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SUMMARY 

The r e s u l t s  of p re s su re  d i s t r i b u t i o n  t e s t s  conducted i n  t he  Langley Uni ta ry  
Plan wind tunne l  a r e  presented  without  ana lys i s .  The d a t a  were obta ined  f o r  
t h ree  sets of cruciform a f t - t a i l  c o n t r o l  su r f aces  on a wing]-ess missile model a t  
Mach numbers of 1.60, 2.36, and 3.90 fo r  angles  of a t t a c k  from -4O to 20°, model 
r o l l  ang le s  from O0 t o  90°, and t a i l  d e f l e c t i o n s  of  O0 and -15O. The test Rey- 
nolds number used was 6.6 x l o 6  per  meter. 

Volume I p re sen t s  t h e  p re s su re  d i s t r i b u t i o n s  f o r  a t r apezo ida l  t a i l ;  MI- 
ume '11, fo r  a c l ipped  d e l t a  t a i l ;  and volume III, f o r  a cranked t a i l .  

1 

INTRODUCTIGN 

Theore t i ca l  aerodynamicists a r e  con t inua l ly  seeking c o n s i s t e n t  and accu ra t e  
experimental d a t a  a s  an  a i d  i n  t h e  development and eva lua t ion  of computational 
methods. This s tudy was made t o  provide a complete s e t  of pressure  d i s t r i b u t i o n  
da t a  on th fee  s e t s  of cruciform a f t - t a i l  c o n t r o l  su r f aces  fo r  a wingless  missile 
model. 

The inves t iga t iqn  was conducted i n  t he  Langley Unitary P lan  wind tunnel  
a t  Mach numbers of 1.60, 2.36, and 3.70 a t  a Reynolds number per  meter of 
6.6 x 1 06. The angle of  a t t a c k  was var ied  from -4O t o  20°, model r o l l  angle  was 
va r i ed  from O0 t o  90° i n  22.5O increments, and t a i l  d e f l e c t i o n s  were O0 t o  -IS0. 
The model cons i s t ed  of  a body of revolu t ion  with interchangeable a f t - t a i l  con- 
t r o l  sur faces .  Three s e t s  of model t a i l s  with i d e n t i c a l  r o o t  chords and span 
l eng ths  were used. The p re s su res  were measured on two adjacent  t a i l  s u r f a c e s  
( t a i l s  1 and 2) using 91 pressure  o r i f i c e s  per  t a i l .  sur face .  The r e s u l t s  a r e  
presented i n  p l o t t e d  and tabular  form. 

SYMBOLS 

b exposed t a i l  span, c m  

p2 - pa 
C~ p re s su re  c o e f f i c i e n t ,  (Cp on t a b l e s  and p l o t s )  

s, 

c l o c a l  chord, c m  

M free-stream Mach number 

p 2 l o c a l  p re s su re ,  Pa 

p, free-stream s t a t i c  pressure ,  Pa 



% free-stream dynamic pressure, Pa 

x longitudinal distance measured from local chord leading edge, cm 

X/C fraction of local t a i l  chord (see fig. 1 ) 

Y l a te ra l  distance measured from root chord, cm 

~ / b  fraction of exposed t a i l  span (see fig. 1 )  

a angle of attack, deg 

6 pitch control deflection (negative w i t h  leading edge down; without 
subscripts, refers to a l l  ta i l s ;  with subscripts, only to those 
t a i l s  indicated) , deg 

4) model ro l l  angle, positive clockwise when viewed from rear (4  = 00 
when t a i l  no. 1 i s  i n  lower vertical position, see fig. 11 ,  deg 

Abbreviations : 

L.S. lower surface (see f i g .  1 ) 

U.S. upper surface (see fig. 1 ) 

APPARATUS AND TESTS 

Tunnel 

The tests  were conducted in both the low and high Mach number tes t  sections 
of the Langley Unitary Plan wind tunnel which i : ~  a variable-pressure, continuous- 
flow facil i ty.  The asymmetric sliding-block nozzles lead to the tes t  sections 
and permit a continuous variation i n  Mach number from about 1.5 to 2.9 i n  the 
low Mach number t es t  section and from about 2.3 to 4.7 in the high Mach number 
tes t  section. 

Model 

The configuration consisted of a simplle wingless af t - ta i l  cruciform con- 
t ro l  missile model w i t h  three sets  of interchangeable t a i l  surfaces. The pres- 
sure tubes were integrally cast into the t a i l  surfaces to permit a greater num- 
ber of more closely spaced pressure orifices (91 per t a i l  surface). Details 
of the mtrdel and pressure orif ice locations: are given i n  figures 1 and 2. The 
upper- and lower-surkace orif ices were ser~ticed by the same pressure tube, and 
thus required the taping of one surface whi,le the other surface was being 



t e s t ed .  The missile model was s t i n g  mounted from t h e  z&ar on t h e  main suppor t  
system of the  tunnel .  

Tes t  Conditions 

T e s t s  were conducted a t  t h e  following t e s t  condi t ions:  

The dew-point temperatare measured a t  s tagnat ion  pressures  was maintained 
below 239 K t o  a s su re  n e g l i g i b l e  condensation e f f e c t s .  I n  order  t o  a s su re  a 
tu rbu len t  boundary l a y e r ,  a l l  tests were conducted with a boundary-layer t r a n s i -  
t i o n  s t r i p  on t h e  body 3.05 c m  a f t  of the  nose. A t  a Mach number of 1.60, t h e  
t r a n s i t i o n  s t r i p  cons is ted  of a 0.16-c-wide s t r i p  of spr inkled  No,  60 sand, 
For t h e  o ther  two Mach numbers, t he  s t r i p  was composed of single-spaced No. 40 
sand. 

Measurements 

7 

Reynolds 
number, m-1 

6.6 x l o 6  
6.6 
6.6 

The ang le s  of a t t a c k  have been cor rec ted  fo r  tunnel-flow misalinement. 
Pressures  were measured by s i x  scanning valves.  A l l  p ressure  c o e f f i c i e n t s  were 
referenced to free-stream condit ions.  The accuracy of the scanning-valve system 
is wi th in  1 percent  of t h e  gage range. When expressed a s  pressure  c o e f f i c i e n t s  
Cp, 1 percent  of t h e  gage range is 0.030 a t  Mach 1.60, 0.016 a t  Mach 2.36, and 
0.024 a t  Mach 3.70. 

