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An experimental investigation has been made i n  the Langley s t a b i l i t y  
t m e l  a t  low speed t o  determine the s t a t i c  longitudinal and l a t e r a l  
s t a b i l i t y  character is t ics  of a 1/9-scale powered model of the Convair 
XFY-1 verliea1I-y r i s ing  airplane, Effects of t b s t  coefficient were 
investigated f o r  the complete model and f o r  cer tain components of the 
model, Effects of control deflections and of propeller-blade angle were 
investigated b r i e f ly  f o r  the complete model, Most of the t e s t s  were 
made through an angle-of-attack range from about -4' t o  2g0, andi the 
thrust-coeff ic ien t  range baas from 0 t o  0.7. 

Ln order t o  expedite d is t r ibut ion  of these data t o  interes'ced 
persons, no analysis of the data has been prepared f o r  t h i s  r e p o d ,  

Various investigations have shorn tha t  the dynamic s t a b i l i t y  char- 
a c t e r i s t f c s  of high-speed a i r c r a f t  are  c r i t i c a l l y  dependent on c e d a i n  
mass and aerodynanic parameters, and, hence, re l iab le  estimates of' the 
Q m a i c  s t a b i l i t y  of such a i r c r a f t  can be made only i f  these parameters 
are  determined accurately, The purpose of the present investigation was 



b 
t o  determine the s ta t i c  aerodynamic parmeters of a powered model of the 
Convair X3Y-1 vertically r%sing airplane from a series of 'tests a t  LOFT 

r 
I speed i n  the Langley s tabi l i ty  tunnel, These t e s t s  were made a t  the 
X 

B request of the Bureau of Aeronau'tics, Departmen% of the Ptavy, t o  aid in 
P 
t. the development of the Cornair XFY-1 airplane. 
P 

The data presented herein are i n  the f o m  of standard HACA coeffi- 
cients 3f forces and moments aihick are referred t o  the system of s tab i l i ty  
axes ( ' ig, 1) with the origin a% the projection of t h e  14-percent-wing 7 
mean aerodpanzic chord on the plane of symmetry, This system of axes i s  t 
defined as an orthogonal system having the origin a t  the assumed center 
of gravity with the Z-axis i n  the plane of s m t r y  anzd perpendicular t o  
the relative wind, the X-axis in  the plane of s y ~ ~ ~ % t r y  md perpendicular 
t o  the Z-axis, and the Y-axis perpendicular t o  the plane of symmetry. 
Positive directions of forces, moments, and displacements are shorn in 
f i gwe  1, 

b theoretical wing span, 2,86 f L  

c local  wing chord, f t  

F wing man aerodpamfc chord, E = 1 $' c2dy; 1.73 Pt 
S 

bocd propeller-.blade chord, f t  ~ S - W - C  i i  
i 

maximum blade thickness a t  local chord 

propeller d i  meter ,  f t  

1 2  c pressure, --pV , lb/sq f t 
2 

radial  distance f ram propeller-hub center lfne, f'c 

propeller radius, 0,889 f t  

area of -theoretical w i n g ,  4,27 sq f t  

f ree-stream velocity, f t/sec 

spanwise distance from plane of s 

wing mgle of attack, deg 

CowmmlAS; 



*s .P side s l i p  angle, radians W e  ss otherwise specified 
h* 

.B 
e ( f ron t  propeller-blade e measured a t  0,75R, deg 
e 

189 
e 

Ie 7' angle of e l h b ,  deg 

Be elevator deflection, posit ive t r a i l i n g  edge up, deg "- -1 k L ,&A* @id< 

