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SUMMARY

Apparatus and t:chniques were developed for measuring in a
Tow-speed wind tunnel the static and dynamic (rotary balance)
aerodynamic data pertinent to spin behavior of a general aviation
aircraft.

The main results were:

1. Collection of static force and moment data for several
airplane configurations at angles of attack from 0 to
90 degrees and angles of sideslip from 0 to 40 degrees.

2. Difficulties, shortcomings and unsuitability of some
aspects of the rotary balance mount as constructed
were discovered and identified for avoidance in a new
design for a mount.

The principal objective - the development of research capability
in spin investigation - has been achieved.

THE RESULTING FACILITY

A. The Model

The photographs and drawing of figures 1, 2, and 3 show a model
whose configuration is representative of a low wing general aviation
aircraft. It incorporates a six-component strain gage balance buried
within the fuselage at a force and moment center at the quarter chord
of the mean aerodynamic chord longitudinally and 22% chord above the
plane of the mean aerodynamic chord vertically.

Two tail cone sleeves were fabricated for initial testing to
determine the effect of tail cone cross section shape on the forces
and moments. The altered shapes are shown in figure 4. Modeling
clay was used to fair the sleeves into basic model fuselage contours
at the front and rear ends of the sleeves, which were at the wing
trailing edge juncture with the fuselage and the leading edge of the
horizontal tail juncture with the fuselage respectively.

The model also provides for complete removal of the empennage
assambly for testing in a "tail-off" configuration, as well as other
placement of the vertical and horizontal placement of the horizontal
trail.



B. The Static Test Mount

Figure 3 shows the model as mounted in the wind tunnel. The
stin; is bolted to the turntable of the tunnel so as to keep the
model centered while sweeping through a range of angle of attack.
Sideslip is manually adjustable between tunnel runs by rotating
the model with respect tu the probe.

C. The Rotary Balance Mount

Inspection of the mount as used, as portrayed in figure 5,
explains in hindsight, why aerodynamic interference was encountered
between the model and the vertical portion of the mount. The prox-
imity of the model (about 1.7 span lengths) to the support and instru-
mentation structure caused a pressure field which showed up as a
cyclic variation in the forces and moments as the model was made to
rotate. The efffct was measured at 45 degree increments in azimuth
around the circle of rotation by halting the model at each angle.
Minimum - very near zero - interference was noted when the model was
in the exact nose-down (wings horizontal) position, so that orien-
tation was used as a "tare" position for all data runs with the
rotary balance. But a low level of confidence resulted from the
ignorance as to whether the dynamic interference was significant.
Consequently, the first priority for future work is to extend the
mount to at least 2.5 to 3 times the span length in front of any
mount struts.

Other lesson. learned for incorporation in the rig are:

1. Data reduction from the oscillograph traces is
speeded and simplified if the model is mass-balanced
as closely as possible at all angles of attack, to
minimize cyclic perturbations in force and moments.

2. Driving the rotation with a chain and sprocket tends
to excite vibration in the model, producing another
unwanted component in the data traces. Either direct
or belt drive will replace the chain and sprocket in
the redesign.

3. The mount as used had a lower 1imit of 30 degrees for
angle of attack and an upper limit of 90 degrees. This
should be altered to accommodate angles of attack down
to as near zero degrees as possible.

With these alterations incorporated, apparatus should not get
in the way of measuring rotary balance data on a new mount.



THE DATA OBTAINED

A. Static Data

Figures 6 through 38 present moment data for several configu-
rations of the model. The data were quite repeatable and show
reasonable trends, and thus are thought to be valid.

The Reynolds number of approximate1¥ 300,000 corresponds to
a tunnel dynamic pressure of 15 1bs./in.¢, which was the value
agreed upon by the NASA project monitor and the author.

B. Rotary Balance Data

Only two plots are shown, figures 39 and 40, and they should
be considered as being for illustration purposes, because of the
difficulty with the aerodynamic interference. Althouyh the data
were, like the static data, repeatable and the trends are reason-
able, no other data were retained, for lack of confidence in their
validity.

CONCLUSION

It is felt that the desired goal of achieving a capability
to perform spin research has been realized. With the construction
of a new mount for rotary balance testing, the facility will permit
pursuit of an understanding of the mechanisms of spin behavior.

Two other tools have been acquired or developed to help that
cause: a hydrogen bubble machine for flow visualization at normal
tunnel speeds, and a bouyant-model "swimming pool" technique for
the same purpose.

