000 feet
altitude.

Wind Tunnel and 'Testing Technique

The tests were performed in the Langley 20-foot free-spinning
tunnel, the operation of which is, in general, similar to that
described in reference 1 for the Langley 15-foot free-spinning
tunnel exce pt that the ziodel launchin g; technique has beer_ chant=ed.
Vith the controls set in the desired position, the model is launched
by hand with rotation into the vertically rising air. , stream.
After a number of turns in the established spin (fig. 4 shows the
model spinning in the LanFIey 20-foot free-spinning tunnel),
recovery attempt is made by moving; one or more controls by means
of the remote . -control mechanism. After recovery, the model dives
into a safety net. The s p in data obtained from these tests are
then converted from model values to corres ponding full-scale
values by methods also described in reference 1.

In. accordance with standard spin-tunnel procedure, tests were
:performed to determine the s pin and recovery characteristics of
the model t'or the r_ormai--spinning; control configuration (elevator
full ur, ailerons neutral, and rudder full ,,!ith the spin) and for
various otter aileron and elevator combinations includi?:^, neutral
and maximtua settings of the surfaces for the various model loadings
and configurations. Recovery was ganerrzily attempted by rapid
reversal of the rudder from full with to full against the spin,
although, as previously mentioned, some recovery attempts were
made by neutralization of the rudder alone and by simultaneous
neutralization of the rudder and elevator. Tests were also
performed to evaluate the possible adverse effects on recovery of
small deviations from the normal control configuration for spinning.
For these tests, the elevator was set either at its full-up deflection
or at two-thirds of its full-up deflection and the ailerons were
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set one-third of the full deflection in the direction conducive
to slower recoveries. Recovery was attempted by rapidly reversing
the rudder from full with to only two-thirds against the spin.
This narti.cular control configuration and manipulation is referred
to herein as the "criterion spin_." Turns for recovery are measured
from the time the controls are moved to the time the spin rotation_
ceases. The criterion for a satisfactory recovery from a srir_ for
a spin-tunnel model has been ado pted as 2 turns or less, based
primarily on the loss of altitude of the corresponding airclane
duri_n;r the recovery and subsequent dive. Recovery characteristics
of 'a model are considered satisfactory, however, if recovery
attempted from the criterion spin requires no more than :2 

1 
turns.

For recovery attempts in which the model struck the safety
net before recovery could be effected, the number of turns from
the time the controls were moved to the time the model struck the
safety net was recorded. This number indicates that the model
required more turns to recover from the spin than shown, as,
for example, > 2 1. A >2-,1--turn  reoovery, however, does not

necessarily indicate an improvement when compared to a > 4-turn
recovery.

For the pilot-escape tests, the dummv pilot was alternately
attached to the side of the fuselage at the forward seat and at the
rearyvard seat in order to simulate either the pilot or the student
jarring from the airplane. The duramy was released from the inboard
side (the right side in a right spin) and from the outboard side
of the fuselage during a flat spin and a typical steep spin. No
flat sp ans were actually obtained during the model spin tests, but
a flat spin wis simulated for the p ilot-escare tests by releasing
the durm;y while the model was still in the flat attitude caused
by the rotational energy imparted to the model during launching.

in performing the rudder pedal force tests, only the force
necessary to move the rudder so as to effect a normal recovery
from the spin was determined. To accomplish this, the tension
in the rubbeit band that palls the rudder against the spin was
adjusted to represent known hinge-moment values about the rudder
hinge line. A series of recovery tests was then mado, the tension
in the rubber band being systematically lowered, until the turns
for recovery began to increase. The valuE' of --"he model hinge
moment rt this p oint was then converted to the corresponding
full-scale rudder pedal force at the equivalent altitude at which
the tests were Trade.
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PRECISION 

The spin data pres'3n-'-'3d are belie.ed to be the true values given 
by the model within the following limits: 

a, degr ees • • • 
ri. degrees • 
V, percent • 
0, pe rcent • 

.~c ••• o. . . 

~Arns for r ecovery • . . • . • . . • . • 

. . .. .. ,. . . . . . . 
o 0 • • • • • • 

,-,-+ 1 

I -TT" turn when obtained from 
, "r motion -picture record 

<. +1 -- turn when obtained from 
2 visual estimate 

l-
In some ir.ste.nce s in v!hj.ch it l':as difficult to test t hf1 !rodel due to 
the oscillatory or ,fandering nat'.lre of "'che spin, the forf:going; limi.ts 
may have be en exceeded . 

