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ABSTRACT

Data of interest to handling qualities investigators is presented
for various current aircraft. Included are those required to obtain
transfer functions for the aircraft's response to control inputs. Where
possible, an analytical description of the aircraft's stability augmentor
is given, and also the camplete flight envelope of each aircraft is
covered for its most common configuration and loading. Computed transfer
functions for variocus flight conditiong are included.
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SECTION I
INTRODUCTION

The purpose of this document is to provide handling qualities investi-
gators with readily usable data on various current aircraft., Included are
those data required to obtain transfer functions relating the aircraft's
respouse to control inputs. An analytical description of the aircraft’'s

stability augmentor is also given,.

For those aircraft for which complete information was available, the

following summarizes the contents and presentation:

1. A general description is given, including:

Three-view drawing and reference geometry,
b, Flight envelope.

c. Nominal configuration (weight, inertias, and c.g.
location).

d. References,
e. Basic data sources.

¢. A block diagram of the augmentor showing feedbacks, gains, and
scheduling.

3. Trim angle-of-attack and elevator versus Mach number and altitude.

k. Longitudinal and lateral nondimensional stability derivatives”
versus Mach number and altitude for the trimmed nominal configu-
ration.

Geometrical parameters, longitudinal and lateral dimensional
derivatives, and longitudinal and lateral transfer functions
for the nominal configuration at various flight conditions.
These data are usually given for body-fixed centerline axes
(body axes).

For the remaining aircraft, some portion of the above is presented as

dictated by the limits of the available data.

*These are given for the axis system of the data source.
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The intention has been to make this report completely self-consistent
insofar as symbols, nomenclature, definitions, etc. The system used is
described in three appendices. Appendix A covers axis systems, symbols
and notation, and definitions of nondimensional and dimensional stability
derivatives, Appendix B gives the axis system transformations for the
derivatives. Appendix C includes the aircraft equations of motion and

transfer functions used herein.

While complete coverage of each aircraft including only the "latest™
and "best" data would be desirable, the major criterion used was that the
data be immediately accessible to the author. This is why only isolated
flight conditions are given for some aircraft, and also why, as those
people more intimately familiar with each particular aircraft will recog-
nize, the data presented may represent an early estimate in the design
process and perhaps the "nominal configuration" is one which never left
the drawing board. The data have been reviewed and, although not all
those presented indicate unquestionable trends, those data known to be
based on only early "guesstimates" or showing unreasonable trends have
been deleted. As to how well the data can be expected to match the flying
aircraft, it is assumed that those for whom this document is intended
know well the difficulties of obtaining derivatives from flight test data.
Every attempt has been made to insure reliable translation, interpretation,

and transcription of the data from their source documents.

The manufacturers of the aircraft described herein can not be held
accountable for the information presented, nor would they be bound to
concur in any conclusions with respect to their aircraft which might be

derived from its use.
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Figure IT-i

A-TA
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0 X
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. for these flight conditions
b = 387ft
= BEFERENCES

1) LTV Vought Aeronautics Div. Rept. No. 2-533I10/5R-1981,
"A-TA Aerodynamics Data Report’, 2| May 1965 (U)

2) LTV Vought Aeronautics Div. Rept. No. 2-53310/5R-5I21,
Rev.I,"A-7A Estimated Flying Qualities, 20 August 1965 (C)

3) LTV Vought Aeronautics Div.,"Updated A-TA Aircraft
L ateral - Directional Cruise Device Configuration Data, 25 Augut 1967
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BASIC DATA SQURCES

Wind Tunnel Test and Estimates
Some Lateral-Directional Derivatives
Adjusted After Flight Test
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TABLE II-A

GEOMETRICAL PARAMETERS FOR THE A-TA

375 £t°, b = 38.7 ft, c = 10.8 Tt
c.g. at 30 percent MGC
13,635 slug-ftg, Iy = 58,966 slug-ftg, I, = 67,560 slug-ftg, I,