Stagnat ion 
pressure ,  kPa 

54.6 
75.7 

152.7 

r 

Mach 
number 

1.60 
2.36 
3.70 

PRESENTATION OF VSULTS 

Stagnat ion 
temperature,  K 

339 
3 39 
339 

Due t o  the l a r g e  volume of d a t a  and f o r  t h e  convenience of t h e  reader ,  t h e  
d a t a  a r e  presented  a s  t h ree  volumes a s  follows: 

Volume I . . . . Trapezodial  t a i l  (planform A) 
Volume I1 , . . . Clipped d e l t a  t a i l  (planform B) 
Volume III . . . . Cranked t a i l  (planform C) 



The pressure c o e f f i c i e n t s  a r e  given i n  t ab les  I t o  XXIV, and, t o  a i d  the 
reader, an index of t a b l e s  follows: 

Table 

I 
I1 

I11 
IV 
v 
VI 
VII 
VIII 

IX 
X 
XI 

XI1 
XI11 
XIV 

XV 
W I  
XVII 

XVI I I 
XI X 
XX 
XXI 
XXII 
XXIII 
XXIV 

Only a l imi ted  amount of machine-plotted data  are  presented t o  show trends,  
but a l l  data a r e  presented i n  tabular  form. The plot ted  data  a re  presented i n  , 
the following f igures:  

Figure 
Pressure coef f i c ien t s ,  @ = 00, 6 = 00 - 

M = 1 . 6 0 . . . . . . . . . . . . . e e . . . . . . . . . . . . . . .  3 I 

4 M a ~ 2 . 3 6 ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i 

M = 3 . 7 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
i 

Pressure coef f i c ien t s ,  @ = 22. So, 6 = 0" - 
M=1.60.............................. 6 
M = 2 . 3 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 , 
M=3.70.............................. 8 



Figure 
Pressure c o e f f i c i e n t s ,  @ = 450, 6 = O0 - 

M = 1 . 6 0 . . . . . . . . . . . . . . . . . * . . . . . . . . . . . .  9 
M = 2 . 3 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
M = 3 . 7 0 . . . . . m . . . . . . . . . . m . . . . . e . . . . * . .  11 

Pressure c o e f f i c i e n t s ,  @ 67.s0, 6 = O0 - 
M = 1 . 6 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2  
M r 2 . 3 6 . . . . . . . . . . . . . a . . . . . . . , . * * . . . * . .  13 
M = 3 . 7 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * .  14 

Pressure c o e f f i c i e n t s ,  (g = 90°, 6 = O0 - 
M = 1 . 6 0 . . . . . . . . . . . . . . . r . . . . . . . . * . . . . . * *  
M = 2 . 3 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
M = 3 . 7 0 . . . . . . . . . . . . . * . . . . . . . . . . . . . . . .  

Pressure c o e f f i c i e n t s ,  @ = 0°, 6214 = -15O - 
M = . 1 . 6 0 . 0 . . . . . I . . . . . . . . . . . . . . . . . . . . * .  
M=2.36.............................. 
M = 3 . 7 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . - .  

Pressure c o e f f i c i e n t s ,  I.$ n go0, , 3  = -Is0 - 
M = 1 . 6 0 . . . . . . . * . . . . . . . . . . . . . . . . . . . . * .  
M = 2 . 3 6 . . . . . . . . . . . . . . . . . . . . m * . . - . . . . .  
M = 3 . 7 0 . . . . . . . . . . . . . . . * . . . . . . . . . . . . . .  

Langley Research Center 
National Aeronautics and Space Administration 
Hampton, VA 23665 
May 25, 1979 



TABLE 1.- PRESSURE COEFFICIENTS.  0 = 0° ,  6 = 0'. M = 1.60 
l a )  a = - 3 . 4 9 O  

T A I L  1 

TAIL 2 





TAIL 1 

TAIL 2 



TABLE I . -  CONTINUED 
Id) a = 2.50' 



TABLE I .  - CONTlCSED 
!el a = 4.50- 

TAIL 1 

TAIL 2 



TABLE I.- C O N T ! N U E D  
( 1 )  a = 6.50' 

TAIL 1 

TAIL 2 



TABLE I . -  CONTINUED 
(g) a = 8, SO0 

T A I L  1 

T A I L  2 

x/c 
- - 0 5  

-10 
.15 

, .20 
.25 

O.&! 
U.3. 

-.0163 
.0592 
-0881 
-0835 
.0801 

0.56 0.98 0.67 
L.S. 

1:1093 
.9725 
-8655 
.7759 
-6838 

U.S. 

.0762 
-0792 

0.02 0.22 
U.S. 

-0981 

-1178 
.i1'42 

U.S. 

-.0081 
-0506 
.0735 
-0796 
.081'4 

L.S. 

.8696 
-7789 

U.S. 

--0523 
.0081 
.OiS5 

-.0110 

U.S. 

-.0205 
-0256 

-.2Ll69 

0.44 
L.S. 

.7072 

-5352 , 
.Y666 

L.S. 

1-1225 
-9851 
.8818 
-78'4'4 
.6716 

L.S. 

-6273 
-758'4 
-7'488 

-2658 

L.S. 

1-0'412 
-91'42 

-1023 

u.s. L.S. 



T A B L E  I . -  CONTINUED 
( h l  a = 10.50' 

TAIL 1 

TAIL 2 



TABLE I.-CONTINUED 
( i t  a = 12. 50° 

TAIL X 

TAIL 2 

. i : .  I - . .. . , .. . . ,, , , .. . . . . .. - .. -. : -2. -. - -- . .' -.~-- - i s  : - 2 .I-.--i .Ji_i.L %=i--z ;l-.i;-s*z2---%*- 



TAIL 1 

4 .  1; '4 i. i! 
0.02 0.22 8 .  0.44 0.55 u s  0.67 0.83 0.98 

; W.S. ' L.S. :, U.S. j L.S. U.S. 1 L.S. ;* U.S. 3 L.S. j j  U.S. j L.S. ;,: U.S. : L.S. , 

TAIL 2 



TABLE I . -  CONCLUDED 
It) a = 20.50° 

TAIL 1 

TAIL 2 



TABLE 11.- PRESSURE COEFFICIENTS,  O = 22.S0. 6 = 0". M = 1.50 
(a1 a = -3.35" 

TAIL 1 

TAIL 2 



TABLE 11.- CONTlNUEO 
Ib) a = -1.3d0 

TAIL 1 



TABLE I I.- C O N l I N U E D  
tc) a = 0.65" 

TAIL 1 

TAIL 2 



TAbLE 11.- CONTINUED 
Id) a = 2.65O 

TAIL 1 

TAIL 2 



TABLE 11.- C O N T I N U E D  
(el  0 = 4. 6S0 



T A B L E  1 1 . -  CONTINUED 
I l l  a = 6 . W  

T A I L  1 

I 

x/c - 
0.02 

U.S. j L.S. 

-.05 
.10 

i .15 
.20 
.25 

' 3 0  
.L:3 
.50 
-60 

. 7 0  
1.80 

-30 
.35 

0.22 
U.S. 

.2124 
-2105 
.2182 

0.44 
L.S. 

.5136 
-5406 
.5824 

U.S. 

.3395 
-3458 
-3216 
.2733 

--0745 
--I132 

-1303 
-.1'481 
-.I779 

L.S. 