Comparison between spin results of models and corr6s;::londing air­
nlanes (references 1 and 2) indicat'3S that s-'Jin-tunnel resuHs are 
not always in compJ.ete agret~ment 1I;ri tb airpJ.anc suin r esults . In 
general , the models spun at 9. somGwh~t smalle r angle of attack , with 
a elightly higher rate of deSCEnt , 3.nd \,ith 50 to 10 0 more outward 
sideslip the,n did thp c01'responding air?lanes . The comparison rnudc 
in rt3ference 2 for 20 mode Is sho-,;;s that 50 percont of the mode 1 
r ecovery teets predicted satisfactorIly the number of turns rfquired 
fo r recove ry from thE. spin of the corresponding air"'lane and th!lt 
10 percent were optimistic and 10 percent were pessimistic us regards 
the airpla:::J.8 r ecovery characte ristics. 

Little can be stated about the precision of the pilot-e scape tests 
as no comparable full -scale data are available. It is considered, 
hov,'eve r, thr..t when the dummy pilof; is observed to clear all )'16.rts of 
the model by ':i. large margin after being released, tl'6 pi l ot rrs.y 
safely escape f rom the spinn ing airplane in an eme r gency. 

Because of the imr'racticability of ballasting the model exactly 
and because of -inadvertent:; damage to the model during the spin 
te "ts , the mass distri butior. of the mode 1 varied from th-=; true scaled­
down values wi thin the following limits : 

Wej ght , percent . • • • • • • • • •• 
C6uter-o f,:gravi ty locut ion, p~rcent c . 
Moment s \ IX' percent . . 
of , Iy, percent 
'inertia l I Z, percent • • • . • 

. . . 

4 hi ~h to 7 high 
. . 0 to 1 r ear-"vard 

6 high to 7 high 
• • . • • 2 low to 1 low 

2 hiEh t o 6 high 
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The measur ement of the mass char acteristics we r e made within t he 
following limits of accuracy: 

Weight, per cent • • • . • • •••••• 
Center-of-gravity location, percent c • 
Momonts of ine r tia , percent . • •. 

. . . 

The controls were set with an accUT8.cy of :!: 10
• 

TEST CONDITIONS 

. . . 

Spin tests were p8rfor med for thE; cunditions of the model 
listed in table II . Reference 5 indicates that moving the center 
·'Jf gravity r ea.r ward generally has an ad·jerse effect on the spin 
and recovery cha racterist ics of models with relatively low values 
of the relative density narameter fl . The XNQ- l model , ther e fore , 
vvas tested wj.th the center of graiTi ty moved rea rward in order to 
determine the effe ct . The modcl was tested with the r e lative mass 
distribution increased a long the fUSG lage to dete rmine if the 
effect of cont:tol di s"""osition and manirmlation on the sDin and 
r e covery charactcrisl;ics vonld be changed . A cording to r e f e ence h, 
an increa.se in. relatiyE' mo.ss distribution 0.1011g the fuselage should 
tend to revers e the effec t of the Qi lerons and e l evators . 

Va l ue s of the tail - damping povier factor for the original and 
thE; alternatE ve rtical t a i Is are g iven in table 1. The tail­
dampint; ·,?ower factor was computed according to the method given in 
reference 3 . The values pre sente d were computed for the norma l 
gross -w~i~ht cen t e r - of-gravity location. A c ompar ison of the value s 
of the mass characteris tics .. and inertia pe.ra.rn.eter for the loadings 
tested on the mod81 , co nverted to corresponding full - scale va lues , 
and for various l oadings possibl e on the airplane is presented in 
t a ble III . The inutia yar o.mete rs are (;.lso plotted on figure 5. 
Thi s figure can be use d in predj cting the relative effect of contr ols 
on spin and recove r y char acter istics as shown in r efErence 4. 