21,889 1b,

m = 680 slugs,

Data for body-fixed centerline axis, clean flexible airplane

= 2,933 slug-Tt°

FLIGHT CONDITION

1 2 3 L 5 6 7 8 9
h (ft) 0 0 0 15,000 | 15,000 15,000 15,000 | 35,000 | 35,000
M (=) 0.25 0.6 0.9 0.3 0.6 0.9 1.1 0.6 0.9
a (ft/sec) 1,117 1,117 1,117 1,058 1,058 1,058 1,058 973.3 973.3
0 (slugs/ft5> 0.002378 | 0.002378 | 0.002378 | 0.001496 | 0.001496 | 0.001496 | 0.001496 | 0.000736 | 0.000736
Vr, (£t/sec) 279 670 1,005 317 635 952 1,164 584 876
T= oVro/2(16/582) | 91.5 530 1,200 5.3 301 677 1,010 126 283
o, (deg) 11.2 2.9 2.1 13.3 4.0 2.5 2.9 7.5 3.8
U, (ft/sec) 27k 669 1,00k 309 633 B1 1,163 579 87k
Wy (£t/sec) 54,2 33.9 36.8 72.9 4 3 k1.5 58.9 76.2 58.1
e, (deg) -7.k -3.25 -3.8 8.8 -3.8 -3.85 —4.95 5.k —Lh
7o (deg) 0 0 0 0 0 0 0 0 0
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TABLE II-B

IONGITUDINAL DIMENSIONAL DERIVATIVES FOR THE A-TA

Note: Data are for body-fixed centerline axis, clean flexible airplane
FLIGHT CONDITION
1 2 3 L 5 6 T 8 9

n 0 0 0 15,000 15,000 15,000 15,000 35,000 35,000
M 0.25 0.5 0.9 0.3 0.6 0.9 1.1 0.6 0.9
- ~0.0145 ~0.0568 —0.0284 0.00L8k 0.0537 0.,0339 0.0386 0.0146 0.0316
Xy 0.0162 -0.0123 ~0.0732 0.00501 | —0.00620 | —0.04k40 ~0.0431 0.00337 | —0.0193
Ase 5.75 8.3k 11.6 5.63 6.96 9.13 11.2 5.70 6.61
A ~0.779 -1.92 ~3.40 —0.545 -1.16 —2.12 —2.3k4 -0.554 -1.01
Z, | —0.081L |—0.0024k | 0.0i8k —0.0857 | —0.02kk 0.00279 | 0.0353 —0.0392 | -0.0223
7o —29.0 —165 -318 —-23.8 —99.6 —209 —220 43,2 -99.4
M, |—0.00982 | —0.0232 | —0.0402 | ~0.00777 | -0.0143 | -0.0292 | -0.0639 | -0.00711 | -0.0150
My | —0.000286 | —0.000308 | —0.000370 | ~0.000178 | =0.000210 | —=0.000280 | +0.000332 | =0.000111 | =0.000163
My —0.466 ~1.17 -1.57 —0.340 —0.696 ~1.07 -1.31 —0.330 —0.539
M, | 0.00201 0.00137 | 0.00118 C.00183 | 0.0010k | —0.0019L | 0.00245 | 0.000873 | —0.00160
Mgy —5 .4k -30.5 —-8.6 -4 .52 -18.9 1.7 b2 -8.19 —20.2
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TARLE II-C

TATERAL DIMENSIONAL DERIVATIVES FOR THE A-TA

Note: Data are for body-fixed centerline axes, clean flexible airplane
FLIGHT CONDITION

1 2 3 b 5 6 7 8 9
h 0 0 0 15,000 15,000 15,000 15,000 35,000 35,000
M 0.25 0.6 0.9 0.3 0.6 0.9 1.1 0.5 0.9
Y, —0.162 -0.314 -0.51% -0.122 -0.187 —0.310 -0.5435 —0.0847 —0.145
Yga —0.00274 | —0.0105 | =0.00857 | —0.00150 | —0.00655 | —0.00691 | —0.00216 | —0.00257 | —0.00k27
Y5, | 0.0430 0.0769 | 0.0626 0.0307 0.0537 0.0550 0.0192 0.0257 0.03k7
Ié -11.9 —44 .8 —98.0 -8.79 —29.2 —56.0 —71.2 —14.9 -30.6
Ii -2.00 .46 —9.75 -1.38 —2.73 —5.19 -7.31 —1.40 -3.00
L, 1.18 1.15 1.38 0.857 0.868 0.843 0.859 0.599 0.563
Le,, 5.34 28.k4 25.2 3.75 17.6 2k .1 12.5 7.96 4.2
L5, 2.22 1.4 13.2 1.82 7.27 11.2 7.27 3.09 5.55
Né 1.28 5.4 17.2 0.948 3.12 10.2 21.9 1.38 h.72
Nﬁ —0.0870 —0.168 —0.319 —0.0310 —0.116 -0.207 —0.169 -0.0799 —0.112
N —0.369 —0.905 —1.54 —0.271 ~0.541 —0.975 —1.33 —0.247 —0.1455
Néa 0.402 2.08 1.56 0.280 1.37 1.64 1.0 0.652 1.01
I§, -1.93 —8.61 -11.1 —-1.56 —5.54 -8.80 —4.83 —2.54 —5.11