Support by this grant has made possible continued spin research
at Wichita State University.
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Figure 5 Rotary Balance Mount




BETA = 0-0 DEGREES
EL EVATOR CEFLECTION = 0-0 DEGREES
RUOER DEFLECTION = 0-0 DEGREES

RN = 0-3081E 06

BASIC MODELs TAT. OFF

CRM TAIL CONFIGLRATION ("
x
BASIC MDIELs TAI N F 3

0-07 ¢

0-02 ¢

100-0

ALPHA (DEGREES)

Figure 6



CRM

0-12¢

0-07 ¢

0-06

0-05

ROLLING MOMENT VARIATION WITH TAIL CONFIGURATION

_-———.—.———.—————_——.———_—.———.———__._._.___._._._...__.—.____._-_

BETA = -10-0 DEGREES

ELEVATOR CEFLECTION = 0-0 DEGREES
RIOCER (EFLECTION = 0-0 DEGREES

RN = 0-309=€ 06

TAIL CINFIGURATIDN SYMEOL
BASIC MODEL» TAIL OFF X
*

BASIC MOCELs TAIL ON

0-00

. 3
10-0 a20-0 30-0 40-0 SD-0 €0-0 70.0 80-0 \B%-‘o 10C-0

ALPHA (DEGREES)
Figure 7



CRM

0-12+

0-10 ¢

0-05 }

0-08 {

-0-014

BETA = -20-0 DELGREES
ELEVATOR CEFLECTION = 0.0 DEGREES
RUOCER DEFLECTIDN = 0-0 CEGREES

RN = 0-233E 06

TAIL CONFIGURATION SymaL.
BASIC MODEL s TAIL OFF X
»

BASIC M E : TALL Lo

Al_PHA (DEGREES)
Figure 8



ROLLING 'MOMENT _VARIATION WITH TAIL CDNFIGUR’ATIDN

BETA = -30-0 DEGREES
ELEVATOR CEFLECTION = 0.0 DEGREES
RUOCER CEFLECTION = 0-0 CEGREES

RN = 0-2825E 068

CRM TAIL CONFIGRATLON SsYwMaL
BASIC MOEl.s TAIL OFF X
%

BASIC MODELs TAIL ON

100-0

ALPHA (CEGREES]
-0-03 Figure 9




BETA = -40-0 DEDGREES
ELEVATOR DEFLECTION = 0-0 CEGREES
RUODER CEFLECTION = 0-0 DEDREES

RN = 0-2397E 06

CRM TAIL CONFIGURATION . SMEIL

BASIC MODELs TAIL OFF
BASIC MDOELs TAIL. ON

X X

D-11

0-10

0-03

10-0 2.0

ALPHA (DEGREES)
—0-02 Figure 10




BETA = 0-0 DEGREES

€ELEVATOR DEFLELTION = 0-0 (EGREES
RUDCER DEFLECTION = 0-0 CEGREES

RN = 0-2961E 06

CRM TAIL CINFIGURATION SYMBEOL

BASIC MDODEL. WITH SQUARE TAIL CONE X
BASIC MODEL W' ¢ ¢ \LF SOLARE TAIL CONE 3

012

BASIC MODEL ¥, %311 S JUARE TAIL CONE +
0-11
010

0-09

0.07

e

006

0-0S

100-0

ALPHA (DEGREES)
063 Figure 11




e e —n ———— ——— —_— —— —_ — " — ——— n T —— ——— . — - han S R4 e S o e ve — — e -

BETA = -10-0 DEGREES
ELEVATOR DEFLECTION = 0-0 TEGREES
RUDOER DEFLECTION = 0-0 DEGREES

: RN = 0-2932F 06

CRM TAIL CONFIGURATION SYMBOL

BASIC MODEL WITH SQUARE TATL CONE
BASIC MODEL WITH HALF SQUARE TAIL CONE
BASIC MODEL WITHOUT SQUARE TAIL CONE

+X X

el
o
9

o-02

0-01

10.0 0.0 30.0 Q-0 50-0 S0-0 70.0 80-0 -0 100-0

-D-01

_ , ALPHA (DEGREES)
-0-03 Figure 12




141

CRM

0.07

~C-01

-0.02

— e e s —— —— —————tan ———

BETA = -20-0 DEGREES
ELEVATOR DEFLECTION = 0-0 DEGREES
RUDCER CEFLECTION = 0.0 DEGREES

e b bl b e e S

— e - —— — —— o WS S W e W e e M e e e

RN = 0-2925E 06

TAIL CONFIGURATION SYMBOL
BASIC MODEL WITH SQUARE TAIL CONE x
BASIC MODEL WITH HA'F SQUARE TAIL CONE %
BASIC MODSL. WITHOUT SUARE TAIL CONE +