The rro.ximum control def l ecti or!s used in the te sts were as 
follows: 

Rudde r , degrees 
Eleva tor, degree s . 
Ailerons, der.-r ee s • 

. . . 30 right, 
:SO un , 
'24 up , 

30 left 
20 down 
12 dovm 
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The partial control deflections used for the criterion shin

were as follows:

Rudder, 
3 

deflected, degrees

Elevator, deflected 	 up , degrees . . . . . . . . . . . . . . . 	 20

Ad1crons, 
3 

deflected, degrees . . . . . . . . . . . 	 6 up, 4 down

When the center of gravity v.-as moved rea.rvMrd on the model, the
mcments of inertia were kept constant about the original center of
gravity. Y,.-hen the relative mass distribution was increased along
the fuselage, the center of gravity was kept, at its original
position.

RESULTS AND DISCUSSION

The results of the srin tests are presented in char is 1 to 5.
Results for right and left spins were similar, and the results
are e..-bi trarily presented in terms of cqui-,alent right spins.

Original Vertical Tail

Normal gross-weight loading.- The results of spin tests of the

model in the normal gross-weight loading ( point lin table III and
fig. 5) with the original vortical tail. are ?,resented in chart 1.
The sp ins obtained were steel (ar_gle of attack about 25 0 ) and yiere
generally oscillatory in hitch and roll. The recoveries from these
spins by full rudder reversal were very rapid, the slowest recovery
requiring only . 1 turn. Then the elevator was up and the ailerons
were ags_inst the srin, the model recovered so ra pidly that it
linmediately began to spin in the o pposite direction before striking
the safety net. It appears, therefore, that care must be exercised
to Evoid entering; a s pin in the opposite direction when attempting
a recovery in the airplane. The model would not s pin with the
elevator neutral or full down when the ailerons 1 ere neutral or
against -the spin.

Inverted spin tests were also performed on th- model in the
normal gross-weight loading with the oriminRl vertical-tail pl,un for:tn.
The results of these tests :re rresented in chart 2. The method of
p lotting the data for inverted spins is differE;nt than that for
erect spins. For fully developed inverted s pins, "controls crossed"
(right rudder pedal forward and stick to left for spins to pilot's
right) i s p lotted at the right of the chest, a_-^,d "stink b:. ;k" is
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plotted at the bottom of the chart.
in the fully developed spin, the ai
and when the controls are together,
motion. The angle of wing tilt y?f
to the eround.

When the controls are crossed
lerons aid the rolling motion,
the ailerons oppose the rolling
is given as up or down relative

:Tor the inverted spin tests, the model would not snin for any
control configuration tested extent with the stick full forward and
one-third or more to the left (right rudder redal)_and stick neutral
logitudinally and full left. Recoveries were effected very rapidly
by rudder reversal from the shins that ;sere obtained.

Variations fr om the normal gross-weight loading.- The results

of tests of the model with the center o' gravity moved 10 psrcent
of the mean aerodynamLe chord rearward of normal (point 2 in
table III and On 5) and fur tes;;s witli Iy and T 2 incyeased
20 perceRt of ly ( point 3 in table III and 09- 5) are presented
in chart 3.

Yoving the center of gravity rearward of normal produced only
P slight adverse effe,O on the s pin and recovery characteristics.
The number of turns neoc ssai y for recovery from the normal and the
criterion s p ins incre „ed sl.ightly^ and the mcual suun with the
stick neutral laterally and longitudinally where it would not spin
for this control corfiguration when the center of gravity was in
the normal position.

When the relative mass distribution: was in^reased along the
fuselage, sp ins Caere obtained for all control configurations tested.
The recoveries from all these s p ins, however, were still very rapid.

From the foregoing resu:' O, it arrears that the small range of
center-of-gravity movement rear guard of normal (approximately
2 percent of the mean aerodynamic chord) and the small chances in
the relative mass distribution from the normal possible on the
air p lane will not aurreciably affect the full-scale recovery
characteristics. Inasmuch as the model sometimes went into a spin
in the orposite direction immediately after recovery, it appears
that the pilot should exercise care to avoid sueh an occurrence
on the airplane.

Alternate Vertical Tail

Normal Cr oss-weight loading.- The results of tests of the model
in the normal gross-weight leading with the alternate verical tail
installed are presented in chart 4. The s pin characteristics and the
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recovery characteristics by rudder reversal were similar to those
obtained with the original tail, the spins with the alternate tail
being slightly stee per than those with the original tail. According
to the criterion of reference 3, it v.ould be exrected that the
results with the alterr..ate tail would be inferior to those u-,ith the
original trail, inasmuch as the tail.-damninfr. power factor is lower.
'I'he rudder of tl-.e alternate tail is smaller, however, and probably
produces less pro-spin yawing moment when with the s*y in than does
the rudder of the original tail.. This probably accounts for the
steeper srin, and thus less anti-spin yawing moment is required of
the rudder for recovery.