TABLE II-D

ELEVATOR LONGITUDINAL TRANSFER FUNCTION FACTORS FOR THE A-TA

Note: Data for body-fixed centerline axes, clean flexible airplane

Li3 FLIGHT CONDITION
= 1 2 3 L 5 6 7 8 9
L h o 0 0 15,000 15,000 15,000 15,000 35,000 35,000
M 0.25 0.6 0.9 0.3 0.6 0.9 1.1 0.6 0.9
tap 0.367 0.383 0.3% 0.277 0.316 0,316 0.185 0.225 0.230
Wgp 1.76 k21 6.76 1.63 3.15 5.48 8.81 2.08 3.68
& tp (1/Tpy) 0.059k 0.100 0.790 0.118 0.0620 (0.0888) 0.589 0.0kkg (0.0616)
wp (1/Tp2) 0.156 0.0698 0.0472 0.14%0 0.0710 (~0.0513) 0.0372 0.0751 (—0.0501)
Ag -5.43 -30.6 —=8.4 45,1 -18.8 41,6 —4i .3 -8.18 —20.2
Nge 1/Tg, -0.021% 0.0122 0.0728 ~0.00823 0.00716 0.04k3 0.0k22 —0.00316 0.0202
1/Tas 0.731 1.79 3.19 0.506 1.09 1.97 2.02 0.516 0.933
Ay 5.7 8.34 1.6 5.63 6.96 9.13 11.2 5.70 6.61
. ] "Tu, =1.1 125 186 8.5 120 190 23k 109 177
= ; s 8y (1/Tup) (0.%11) 0.665 (1.22) (0.369) 0.627 0.85% (0.899) 0.925 0.753
E o) (1/Tu3) (1.03) 1.30 (2.28) (0.587) 0.890 .24 (1.23) 0.466 0.719
; . -23.0 -165 -318 -23.8 -99.6 —209 —220 ~43.2 -99.4
% o 1/»1‘,,,1 51.7 126 187 58.9 121 191 23, 110 178
U]t (1/Twy) -0.110 0.23%9 (=0.00603) ~0.0lkk 0.0567 (=0.00939) | (=0.0131) -0.0553 0.419
we (1/Tyz) 0.105 0.0210 (0.0773) 0.0990 0.0386 (0.0518) (0.0530) 0.0ugh 0.0219
Ay 29.6 165 318 2L.5 99.8 209 221 43,6 9.7
’5 * /Ty -0.062k 0.00956 0.0719 -0.0549 0.00225 0.0431 Cc.0ki2 ~0.0154 0.0173
e 1/Th, 6.21 15.6 25.3 S.h1 11.8 20.0 22,2 7.64 13.2
1/Th3 —5.57 -14.3 ~23.3 —4.92 -11.0 -18.7 -21.2 ~T7.22 -12.5
Aa, ~29.0 -165 ~318 -23.8 -99.6 —-209 —220 43,2 -99.4
1/Tag, —0.00998 -0.00248 —0.00117 —0.00k17 —0.00405 —0.00147 —-0.001%9 ~0.00170 —0.00250
Ngg 1/’1‘&22 —0.0506 0.0120 0.0729 -0.0497 0.00627 0.0445 0.0425 -0.0136 0.0197
ce T/Ta25 6.33 15.6 5.3 5.55 11.8 20.0 2z.2 7.69 13.2
1/Tam -5.73 -14.3 ~23.3 -5.08 -11.0 -18.7 -21.3 -7.28 —12.5




