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SUMMARY 
3 

A wind-tunnel investigation was made at low speed in the Langley 
stability tunnel to determine the effects of sideslip on the static lon- 
gitudinal trim characteristics of three fighter-type airplane models. 
Static lateral stability data for the models are also presented but are 
not discussed. The models consisted of a 45’ swept-wing model with a 
horizontal tail which was geometrically similar to the wing and was 
mounted in a position slightly below the wing, a clipped-delta-wing model 
with a horizontal tail which also was geometrically similar to the wing 
but was mounted in a moderately high position with respect to the wing, 
and a 60' delta-wing model which did not have a horizontal tail. 

The results of the investigation have indicated that the clipped- 
delta-wing model had the greatest variation of pitching-moment coefficient 
with angle of sideslip and this variation occurred throughout the lift- 
coefficient range and was greatest at high positive lift coefficients. At 

* a lift coefficient of zero, for example, the'change in nose-down pitching- 
moment coefficient in going from an angle of sideslip of O" to -20' was 
equivalent to that produced by about k" incidence of the horizontal tail. 

INTRODUCTION 

During certain maneuvers, several fighter-type airplanes have encount- 
ered uncontrollable motions which resulted in the attainment of large side- 
slip angles. (S ee ref. 1, for example.) As a result of these occurrences, 
knowledge of the effect of sideslip on the static longitudinal stability 
is of interest. Some information on this subject has been presented in 
references 2 and 3. 
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The present low-speed investigation was made as an extension of the 
work of references 4 and 5 and an unpublished investigation made in the 
Langley stability tunnel in order to show the effects of sideslip on the 
static longitudinal trim and static lateral stability characteristics of 
three fighter-type airplane models for an angle-of-attack range of -28O 
to 28' and sideslip angles to -3OO. The models consisted of a 45' 
sweptback-wing model (model A), a clipped-delta-wing model (model B), 
and a 60’ delta-wing model (model C). Models A and B had horizontal 
tails similar in plan form to their wings whereas model C did not have 
a horizontal tail. Since, for these models, the static longitudinal 
characteristics were previously investigated only at 0' sideslip and, 
in general, the static lateral stability characteristics were obtained 
for sideslip angles of *5O in reference 4 (model A), in reference 5 
(model C), and in an unpublished investigation (model B), prime consid- 
eration has been given to the longitudinal characteristics of the models. 
The brief discussion of the lateral characteristics is confined to the 
linearity of the curves at high angles of attack and sideslip. 

SYMBOLS 

The data presented herein are referred to the stability system of 
axes shown in figure 1. The moments were measured about the center-of- 
gravity positions indicated in figure 2. The symbols and coefficients 
used herein are defined as follows: 

FL lift, lb 

drag, lb 

side force, lb 

rolling moment, ft-lb 

My 

MZ 

" A 

pitching moment, ft-lb 

yawing moment, ft-lb 

aspect ratio, b2/S 

b span, ft 

S area, sq ft 

c local chord parallel to plane of symmetry, ft 

c 2 mean aerodynamic chord, B c2dy, ft 

--- 
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2 tail length from center of gravity to E/4 of tail measured 
parallel to fuselage reference plane, ft 

Y spanwise distance measured from 
of symmetry, ft 

and perpendicular to plane 

zW vertical distance of wing above 
line, ft 

or below fuselage reference 

9 

P 

v 

a 

P 

it 

2 nv dynamic pressure, r 
2' lb/sq ft 

mass density of' air, slugs/cu ft 

airspeed, ft/sec 

angle of attack of fuselage reference line, deg 

angle of sideslip, deg 

horizontal-tail incidence angle, deg 

CL % lift coefficient, - 
9% 

6 drag coefficientj A 
9% 

cY 
FY side-force coefficient, - 

qsw 

Cn MZ yawing-moment coefficient, - 
g%Pw 

Subscripts: 

W wing 

H horizontal tail 

v vertical tail 

--- _-_.._ __._ v-_-.- --- 
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Model-Component Designations 

For convenience the model configurations are defined by a grouping 
of the following symbols which denote model components: 

F fuselage 

V vertical tail 

H horizontal tail 

APPARATUS AN0 MODELS 

The 6- by 6-foot test section (ref. 6) of the tigley stability 
tunnel was used for the present investigation. The models were mounted 
on a single support strut which was rigidly attached to a sax-component 
balance system. 

