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The teat reeulte ehowed that wlth either of the three ta i l  
arreangemente, the model uemlly spun in flat attitudes wfth 
oecillatiaria about the lateral  asd longitudinal axes. fn general, 
fill re'versal of the  rudder pedala dfd not etop t h e  epinning rof;a- 
tion. To make the madel saltiefactorily meet-the epin-recoveq 
requirements it m a  found that imtallation of either a verg large 
ventral fin tl7.9 square feet, Arll scab) below the tall or a 
somewhat smaller ventral fin as8 rudder (12.4 aquare feet, total . 

full-scale mea) with a rudder throw of at least f22O wa8 requlreb. 

Either a 21.3-foot tail parachute or a 6.k-faot --tip 
parachute (drag coefficient approxinnttely 0.70) sppeare neceaearg 
as an emergency spin-recoverg device during demonetration apine. 
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helix angle angle between flight pth etnd Pertioal, 
degrees fFor the t ee t s  of th i s  model, the average 
abaohte  value of the helix angle was rapproximately lo.) . . .. . . . J 

approximate angle of sideellp at center of pavity, 
degree8 (Sideslip ie inward when Inner tiriiig is down" 
by an amount greater than the helix angle.)  ... I 

~ . .. .- . .  _ .  
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. .  .' .'. . . _ .  T h e  &-scale &el.Zlf: the McDonnell XP-85'aiip.lane ueed f o r  
the telsta m e  buflt  by the, contractor. The model m e  checked for 
dimeneioml acomcy and prepared f o r  tes t ing b y . 4 A e . u l e y  ' ' 
Laboratory. Prior to the time teete  were etarted & few design 
changes yere m&de ' t o  the XP-85 8irp-e. - These ohangee wq?eu: ' .;:-.- 
Incorporated into the model and were a0 followat ,wing moved' 
forward 4,89 inchea ( fu l l  scale), dihedral of wlng changed Srom .-ao 
to -bo, s h e  of upper vee b l I s  increased, and the..inctbnc,e or'.-. , 

both upper and lower vee' tails changed from 0' .to. -5O f A f t e r ,  . 
t ee t s  were nearly completed, the Iaboratory was informed by 
Mr. W. J. B l a t t ,  McDonneLI regresentative, that the foz loang  5 
additional c-ee had been d e  to the X P - ~  a t r p h h i  K i 3 i g .  
root incidence changed from lo to 2O, uing tip incidence chan&d 
from lo to -3*, eund wing moved rearward 1.3 inches (full ec8lp) - - ,  
None of these latter changes were  incorporatea into.  ehb modeL-,as. 
it wae felt that they would not alter the model's spin-recwerg 
characterietics. A three-vtew drawing of the model. as tested wtth 
the center vertical and X taizs inetalied is' &own in figure 1. 
The dimeneianal charaoterlstice of the airplane &I represented by 
the model &B teeted in the free-spinning tunnel a" .&yen in ;,: 

table I. 

. . -  

. .  

A photograph of the model- I s  eliown 'in ftgure 2 ;.,. :Figure 3 
s h m  %he model wie t h e  outboard l e a d i k  edge of the wing pivoted 
darnward t o  form the le&ding-etrge flaps. A sketch of the X t a l l  
wfth 50 percent  rudder area fncorpomted in to  the ver t ica l  fins on 
the upper vee l a  &own in figure 4. Sketches of the M r i o u s  other 
tal1 modificatiom are shown in figures 7 to 10. 
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.For theee..tea,te, *e stick.wae  eet a t  two-thirde of its full back 
defleotioa and the a i l erw were get at  one-third of fu l l   def lec t ion  
in the  direction :conduoive- to .glower recoveries (against. the.  e p i n  
for the . X P - @  model.), .. Recovery f r o m  frhia epin, was.. attexgted By 
rapidly-reverelng the .  rudder pedeL1.e from full wfth t o  two-thirds- 
&@inst  the spin. This particular control configumt1on.a.n~ m i p u -  
latian is ref erred to .&a the  "cri terion win. It 

" ... . .  . . . . . . .  . . .  . . . . . . . . . . . .  . \  

Turns f o r  recoverg are  .measured fr& the tige. .tijm.cqntroBe.::; 
are 'moved t o  the time .the spin rotation :teams. . The. cri,teriog;fQr a 
satisfactorg recovery fmm & spin f o r  the.. moper had .'been adopted.. 
as two turns or leea. Recovery oharacterietics of the model may 
be c.on8ibered satisfactory,. however, if  recovery attempted..$rorn 
the: orltterion  spin in the .mmner ~pmviously descr%bed r e q a r e a .  tuxma 