-0-03

10-0 20-0 30-0

ALPHA (DEGREES)
Figure 13




ROLLING_MOMENT_VARIATION WITH_TAIL CONFIGURATION
BETA = -30.-0 DEGREES

ELEVATOR CEFLECTION = 0-0 DEGREES

RUDCER OEFLECTION = 0-0 CEGREES

Gl

CRM

0-12

0-10

0-03

0-08

0-07

RN = 0-2820E 06

TAIL CONFIGURATION
BASIC MDDEL. WITH SQUARE TAIL CONE
BASIC MOOEL WITH HALF SOQUARE TAIL CONE
BASIC MODEL. WITHOUT SQUARE TAIL CONE

+X X é

~0-01

10-0

ALPHA (DEGREES,
Figure 14



BETA = -40-0 CEGREES
ELEVATOR DEFLECTION = 0-0 DEGREES
RUDDER DEFLECTION = O-0 DEGREES

N = 0.2924 05

CRM TAIL CONFIGRATION

BASIC MOOEL WITH SQUARE TAIL CONE
BASIC MODEL WITH HALF SQUARE TAIL CONE
BASIC MODEL WITHOUT SQUARE TAIL CONE

vxx

91

D-00

10-0 2p-0

-0-01

-p.02

ALPHA (DEGREES)
~0-03 Figure 15

_—




L1

D-10

_0-084

Cc-07 ¢

0-03

0-03

0-02

0-01

T T T e T e T e e e e e e s e o o 2m om im m om o =m m n wm oL m  Mm T Sm S MM s T SRR

BETA = -20-0 DEGREES
ELEVATOR DEFLECTIDN = O-0 CEGREES
RUDDER DEFLECTION = 0-0 [EGREES

RN = 0.295€ 08

TAIL CONFIGURATION SYMBOL
BASIC MODEL. WITH SQUARE TATL CONEs TAIL OFF X
_BASIC MODEL. WITH SOUARE TAIL CONE, TAIL ON »

10-0 20-0 30-0 0-0 50-0 ) 0.0 70-0 80-0 g&o 100-0

! ALLPHA (DEGREES)
Figure 16

ya



BETA = 0.0 DEGREES RN = 0-3031E 06

ELEVATOR CEFLECTICN = 0.0 DEGREES
Cv RUICER DEFLECTION = 0-0 CEGREES TALL CONFIGURATION Snea-

BASIC MOOELs TAIL OFF X

0.4 BASIC MODELs TAIL ON ) A
0-30
0-20
0-10 )
o A A )

10-0 20-0 . . . . 0.0 100-0

-0-10 (DEGREES)

-0-30

8L

-0-70 ¢}

-0-90

——

-1-10

-1-20

Figure 17




~0-40

-1.00 }

-1-30

PITCHING_MOMENT VARIATION WITH TAIL CONFIGURATION

—— e s i A W~ — o — —— ——— . — i — — — o —

BETA = -10-0 DEGREES
ELIEVATOR DEFLECTION = 0-0 OEGREES
RUER [EFLECTION = 0-0 [EGREES

e - ———— —— ——— o — - — " o —

RN = 0-30S=E 06

TAIL CONFIGRATION SYMBOL
BASIC MOCEL» TAIL OFF X
BASIC MODEL» TAIL ON *

80-0 0.0 100-0

ALPHA (DEGREES)

Figure 18



-0-20

-1.004

~1-40

F'ITCHING MOMENT VARIATION WITH TAIL CONFIGURATION

BETA = -20-0 DEGREES

RN = 0.-293€ 06

ELEVATOR [EFLECTION = 0-0 [EGREES
RUDCER [EFLECTION = 0.0 DEGREES TALL. CONFIGURATION S
. BASIC MODEL» TAIL OFF X
BASIC MODEL., TAIL ON %
SD-0 m:o 70-0 m:0 [0-0 100-0

ALPHA (DEGREES)

Figure 19

-—— -



L2

0.40 ¢

0.30

0-20

G-10

-0-70

-1-00

-1-10

-1-30

-1-30

-1.40 !