.800q 
-7256 
.6739 
-6052 
-0450 
-0'406 

-2695 
-.I258 
-.I519 

0.56 

-.lo18 

-176q I .503G 

-3557 
-3506 
.3523 
-2800 

-0422 

-.0805 
-.0358 
-.1111 
-.2057 
--2111 

U.S. 

-.08301 

--0223 

.I583 

.I573 
-17'47 

-.1Y69 
-.I334 

-7702 
-7216 
.6664 
-'4835 
-0460 

-0683 
-1027 
-0813 

--I450 
--I337 

-.I847 

L.S. 
0.67 

1631 

.3063 
-2586 
-2602 

-.094l 
-.lo79 

I 0.83 

--1'454 

-3430 
.3655 

-3316 
-0178 

--0853 
-.I215 
--I955 
-.2085 

U.S. 

Y 

0.98 

-.I368 

.79311 
-71103 

-5805 
-0471 

-0369 
-0189 

-.2063 
-.173'4 

L.S. 

-.1Y37 

.3588 

-.PO57 

-T----- -- -: 

-8882 

-.I638 

+ -I 
.3438 

U.S. , L.S. 

--2424 

-3584 
.3641 
-3662 
-3512 
1010 

--0629 
-.0818 
-.0976 
--I739 
-.225'4 
-.2'4'48 

.8432 

U.S. 

-.I923 

-8004 

-7355 
-6075 
-1666 
-01'48 
.0059 

-.OOqO 
-.0796 
-.2014 
-.I972 

L.S. 

-.23031-.2103i 

-- + -- --A 
.2561 3 0 3  .3614 

-.30'431-.!84E. 

-76:101 

.350q 
. 7 5 0 9 - - ~ d r - m & - ' - L i 6 9 8 i  

.631q ll .251q \ .L~W 
.3318 .5729 -2'404 ' '403'4 : 
2 9 4 8  -4975 

-.08951-.01Y6 
- . e 3 ~ 2 ~  
-.06461--35'461 
-.01'43 ' - . ~ 6 l  
-.0063/--01257 
-.I8791 -.I858 j 
-.3171'-.I282 
-.3201 j -.1_7=7 

-.OY32'--0456 
-.11261-.0516j 

-.2372 
1 

-.20701 
-.2370] -.2110 / 





TABLE 11.- CONTINUED 
( h )  a = 10.65' 

TAIL 1 

TAIL 2 



T A B L E  11.- CQNTINUED 
lil a = 1 2 . 6 5 O  

TAIL 1 

h, 
'dl 

TAIL 2 



TABLE li.- CONTISUED 
Ijl a = 1 6 . 6 5 -  

TAIL 1 

TAIL 2 



TABLE I I . -  CONCLUDED 
(k) a = 20.65O 

TAIL 1 

TAIL 2 



TABLE Ill.- PRESSURE C O E F F I C I E N T S ,  3 = 4 5 O ,  6 = OD. M = 1.60 
(a1  a = -3.31° 

T A I L  I 



TABLE I I  I .  - CONTINUED 
lbl a = - 1 .  30° 

TAIL 1 

TAIL 2 



TABLE I I I. - CONTINUED 
(c)  a = 0. 70° 

TAIL 1 

i 

TAIL 2 

, - - -. . . . - - -- -- - r .-- -, .̂._..I -.--- ̂.s-.--r- 



TABLE 111.- CONTINUED 
Id) ir = 2.70° 



T A B L E  I l l . -  CONTINUED 
( e l  a = 4. 70° 

TAIL 1 

TAIL 2 



TABLE I 1  I. - CONTINUED 
(11 a = 6-70'' 

TAIL 1 

TAIL 2 



TABLE I I I . -  CONTINUED 
(g) a = 8.70" 

-. 

TAIL 1 

TAIL 2 



T A B L E  I I I.- CONTINUED 
l h )  a = 10.70° 

TAIL '1 

TAIL 2 



TABLE I I I.- C O N T I N H D  
(i) o = 12. 70° 

TAIL 1 

TAIL 2 



T A B L E  I l l . -  CONTINUED 
( j )  a = 16.70° 

TAIL 1 

TAIL 2 



T A B L E  I I  I . -  CONCLUDED 
l k )  a = 20. 70° 

TAIL L 

TAIL 2 



TABLE lV.- P R E S S U R E  COEFFICIENTS, b = 67.5". 6 = 0". M 7 1.60 
(a1 a = -3. 30° 

TAIL 1 

TAIL 2 



TABLE IV. -  C O N T I N U E D  
(b l  a = -1.30' 

TAIL 1 

TAIL 2 



T A B L E  I V . -  CONTINUED 
I c l  a = 0.70° 

TAIL 1 

TAIL 2 



TABLE IV.- CONTINUED 
Id) n = 2-71]' 

TAIL 1 



T A B L E  1V.- C O N T l N U E D  
l e t  a = 4.70- 

TAIL 1 



TABLE IV.- CONTINUED 
( I )  a = 6. 70° 

TAIL 1 

. 
TAIL 2 





TABLE IV.- COHTINUED 
Ihl o = 10.70° 

TAIL 1 

TAIL 2 



TABLE IV. -  C O N T I N U E D  
ti1 a = 12.71' 

TAIL 1 

TAIL 2 



TABLE IV .  - COHTINUED 
(j) a = 16. 70° 

TAIL 1 

TAIL 2 



T A B L E  IV. -  CONCLUDED 
(k) 0 = 20. 70° 

TAIL 1 



* 

TABLE V . -  P R E S S U R E  C O E F F I C I E N T S  UI = 90°. 6 = On,  M = 1.6U 
(a )  a = '-3.43O 

TAIL 1 

i TAIL 2 
R 

1 



TABLE V. -  CONTl l lUED 
(b) a = - 1 . 4 5 O  

TAIL 1 

TAIL 2 



T A B L E  V. - COHTIHUED 
Icl a = 0.55O 

TAIL 1 



T A B L E  V.- CONTINUED 
I d )  a = 2.55O 

TAIL 2 



TABLE V. C O N T I N U E D  
i e )  n = 4.55' 

TAIL 1 



T A B L E  V.- CONTINUED 
(1) a = 6 . 5 5 O  

TAIL 1 



TABLE V. - CONTINUED 
(gl a = 8. 5b0 

TAIL 1 

TAIL 2 

- 



TABLE V.- CONTINUED 
ih) a = 10.55O 

TAIL 1 

TAIL 2 



T A B L E  V. -  CONTINUED 
( i1  a = 12.56" 

T A I L  1 

TAIL 2 



TABLE V - CONTINUED 
(j) a = 16.56' 

TAIL 1 

TAIL 2 



T A B L E  V. - CONCLUDED 
I k l  a = 20.53" 

TAIL 1 

TAIL 2 

-. 
2 ----..- - -I-I- - -  +=-* - - - - 



TABLE V I . -  PRESSURE COEFFICIENTS.  O 5 O O .  6 = O O .  M = 2.36 
( a )  a = -4.06O 

TAIL 1 

TAIL 2 



TABLE V I . -  CONTINUED 
( b l  o = -2.06' 