A three-view drawing of each of the models is presented in figure 2 
and additional model details are presented in table I-. Photographs of 
model B in the 6- by 6-foot test section of the Iangley stability tunnel 
are presented as figure 3. Model A was previously used for the inves- 
tigation of reference 4 and model C was previously used for the inves- 
tigation of reference 5. With a few exceptions, the air inlets and exit 
for model B were open. Models A and C were solid throughout. All models 
were constructed of laminated mahogany with aluminum-alloy trailing edges 
on the wings and tails to prevent warpage. 

TESTS 

The tests consisted of six-component measurements of the aerodynamic 
forces and moments through an angle-of-attack range of -28O to 28’ at 
sideslip angles of O", -6O, -12°, -20°, and -30' for the complete models 
(complete model C did not have a horizontal tail) and at sideslip angles 
of 00, -l.s", -200, and -30' for models A and B with their horizontal tails 
removed. For complete model A, data were also obtained at p = -23O over 
an angle-of-attack range 'of *l2O. Data were obtained at angles of attack 
of -8O, -u", and -16~ through a sideslip range from 4O u to -30° for 
each model (horizontal tail on and off for models A and B P . 

Inasmuch as the effect of sideslip on the longitudinal characteristics 
of model B was rather large, even at CL = 0, some additional data were 
obtained on this model. At angle of attack of O", data were obtained, over 
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a sideslip range of 4' to -30°, 
tail on (it = 

with the original fuselage, horizontal 
O") and off, and with the faired fuselage shown in figures 2 

and 3, horizontal tail on (it = O", -4') and off. Data were also obtained 
over the same sideslip range for complete model B with the faired fuselage 
and with the leading-edge slats fully extended. With (it = 0') and with- 
out the horizontal tail, model B was also tested with the faired fuselage 
over an angle-of-attack range of %l2' at S = 0' and -6’. The wing alone 
was mounted in a low position with respect to the model center of gravity 
and was tested through the sideslip range at a. = 0'. In mounting the 
wing for these tests, relatively thick brackets were required and, conse- 
quently, the drag coefficients presented herein are probably not truly 
representative of the drag of the wing alone; this is especially true at 
large sideslip angles where the drag of the brackets approaches that of a 
flat-plate normal to the wind. 

All tests were made at a dynamic‘pressure of 24.9 lb/sq ft and a Mach 

number of 0.13. The test Reynolds numbers were 0.876 x 106, 1.013 x 106, 
and 1.650 x 106 based on the mean aerodynamic chord of models A, B, and C, 
respectively. 

CORREK!TIONS 

Approximate jet boundary corrections (ref. 7) were applied to the 
angle of attack and drag coefficient. Horizontal tail-on pitching-moment 
coefficients were corrected for the effects of the jet boundaries by the 
methods of reference 8. The data were not corrected for the effects of 
the support strut or blockage; 
be negligible. 

on the basis of past experience, they would 

RESULTS AND DISCUSSION 

Presentation of Results 

Aerodynam+c characteristics are shown by the variation of the coeffi- 
cients CL, CD., %l, c-f> %, and 'C!z with angle of attack for several 
angles of sideslip presented in figures 4, 5, and 6 for models A, B, and C, 
respectively. In figure 7 is presented, for each model, the vsriation 
of c, with CL, for several angles of sideslip and in figure 8 is pre- 
sented, for several lift coefficients, the variation of Cm with J3 for 
models A and B with their horizontal tails on (it = O") and off and for 
complete model C which did not have a horizontal tail. The variation of 
the coefficients with angle of sideslip for angles of attack of about -8', 
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-120, and -16’ is presented in figures 9, 10, and ILL for each model. 
(These data are in agreement with those obtained through the angle- 
of-attack range at a constant sideslip angle.) In figure I2 is shown 
the variation of the coefficients at a = 0' for model B with (it = 0') 
and without the horizontal tail and for the wing alone of model B. The 
effect, for model B, of fuselage fairing, leading-edge slat deflection, 
and horizontal-tail incidence'on the variation, at CG = O", of the coef- 
ficients with angle of sideslip is presented in figure 13. 

Static Longitudinal Stability 

Briefly, in regard to the basic data of figures 4 to 6, the lift coef- 
ficient for all models decreases with an increase in the angle of sideslip. 
Model C, which is more symmetrical with respect to the fuselage reference 
plane, has lift and pitching-moment curves that are almost antisymmetrical 
at corresponding positive and negative angles of attack. The lack of anti- 
symmetry in these curves for models A and B is the result of the relative 
position of the wing and horizontal tail on the fuselage. Information on 
the effects of the wing and the horizontal-tail.position on the static 
longitudinal stability is presented in references 2 and 9. 