PITCHING MOMENT VARIATION WITH TAIL CONFIGURATION

s o s o — — —— — —— — o~ ———————— — — — —— " S ————— —— — Mt — T —— ———— —

ETA = -30-0 ELREES RN = 0.23=E£ 08
ELEVATOR DEFLECTION = 0.0 DEGREES
RUDCER DEFLECTION = 0-O [EGREES TALL. CONFIGLRATION Svve-
BASIC VOCEL, TAIL OFF X
BASIC MOCEL» TAIL ON s
10-0 20-0 30-0 400 S0-Q 80-0 70-0 80-0 80-0 100-0

ALPHA (DEGREES)

T

Figure 20

v



PITCHING MOMENT VARIATION WITH TAIL CONFIGURATION

BETA = -40-0 DEGREES AN = 0.-297E 06
M ELEVATIR [H—'Lm (‘—;.8—0 DEGREES TAIL CONFIGURATION syvaa
BASIC MOOELs TAIL OFF X
»

8-y BASIC MODELs TAIL ON

Q-30

10-0 20-0 30-0 -0 S0-0 60-0 70-0 80-0 80-0 100-0

-g.10

a2

-0-90 {

-1-00 §

-1-10

-1.20}

~-1-30 ¢

Figure 21




CM

0-40 ¢

PITCHING MOMENT _VARIATION WITH_TAIL CONFIGURATION

gt Tt s s n A o s v = a T — T ) S um T M el s St s e e S e S e e

BETA = 0.0 DEGREES

ELEVATOR CEFLELCTION =
RUDOER CEFLELCTION = 0-0 DEGREES

0.C (EGREES

RN = 0-2961E 06

TAIL CONIGRATION SYMBOL.
BASIC MODEL» PLUS FULL SQUARE TAIL CONE X
BASIC MODEL» FLLIS HALF SQLARE TAIL CDNE ’*
BASIC MOCEL +

=-1.-00

-1-10

-1-20

-1-40

S0-0 60-0 70-0 80-0 90-0 100-0

ALPHA (DEGREES)

Figure 22

—— -



F’ITCHING MOMENT VARIATION WITH TAIL CONEIGURATION

BETA = -10-0 DECREES
E1L.EVATOR EFLECTION = 0-0 EGREES
™ RONER CEFLELCTION = 0.0 DEGREES

———- . ——— —— — . —— _—— ——— ——— i — T — T—_—— -

RN = 0.29%E 06

TAIL CONFIGURATION SYMBOL

BASIC MOCEL» FLLS FULL SQUARE TATL CONE x
BASIC MODELs FLLS HALF SOUARE TATL CONE %
BASIC MOCEL +

~1-00

~1-10

-1.20

-1-30

1.4

0.0 . 80-0 700 80-0 960 100-0

ALPHA (DEGREES)

Figure 23

PON———



o o o e e e T e o e e i e e o i = G e . > - S A e —

BETA = -20-0 DEGREES RN = 0.292<E 08
'ELEVATOR CEFLECTION = 0.0 DEGREES ;
= RLOCER CEFLECTION = 0.0 CEGREES TAIL. CONFIGURATION =\ B
BASILC MOCELs PLLIS FULL SQUARE TAIL CONE X -
>er BASIC MOCELs FLLS HALF SOUARE TATIL CDNE E .3 —
_BASIC MODEL +
6-30 .
0-20
0-10
0.0V ) -

60-0 70-0 80-0 90-0 100-D

ALPHA (DEGREES)

62

-0-60

~0.70

-0-90

— et

-1-20 ¢

-1-30

— e

it Figure 24




9¢

CM

0-40 ¢

G-30

D-10

-0-1",

-0.90

~1-30

~1-40

PITCHING MOMENT VARIATIDN WITH TAIL CONFIGURATION

BETA = -30-0 DEGREES RN = 0-2920E 06
ELEVATOR DEFLECTION = 0.0 DEGREES
RUDCER [EFLECTION = 0.0 DEGREES TAIL CONFIGURATION Snved
BASIC MODELs PLUS FLLL. SQUARE TAIL CONE X
BASIC MODELe PLUS HALF SOUARE TAIL. CONE £
BASIC MOOEL +
10-0 20-0 30-0 40-0 S0-0 60-0 70-0 BO»Dv 90-0 100-0

ALPHA (DEGREES)