TAIL 1 

TAIL 2 



TABLE VI. - CONTIUUED 
(c) a = - 0 . 0 6 O  

TAIL 2 



TABLE V I .  - CONTINUED 
( d l  a = l . 9 3 O  

TAIL 1 

TAIL 2 





TABLE V I .  - CONTINUED 
(1) a = 5 .  9Z0 

TAIL 2 



T A B L E  V I .  - CONTINUED 
(9) a = 7. 91° 

TAIL 1 

TAIL 2 



TABLE V I. - CONTINUED 
l h )  a = 9.92-  

TAIL 1 



TABLE V I . -  CONTINUED 
li) a = 11.91° 

TAIL 1 

TAIL 2 



TABLE V I .  - CONTINUED . 
( j)  o = 15.9;" 

TAIL 1 

TAIL 2 



T A B L E  V I . -  CONCLUDED 
(k) a = 19. 91° 

TAIL 1 

TAIL 2 



TABLE V I I . -  PRESSURE C O E F F I C I E N T S .  9 = 22.5O. 6 = OO. M = 2.36 
(a)  a = -4. 20° 

T A I L  1 

T A I L  .2 



T A B L E  V I I . -  CONTINUED 
Ibl o = -2. 20° 

TAIL 1 

TAIL 2 



TABLE V I  I. - C O N T I N U E D  
Ic )  a = -0. 2 2 O  

TAIL 1 

. 

TAIL 2 



TABLE V I  I . -  C O N T I N 3 E D  
( d l  a = 1. 7a0 

TAIL 1 

* TAIL 2 



T A B L E  V l l . -  C O N T I N U E D  
I e J  a = 3.77" 

TAIL 1 

TAIL 2 



TABLE V l  I .  - CONTINUED 
I f )  a = 5 . 7 7 O  

TAIL 1 

TAIL 2 



TABLE V I I . -  CONTINUED 
(g) o = 7.76- 

TAIL 1 

TAIL 2 



T A B L E  V I  I.- CONTINUED 
I h l  a = 9 . 7 6 O  

TAIL 1 

TAIL 2 



T A B L E  V I  I .  - C O N T I N U E D  
( i 9  a = 11. ibO 

TAIL 1 



TABLE V I 1 . -  C O N T I N U E D  
( j )  a = 15.76- 

TAIL 1 



T A B L E  V I  I. - CONCLUDED 
( k )  a = 19. i B o  

f. 

TAIL 1 

. i TAIL 2 

li 
il 
!I 



T A B L E  V I 1 I . -  PRESSURF C O E F F I C I E N T S ,  Q = 45', 6 = 0 ° ,  M = 2 . 3 6  
( a )  o = -4. 21° 

TAIL 1 

TAIL 2 



TABLE V I  I I.- C O N T I N U E D  
l b )  a = - 2 .25O 

TAIL 1 

TAIL 2 



T A B L E  V I I I .  - CONTINUED 
(cl a = -0.26O 

TAIL 1 

TAIL 2 



T A B L E  V l  I I .  - CONTYNUED 
(dJ 0 = I .  73O 

TAIL 1 

TAIL 2 



T A B L t  VI 1 1 .  - CONTINUED 
( e l  a = 3. 7 Z 0  

TAIL 1 

TAIL 2 



T A B L E  V I I  I . -  CONTINUED 
(11  a = 5. 7Z0 

TAIL 1 



T A B L t  V l  l i. - CONTINUED 
(g )  a = 7. 71° 

TAIL 1 



T A B L E  V l  1 i . -  CONTINUED 
l h )  0 = 9 .  71° 



TABLE V l l f .  - CONTINUE!? 
111 a = 11. 71e 

TAIL 1 

I 
0.02 0.B 0.44 065 0.67 0.Q 0.98 

U.S. I L.S. I U.S. I 2.s. U.S. I L.S. U.S. I L.S. / U.S. 1 1.5. us ,  I L.S. 
I , 



T A B L E  V I  1 1 . -  CONTINUED 
Ljl o = 15.71" 

TAIL L 

TAIL 2 

-. - - .- -.---- ..- -.----A -.-.----,.--_. *- -rtls-.I 



T A B L E  V I I  I . -  CONCLUDED 
Ikl a = 19.  70° 



T A B L E  l X . -  P R E S S U R E  C O E F F I C I E N T S .  d = 67.S0, b = O O .  M = 2.36 
(a1 a = -4.09" 

TAIL i 



TABLE I X . -  COIKTINUED 
f b )  a = -2. 11° 



TABLE I X .  - CONTINUED 
{cl a = -0.12' 

TAIL 1 

TAIL 2 



TABLE IX.- CONTlNUED 
ICI a = 1. 8S0 

j x/c:; U.S. L.S. $! U.S. * L.S. 8 ,  U.S. * L.S. 8' U.S. : L.S. \ U.S. 1 L.S. : U.S. ' L.S. U.S. L.S. 
1 L ___r___-- 

TAIL 1 

TAIL 2 



TABLE 1X. - CONTINUED 
(el n = 3.8t0 

TAIL I. 

TAIL 2 



TABLE lX.- CONTINUED 
(11 a = 5.87O 

TAIL 1 



TABLE I X . -  C O N T I N U E D  
(g) a = 7.M0 

TAIL 1 

TAIL 2 

.. . . . - . .. . , -. . .. -. -: 

_ .--. r'.-. i - A  .- - - - - -  --, , _. _ > . . ;,. . .. ;. -. . -.-1 _ .. r .. --...-...---..~-......,I-.,..-..,. .....,...* L .. ---.--.--. --...- -- ------- 



TAIL 1 

TAIL 2 



TABLE 1X.- CONTINUED 
( 1 )  a = 11.( IS0 

TAIL 1 

I 

TAIL 2 



T A B L E  IX.-  C O N T I N U E D  
(jl a = 15.86O 

TAIL 1 



T A B L E  I X . -  CD%CLUDED 
lk) a = 19.86' 

T A I L  1 

T A I L  2 

I I 0.02 0.22 1 )  0.44 1 1  ' 0.56 I I 0.67 1 
x/c(l U.S. I L.S. 11 U.S. I L.S. 11 U.S. I L.S. 1 1  U.S. j L.S. 1 1  U.S. I L.S. / , 

0.83 1 0.98 
U.S. I L.S. ( 

I I 
U.S. I L.S. 

I 



T A B L E  X. -  P R E S S U R E  C O E F F I C I E N T S ,  Q = 90°. 6 = 0°,  M = 2.36 
l a )  a = -4. l l D  

TAIL 1 

TAIL 2 



TABLE X .  - C O N T I N U E D  
(b) a = -2.10. 

TAIL 1 



TABLE X. - CONTINUED 
lcl a = -0. l z O  

TAIL 1 

TAIL 2 



TABLE X. - CONTINUED 
(dl  a = 1. 88O 

TAIL 1 

... . .  TAIL 2 

fl 
ii 
!J . . , . ., .. . .. i .. . ....- . . -._ _ _  ... "_-___A. . 