^JeutralizinpT the rudder alone was not sufficient to effect
satisfactory recoveries, but neu_-ralizing the rudder and elevator
simultaneously produced recoveries almost r.s ra pid as those obtained
by reversing the rudder alone.

^To inverted spin tests were rerformed with the alternate
vertical tail, but it is believed that the results obtained for the
original tail are applicable.

Variat ions from the: normal gr o ss-wei ght loading.- The results
of tests of the model with the center of oxavity moved 10 percent
of the -r!ean aerodynamic chord rearward of normal and of tests with
I 	 and I 2 increased 20 percent of Iv are presented in chart 5.

With the center of gravity moved rearward, the s pins were
steer, a-ad altho,,igh not tested, recoveries attem pted by full
r!.zdder reversal would undoubtedly have been rapid. Recoveries by
rudder neutralization alone were unsatisfactory, but recoveries by
simultaneous neutralization of the rudder and elevator vvere very
rapid.

The snin characteristics P..ith the relative mass distribution
increased along the fuselage were very similar to those with the
center of gravity moved rearward. Recovery by rudder neutralization
alone was satisfactory for tht7 norm^1-spinning configuration, but
from results of tests in the normal loading it is felt that
unsatisfactory recoveries may be obtained if the ailerons are
deflected even slightly with the s,3in. Recoveries by simultaneous
rudder smd elevator neutralization were ra pid for all aileron.
deflections.

From the results of the model tests, it anpears that either
reversing the rudder fully, being careful not to enter a spin in
the om-osite direction, or neutralizing the rudder and elevator
simultaneously will cause the air p lane to recover satisfa^.torily
from developed snins.
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Landing Condition

Current Navy specifications require only 1 -turn spins to be
demonstrated in the landing condition. The XNQ-1 model, therefore,
was not tested in the landing condition inasmuch as experience
indicates that an air p lane will still be in an incipient spin after
only 1 turn and that recoveries can be effected rapidly from this
incin_i_ent s pin. Nevertheless, if a spin is entered inadvertently
in the landing condition, :t, is recommended that the fla p s be
retracted and that recovery be attempted iranediately after entering
the spin.

Pilot-Escape Tests

Tests were made to determine from which side of the fuselage
and from which cockpit, front or rear, escape should be attempted
if in ar.. uncontrollable s pin. It was observed that v,hen the dumrr_y
was released at either cockpit location from tho inboard side
(right side in a right s pin) of the fuselage, it went through the
nropcller disc for the steep spin and came dangerously close to the
propeller di s  for the 1 , lat ; spin. '+ pen the dummy was released from
the outboard side of the fus ,Zlage from either c-. ckpit, steep or
flat s pin, it cleared L'_^e mo(.el by going over t._e tra ling edge of
the outboard wing and under she tail. It was observed, however,
than yThen released fror- the rearward cock p it, the dummy cle.,.red the
model by a larger margin. Therefore, if it becomes necessary* for
either occupant to abandon the spinning airplane, it is reconmended
that he jump from the outboard side and as far rearward as Possible.

Rudder-Control Force

The discussion of t,e results of the sr_in tests has been based
on control effectiveness alone without regard to the forces required
to move the controls. As previously mentioned, ho-vsver, an indication
of the control force regi.iired was determined by measuring the minimum
force necessary to move the rudder sufficiently to effect a normal
recovery in the normal 7ross-weight loading with the original
vertical tail. The for^e measured :vas. 100 pounds full scale which
is well within the ca pabilities of the pilot, and no difficulties
should be encountered in reversing the rudder of this air p lane for
recovery from a shin.
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CONCLUSIONS AND RECOMI{ENDATIONS 

Based on the results of spin tests of 1/18-scale mode l of 
the XNQ-l air'T)lane in the clean condition, the following conclusions 
&nd recommendations are ma.de r egarding the spin and r ecovery 
characteri stics of the airplane with either vertical tail at an 
a.ltitude or 10, 000 r eet . 