T-0,T-91

TABLE II-E

AILFERON IATERAL TRANSFER FUNCTION FACTORS FOR THE A-TA

Note: Data for body-fixed centerline axes, clean flexible airplane

FLIGHT CONDITION

1 2 3 i 5 6 7 8 9
h 0 0 ) 15,000 15,000 15,000 15,000 35,000 35,000
M 0.5 0.6 0.9 0.3 0.6 0.9 1.1 0.6 0.9
1/Tg 0.0462 0.0411 0.0180 0.0kkg 0.04% 0.0214 0.0102 0.0319 0.0191
A 1/Tg 1.62 L.46 9.75 0.968 2.71 6.17 7.15 1.28 2.92
ta 0.237 0.202 0.218 0.23 0.156 0.175 0.189 0.114 0.128
wy 1.81 2.9 L.68 1.65 2.29 3.66 5.03 1.81 2,58
Ap 5.3 28.4 5.2 3.75 17.6 - 12.5 7.96 1h.2
WP 1/Tp, -0.0219 —0.0023k —0.00113 —-0.0232 —0.00347 ~0.001kL —0.00137 -0.00718 ~0.0024
®a gp 0.217 0.217 0.222 0.191 0.173 0.176 0.173 0.122 0.12k
@, 1.49 3.05 4.9 1.27 2.34 3.87 5.33 1.62 2.64
Ap 5.42 28.5 5.2 3.81 7.7 24,1 12.6 8.04 14.3
Nga gqp 0.210 0.217 0.222 0.183 0.173 0.177 0.175 0.119 0.124
wy 1.51 3.5 L9 1.29 2,34 3.87 5.32 1.62 2.64
Ay 0.k02 2.08 1.56 0.280 1.37 1.6 1.0k 0.652 1.00
- /Ty 0.596 1.12 1.13 0.445 0.777 0.94k 0.581 0.420 0.593
Voq - 0.0852 0.287 0.597 0.146 0.151 0.446 0.638 0.0198 0.193
@y 2.% 2.29 3.26 2.18 2.13 2.718 3.98 2.03 2.5
Ag ~0.0027h ~0.0105 ~0.00857 —0.00150 —0.00655 ~0. 00691 —0.00216 —0.00267 ~0.00427
& 1/151 (;ﬁ) (0.885) 3.26 7.76 (0.726) 2.2 5.77 10.7 0.793 (0.872)
®a /T, (ap) (0.667) -0.627 -0.254 (0.471) -1.63 —0.2h5 -0.113 0.422 (10.6)
1/TB5 -233 63.1 78.2 =391 23.2 86.8 188 -7 ~0.545
A&y -0.766 -7.06 -8.61 ~0.477 —4.16 —6.58 ~2.51 -1.56 —0.037h4
1/Tay1 (gayz) (0.943) 2.29 -1.16 (0.758) 1.32 ~0.596 -0.146 0.290 (0.801)
Ngz 1/Tay, (vay,) (0.648) 5.92 —1.84 (0.461) 392 —2.66 -7.93 0.961 (2.34)
oa Lay (1/Tay3) 0.0%96 -0.810 (3.65) 0.0673 —0.294 (3.79) 0.897 0.0499 -0.113
way (1/Ta_yu) 6.37 1.76 (10.7) 7.10 1.99 (—6.63) 9.3 3.92 1.30