. , ---i-- . l  . - .  . . - - -  .,. ,.. ,. - .. ..- - .  ..-. -* ,-- - - ' 
.- %. r.. - ;..; --/-----*-----4- 



TABLE X.- CONTINUED 
le) a = 3.87. 

TAIL 1 

TAIL 2 



TABLE X. - CONTIHUED 
( 1 )  a = 5.87. 

TAIL 1 



TABLE X.- CONTINUED 
lg)  a = 7 . 8 6 O  

TAIL 1 

TAIL 2 



TABLE X.- C O N T I N U E D  
( h )  a = 9.86' 

TAIL 1 

TAIL 2 



T A B L E  X.: CONTINUED 
l i )  o = l l . 8 6 O  

TAIL 1 

TAIL 2 



TABLE X.- C O N T I N U E D  
(1) a = 15.86" 

TAIL 1 



TABLE X.- CONCLUDED 
(kI a = 1 9 . ~ 3 6 ~  

TAIL 1 

TAIL 2 



TABLE X I . -  P R E S S U R E  C O E F F I C I E N T S .  0 = OD. 6 = O O .  M = 3. 70 
la1  a = - 3 . W  

r- -- 

- - - -- - - -- - -. .- - - - - - 
Cp at y/b of I ------ - - 

- -1 
-- .- 

0.22 
L.S. - 

0.44 0.56 0.67 0.83 ---&. . - : j 
U.S. 7 L.S. U.S. 1 L.S. 1 U.S. I L.S. U.S. / L.S. I u . v  L.S. U.S. i 2 . S .  - -- - 

T A I L  1 

TAIL 2 



TABLE X i . -  GONTINUED 
db) a - - 1 . 8 8 O  

TAIL 1 

TAIL 2 



T A B L E  X I .  - C O N T I N U E D  
(c) a = 0. l zO 

TAIL I 

TAIL 2 



i A B L E  X I . -  CONTINUED 
(dl 0 = 2. 11° 

TAIL 1 

TAIL 2 



TABLE X I . -  CONTINUED 
(a1 a = 4.10. 

TAIL 1 

TAIL 2 



TABLE X I . -  CONTINUED 
(I1  a = 6 . 0 9 O  

TAIL 1 

% 

- 

TAIL 2 



TABLE X I . -  C O N T I N U E D  
(g) a = 8.09"  

T A I L  1 ? 

+ TAIL 2 



T A B L E  X 1 . -  CONTINUED 
lh1 a = 10.OJD 

TAIL 1 

TAIL 2 



T A B L E  XI .  - CONTINUED 
( i1 .o  = l 2 . 0 9 O  

TAIL  1 

TAIL 2 



T A B L E  X I .  - CONTINUED 
(jl a = !5.09O 

TAIL 1 

I 

TAIL 2 



T A B L E  X I . -  CONCLUDED 
(k )  a = 20.08O 

I 

;'1 
1 

... 
r 

f 

C . ./ 
I 

d 
I 

TAIL 2 
- - 

I 
1 I 

- -  . - <" 
___-. --d-.-----.-*L- 

- -  - - i. 

TAIL I 



TABLE X l l . -  P R E S S U R E  C O E F F I C I E N T S ,  4 = 22.S0. 6 = 0°, M = 3.70 
( a )  a = -3.87O 

TAIL 1 

TAIL 2 



TABLE X I  I. - CONTINUEO 
(b) a = -1.8P0 

TAIL 1 

TAIL 2 



TABLE X I I . -  CONTINUED 
l c )  a = O . l Z O  

TAIL 1 

TAIL .2 



TABLE X i  1.- C03T lNUED 
( d l  a = 2. 11° 

TAIL 1 

TAIL 2 



TABLE X I  I . -  CONTINUED 
(a) a = 4.10- 

TAIL 1 



TABLE X I I .  - CONTINUED 
If) e = 6. 10° 

TAIL 1 

TAIL 2 



TABLE X I  I .-CONTINUED 
(g) a = 8 . 0 9 O  

TAIL 1 

TAIL 2 



TABLE X I I . -  CONTINUED 
(h) a = 10.09* 

TAIL 1 

TAIL 2 



TABLE X I  I . -  C O N T I N U E D  
(i) a = 1 2 . 0 9 O  

TAIL 1 

TAIL 2 



TABLE X I  I. - CONTINUED 
( j l  a = 16.09O 

TAIL 1 

TAIL 2 



ThBLE X I  I.- CONCLUDED 
l k )  a = 20.08O 

TAIL 2 



TABLE X I I I . -  PRESSURE COEFFICIENTS.  0 = 4S0. 6 = OD. M = 3.70 
la) a = -3.83- 

TAIL 1 

.. 

TAIL 2 



TABLE X l l l . -  CONTINUED 
(b) a = -1.84O 

TAIL 1 

TAIL 2 



TABL(X1 I I . -  CONTINUED 
,c) a =0.15* 

TAIL 1 

TAIL 2 



TABLE X I I I .  - C O N T I N U E D  - 
( d l  a = 2 . 1 5 O  

TAIL 1 

TAIL 2 



TAIL 1 



TABLE X l i l . -  CONTINUED 
I f 1  a = 6.14' 

TAIL 1 

TAIL 2 



T A B L E  X I I I . -  CONTINUED 
tg) a = 8.13O 

TAIL 1 

TAIL 2 



TABLE X I  I I. - C O N T I N U E D  
lh )  a = 10. l Z O  

TAIL 1 

TAIL 2 



TABLE X I 1  I .  - CONTINUED 
l i l  a = 12.13O 

TAIL 1 



TABLE XL I I .  - CONTINUE0 
l j )  a = 16.13' 

T A I L  1 

TAIL 2 

11 0.02 
x/cll U.S. I L.S. U.S. I L.S. u.s.1 L.S. 1 1  u.s.1 L.S. / I  u.s.1 L.S. I /  U.S.1 L.S.11 U.S.1 L.S. / 

r , I  I I I ,I I - .  

0.22 O M  0.56 0.67 0.83 0.98 1 



T A B L E  X I  I I. - CONCLUDED 
(kl a = 2 0 . 1 3 O  

TAIL 1 

TAIL 2 



TABLE X IV . -  PRESSURE C O E F F I C I E N T S ,  Q = 67.5O. 1 = 0°,  !A = 3.70 
(a1 a = -3. 80° 

TAIL 1 

.s 

TAIL 2 



T A B L E  X I V . -  CONTINUED 
(b)  n = -1. 81° 

TAIL 1 

TAIL 2 



TABLE X I V . -  CONTINUED 
(c)  o = 0.19' 

TAIL 1 

TAIL 2 



TABLE X IV . -  CONTINUED 
(4) a = 2.18. 