The static longitudinal stability of the models is generally affected 
by changes in sideslip angle only-at high lift coefficients and at large 
sideslip angles (figs. 'j'(a), 7(b), and 7(c)). The pitch-up tendency that 
occurs for complete‘model A at about CL = 0.56 (p = 0') is relatively 
unaffected by changes in sideslip angle up to about -20'; at larger angles 
of sideslip, it appears that the model ma.y have greater stability in this 
lift-coefficient region although the data are rather sparse for a definite 
conclusion. At about a corresponding negative lift coefficient, the pitch- 
down tendency at j3 = 0' is reduced only slightly by a change in the angle 
of sideslip. Pitch-up also occurs for complete model B (fig. 7(b)) but at 
a higher lift coefficient (about CL = 0.75) than that occurring for model A. 
This pitch-up is relatively unaffected by changes in the angle of sideslip 
and there is no tendency for'pitch-up in the negative lift-coefficient 
range. At j3 = 0' there are no tendencies for pitch-up or pitch-down for 
model C but when p = -30' is reached these tendencies do appear at lift 
coefficients of about 0.65 and -0.48. In general, regardless of the side- 
slip angle, the largest variation of static longitudinal stability with 
lift coefficient occurs for model A, whereas the least variation occurs for 
model C. 

Variation of Pitching-Moment Coefficient With Sideslip 

Of the three models investTgated, the greatest variation of pitching: 
moment coefficient with angle of sideslip occurs for model B (figs. 7(b) 
and 8(b)) ind this variation occurs throughout the-lift-coefficient range 

- .---_I_-.. 
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and is greatest at high positive lift coefficients. Model C?, in general, 
has the least variation of pitching-moment coefficient with angle of 
sideslip. 

On the basis of the horizontal-tail effectiveness determined from the 
data of figure 13(a), the change in nose-down pitching-moment coefficient 
at CL = 0 (fig. 7(b)) resulting from a change in the angle of sideslip 
from 0' to about -20' is equivalent to that produced by a deflection of 
the horizontal tail of about ho. 

The effect of sideslip on the contribution of the horizontal tail to 
the pitching-moment coefficient is largest for modelB (compare fig. 8(a) 
with fig. 8(b)) and this fact and the fact that there is generally little 
effect of sideslip on the wing-fuselage contribution to the pitching- 
moment coefficient (figs. 8 and 12) probably accounts for the large var- 
iation of pitching-moment coefficient with angle of sideslip for model B. 
The pitching-moment coefficient of the wing alone of model B at a = 0' 
(fig. 12) is relatively unaffected by changes in the angle of sideslip. 

!lhe foregoing results are, in general, similar to those presented in 
reference 2 in that the low-aspect-ratio delta-wing model (model'(J) expe- 
rienced the least effect of sideslip on the pitching-moment characteristics. 

Effect of Modifications to Model B on Static Longitudinal 

Stability and kriation of Pitching-Moment . 

Coefficient With Side&p 

Since complete model B experienced a large effect of sideslip on the 
pitching-moment coefficient, some additional data were obtained with the 
fuselageVfaired as shown in figures 2 and 3 in order to determine the 
influence of eliminating the rather large ducts. There is, in general, 
only a small effect of eliminating the ducts (by fairing the fuselage) on 
the variation of Cm with CL for model B with or without the horizontal 
tail (fig. 'j'(d)) and there was little effect on the variation of the 
pitching-moment coefficient with angle of sideslip at a = 0' (fig. 13(a)). 

Some additional data were obtained with the faired fuselage model with 
the leading-edge slats extended and with the horizontal tail at an angle 
of incidence of -4'. These data (fig. 13(a)) indicate that a negative 
increment in Cm is producedby extending the slats and that the increment 
was about constant for the sideslip range investigated. An angle of inci- 
dence of the horizontal tail of -4O produced a large positive increment 
in the pitching-moment coefficient, as would be expected, and this increment 
also was about constant for sideslip angles less than -24O. 

~. _--- .- _-___ ~_ __ _~_~~~ _._ .____ c  -__-.... c  -___-.___ --. .-~-~-.- 
--~---~.---.- 
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Static Lateral Stability 

Only brief consideration will be given to the static lateral data 
of the models since there was some overlapping of the range of test vari- 
ables of the present investigation and those of reference 4 (model A), 
reference 5 (model C), and an unpublished investigation of model B. The 
lateral data for the large angle-of-attack and sideslip ranges may be of 
some use in analog-computer studies of combined lateral and longitudinal 
motions. 