Figure 25

——— -



PITCHING MOMENT . »» ATION WITH TAIL CONFIGURATION

BETA = -40.0 DEGRE:LC : RN = 0-2924€ 06

ELEVATOR DEFLECTION = O-  EGREES )
CM RUDCER DEFLECTION = 0-C # TAIL CON-IGURATION SYMECL.
BASIC MODEL., PLUS FULL SOUARE TATL CONE b4
0-40 BASIC MODEL» PLUS HALF SQUARE TAIL CONE 3

BASIC MODEL +

10-0 20-0 30-0 -0 S0-0 60-0 70-0 e0-0 0-0 100-0

-0-10 ALPHA (DEGREES)

L2

-0-40

-0-60

Figure 26

~-1-40




8¢

PITCHING _MOMENT VARIATION WITH TAIL CONFIGURATION

ot v o - o —— e —— s - - ———— . ———— — o o fhe M s St an gmm e e e e e o

BETA = -20-0 EGREES
ELEVATOR DEFLECTION = 0-0 DEGREES
CM RUDER CEFLECTION = 0.0 DEGREES

—— e - —

RN = 0.2952E 06
TATL OONFIGURATION SYMBOL

BASIC MODEL. WITH SQUARE TAIL CONEs TAIL OFF X
0-%0 BASIC MODEL. WITH SQUARE TALL CONEs TAIL ON »

0.-30 ¢4

10-0 20.0 30-0 4.0 30.0 60.0 7Q.0

-0-70

-1-30

-1-40

80-0 0.0 100.0

ALPHA (DEGREES)

Figure 27

e

— e



T . - st - — et o G e — = — — — — o —— ——— o — — — — o . - — a— — —

BETA '= 0-0 DEGREES
ELEVATOR (EFLECTION = 0.0 DEGREES

RN = 0-3081€£ 08

6¢

CN RUDDER CEFLECTION = 0.0 DEGREES TAIL ONFIQRATION | Svve.
BASIC MXEl.» TAIL OFF X

0-03r BASIC MODEL, TAIL ON %

-2

0-01

-0-01

-0-05

30-D

€400

ALPHA (DEGREES)

Figure 28



0t

CN

0-3

0-01

0-00

-0-06

BETA = -10-0 DEGREES
ELEVATOR DEFLECTION = 0-0 DEGREES
RKUODER DEFLECTION = 0-0 OFGREES

RN = 0.2092 06

TAIL CONFIGURATION

BASIC MODEL» TAIL OFF
BASIC MODEL.» TAIL ON

xXé

70— .0 0.0 100.0

ALPHA (DEGREES)

Figure 29



Le

CN

0-03 ¢

0-o2

—-0-01 ¢

-0.-03

-0-05

BETA = -20-0 DEGREES
ELEVATOR [EFLECTION = 0-0 DEGREES
RUDCER DEFLECTICN = 0-0 [CEGREES

RN = 0.293C¢ 08

BASIC MODEL» TAIL OFF

TAIL CONFIGURATION SyvBOL.
x
BASIC MOCEL.r TAIL ON *

10-0 2.0 30-0 40-D

7T— &0-0 ot 100.0

ALPHA (DEGREES)

Figure 30

s



et

CN

0.02

Q.01

-0.04

——— s - ——t—_ — — —— "

BETA = -30-0 DEGREES
ELEVATOR DEFLECTION = 0-0 DEGREES
RUER [EFLECTION = D-0 DEGREES

—— — e — —————— ——— - (o _————— " T— S o o —

RN = 0.2925€ 06

BASIC MOOEL» TAIL OFF

TAIL CONFIGURATION Syverl.
x
BASIC MOCELs TAIL ON %

ALPHA (DEGREES)

Figure

— _,,—*V’///’—“\\\jZEx;
~_J0-0 //,fuﬂ5/7> 80-0 100-0

JR————

e



Lt

Q-3

BETA = -40-0 DEGREES N = D 6
ELEVATDR DEFLELCTION = 0.0 EGREES
RUOCER DEFLECTION = 0-0 CEGREES TAIL CONFIGURATION sneL
BASIC MODEL, TAIL OFF x
€

BASTC MOOEL,» TAIL ON

10.0 20-0 2.0 40-0 o~ oo

ALPHA (DEGREES)