For recoverg attkpte in which the model etruck the net 
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before recoverg  COUM be effected because of the wandering o r  
oecillatory motion of the model, o r  becauee of an unusualb high 
rate of descent, the number o f  turns From the time the cantrole 
were moved to   the time t h e  model struck  the safety net were 
recorded.. This nupiber Indicated that the model required mom turn8 
to recover from the spin than. shown, &a for example > 3; A 53-tUrn 
recoverg,' however, doe8 not neceesarily  iqdicate an bprovep3n% 
when compared t o  a >7-tum recovery, Recoverg attempt-e for Chose 
conditione in which the model failed t o  rscdtier i n  lesg-thap 10 turn8 
is  indicated by =. If the model recovered without control move- 
ment &en bunched In a spfnning at t i tude  -with "the c0fftrqI.s fldt 
f o r  the spin, the  condition W&B recorded as "no spin6 

. .  
. . . . . . .  , . _ .  . . . . .  . .  

The testing  technique for determining the op'tiiiniim . s i z e -  of,. 'a 
the towline length for, epin-recovery parachute6 ie deeori'bed 1i-i 
d e t a i l  in  reference 2. The parachute pack and towllns were attached 
t o  the mode1 in such a =mer &a t o  have no effect '  an the .13CSady 
spin before being opened. For the .tail parackuie teats,  .;the '.' 
parachute towline m e  attaohed to the top rear of the fueelage ahd 
the parachute W&B packed below the upper vee +ail on the fnboard 
sfde of the  fueelage (right side in a right spin) . The parachute 
w e  opened f o r  the reooverg attenrpt by actuating the rea te -cont ro l  
raechanim. The testing  technique' for wing-tfp parachutes m a  , 

essentially  the same as that for the tail prachutsa  except' that 
the parachute pack and towllne were attached to the  outer w i n g  t i p  
( l e f t  .wing ' t ip  in a right spin) o n .  the upper surface. I+ is 
recamended that, for  full-ecale wing-tip parachute  inetallatione 
that the  pafachute be packed within the wlng structureo A l l  
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eetting and the spin was satiefactorily terminated (2 turns) by 
reversal of the rudder only. With the =me mdl f ioa t ion  ,3mtalled 
on the model and a rmiilmun rudd6r .throw of only ?15O, however, 
satlsfaotory reeoveriee were not obtained. 

Spin-Recovery Pamchutee 
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Aeronautical Engineer 

Herrtley A. S o u d  
Chfef of Sta3ility Research Divieion 
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Fig. 1 . 
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RGUE [.-DRAWING OF-THE I/l6-SCALE_-MODEL OF THE XP-85 
AIRPLANE -TESTED IN THE FREE-SPINWIN-G TUNNEL, C.G. INDI- 
CATED F'OR NORMAL LOADING. . OOnWlTm m rnIoRIuTKI 
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Rgure 3.- me &-scale model of the McDonnell XP-85 airplane with the leading edge 

flaps deflected, 
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FIGURE 4.- RUDDE-RS {ADDED TO FhS ON THE. UPPER 

VEE T N G  A T - .  THE 50 PERCENT CHORD LINE ON THE 
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FIGURE 6,- M O D ~ I F l C A T I O N ~  -TESTED ON THE l/l6-SC&E 

MODEL OF THE -x P-85 AIRPLANE. MODIFICATIONS SHOWN 
ABOVE ' A R E  ADDED IN CHORD PLANES OF THE LOWER 
VEE TAILS. NATIONAL ADVISORY 
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Figure 11. - Photograph of the - - scale model of the McDonnell -1 
. .  16 

XP-85 airplane spinning .in the 20-foot free-spinning tunnel. 
Shadow of model-at left shows approximate  angle of attack and 
shadow of model at right shows approxima&  angle of wing tilt. 

I 

I 



L 

* *  

. .  - . .  . .. 

. .  

NACA RM No. L7C10 Fig. 12 
i 

I 

- -  

I 

" " . . 
. .  



c 

r 

. -  - 
.. 

" ... 
Fig. 13 

. .  -. . I .  . .  
. . . .  . .  - - 

.. - . ." - 

. . .  RUDEVATOR (UPPER) 
" . . . . . . . .  . .  - .  . . . . . . . . . . . . .  RUDEVATQR (LOWER 1 

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

... . .  - I .  

. . .  .. 

3 
a 

I I - .  I I 
FULL 2 LEiT 
LEFT A 
. . . . . . . .  '-- RUDDER ' PEDAL ..DEFLECTONS 

. -  

2,5 RIGHT FULL 
RIGHT " . 

- . . "  . -  
. .  

I 

.-- . -  RUDDER ' PEDAL ..DEFLECTONS . - - -  

RGURE fa 7RUbmAm-R 'DEFLECTlO~S~ . U S E D  FOR THE SPIN .TESTS OF 
' - TH-EX6 -SCALE MODEL OF THE XP-85 AIRPLANE. 
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