6~ rudder deflection, posit ive t r a i l f ~  edge t o  right, deg 

'If angle of yaw, deg 
r I , ,  

8 l o c a l  propeller-blade angle, deg A L , x G ~ ' ~ L ~  

'1 
4- 

fl angle of ro l l ,  2aeg 

mass density of a i r ,  slugs/cu f t  

l i f t ,  l b  

' longitudinal force, l b  

side force,  l b  

lb (T = Xpropelers on - XpropeUers o f f ,  f o r  c o ~ l e t e  
model a t  a = 00) 

pitching moment, f t - l b  

yawing moment, ft-1% 

ro l l ing  moment, i t - l b  

l i f t  coefficient,  L / ~ S  

longitudi nal-f oree coefficient,  X / ~ S  

side-force coefficient,  Y / ~ S  

thrus t  coef f ie ien t ,  T / ~ S  

p i  tchf ng-moment eoef Pieien-b, M / ~ S E  

yawing-moment eoef f f cf ent,  P T / ~ S ~  

r o l l i  ng-moment coef f ic f  ent , l/qSb 



Abbreviations : 

W wing 

Tu upper t a i l  

T~ lower t a i l  

F fuselage 

P propelle r 

Subscripts : 

F f ron t  

L l e f t  

R r ight  

MODEL AND APPkRBTuS 

The model used i n  t h i s  investigation was a 1/9-scale powered model 
of the Convair XFY-1 ver t ica l ly  r i s ing  airplane, Pertinent geometric 
charac ter i s t ics  of the model are given in figure 2.  The w i n g  consisted 
of a core made from 1/2-inch-thick dural.Lnnin, and w a s  b u i l t  up t o  the  
proper contour with laminated mahogan;y, The fuselage and f i n s  were coa- 
s tmc ted  of laminated mahogmy, All control surfaces were made of so l id  
duralumin, The wing and f i n s  had- modified ~ A L A  63-009 a i r f o i l  contours 
p a r a l l e l  t o  the model thrus t  l i ne ,  

The propeller blades (geometric character is t ics  given i n  f i g .  3) 
were constructed of heat-treated d u r a l d n ,  and were driven by a 
50-horsepover water-cooled motor. The motor was equipped with a dual- 
ro ta t ion  gear box. Power f o r  the model motor was s u ~ ~ l i e d  by a 
75-kilowatt motor-generator se t  ?rhich i s  part  of the equipment of the 



Langley s t a b i l i t y  tunnel, Propeller speeds were measured by meam of 
B 

a Stroboconn uni t  i n  conjunction with an al ternator  driven d i rec t ly  by 
e 
t? the  model motor, 
Ik 

B 
e 
a A two-strut support sys-tern was used t o  a2;tach the model t o  a 
(b: 6-component balance system, Photographs of the model rnoun-ted on the 

stnv.ts are given as f igwre 4.. 

TESTS 

A l l  t e s t s  of t h i s  investigation were made a t  a dynarrnic pressure of 
16 pounds per square foot ,  which corresponds t o  a Mach number of about 

6 O , 1 1  and a Reynolds number of 1 2 8  x 10 based on the wing mean aeso- 
dynamic chord of 1.73 f e e t ,  Most of the t e s t s  were made with the controls 
i n  a neutral  posit ion and with the f ront  blades se t  a t  = 25O. A 

few t e s t s  were made t o  determine the e f fec ts  of blade angle on the s t a t i c  
der ivat ives ,  I n  a l l  cases the rear  blades were se t  a t  lo l e s s  than the 
f ron t  blades. Effects of control deflections also were investigated 
b r i e f l y  . 

The s t a t i c  longftudinal and l a t e r a l  s t a % i l i t y  parameters of three 
basic  model conffgurations were investigated, these configurations 
we re  

and 

The charac ter i s t ics  of these conflguratfons with propellers removed also 
were investigated. 