At high angles of attack, all models exhibited nonlinearities in the 
variation of the rolling- and yswing-moment coefficients with angle of 
sideslip (figs. 4 to 6 and figs. 9 to IL). Also, the rolling- and yawing- 
moment coeff%cients of models A and B were appreciably affected by their 
horizontal tails (figs. 4(e), 4(f), 5(e), and 5(f)). All models became 
directionally unstable at certain angles of attack and sideslip. This 
instability occurred in some cases at an angle of attack of O" (figs. 4, 
5, and 12) for large sideslip angles. 

CONCLUSIONS 

Results of a wind-tunnel investigation at low speed, made to deter- 
mine the effects of sideslip on the static longitudinal trim character- 
istics of three fighter-type airplane models, have indidated the fol- 
lowing conclusions: 

1. Of the three models investigated, a clipped-delta-wing model, 
having a horizontalta5lin a moderately high position relative to the 
wing, had the greatest variation of pitching-moment coefficient with angle 
of sideslip and this variation occurred throughout the Hft-coefficient 
range and was greatest at high positive lift coefficients. For example, 
at a lift coefficient of zero, the nose-down pitching-moment coefficient 
produced in going from an angle of sideslip of O" to -20' was equivalent 
to that produced by about 4 ' incidence of the horizontal tail. 

2. A 60~ delta-wing model without a horizontal tail had the least 
variation of pitching-moment coefficient and static longitudinal stabil- 
ity with angle of sideslip. 

3. For all angles of sideslip investigated, a 45O swept-wing model, 
having a horizontal tail slightly below the wing, had the greatest 
variation of stability with lift coefficient for the moderate positive 
and negative lift-coefficient range. 

Langley Aeronautical Isboratory, 
National Advisory Committee for Aeronautics, 

Langley Field, Va., June 1, 1956. 



NACA RM L56Flg 

REFERENCES 

1. NACA High-Speed Flight Station: Flight Experience With Two High- 
Speed Airplanes Having Violent Lateral-Longitudinal Coupling in 
Aileron Rolls. NJ&X RM H55fl3, 1955. 

2. Polhamus, Edward C.: Some Factors Affecting the Variation of 
Pitching Moment With Sideslip of Aircraft Configurations. NACA 
RM L5%2ob, 1955. 

3. Goodson, Kenneth W.: Some Effects of Ailerons on the Variation of 
Aerodynamic Characteristics With Sideslip at Low Speed. NACA 
RM ~55120, 1956. 

4. Jaquet, Bryan M., and Fletcher, H. S.: Wind-Tunnel Investigation 
at LowSpeed of Sideslipping, Rolling, Yawing, and Pitching Char- 
acteristics for a Model of a 45' Swept-Wing Fighter-Type Airplane. 
NACA R.M L5P1, 1955. 

5. Goodman, Alex, and Thomas, David F., Jr.: Effects of Wing Position 
and Fuselage Size on the Low-Speed Static and Rolling Stability 
Characteristics of a Delta-Wing Model. NACA Rep. 1224,‘1933. 
(Supersedes NACA TN 3063.) 

6. Bird, John D., Jaquet, Byron M., and Cowan, John W.: Effect of Fuse- 
lage and Tail Surfaces on Low-Speed Yawing Characteristics of a 
Swept-Wing Model As Determined in Curved-Flow Test Section of the 
Langley Stability Tunnel. NACA TN 2483, 1931. 
RM L&13.) 

(Supersedes NACA 

7. Silverstein, Abe, and White, James A.: Wind-Tunnel Interference With 
Particular Reference to Off-Center Positions of the Wing and to the 
Downwash at the Tail. NACA Rep. 547, 1936. 

8. Gillis, Clarence L., Polhamus, Edward C., and Gray, Joseph L., Jr.: 
Charts for Determining Jet-Boundary Corrections for Complete 
Models in 7- by lo-Foot Closed Rectangular Wind Tunnels. NACA 
m L-123, 1945. (Formerly NACA ARR L5G31.) 

9. Goodman, Alex: Effects of Wing Position and Horizontal-Tail Position 
on the Static Stability Characteristics of Models With Unswept 
and 45O Sweptback Surfaces With Some Reference to Mutual Inter- 
ference. NACA TN 2504, 1951. 