RUDDER TATERAL TRANSFER FUNCIION FACTORS FOR THE A~TA

TABLE TI-F

Note: Data for body-fixed centerline axes, clean flexible airplane
FI,IGHT CONDITION
1 2 3 4 5 6 7 8 9
h 0 0 0 15,0001 15,000 15,000 15,000 | 35,000 | 35,000
M 0.25 0.6 0.9 0.3 0.6 0.9 1.1 0.6 0.9
ﬁ/frs 0.0462 0.0411 5—.0180 0.0k 9| 0.0435 0.0214 0.0102 0.0319 0.0191
A 1/TR 1.62 I he .75 0.968 2.71 6.17 7.15 1.28 2.92
€ 0.237 0.202 0.218 0.231 0.156 0.175 0.189 0.11k4 0.128
Wy 1.81 2.91 k55 1.65 2,29 3.66 5.03 1.81 2.58
Ap 2.22 1.4 13.2 18.2 7.27 1.2 7.27 3.09 6.55
NP 1/11)1 -0.0224 | —0.00z2k2 | —0.00117 | ~0.0237 | -0.00352 | ~0.00147 | —0.001k1 | —0.00723 | ~0.00243
°r | 1/my, | 2.68 5.3 8.3 2.33 | 4.3 6.63 5.56 5.16 4.39
1/Tp3 -3.28 -5.31 -7.88 -2.79 4 b5 -6.33 4,55 ~3.4k .38
Ag 1.8k 10.9 12.8 1.45 6.89 10.8 7.03 2.75 6.21
Ng’r /Ty, | 2.78 5.37 8.29 2. 4.35 6.64 5.53 3.27 L3
1/Tpy | =411 -5.53 -8.18 -3.58 | —4.68 —-6.57 .76 -3.79 4,61
Ay -1.93 -8.61 ~11.1 -1.56 |-5.54 -8.80 —4.83 —2,54 5.1
. | 1/ 1.13 h.23 9.87 0.553 | 2.3 6.12 7.5 0.578 2.6k
Vor | 0538 | o715 | 0.674 otk | 013 | 0.5% 0.790 | o.ko | 0.526
Wy 1.02 0.64& 0.502 1.17 0.7% 0.5k1 0.381 1.12 0.585
Ag 0.0430 | ©.0769 | 0.0626 0.0307 | 0.0537 | 0.0550 0.0192 | 0.0267 | 0.0347
8 /T3, | =0.0624 | ~0.00199 | 0.000266 | ~0.0603 |-0.00616 | 0.000578 | 0.00271 |—0.0178 |-0.00216
®r L1 /15, | 1.73 .45 9.76 1.4 2.70 6.17 7.11 1.32 2.94
1/T‘53 sh.7 120 186 63.6 113 170 o272 ‘110 160
Aay 12.0 51.5 62.9 9.7k ’ 34,9 52.3 22,4 15.6 20.4
1/T9,y] ~0.123 ~0.0145  }|-0.00502 |-0.108 0.0227 |~0.00654 0.000648(—0.0436 |—0.0107
Ng?f 1/TaLy2 1.87 b3 9.57 1.27 2.69 6.16 7.06 1,36 2.97
Co 1/'13,,,3,3 -2,00 .97 ~7.84 -1,06 ~3.69 —5.78 -8.91 ~2.28 ~3.81
1/Ta'YJ+ 2.60 5.92 9.57 2.5 4,30 6.80 10.% 2.41 4,30
i N — -
TR-1"€-1 26
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NOMINAL CRUISE_CONFIGURATION

Clean Airplane

W =17,578 lbs

CG at 25% MGC

Ix = 8090's|ug-ff2

1, = 25,900 slug-12 { Bod
1; = 29,2005Mg-#2 ( pres
Ixz = 1300 slug-ft2

REFERENCE GEOMETRY
S =260 ft?
¢ =10.8 ft
b =275ft

REFERENCES

Figure III-]

A-4D

FLIGHT ENVELOPE

60,000
40,000 >
X
hift)
20,000
/ X X X
ol
0.2 04 06 y 08 10

— Envelope for model A-4D-!

X Transfer functions given for
these flight condition

1) Abzug,M.J. and R.L. Faith , Aerodynamic Data for Model

A4D-| Operational Flight Trainer, Douglas Aircraft Co.
Report ES-26104, November 1, 1955
2) Johnston.D.E. and D.H.Weir, Study of Pilot-Vehicle-Controller

integration for A Minimum Complexity AFCS, Systems
Technoiogy, Inc. Technical Report No.127-1, July 1964

BASIC DATA SOURCES
Wind Tunnel Test

-
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GEOMETRICAL PARAMETERS FOR THE A-LD

TABLE TIT-A

Note: Data are for body-fixed centerline axls, cruise configuration.

S = 260 ft°, b = 27.5 ft, ¢ = 10.8 £t

W = 17,578 1bs, m = 546 slugs, c.g. at 25% MAC

Iy = 8,780 slug-ft2, Iy = 25,900 slug-ft2, I, = 28,500 slug-ft°, Iy, = —4,070 slug-ft

FLIGHT CONDITION
1 2 3 4 5 6 7 8

h (ft) 0 0 15,000 | 15,000 | 15,000 | 15,000 | 35,000 | 35,000
M (=) 0.k 0.85 Ok 0.6 0.9 1.0 0.6 0.9
a (ft/sec) 1117 1117 1058 1058 1058 1058 973.3 973.%
o (slugs/ft2) 0.002378 | 0.002378 | 0.001496 | 0.001496 | 0.001496 | 0.001496 | 0.000736 | 0.000736
vr, (ft/sec) Lk 950 L23 635 952 1058 584 876
E::OvTi/z (1b/£t2) 037 945 13k %01 677 836 126 o83
oy (deg) k.7 0.k 8.9 3.4 0.70 0.k0 8.8 2.9
Uy (ft/sec) LL6 950 418 634 952 1058 577 875
Wy (ft/sec) 36.6 6.6 65.h 37.7 11.6 7.4 89.3 Lh.3
7o (deg) 0 0 0 0 0 0 0 0