The angle-of-attack range f o r  a l l  t e s t s  was from about -4' t o  2g0, 
Sidesl ip  character is t fcs  were determined frorn t e s t s  made a t  j3 = 25O. 
Some s ides l ip  t e s t s  were made i n  which j3 was varied from -20° t o  20' 
f o r  cer tain angles of a t tack,  

Power-on data  were obtained f o r  several thrust  coefficients Tc ' 
from 0 t o  0.7. Data were obtained by holding propelle-r speed constant 
while varying a and j3, The scope of t h i s  investigation can be clear ly 
seen by a study of tab le  1, 
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Approximate corrections f o r  jet-boundary ef fec ts  were applied t o  
the angle of a t tack anzd s ides l ip  angle by the methods of reference I, 
Blockage corrections were determined and applied by the methods of 
reference 2 ,  S tmt- ta re  corrections were applied t o  a l l  the data, except 
t h a t  shown plotted against s ides l ip  angle, Tare corrections w e r e  deter- 
mined and found t o  be negligible i n  the s ides l ip  range from -so t o  5O, 
Tare corrections were not determined outside t h i s  s idesl ip  range, 

PRESEmATION OF RESULTS 

The r e su l t s  of the investigation are presented i n  f igures  5 t o  14, 
The data, model configuration, and figure on which the data are  shown 
are indicated i n  table  I f o r  convenience i n  locating desired information, 
Moment data are referred t o  the system of s t a b i l i t y  =es with the or igin 
a t  the projection of the 14-percent mean aerod-ic chord on the plane 
of symmetry, 

I n  order t o  expedite dis t r ibut ion of these data t o  interested persons, 
no analysis of the data has been prepared; however, some spot checks with 
da ta  from references 3 and 4 were made, In general, a l l  the data are  i n  
f a i r  agreement with regard t o  the e f fec ts  of power and variation of aero- 
dynamic parameters with l i f t  coeff ic ient ,  Some differences i n  actual  
values were noted, but there appear t o  be several reasons: 

(a )  Differences i n  model configuration. 

(b )  Differences i n  t e s t  procedure, (The present investigation was 
made holding constant propeller speed f o r  constant thrust  coeff ic ient ,  
I n  reference 3 the propeller speed was varied with angle of attack (or  
s ides l ip )  f o r  constant thrmst runs, ) 

( e )  Blockage corrections were not applied t o  the data of reference 3, 

(d)  Noment data  of references 3 and 4 are given about 0,15E, whereas 
the data presented i n  t h i s  paper are about 0,14E, 

An experimental investigation has been made i n  the Eangley s t a b i l i t y  
tunnel a t  low speed t o  determine the s t a t i c  longitudinal and l a t e r a l  
s t a b i l i t y  character is t ics  of a 1/9-scale powered model of the Convair 
XFY-1 ver t ica l ly  r i s ing  airplane, Effects of thrust  coefficient were 
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investigated f o r  the complete model and f o r  cer tain coqonents of the 
e 

model. Effects  of control deflections and of propel ler-blde angle 
@ 
ge were investigated b r i e f ly  f o r  the complete model, Most of the t e s t s  * 

Qi 
were made through an aasgle-of -attack'  range from about -4-0 t o  29O, and 

9 e 
e the thrust-coefficient range was from 0 t o  0,7, 

t W  

ICn order t o  expedite d is t r ibut ion  of these data t o  fn-terested persons, 
no analysis of the data  has been prepared f o r  %his report, 
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TABLF I 

S W Y  OF MODEL CONFIGURATIORS TESTED, TEST VARIABLES, AW) DAlCA PREaPPL'ED 

Node1 condition 

W + F + T U + T L + P ,  
ff30)F = 25O, 35O, and 50' 

W + F + T u + T L + P y  

T,' = 0, 0,2, and 0.4 

Data presented 

Tc ' against  propeller  speed 

a, CX, Cm against  CL 

f o r  various t h rus t  coef f ic ients  I 
a, CX, 6, against  CL 

f o r  various t h rus t  coef f ic ients  i 7 

a, CX, C, against  CL 
f o r  various t h rus t  coef f ic ients  

Cyp, Czp,  Cnp against  CL 

f o r  various t h rus t  coef f ic ients  

CyB, C z p 9  Gp against  CL 

f o r  various .khrust coef f ic ients  

C Gp against  CL CyP' ZP, 
f o r  various t h rus t  coef f ic ients  9(c)  