TAIL 1 

TAIL 2 



TABLE X IV . -  CONTINUED 
(e l  a = 4.17- 

TAIL 1 



TABLE X I V . -  CONTINUED 
If) a = 6 . 1 7 O  

TAIL 1 

TAIL 2 



T A B L E  X I Y .  - COHTINOED 
lgl a = 8.17= 

TAIL 1 

TAIL 2 



T A B L E  X I V .  - CONTINUED 
(h) a = 10.16" 

TAIL 1 



TABLE X I V .  - CONTINUED 
I i l  a = 12. l S O  

TAIL 1 

TAIL 2 



T A B L E  X I V . -  C O N T I N U E D  
(jl a = 1 6 . 1 ~ 5 ~  

TAIL 1 



T A B L E  X I V . -  C O N C L U D E D  
(k) a = 2 0 . 1 7 O  

TAIL 1 

TAIL 2 



T A B L E  XV.- P R E S S U R E  C O E F F I C I E N T S .  = 90°, 6 = 0°, M = 3.70 
(a1 a = -3.95- 

TAIL 1 

TAIL 2 



T A B L E  XV.- CONTINUED 
(b)  a = -1. 9b0 

T A I L  1 

TAIL 2 



TABLE XV. - CON1 INUED 
(c) u = 0.03* 

TAIL 1 



TABLE XV. - C O N T I N U E 0  
(dl a = 2. OZO 

TAIL 1 

TAIL 2 



TABLE XV. - CONTINUED 
(el o = 4.03. 

TAIL 1 



TABLE XV. - CONTINUED 
(11 a = 6. OZO 



TABLE XV.-  CONTINUED 
lg) a = 8. D l 0  

I I 0.02 0.22 I I 0.44 I I 0.56 11 9.67 I I 0.83 I I 0.98 I 
x/cl U.S. I L.S. 1 1  U.S. I L.S. 1 1  U.S. I L.S. 11 U.S. I L.S. I! U.S. I L.S. 11 U.5. I L.S. 1 1  U.S. I L.S. 

TAIL 1 

TAIL 2 



TABLE XV. -  C0NTI;JUED 
(h! o = 10. 01° 

TAIL 1 

TAIL 2 



TAIL 1 



T A B L E  X V . -  CONTINUED 
(j) 0 = 16.01° 

TAIL 1 

TAIL 2 



TABLE XV.- CONCLUDED 
lk )  o = 20.01° 

TAIL 1 



T A B L E  X V I . -  PRESSURE C O E F F I C I E N T S .  Q = On, b 2 8 8  = - 1 5 O .  M = 1.60 
l a )  a = -3. SO0 

TAIL 1 

TAIL 2 



TABLE X V I . -  CONTINUED 
( b l  a = -1.49- 

TAIL 1 

TAIL 2 



TABLE X V I .  - CONTINUED 
I c )  a = 0. 50° 

TALL 1 

TALL 2 



TABLE XW!.- CONTINUED 
( d l  a = 2. SO0 

TAIL 1 

T A I L  2 



TABLE X V I . -  CONTiNUED 
( e l  a = 4.50° 

TAIL 1 

TAIL 2 



TABLE X V I . -  CONTINUED 
(11 u = 6.50- 

TAIL 1 

TAIL 2 



TABLE X V I . -  CONTINUED 
(g l  a = 8. 50° 

TAIL i 

TAIL 2 



TABLE XV1. -  CONTINUED 
(h) a = 10.50° 

TAIL 1 

TAIL 2 



TABLE XV I . -  CONTlNUED 
li) a = 12.50° 

TAIL 1 



T A B L E  X V I . -  CONTINUED 
ljl a = 16. YO0 

TAIL 1 

TAIL 2 



TAIL 1 

TAIL 2 



TABLF. X V I I . -  P R E S S U R E  C O E F F I C I E N T S ,  O = O O .  f ~ ~ , ~  = - 1 5 O .  ht = 2.36 
( a )  a = -4.06O 

TAIL 1 

e 

TAIL 2 



TABLE X V I I . -  CONTINUED 
(b) a = -2.06O 

TAIL 1 

TAIL 2 



TAB;[ XV I I .  - CONTINUED 
tcl a = -0.07. 

TAIL 1 

TAIL 2 



TABLE X V I I .  - CONTINUED 
(dl a = 1 . 9 3 O  

TAIL 1 

TAIL 2 



TABLE X V I I .  - CONTINUED 
(el a = 3.92" 

TAIL 1 

TAIL 2 



TABLE X V I I .  - CONTIPUED 
( f l  a = 5.92- 

TAIL 1 

TAIL 2 



T A B L E  X V I I . -  CONTINUED 
( g l  a = 7. 91° 

TAIL 1 

TAIL 2 



TABLE X Y I  I.- CONTlNlJED 
(hl a = 9.9i0 

TAIL 1 

TAIL 2 



TABLE X V I  I.- CONTINUED 
(1)  a = 11.91° 

TAIL 1 



TABLE XV I1 . -  CONTINUED 
(1) a = 15. 91° 

TAIL 1 

TAIL 2 



TABLE XVII. - CONCLUDED 
it) a = 19, 91° 



TABLE X V I 1 I . -  PRESSURE COEFFICIENTS, @ = O n .  62,4 = - I S 0 .  M = 3.70 
(a1 a = - 3 . 8 7 O  

T A I L  1 

TAIL 2 



TABLE X V I  I  I.- CONTINUED 
[bl a = -1-8es 

TAIL 1 

TAIL 2 



TABLE X V I I  1.- CONTIRUED 
[c) a = 0. It0 

TAIL 2 



TABLE X V I  I I.- CONTINUED 
id)  a = 2. 11° 

TAIL 1 

TAIL 2 



TABLE X V I  I I.- COIITI!IUED 
[el a = 4.11" 

TAIL I 

TAIL 2 



T A B L E  X V I  11.- C O H T l n U E D  
If1 a = 6.09. 

TAIL 1 

TAIL 2 



T A B L E  X V I  I I.- C O N T I N U E D  
lg) a = 8.10' 

TAIL 1 

TAIL 2 



TABLE X V I  I I.- CONTINUED 
ih) a = 10.09. 

TAIL 1 

TAIL 2 



TABLE XV111.- CONTINUED 
(U a = 12.09' 

TAIL 2 



TABLE XV1I I . -  COWTIWUED 
(j) . = I*. 09' 

TAIL 1 

TAIL 2 



TABLE X V I  I I .  - CONCLUDED 
(k) a = 20. 0a0 

TAIL 1 

TAIL 2 



TABLE X I X . -  PRESSURE COEFFICIENTS;  = 4 5 O .  b = - 1 5 O .  M = 1.60 
(a) a = -3. 30° 

TAIL 1 

TAIL 2 



TABLE X IX.  - CONTINUED 
(b) a = -1. 30° 

TAIL 1 

TAIL 2 



TABLE X I X .  - CONTINUED 
Ic) n = 0. 70° 

TAIL 1 

TAIL 2 



TABLE X I X . -  CONTINUED 
(d l  a = 2. 70° 

TAIL 1 

TAIL 2 



TABLE XI%.- CONTINUED 
(1) a = 4.30. 