2
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TABLE III-B

TONGITUDINAL DIMENSIONAL DERIVATIVES FOR THE A-LD

Note: Data are for body-fixed centerline axes, clean flexible airplane,
FLIGHT CONDITION

1 2 3 b 5 6 7 8
h . 0 15,000 15,000 15,000 15,000 35,000 35,000
M 0.k 0.85 0.k 0.6 0.9 1.0 0.6 0.9
X, 0.0687 —0.0215 0.052 0.0k22 —0.03%03 —0.0251 0.0227 —0.0212
Xy —0.0093k ~0.0298 0.000877 | ~0.00938 ~0.0615 —0,1343 0.000806 -0.0282
LN 7.612 ~3%,9LL £.068 7.396 —19.72% —15.289 ; 6.288 ~3.873
Zog —~0.899 —2.23 —0.535 -0.822 =178 —-1.852 | ~0.387L 0, 677
2y, —0.0765 -0.0982 ~0.070k ~0.05%3% —0.1174 —0.0487 ~0.0525 ~0,0869
Zy g —L2.08 ~188.28 —~22.273 ~56.68 —-103.23 —9k. 606 - —3.037 3,149
My, —0.0228 —0.0502 —0.0131 ~0. 020k ~0.0379 —0.1072 | —0.00908 ~0.01735
Mg | —0.000763 | ~0.00131 | —0.000476 | ~0.000555 | —0.000902 | —0.000685 | —0.000270 | -0, 000k43
My —-1.151 —2.936 —0.670 ~1.077 —~1.93L —2.455 —0.L84 l ~0.876
My 0.00232 0.00340 0.00253% 0.00162 ~0.00906 0.0026% 0.00182k { —0.00412
Mg —13.728 —6%.987 ~7.L00 —19.456 —3%,809 -21.773 -8.096 E —14.08L
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IATERAL DIMENSIONAL DERIVATIVES FOR THE A-LD

TABLE III-C

Note: Date are for body-fixed centerline axes, clean flexible airplane.
FLIGHT CONDITION

1 2 3 L4 5 6 7 8
h 0 0 15,000 15,000 15,000 15,000 25,000 25,000
M 0.h4 0.85 0.k 0.6 0.9 1.0 0.6 0.9
pa —0.248L | —0.5755 | —0.1476 -0.228 -0.3628 —0.358 —0. 1034 —0.1596
Yg: | —0.00582 | —0.00807 | —0.00188 | ~0.0038 | —0.00556 | 0.00207 —0.000819 | —0.002763
Ve 0.0kk 0.0898 0.02561 0.03958 0.0549 0.049 0.01791 0.02487
Lé —29.71 —-118.1 ~17.52 —35.95 -32.086 -82.02 —17.557 —L0.7
Ly -1.813 ~3.84bL ~1.117 —1.566 ~2.50% —2.708 -0.761 —1.167
Ly 0.8731 776 0.613 0.812 1.208 1.113 0.475 0.6227
Lg, 17.2 64359 8.99 21.20% 39,282 ik, 89 8.170k 16.85
Lgr 8.217 7.21k 4.309 10.398 | 22.103 22,943 L1675 8.717
Ng 13,203 67.279 6.706 16.629 L2527 %9.85 6.3%52 17.31
NI'> —0.029 0.0295% | —0.03L8 | ~0.02173 | 0.01647 | —0.0260 | —0.02513 | —0.00539
Ny —0.5761 —1.kh —0.3432 | —0.51kb —0.899 —0.88 —0. 2468 —-0.3893
Ne, | 1.4875 5. L8k 0.538 1.769 17.4% 3.212 0.5703 1.399
Ni,. | —6.1953 | —26.6k2 | —3.280 ~7.78 ~16.36 | =16.562 —3.16 —6.7hh




TABLE III-~D

ELEVATOR LONGITUDINAL TRANSFER FUNCTION FACTORS FOR THE A-4D

Note: Data are for body-fixed centerline axes, clean flexible airplane.
FLIGHT CONDITION