CyB, C z P t  CnP against  a 

f o r  various control  def lec t ions  

Cyt Cz, Cn against  B 
f o r  a = 2,1°, 12,S0, and 2 0 . 7 ~  I i 
Cy, Cz, C$ w a i n s t  B 

12 
f o r  a = 2,1°, 12,5O, asd 20,T0 

CY, Cz ,  C, against  P 
f o r  a = 2,1°, 12,5O, and 20,T0 

Cypr C z p s  GIp against  CL 

i f o r  ( = 2s0, 35O, and 50' 



p lane  

Figure 1.- System of stability axes. Arrows indicate positive direction 
of forces, moments, and displacements, 













Figwe 6 ,  - Effect of thrusJc coefficient on the s t a t i c  longitudinal s t a b i l i t y  
character is t ics  of a l/g-scale powered model of the Convair XFY-1 ver t ica l ly  
r i s inp  airplane. Complete model. (po), = 25'. 



-0- prope//efl off 

Figwe 7 , -  Effect of thrus t  coefficient on the s t a t i c  longitudinal s t a b i l i t y  
chaxacteristics of a  119-scale powered model of the Convair XFY-1 ver t ica l ly  
r i s ing  airplane. Complete model. = 35'. 



Figure 8.- Effect of thrus t  coefficient on the s t a t i c  1ongitud.inal s t a b i l i t y  
character is t ics  of a 119-scale powered model of the Cornair ICFY-1 ver t icaUy 
r i s i n g  airplane. Complete model.. (6 O ) F = 50°, 



( a )  Both f i n s  o f f ,  

Figure 9,- Effect of thrus t  coefficient on the s t a t i c  l a t e r a l  s t a b i l i t y  
character is t ics  of vas f ous components of a  119- scale powered model 
of the Convair XFY-1 ver t ica l ly  r i s i n g  airplane, ( P  ) = 25'" 

Q F 



(b) Lower fin o f f ,  

Figure 9.- Continued, 



( c )  Complete model. 

Figure 9.- Concluaed, 



eee 
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Figure 10.- Effect of various control deflections on the static lateral 
stability parameters of a 1/9-scale powered model of the Convair XfT-l 
vertically rising airplane, (p  ) = 25'; Tc' = 0,4, 

O F 



-0- /3Pope//e.% off 
-0- TI c = 0.4 

( a )  Both f i n s  o f f ,  a = 2 , 1 ,  

Figure 11,- Effect of power on the variat ion of C C Z 9  and Cn with 

s ides l ip  angle fo r  various angles of a t tack.  Both fins off .  ( ~ 0 ) ~  = 25'. 





-0- Prop//ei?s o f .  
-C"- I p C )  = 0.4 

(c) Both fins off, a = 2O,7 ,  

Figure 11,- Concluded, 



( a )  Lower fin of f ,  a = 2-1 ,  

Figure 12,- .  Effect of power on the variat ion of Cy, Cz,  and C, with 

s ides l ip  angle fo r  various angles of attack. Lower f i n  of f .  (p0)F = 25'. 



(b)Lo.;rerfinoff, a=12,5, 

Pfgure 12,- Continued, 



( c )  Lower fin o f f ,  a = 20,7. 

Figure 12 , -  Concluded, 



( a )  Complete model, a = 2 , 1 ,  

Figure 13,- Effect of power on the varia-bion of Cy, C2,  and Cn with 

s ides l ip  angle f o r  various angles of attack. Complete model. = 25O. 



(b) Complete model, a = 1 2  - 5 ,  

Figure 13.- Continued, 



( c )  Complete model, a = 20-7 ,  

Figure 13, - Concluded, 



Figwe 14,- Effect of blade angle on the s t a t i c  l a t e r a l  s t a b i l i t y  pwarneters 
of a  119-scale powered model of the Convair XFI-1 ver t ica l ly  r i s ing  air-. 
plane operating a t  vmious thrus t  coeff ic ients ,  Complete model, 



(b) T,' = 0 , 2 .  

Figure 14,- Continued, 



Figure 140- Concluded, 
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