Figure 32

o RO, o



YAWING MOMENT VARIATION WITH TAIL CONFIGURATION

BETA = 0-0 DEGREES RN = 0-2961£ 06
ELEVATOR DEFLECTION = 0-0 DEGREES .
CN RUDDER CEFLECTION = 0-0 DEDREES TAIL CONFIGLRATION  SvMeL
FUL SQUARE TAIL CONE X
0-03 HALF SQUARE TAIL CONE
BASIC MODEL +
0.02
G-01

-0-03

-0-04

~0-06

ALPHA (DEGREES)
Figure 33



BETA = -10-0 DEGREES RN = 0.2932€ 06
ELEVATOR DEFLECTION = 0-O DEGREES
N RUDDER DEFLECTION = 0.0 DEGREES TAIL CONFIGURATION  SYMOOL
FULL SQUARE TAIL CONE X
o HALF SQUARE TAIL CDNE 3
| BASIC MODEL. +
0.2

0.0

-0.01

-0-03

ALPHA (DEGREES)
Figure 34




9t

CN

0-03

-0-04

YAWING MOMENT VARIATION WITH TAIL CONFIGURATION

BETA = -20-0 DEGREES
ELEVATOR LEFLECTION = 0.0 CELREES
RUDDER DEFLECTION = 0.0 [EGREES

RN = 0.-2925€ 06

TAIL CONFIGURATION SYME0L.
FLLL SQUARE TAIL CONE X
HALF SQUARE TAIL CONE 3¢
BASIC MODEL +

ALPHA (DEGREES)
Figure 35

-— -



CN

0-03

0-01

-0-03

-0-04

BETA'

ELEVATOR CEFLECTION = 0-0 DEGREES
RUDDER (EFLECTION = 0-0 DEGREES

~-30-0 DEGREES

RN = 0-2920E 06

TAIL CONFIGURATIDN SyMBOL

FLLL SQUARE TAIL CONE X
HALF SOUARE TAIL CONE e
BASIC MODEL. +

10-0

ALPHA (DEGREES)
Figqure 36

-



8t

BETA = -40-0 DEGREES RN = O-2P4F 06 B
ELEVATOR DEFLECTION = 0.0 DEGREES
CN RUODER DEFLECTION = 0-D DEGREES TAIL CONFIGURATION — Sned-
FULL SOUARE TAIL CONE X
0-03 HALF SQUARE TAIL CINE 3¢
BASIC MODEL +
0-02
0-01
0-00 )
10.-0 e0-0
-0.01 7
-0.02
-0-03
-0+.04
-0.05
o.06 ALPHA (DEGREES) -

Figure 37



6¢

CN

o-02

~0-01

-0-04

-0-05

. . —— o —— . —— - " G — Y ——— - ——— N W G G . . e e W T M S T e —

BETA'= -20-0 DEGREES

L EVATOR DEFLECTION = 0-0 [EGREES

RUCER DEFLECTION = 0-0 EGREES

RN = 0.295% 06

. TAIL CONFIGURATIIN Syma0L.

BASIC MIDEL. WITH SQUARE TAIL CONEs TAIL OFF X
BASIC MODEY. WITH SQUARE TAIL CONEs TAL ON »

s 0%

0.0

80-0 90.-0 100-0

ALPHA (DEGREES)

Figure 38

——— e

——



ov

Cprb VARIATION WITH $P " S
BASIC MODEL

BETA = 0.0 DEGREES Rn = 0.3304 €06
ELEVATOR DEFLECTION=0.0 DEGREES
RUDDER DEFLECTION=00 DEGREES ALPHA x % + 0 Y A ¥

DEGREES 30 40 50 60 70 80 90

a0 , . . . . . : 290

4 v\ Y
—

0‘0 -+ + + + " . d:ﬂo
v -

00 — A 4 + 3 ‘=:70

*\
Cl ,rb T ¥ -

0.0 N " : N 4 + 3 A ‘='60

+ —
J:SO

— -

0.0\ T 3¢
ﬁ-— ————_u—--"""-w-.
o =30
0.0 + ¢ - 4 } + ! + } ¢
0.01 0.02 0,03 0,04 0.05 0.06 0.07 0.08 0,09 0.1
-001 4 H

Fiaure 39



Ly

Cues VARIATION WITH &

BASIC MODEL

BETA= 0,0 DEGREES Rn = 0.3304 £ 02
ELEVATOR DEFLECTION = 0.0 DEGREES
RUDDER DEFLECTION = 0.0 DEGREES ALPHA x % + 0 Y & v
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