1 2 3 i 5 6 7 8

h 0 0 15,000 15,000 | 15,000 15,000 | 35,000 | 35,000
M 0.4 0.85 0.4 0.6 0.9 1.0 0.6 0.9
B Csp 0.352 0.435 | 0.2838( 0.301 0.3435 0.233 0.21k4 0.2478
A Wsp 3.39 7.348 | 2.hhs5 [ 3,718 6.232 10.857 2.358 3.951
Cp(l/Tp]) 0.0735 0.195 0.682 | 0.086 |(~0.06835)| (0.02574)} 0.0859 }(-0.050)
mp('l/Tpe) 0.1035| 0.08615 | 0.1105| 0.0747 | (0.1101) | (0.1019) | 0.0822 |(0.0563)

Ag -13.726] —63.98 | ~7.k | -19.456| -33.805 | —33.771 | -8.096 | —14.083

Nge 1/Tq, 0.0141] 0.0%319 |0.00353| 0.0112 | 0.0526 0.1284 |—0.000615| 0.02184
1/Tg, 0.8234 | 2,079 | 0.489 | 0.76 1.362 1.572 | 0.3591 | 0.6259

A, 7.628 | =3k, 07h | 6.076 | T.408 -19.776 -15.32 6.293 —3.878

2 /Ty, 66.931| -12.608 | 80.193| 99.8 | —20.49 | =13.172 | 115.28 | —160.9
® ta(1/Tap)| 058 | (2.615)] 0.725 | 0.638 | (0.98) 0.9 0.8554 |(0.3383)
%(1/Tu3) 0.8481 | (3.813)| 0.4926| 0.80k2 | (3.733) 2.824 | 0.3595 | (1.337)

A, 42,08 | -188.28 |-22.27h| -56.68 | —103.23 .—91+.606 —23.034 | =43,.149

Nge 1/TW1 19,77 325.77 | 139.54 | 218.67 313.69 3BT 7T 20%.34 286.42
gw(1/Tw2) 0.0614 | 0.2653 |-0.0172} 0.0835 0.4915 [ (0.01471)} —0.0238 | 0.249
u>w(1/j.‘w3) 0.0761| 0.0602 | 0.0771] 0.0538 0.0546 1} (0.1127) | 0.0565 0.0516

A 42,565 | 188.04 | 22.946| 57.02 102.98 | 94.496. | 23,728 | 42,898
N%‘ 1/Th1 0.00122] 0.0299 |-0.0208| 0.00436 0.050 0.1270 | —0.018%2] 0.01593
e 1/Tny 11.623| 27.426 | 8.454 | 13,376 21.62 2L.916 | 8.5806 | 13.782
1/1}13 -10.415|-2k 502 {~7.712 |-12.282 -19.671 | —22.453 | 8.048 |—12.892

Ag, 42,08 | -188.28 |—22.27k| -56.68 | ~103.23 | -9L,606 | ~23,037 | ~43.149
1/TaLZ1 —0.0085| —0.00025 |=0.0228|-0.0040k | ~0.000431 |~0.000214| ~0.0181 |-0.00227

Ngg 1/Tazg 0.00962| 0.0301 [0.00187| 0.00835 | 0.05043 0.127 |~0.000296| 0.01805
1/’1?:,1Z3 11.6681 27.h12 | 8.56 | 13.405 21.597 24,903 8.717k | 13.762
1/Tazu —10.471| b 48k | —7.84 |—12.321 | —19.645 |-22.437 | —8.203 |-12.868
TR-1706-1 45




TABLE

ITI-E

ATIERON IATERAL TRANSFER FUNCTION FACTORS FOR THE A-LD

Note: Data for body-fixed centerline axes, clean flexible airplane.
FLIGHT CONDITION
1 2 3 4 5 6 7 8

h 0 0 15,000 | 15,000 | 15,000 | 15,000 | 35,000 | 35,000

M 0.4 0.85 0.4 0.6 0.9 1.0 0.6 0.9
1/Tg 0.00914 | 0.00568 | 0.00508 | 0.00595 | 0.00658 | 0.00726 | 0.00432 | 0.0067

/T 1.7kl 3.81 1.0152 1.5346 2.48 2.772 0.7013 1.137

. ta 0.112 | 0.1207 | 0.0949 | 0.0885 | 0.0966 | 0.09125 | 0.0676 | 0.065
wy 3.955 8.293 3.058 k342 6.618 6.392 2.996 k.03