-- - . .-- -__.J-._l__-__l_~~-~ .-.___ ____-_ --.-.... __----I--_-_q~. --~-_ _.. 



10 

!CABLEI 

GEXNElRIC (ZHARCmnCS OF I<ODEEs 

NACA FM L56Flg 

Model A b!o&elB . I&de1 c 

Jhg: 
Aspectrstio ...................... 
Taperratio ...................... 
SP",ft.,..................-.-. 
Area,sqft ...................... 
Root chord, ft ..................... 
&an aeroaynamic chord, ft ............... 
Quarter-chonis-vreepangle, deg. ............ 
Dihearalangle,deg .................. 
Geometric tvist, deg .................. 
Incidence, deg ...................... 
RACA airfoil section pardlel to plane of symmetry: 

Root ......................... 

IJizhe;,t-&o; &&: : : : : : : : : .............. 
slat rotation about hinge line for fxiiiy opened 

position, deg .................... 

Horizontal tail: 
Aspectratio. ..................... 
Taperratio ....................... 
SPM,ft...........- ............ 
Area,sqft ....................... 
Rootchord,ft ..................... 
K~anaerodynamic chord,ft ............... 
Quarter-chord sweep angle, deg. ............ 
Dihedralangle,deg .................. 
Geometric twist, deg. ................. 
Incidence, deg ..................... 
NACA airfoil section parallel to plane of symmetry: 

Root ......................... 
!cip ... .. .... . .... .. .. 

Tail length from center of gravity to E/4 of 
......... ta~,ft....................~ 

Arearatio,SR/Q ................... 

G s, Tailvolume,~-~.................“ 
WSW 

Vertical tail (to reference Idme): 
Aspect ratio ...................... 
Taperratio ...................... 
span,ft ....................._f. 
Area,sqft ...................... 
Root chord, ft. .................... 
~.~~aerodynamiccho,ft ............... 
Quarter-chord sweep angle, de@; ............. 
IWA airfoil section parallel to root chord: 

Root. ........................ 
Tip. .. .. .... . .... .. .. ........ 

Tail length from center of gravit3 to E/4 of 
~l.ft.............- ......... 

Arearatio, S+/% ................... 

-Lv sv Tailvolume,qJ~ . . . . . ..I --f-f------ 

3.56 
0.30 

22; 
1:3o9 
0.935 

45 
0 
0 
0 

64(QpOW 
-0.0525 

2.91 
0.226 

'2-~~ 
1:55o 
1.080 

'z-g . 
0 

“I 
CcO8(mcdifiea) 
oOO5(rKdifiea) 

-0.0691 

3.56 
0.30 

1.98 
0.676 
0.670 
0.479 

45 
0 
0 
0 

I 24l 

0CO7(mcdIfied) 
C0d+(mcdified) 

1.148 1.607 
0.263 0.17-I 

2.80 
0.225 
1.133 
0.459 

::z . 
34.3; I 0 

o,-4 I 

0.323 0.263 I I 

c 
1.203 
o-157 I yg - I 

FUSelage: 
~ngth,ft..,...................- 
Finenessratio..................... 

2.31 

3.o4: 

“2-g: 
1:758 

52.2 
0 
0 
0 

65~003 
65~003 

0 

ITone used 

2.18 
0 

1.123 
0.579 
1.029 
0.687 

34.5 

65006 
65~06 

z,” . 

0.082 

2.700 
9-w 

. 
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X 

Relafwe wmd 

/Ye/a fr ve wmd MZ 

Figure l.- Stability system of axes. Arrows indicate positive forces, 
moments, and angular displacements. 

------- __------- --- ----I_--- ----.- ---- ~-~-- .- -.-- ~- ~_~- ~~ ~--~- _.... _ _ 
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Y&A .z;sti 

437 

250 sd 

.’ 

L fuselage reference p/one 

MadeI A 

Figure 2.- Geometry of models. Dimensions are in inches. 
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60 

I: .6-l W.SG’. 
c/4 $5” ’ 

m ,’ 
~--2l.Li8 L ‘~=.+j a $/A 

..” n+ A3G;r 

~l--~--T=‘,“, 

--- 
fusefage reference plane 

-KWhgrefefeme&m~- 

4443 

Figure 2.- Continued. 
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Figure 2.- Concluded. 



i 
1 

I I I 

(a) Original fuselage. 

(b) Faired fuselage. 

Figure 3.- Photographs of model B. 
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Figure 4.- Continued. 