1. In the normal gross- weight loading, the svin s will be 
steel) and slight l y oscillatory . Recovery for a ll contr ol configu~ati ons 
will be r api d by rudde r r eversal or by neutralization of both 
rudd e r and e levator; changes in loading pos sible on the airplane 
will have no appr ec i ab l e effect on the soin and r ecover y characteristi cs. 

2 . Reco'!ery from invertod s?ins wi 11 be r apid by full rudder 
r eV"ersa l, and r E:-covery should be followed by neutrfl.lization of 
the stick , 10Dfitudinally and laterally. 

3. If for any reason it become s ne cessary to abandor: t he 
spinning airplane , it is r e commended that the p i lot jump from the 
outboa rd side of' the fusela!;.c and as far r ear ward as ,?oss ible . 

4. The r udde r neda l f or ce neces sary to effect - spin r ec overy 
will be light . 

Langley Memorial Aeronautical Lubora tory 
Nationa l Advisor y Con~ittee for Aeronautics 

l.angley Fie l d , Va . 

( ' 

T ' ~/ . T '. ,I •• f' I 

: _ <. • .:. / ' ,~. ' CI {...,q../ f. , d if, (..-7 
r ~ . f, 

Lee T. Daughtrid ge , Jr. ' 
Aer onautic a l Enginee r 

Aporovod : >!<.>-~:: (2 -~W"ifi· .. ,t 
(~ ~Q.rtley A. Soule' 

Chief of Stability Resear ch Di vision 

CJB 
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TABLE r. - DB'lEl'fSIONAL CHARACTER 1STI 'jS OF THE FAIRCHILD 

XNQ·-l AIRPLANE 

Over - all l cp.gth , ft : 
Original ve r tical tall 
Alternate vertical tail 

Pr opeller dixne ter, ft 
Propeller, no . of blades 

· . .. " . . 27 . f.$ 
26. 70 

8 . 50 
2 

Wing : 
Spo.n , ft 
Area , sq ft 

. . 

· . . 
· . . . . . . . . 

· . . . . . . . . . 

· . " " . " . . 

41.6 
· . 236.00 

As ect rati o • 
Chord, ir . : 

. . . · . . . " . . · . . . . . . . . 7.4 

Root · . . 
Mean aEll' odynamic chord • • • • • 
Tip (de sign) • • . . • • " •• 

Taper ratio (design tin chord/root chord) 
Location of mean aerodynamic chord, in . 

Leading ed~e of c rearward of leo.ding 
ed~G of root chord . • • • • • • • • 

Leading edge of 0 be low centAl' line of 

. . 

fuse lage . • • . • • . • • 
Angle of incidence, dcg : 

Root • • . . . . . . . " • • . · . . 
Fean ~8rodyno.mic chord •• 
Ti"'O • • • • • • • • • • • • 

. . 
· 89 .9 

. . 70 . 7 
• . 47 .0 

• 0 · 52 

4.8 

· 10 . 9 

• 3 · 00 
• . • 1. 21 

- 1. 00 
lillgle of geometric 
fl.ngle of sweepback 
Airfoil section : 

dihedral (in wing ref6rence plan), deg 
(at leading edge of Wing) deg ••• • . 

5 
2.;;0 

Root • • •• • • • . . . . . . . · . . . . . . NACA 2416 
NACA 4409 Tip . . . . . . · . . . 

Ailerons : 
Area (both ailar ons) , . sq· ft : 

Total • • • • . • • • • • • • • 
Rearnard of hinge line ••••• 

Span (at hInge line), in . • • 

. . . 

· . . . . . . 
" . . . " . · . 

10 . i-+5 
· 7·97 
108 . 0 

Cho~d , percent of wi~g chor d (constant) · 24.5 

NATIONAL ADVISORY 
COMMITTEE fOR AERONAUTICS 



NACA R~ No . 16H28 

TABLE 1 . - DI .'EFSIONrlL ClL:JV-_CT:::RISTICS -Conc luded 

Horizontal tai l surfe.ces: 
Area, sq ft 

1'otal •• 
Eleva.tor 

Total 
Rearward of hinge line 

Sparl , ft . . . . . . . . . . . . . . . 
Dj stance f r om nor mal gross - weight cen I:;er of r:;ravi ty 

to elevator hinge line , in . . ..... . ... . 

Vertical tail surfaces : 
Ar G!'l. , sq ft 

Total 
Original • • • • 
Alternate . 