T A I L  I 

T A I L  2 



TABLE XIX.- COHT IHUED 
f f l  a=6.70° 

TAIL 1 

TAIL 2 



TABLE %IX.- CONTINUED 
Igl a = 8. 70° 

TAIL 1 

TAIL 2 



TABLE XIX,- CONTINUED 
(h l  a = 10.70° 

TAIL 1 

TAIL 2 



TABLE XIX.- CONTIHUED 
l i l  a = 12. 70° 

TAIL 1 

TAIL 2 



TABLE XIX.- COlJTlNUcD 
I]) a = 16. 70° 

TAIL 1 

T A I L  2 



TABLE X IX . -  CMICLIJDED 
IkI a = 20.76. 

TAIL 1 

T A I L  2 





TABLE XX. - CONTINUED 
(11 a = -2.27. 

TAIL 1 

TAIL 2 



TABLE X X . -  CONTINUED 
(c) I = -0.26. 

TAIL 1 

i 2  
'I. 
t 

TAIL 2 



TABLE X X .  - CONTINUED 
(d l  a = 1.73- 

TAIL 1 

TAIL 2 

- . ---.- a:' . 
. . . d  !,I 

* .. - ,- _ . . _ ( _ +  . .:. . , . ,, . . , ,,. .. .. .. . . . e . ...- - . . -.p.-.. .. -.... 1 ..--.--.------------A 



TABLE XX,-  CONTINUE@ 
(e) r 5 3.72. 

TAIL 1 

TAIL 2 



T A B L E  XX. - CONTINUED 
( 1 )  a = 5. 71° 

1 

TAIL 1 

TAIL 2 



TABLE XX.- CONTINUED 
(g) a = 7.71. 

TAIL 1 

TAIL 2 



TABLE XX.- CONTINUED 
(h )  a = 9. 70° 

TAIL I 



TABLE XX.- CONTINUED 
(1) a = 11-70" 

TAIL i 

TAIL 2 



TABLE XX. - CONTINUED 
11) a = 15. 71. 

TAIL 1 

TAIL 2 



TABLE XX.- CONCLUDED 
It) a = 19.71- 

I 

T A U  1 

TAIL 2 



TABLE XXI.- PRESSURE COEFFICIENTS. 45.. 6 = -ISo, M = 3.70 
W a = -3.83. 

TAIL 1 

TAIL 2 



TABLE XXI. -  CONTIHUED 
(bl a = -1.84. 

TAIL 1 

TAIL 2 



TABLE X X I .  - CONTINUED 
Icl a = 0.15. 

TAIL 1 

TAIL 2 



TABLE XX1.- CONTINUED 
(dl  a = 2.15. 

TAIL 1 

TAIL 2 



TABLE X X I .  - CONTIIIUED 
(el 0 = 4.14. 

TAIL 2 



TABLE X X I .  - C O N T I N U E D  
( 1 )  a = 6 . 1 4 O  

TAIL 1 

TAIL 2 



TABLE X X I .  - CONTINUED 
lg)  o .: 8.13O 

TAIL 1 

TAIL 2 



TABLE X Y l .  - EONTrNUED 
l h )  a = 10. l Z O  

TAIL 1 

TAIL 2 





TABLE X X I .  - CONTINUED 
lj) a = 16.13- 

TAIL 1 

TAIL 2 



TABLE XXI.- CONCLUDED 
lk) a = 20.13* 

TAIL 1 

TAIL 2 



TABLE X X I I . -  P R E S S U R E  C O E F F I C I E H T S ,  9 = 90°, b I s 3  =-15*, M = 1.60 
(a) a = -3.45- 

0 

TAIL 1 

TAIL 2 



TABLE X X l l . -  CONTINUED 
lbl a = -1.41° 

TAIL 2 



TABLE X X I  I . -  CONTINUED 
(c)  a = 0.55- 

TAIL 1 

TAIL 2 
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TABLE X X I  I. - CONTINUED 
(el a = 4. 5S0 

TAIL 1 

TAIL 2 



T A B L E  X X I 1 . -  CONTINUED 
I f )  a = 6 . 5 5 O  

TAIL 1 

TAIL 2 



TABLE X X I I . -  CONTINUED 
(gl  a = l .5SE 

TAIL 1 

TAIL 2 



T A B L E  X X I  I.- C O N T I N U E D  
Ih) o = 10.55' 

TAIL 1 

TAIL 2 



TABLE X X I I . -  CONTINUED 
(ii u = 12.56* 

TAIL 2 



TABLE X X I  I.- C O N T I N U E D  
( j )  a = 1 6 . 5 6 O  

TAIL 1 

TAIL 2 



T A B L E  X X I  I.- CONCLUDED 
(k) a = 20.55O 

TAIL 1 

TAIL 2 



TABLE X X I I 1 . -  PRESSURE COEFFICIENTS. 9 = 90'. I l S 3  = -15.. M = 2.36 
(1) 0 = -4.11. 

TAIL 1 

TAIL 2 



TABLE X Y I I  I . -  CONTINUED 
tb) a = -2.10° 

TAIL L 

TAIL 2 



TABLE X X I I  I.- C O N T l l l U E D  
(c) 0 = -0.120 

TAIL 1 

TAIL 2 



T A B L E  X X I I 1 . -  CONTiHUED 
Id) o = I. 8 8 O  

TAIL 1 

TAIL 2 



T A B L E  X X I  I I . -  CONTINUED 
(el 0 = 3.87* 

TAIL 1 

TAIL 2 



TABLE X X I  I I. - CONT INUED 
l I) .a = 5. 81° 

TAIL 1 

TAIL 2 



TABLE X X I I  I. - CONTINUED 
l g )  a = 7. 8b0 

TAIL 1 



TABLE XX111.- CONTINUE0 
(h )  a = 9.86" - 

TAIL 1 

TAIL 2 



TABLE X X  l l I .  - CONTINUED 
( i) a = 11.85. 

TAIL 1 

TAIL 2 



TABLE X X I  I I. - CONTINUED 
lj) a =  15.86a 

TAIL 2 



TABLE XX t 1 I .  - CONCLUDED 
(kt a = 19.86' 

TAIL 1 

TAIL 2 



TABLE X X I V . -  PRESSURE COEFFICIENTS, 9 = 9C, = -IS*, M = 3.10 
.(a) a = -3 .959 

TAIL 1 

TAIL 2 s 



1 

$ 

i 
b 
1 
6 

I 
I 
ij 
1 
i i' TAIL 2 

- - 
I -.. . .. - --,.-. - "  - _-_ ____-C--.. 

------- 



TABLE XXIV . -  CONTINUED 
tc) o'= 0.03. 