=32 -28 -24 -20 -I6 -12 -8 -4 0 4 8 12 I6 20 24 28 32 
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(b) C!; plotted against CL. Horizontal tail on (it = 0') and off. 
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(c) Cm plotted against a. Horizontal tail on (it = 0') and off. 

Figure 4.- Continued. 



.6 

4 

.2 

0 

/ I 

r I 

.6 

.2 

0 

SP -I6 -I2 -8 -4 0 4 8 I2 I6 20 24 28 32 
Angle of ahck, cr;‘ cieg 

(d) C$ plotted against a,. Horizontal tail on (it = 0') and off. 

Figure 4.- Continued. 
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(e) Cn plotted against a. Horizontal tail on 
( 
it = O" 1 and off. 

Figure 4.- Continued. 
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(f) Cl plotted against CC. Horizontal tail on ( it = 0°) and off. 

Figure 4.- Concluded. 



(a) CL plotted against a. Horizontal tail on ( it = O"> and off. 

Figure 5.- Variation of aerodynamic characteristics of model B with angle 
of attack for several angles of sideslip. 
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(b) CA plotted against a. Horizontal tail on ( it = O"> and off. 

Figure 5.- Continued. 
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(c) Cm plotted against a. Horizontal tail on ( it = 0°) and off. 

Figure 5.- Continued. 
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(a) Cy plotted against a. Horizontal tail on it = 0°> and off. 

,Figure 5.- Continued. 
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Angle vf &J&, Cl?, dip 

(e) Cn plotted against a. Horizontal tail on (it = O") and off. 

Figure 5.- Continued. 
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(f) Cl plotted against a. Horizontal tail on (it = O") and off. 

Figure 5.- Concluded. 
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(4 CL and Cb plotted against a. 

Figure 6.- Variation of aerodyn&c characteristics of model C with ogle 
of attack for several angles of sideslip. 
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(b) C, and Cy plotted against a. 

Figure 6.- Continued. 
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(4 c2 and Cn plotted against a. 

Figure 6.- Concluded. 
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(a) Model A with (it = O") and without horizontal tail. 

Figure 7.- Effect of sideslip angle on the variation of Cm with CL 
for three fighter-type airplane models. 
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(b) Model B  with (it = 0') and without horizontal tail. 

Figure 7.- Continued. 
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(c) Model C. 

Figure 7.- Continued. 
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(d) Model B with (it = O") and'without horizontal tail. Original and 
faired fuselage. 

Figure 7.- Concluded. 
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(a) Variation of G, with p for complete model A  (it = O"), 
complete model A  less horizontal tail, and for horizontal- 
tail contribution. 

Figure 8.- Effect of sideslip angle at several lift.coefficients on 
pitching-moment coefficient of three fighter-type airplane models. 
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(b) Variation of Cm with p for complete model B (it = O'), complete 
model B less horizontal tail, and for horizontal-tail contribution. 

Figure 8.- Continued. 
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(c) Variation of C, with p for model C. 

Figure 8.- Concluded, 
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(a) Vexiation of Cm, 

( 

CL, and Ch with p. Horizontal tail on 
it = 00) and. off. 

Figure 9.- Variation of aerodynamic characteristics with angle of side- 
slip for three a.ngles of attack for model A. 
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(b) Variation of Cy, CJ,, and Cn with p. Horizontal tail on.(it = O") 
and off. 

Figure 9.- Concluded. 
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(a) Vsxiation of C& CL, and. CA with p. Horizontal 
tail on it = ( 0°) and off. . 

Figure 10.: Variation of aerodynamic chsxacteristics with angle of side- 
sli-p for three angles of attack for model B. 
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(b). Variation of Cy, 
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CD and Cn with p. Horizontal tail on it = ( 0°) 
and off. 

Figure lo.- Concluded. 
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Figure IL- Variation of aerodynamic chszracteristics with angle of side- Q 
slip for three angles of attack for model C. G 
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Figure 12.- Variation of aerodynam ic characteristics with angle of side- 
slip for various components of model B. Original fuselage; it = O"; 
CC= 00. 
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(a) Variation of Cm, CL, and C!]; with p. 
Horizontal tail on and off. 

_) 
Figure 13.- Effect of fuselage fairing, slats, and horizontal-tail inci- 

dence on the variation of aerodynamic characteristics of model B with 
sideslip angle. 'Z= o". 
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(b) Variation of Cy, Cl, and Cn with p. 
Horizontal tail on and off. 

Figure 13 .- Concluded. 
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