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for the 

A i r  Materiel' baumlla, Army A t r  Forces 

By Gerald' TT. Foster 

The XF-12 airplane wa8 designed by Republic Aviation Corporation 
to provide ths Axqy A i r  Forces with a high perfarmance, photo recon- 
m-issance afrcra9t. A series of air-s t ram s,u-veys were made i n  the 
vicinity of t3e ampemage of a 1/8.33-0cale powered model of the 
XI?-12 airpbrro iI? the kagley 1 F f o o t  pressure  tunnsl. Survey8 of 
the  vor8lcal.4ail  region were made through a range of p w  angles of 
Amo at: a high end  low -10 of attack. The horizontal-tail survegs 
were mde over a falrly wide range of anglea of at tack  a t  zero degree8 

are pmen-Lod in  the f o m  of d,vnanic pres~me ratioe, eridemsh angles, 
an6 downwash angles  plotted agsinet vertical  distance from tho fuselage 
ceater  line. 

Yaw. Several p m m  and flap conditions were investigated. The results 

I 3 e  results of tho  invsstigation  indicate  that a ve r t i ca l   t a l l  
looated 3.c. 8 conventfonal position would be i n  a f i e l d  of flov where 
tho dynmlc prsssure ratios are equal to or close,to unity except i n  
the vicf idtg of the fuselage, aad that ths  8al.iation of sidowe.uh angle 
w i t 3  q l e  02 yaw xa6 stabilizing. With f laps  retracted, power caused 
the dynamic pressure ra t ios  at the horizontal tail t o  be increased; 
far equal :lUt coefficiellts, the effect of power or flap defleotian on 
the dkoct ios  of flow a t  any partic- poiat in  the  region of the 
horizontal tail is enall. 
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m.88 density of .air 

coefficient of viscosity of a i r  

freo-stream veloci ty .  . .  

effective t k u e t  of one propeller 

propeller diameter . .. . , ._ .. 

torque of one propeller 

angle of attack of w i n g  root chord line 

. .  
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l# angle of yaw 

St area if harlzoatal teil of mdel  (projected) 

"t I * local. chord , o f  horizqn-bal tail 

. .  . 
bt epaa of horizontal tail of model (projected) 
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The &+stream survey t es t s  were conducted a t  a value of dymmlc 
pressme of 26.7 pounds per square foot with the deneity of the ai r  
in   the tunnel ma1n;t;ained at  approximately. 0.00525 slug per cubic 
foot. Tbse  conditions correspond t u  a Reynolds number and Mach 
m b e r  of about 2,260,000 and 0.09, respectively. 

The methods of duplicating paver for the vertical and.horizontal 
t a i l  eurveye were the eane as repwted in references laad 2, reepectf~ely.  
The variation of ?Ic with Q, for the.power  conditions simulated for 
sea Level operation are presented in figure 4. A caparison of the 
variation of with To is given i n  f igwe 5 for the f'ull-ecale 
variable-pitch  propeller and the model adJuatable f ixed-pitch propeller. 
The full-scale powor oondltlons simulated are l i s ted   in  table I. 

Air-stream survey8 a+, the vertical  t a i X . -  The nature of the flow 
in the vicinity of the  vertical ta i l  was investigated through 8 range 
of yaw anglns of &2O0 at  angles of attack of approximately 2 O  and 11' 
for several model. and power conditions. 

The smey  rake was located In the vicinlty o f  a line corresponding 
t o  the rudder Mwe lim. Inaamuch ae the  dietance between a plane 
of sxrvey and a reference point corresponding t o  the midpoint of the 
rudder span along the rudder h i q e  l ine changed as the 821434e of attack 
and &z.e cf yaw were changed, three loI?gftudinal positions of the 
survey a p v t t u e  were selected eo that the plane of survey was within 
kl.0 inch of the reference point (fig. 6) . Two vertical settings of 
the  survey rake were made 18 inches apart, in order t o  cover the span 
of the tail. 

A m t r e a n  smveys at the horizontal tail.- Ai-stresm. eurvey 
measureaerrbs were mads through a rmge of angles of a$tack (9  = 0') 
f o r  several power and f l e p  carditions . 

The flow waa investigated a t  11 spanwise locations i n  a plane 
peqendicular t o  the plane of symmetry of.the model and passing thrazgh 
a point near the l / h h o r d  point of tbe.plean aerodpmic chord (M.A.C.) 

t u d i m l  position of the survey apparatus duringtests i n  order t o  maim- 
tain the ea- relative'position with respect to the model, a position 
was selected such that the maximum movement of the l / k h o r d  point of 
the mean aerodynamic  chord w8e 0.4 inch or , leea  from the plane of eurvay. 
Two vertical  settings of the rake were made at each apanwise location 
80 that meaeurements were spaced 1.5 inches (fig, 71, 

. ,  

Of the hoI?iZOn+ial t a i l .  A 8  it W 8 8  no% pr&CtiCal to Change.the 10wi- 
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Jet-boundam oorrections -re applied to  the a m e y  data obtained 
at the horizontal fiatl. These corrections consist of an angle change 
to  the dovmwash angles and a downward displacement of the f ie ld of 
flow. No co~ect 'eons have been applied to the ve~ical-t~il survey data. The wing angles of attack have been corrected for 3et-boundaq 
effects and air-stream ntiealhemnk, a d  the Uft coefficlente have 
been  corrected  for model Enxpport-strmt interference. 

.t - =  I '  J# 1 I J - J  f 

10 e) 
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The resulte of the surveys indicate that a vertical tail located 
in a conventional position would b8  in a field'of Plow where the 
dynamic  presaure  ratios aro equal to or close to unity  except in the 
vicinity crf the  fuselage.  Although average weighted values of dpamla 
pressure ratios and sldewash angles have not  been  calculated, the data 
indicate  that a stabilizipg variation  of sidewaeh angle with angle of 
yaw waa obtained for the conditions tested. 

Air-stream surtreys at the horizontal  tail,- The tail-off lift 
oharacteristrics  are $resented in figure 11, and the results of the 
m e y s  are presented as  indica$ed in the  following  table: 
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. .  

E a r  the given tail location the  rate or change of dawntash angle 
with s,?$Le of attack vwied frm 0.38 t o  0.41 except for the m e  of 
f laps deflected  with O.W(R.P.) where the value waa 0.52 (table IT)* 

. .  

Langley M e m r r r i a l  Aeronautical LRboratory 
1TatiOr;al A d x i a m  Camittee for Aeronautics 

Gerald V. Foster 
AeronauticalEng$teer 

C1snton H, Dearbarn 
Chief of EU14cale Researoh Divieicm 
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Figure 1.- The k3 9 e a l e  model of the XF-12 airplane mounted in the test section of 
the Langley 19-fod pressure tunnel. fm z! 
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Fig. 3 

Figure 3.- 
E- 
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(b) Sketch of tube  head. 

Langley 19-foot pressure tunnel air stream survey rake. 
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NACA RM No. L7DO9 Fig. 5 

Figure 5 .- Variatjon  _of  thrust  coef-ficlent wl th torque  coefficient 4 
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NACA RM No. L7DO9 Fig. 11 
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