. . . . . . . 
Rudder 

Total 
Origina l 
Alternats 

Rearward of hinge line 
Original ••• 
Alterna te •••• 

Spa!1., ft 

. . . 

Original . • • • . 
Alternate . . 

. . 

Distance from nor mal eross-weight center of gravity 
to rudder hinge line (both), in . . • • • • • • • • 

Tail - damping- power factor : 
Wi th original vertical tail 
V;i th a1 ternate vertical tai 1 • • • 

· 47 .38 

· 20 . 08 
· 17 ·02 
· 13 . 17 

196 

· 24. 11 
• 20 .97 

18 . 27 
12 . 50 

· 16 . ~.7 
10 ·57 

6. 59 
6 . 06 

209 . 7 

488 x 10 - 6 
330 x 10- 6 

NATIONAL ADVISORY 
COJJNITTEE FOR AERONAUTICS 



NACA P~I Nc. L6H28 

TABLE II. -CONDITIONS OF Th::E FAIRCHILD XNQ-l !,mDSL INVESTIGATED IN THE 

FREE- SPINNI NG TUNPEL 

:Clean condition (flaps neutral. landing gear retracted. canopy closed); 
spins to pilot's ri ghf! 

,.) 

Variations from the 
normal gross-vveight 

I l oading I 

Type of 
spin 

__ ._._ . _ ______ -_____ ._. __ _ ..• __ . ___ .L _ __ . __ _ 

a 
None 

None 

Center of gravity move d 
r Gar wclrd 10 percent of c 

Iy and TZ . increasod 
-20 per 0en~ of Iy 

b 
?Jone 

I Cent 8r of r;r avi ty moved 

i . 
Erect 

Inverted 

Ere ct 

Erect 

Erect 

- " _ .---- - -.---- --- .- -~-, 

Vertical tail 
! 

Data on! 
chart ! 

. i i 
-,----------~------.--.: --- -- - -1 

Origina l 

Od ginal 

Original 

Original 

Alternate 

1 

2 

3 

3 

4 

i 

! 
i. 
I 
I 
I 

i r earvrar d 1') F8rcent of C .Erect Al t E:' rna t e 5 

I 1y W1d 1Z incnase d i 
I -20 per cent of I y l Erect . Altrne t e i 5 I 
'. ___ __ _ . ____ _____ __ ._ ~--- ---- ~ __ .. _---_. _ _ ._--_._-_:_ . _____ 1 

aRudd6r- tension t ests wer tS 0rformed for t his cor dition . 

bPilot-e scape tests wers performed for this condition. 

nATIONAL ;.nVISORY 
CO~Th4ITT~E FOR AERONAUTICS 

._-- -----~---~-~--..II 
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NACA RM No. L6H28

	

••	 CHART 1.- SPIN AND RECOVERY CHARACTERISTICS OF THE	 SCALE MODEL OF THE FAIRCHILD

	

••	 RN(i-1 AIRPLANE IN THE NORMAL GROSS-WEIGHT LOADING WITH THE ORIGINAL VERTICAL TAIL
•

••	•	 Point number 1 in table III and figure 5; recoveries attempted by rapid full rudder reversal
except as indicated (recoveries attempted from, and steady-spin data presented for,

	

' 00 0	rudder-full-with spins); right erect spin
•

•
•
•

a

T25

b 
	 bl

IT,

a^9 

lU	

a^9 7U

23 1 3D	 22 
1 
3D

Ailerons
182 0 .51	 185 0.53 1/3 with

Elevator

1	
11	 a1	 0	 full up
IT	 ,f,

a 2

21 16D

173 0.x+9

1, 1

9'

H ^
.-1	 J4

P
O W
Y o

p N
m ^
r-1 v
W

9

25 8U
19 6D

NoIsp Ailerons full against 	 Ailerons full with
No spin	 185 0 69

(Stick left)	 (Stick right)

1	 1
7' T

9
o ^
b

♦. o
N
o ^4
4^ o
m ^
m T

W

No spin	 No spin

NATIONAL ADVISORY

COMMITTEE FOR AERONAUTICS

&Oscillatory spin.
bAfter recovery, model spine in opposite direction

before striking safety net.
cRecovery attempted by reversing rudder to 2/3	 Model values

against the spin.	 converted to
dAfter recovery, model Inverts and spins to 	 corresponding

pilot's left before striking safety net. 	 full-scale values.
U inner wing up

347	 D inner wing down

30 18U
22 17D

167 o.69

dl dl

ir ,	 f

	

a	 m

	