TAIL 1 

TAIL 2 



TABLE X X I Y . -  CONTIMUED 
(dl  o 5 2.03- 

TAIL 1 

TAIL 2 



TABLE XX IV . -  CONTINUED 
( 0 )  a = 4. OzO 

TAIL 1 

TAIL 2 



TABLE X X l V . -  CONTiNUEO 
(11 a = 6.02. 

TAIL 1 

TAIL 2 



TABLE XX IV . -  CONTINUED 
49) a = 8.01. 

TAIL 1 

TAIL 2 



TABLE X X I V .  - CONTINUED 
(h) a = 10.O1° 

TAIL 1 

TAIL 2 



TABLE X X I V . -  CONTINUED 
t i )  a ,= 12.01° 

TAIL 1 

TAIL 2 



TABLE X X I V . -  CONTINULD 
i j l  a = 16.01° 

TAIL 1 

TAIL 2 



T A B L E  X X I V .  - CONCLUDED 
(kl a.= 20.01e 

TAIL 1 

TAIL 2 



- - - 

1 9 . 0 5 4  
H i n g e  l i n e ,  92.17 

'102.33 

T a i l  p l a n f o r m  B T a i l  p l a n f o r m  C 

T a l l  p l a n f o r m  A 

0 .01  r a d l u s  o n  
bolh  leading and 
t r ~ i l i n g  kdges /€=>< 26.2" n o r m a l  to  l e a d i n g  

1 . 1 1  and t r a i l i n g  edges 

1  

9=0° 

Figure 1 .- *tails sf model. All linear dimensions are in centimeters. 



T a i l  p l a n f o r m  A T a i l  p l a n f o r m  B 

t p r e s s u r e  o r i f i c e s  

T a i l  p l a n f o r m  C 

Figure 2 .- Details of pressure or i f  ice locations.  

- 
x l c  

0.05 
.lo 
. 1 5  
- 2 0  
.25 
.30 
-40 
.50 
.60 
.70 
.80 
.90 
.95 

y l b  
0.02 
.02 
.02 
.02 
.02 
. 0 2  
.02 
.02 
.02 
.02 
.02 
.02 
.02 

0.56 '0.67'0.83 I '0.98 
.56 .67 83 .98 
. I L  ! .67 1 :a3 1 .98 

0.22 
.22 
- 2 2  
.22 
.22 
.22 
.22 . 
.22 
.22 
.22 
.22 
.22 
.22 

' 0 . 4 4  
. 4 4  
. 4 4  
- 4 4  
. 4  
. 4 4  
. 4 4  
. 4 4  
. 4 4  
. 4 4  
. 4 4  
. 4 4  
. 4 4  

.98 

.98 

.98 

.98 

.98 

.98 

.98 

.98 

.98 

.98 

.56 ' .67 .83 

.56 .67 1 - 8 3  

.56 

.56 

.56 

.56 

.56 

.56 

.56 

.56 

.67 .83 

.67 

.67 

.67 

.67 

.67 

.67 

.67 

.83 

.83 

.83 

.83 

.83 

.83 

.83 



(a) a = 0.50°. 

Figure 3.- Pressure c o e f f i c i e n t s  for t a i l  planforn A a t  M = 1 -60, 4 = 0°, and 6 = 00. 
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Figure 3 .- Continued. 
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Figure 4.- Pressure ccefffcients for tail planform A at M = 2.36, @ = 0°, and 6 = OO. 
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Figure 5.- Pressure coe f f i c i en t s  for tail planform A at M = 3.70, 6 = 0°, and 6 = 00. 



0 U.S. 
0 L.S. 

Figure 5.- Continued. 



0 U.S. 
a L.S. 

1 

I 1 . .L 

0.0 
I 

0.5 1 .B Q.0 0.5 1 .O 
x/c x/c 

TAR. 1 TAE 2 

Figure 5.- Concluded. 



OUJ.  ' 
LJ. 

(a) CY = 0.650. 

Figure 6 .- Pressure coeff ic ients  for t a i l  planform A a t  M = 1 .60, 6 = 22.50, and 6 = 00.  
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Figure 7.- Pressure coeff ic ients  for tail p~anfatm A at M = 2.36, I$ = 22.S0, and 6 = OO. 
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. P i g w e  8.- Pressure coefficients for tail planfoxm A at M = 3.70, 4 = 22.S0, and 6 = 00. 
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Figure 9 .- Pressure c o e f f i c i e n t s  far t a i l  planform A at M = 9.60, 4 = 4s0, and 6 = oO, 
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N * Figure 10.- Pxzraure c o e f f i c i e n t s  for  tail planform A at M = 2.36, 4 = 4S0, and 6 = OO. 
W 



0 US. 
0 LS. 

(b) a =  9.710. 

Figure 10 .- Continued. 



0 US. 
n L.S. 

0.0 0.5 ' 1.0 0.0 
05 1 .o 

x/c x/c 
TAIL 1 TAIL 2 

(c )  a=19.70°. 

Figure 1 O .- Concluded. 



.8 - 
1.6b 

0.0 0.5 1.0 0.0 0.5 1.0 
x/c 

TAIL 1 
x/c 

TAIL 2 

(a) a =0.15O. 

Figure 11..- Pre*aure c o e f f i c i e n t s  for tail  planform A a t  M = 3.70, 6 = 45O, and 6 = 00. 
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Figure 12.- Pressure coefricients for tail planform A at M = 1 -60, @ = 67.S0, and 6 = 00. 
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Figure 13.- pressure coefficients for tail planform A at M - 2.36, 4 = 67.50, and 6 . 00. 
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Figure 14.- 'Pressure coefficients for t a i l  planf or? A a t  M = 3.70, $ = 67.50, and 6 = 00. 
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Figure 15.- Pressure coeff ic ients  for tail planform A at  M - 1 -60, @ . = go0, and 6 = OO. 
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Figure 16.- Pressure coefficients for tail planform A at M = 2.36, 4 = 90°, and 6 = OO. 
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Figure 18.- Pressure coefficients for t a i l  planform A at M - 1.60, ( = oO, and 62,4 = -1 so. 
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Figure 19.- Pressure coeff  fcients for tail  planform A at M = 2.36. ( = 0°, and 82,4 = -1 soe 
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Figure 20.- ContinuQd. 
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Figure 21 .- Preijsure coe f f i c i ents  for tail planform A at M = 1 -60 ,  4 = 450, and 6 = -1 50. 
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Figure 22 .- Pressure c o e f f i c i e n t s  for tail planf a r m  A at  M = 2.36, 4 = 45O, and 6 - -1 SO. 
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Figure 23 .- Pressure coeff ic ients  for tail  planform A H = 3.70. @ = 4s0. and 6 = -1 50. 
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Figure 24 .- Pressure coefficients f o r  tail planEorm A a t  M = 1 .60, Q = 90°. and h ,3 = -1 5O. 
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Figure 25.- Pressure coef f i c i en l s  f a  tail planfom A at H = 2.36, 6 = go0, and 61 ,3 = -1 SO. 
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