Ideg)	 (degI

	

V	 !2

	

(fps)	 Irps)

Turns for
recovery,



• •

NACA RM No. L6H28

..
••

•

CHART 2.- INVERTED SPIN AND RECOVERY CHARACTERISTICS OF THE TrSCALE MODEL OF THE
FAIRCHILD XN ¢1 AIRPLANE IN THE NORN.AL GR053-WEIGHT LOADING 7WITH THE ORIGINAL

VERTICAL TAIL

Point number 1 in table III and figure 5; recoveries attempted by rapid full rudder reversal
except as indicated (recoveries attempted from, and steady-spin data presented for, rudder-
full-with spins); inverted spine to pilot's right]

a

31
21 100	 jl	 2D

stick
No spin	 No spin	 217 0.46 1/3 right	 176 0.51

and full

b	

forward
97,	

^	
1, 1

b

0
0

0
0
.a
Y

d

29 1cU
22	 7U

No spi	 stick full right 	 No spin	
Stick full left

(Controls together)	 (Controls crossed)

A4
0
m
A
.i

Ad
U

a-+
tD

No spin	 No spinNo spin

NATIONAL ADVISOPY

COMMITTEE FOR AERONAUTICS

a0sclllatory spin.
bRecovery attempted by reversing rudder to

2/3 against the spin.	 (deg]	 (deg)
Model values	 V	 Z
converted to

corresponding	
fps]	 (rpsl

full-scale values.
U inner wing up	 Turns for

3 '	 D inner wing down	 recovery
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• 	 •

. 0 CHART 4.- SPIN AND RECOVERY CHARACTER13TICS OF THE 1 SCALE MODEL OF THE FAIRCHILD XNQrl
••	 AIRPLANE IN THE NORMAL GROSS-WEIGHT L ADING WITH THE ALTERNATE

	

0	 VERTICAL TAIL

Point number 1 in table III and figure 5; recoveries attempted by rapid full rudder reversal

	

0000	 except as indicated (recoveriesattempted from, and steady-spin data presented for, rudder-

	

• •	 full-with spins); right erect spin
•

•
•••

ab

29	 12U
21	 0

No spin	 205 0.47

1	 3
2^ r1

c l	 o
7 , > 2

d	 d
1	 1
ir'
	 ir

S.
^ y M
a	 ox
>	 .i U
m rl Y m
.-1 ^ Ul A
W

Ailerons full against

(Stick left)	
No L.

b

16	
13U

f+U

Ailerons full with
220 0.69

(Stick right)

1	 1

T , 	Ir

9
0
o --

b

^ m
o
a.

000Cd yems
W --^

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

AWandering spin.
b0scillatory spin.	 a	 m
cRecovery attempted by neutralizing the rudder.	 (deg) (deg)
dRecovery attempted by simultaneously neutrallzlng.odel values

the rudder and elevator.	 V
converted to

cRecovery attempted by reversing the rudder to 	 corresponding	
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2/3 against the spin.	 full-scale values.
(Model goes into spiral dive after recovery. 	 U inner wing up	 Turns for
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Elevator hinge
line

Aileron hinge
line ^
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Figure 1. - Three-view drawing of the & -scale
model of the Fairchild XNQ-1 airplane with
the original vertical tail as tested in the

^. free -spinning tunnel. Center of gravity is
shown for the normal gross--weight loading.

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS



•
•

NACA RM No.  L6H28

Figure 2.- Photographic views of the 
18 

-scale model of the XNQ-1

airplane with the original vertical tail installed.
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NACA RM No. L6H28

Figure 4.- Photograph of the 
18 

-scale model of the XNQ-1

airplane spinning in the Langley 20-foot free-spinning tunnel.
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IY -IZ	 RELATIVE MASS DI-TRIBUTON

	

rTtb2	 INCREASED ALONG THE WINGS
FIGURE S.- INERTIA PARAMETERS FOR LOADINGS P055-

ISLE ON THE XNQ- t AIRPLANE AND FOR THE
VARIOUS LOADINGS TESTED ON THE MODEL.
(POINTS ARE FOR LOADINGS LISTED ON TABLE TH)
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