Ap 17.199 64.36 8.988 21.205 | 39.282 | L44.89 8.17 16.85
P 1/Tp, ~0.00572|—0.000233| —0.01182 | —0.003 |—0.00041]-0.000211| —0.0085 1-0.00185
ba tp 0.1149 | 0.121 0.0977 | 0.0925 | 0.1015 | 0.0968 | 0.0717 | 0.0669
wp 3.986 8.845 2.779 b Lho 8.914 6.781 2.7h2 4,553

Ap 17.321 64,398 9.073 21.308 | 39.495 Lk, 91 8.259 16.921

nga to 0.1149 { o0.121 0.0951 | 0.0924 | 0.1021 | 0.0968 0.070 0.067

@y 3.985 8.843 2.798 4 439 8.891 6.785 2.76 4.55

A, 1.4875 [ 5.484 0.5376 1.769 | 17.427 | 3.212 0.5703 1.39

& 1/Tp 0.9025 4,364 0.4868 0.873 2,601 3,054 0.3565 0.739
ba tr 0.1024 | 0.0571 | 0.0185 | 0.0847 | 0.0946 { ~0.0646 | 0.017 | 0.0695
Wy 3.767 2.655 L 475 3. 69k 1.521 2,52 4,073 3.519
A -0.00582| <0.00807 |~0.001883| —0.0038 |-0.00556] 0.00207 |-0.000819|-0.00276

Nﬁ 1/'1'31(;6) -2.178 | ~0.1615 | (0.9834) | -0.723 |—0.04k7 | ~0.2036 | (0.974) | =0.369
Sa 1/T52(wﬁ) 3,287 4,156 | (0.5504) 1.704 2.537 2,2264 | (0.4294) | 1.368
1/Tps ‘ 19.185 | 625.29 -456 134.95 | 3048.0 | ~1396.8 | —838.16 | 197.67

Aay 2,66 | ~7.665 | —0.7967 | —2.413 | —5.294 | 2,193 | —0.4781 | —2.h2
1/Tay1(§q,y2) (0.7012) | =0.1975 | 0.3891 [(—0.8875)|~0.0468 | ~0.1843 | 0.3626 | -0.903

NeY 1/Tay(day,) | (1:923) | w.248 | 0.6872 |(2.2183) | 2.5k 2.266 | 0.h622 | 1.651
o ;ay3(1/Tay3) —0.0505 | (-16.43) | 0.0215 | (1.869) |(-32.14)| 0.0324 | 0.00935 |(-2.903)
waYh(1/Tayh) 3.049 [(17.628) | 8.743 | (k.1L49) {(33.046)| 25.254 | 9.772 | (3.712)

TR-176-1
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TABLE III-F

RUDDER TATERAL TRANSFER FUNCTION FACTORS FOR THE A-LD

Note: Data for body-fixed centerline axes, clean flexible girpiane.

FLIGHT CONDITION

1 2 3 L 5 6 7 8
h o 0 15,000 | 15,000 | -15,000 | 15,000 | 35,000 | 35,000
M 0.4 0.85 0.4 0.6 0.9 1.0 0.6 0.9
1'/Ts 0.00914| 0.00568 | 0.00508| 0.00595] 0.00658 | 0.00726 | 0.00432| 0.0067
/TR 1,744 3.81 1.0152 | 1.5346 2.48 2.772 | 0.7013 | 1.137
. ta 0.112 0.1207 | 0.0949 | 0.0885 | 0.0966 0.09123 | 0.0676 | 0.065
ag 3.955 8.29% 3.058 4,342 6.618 6.392 2.996 4,403
Ay 8.217 | 37.21% | 4.309 | 10.398 | 22.103 | 22,944 | 4,167 | 8.717
1/Tp, [-0.00576|-0.000236|—0.0119 | ~0.003 |-0.000412(-0.000212}-0.00851|~0.00186
%, 1Tp, | 3.0825 | 4375 | 2532 | 3.208 | k.39 | k.53 | 2.587 [ 3.7h3
1/Tys |-3.029 | 3.957 | -2.6 —3.207 | 4.196 | %.275 |-2.66% |-3.79
Ag 7.708 | 37.028 | 3.795 9.936 | 21.9 22.83 | 3.678 | 8.375
g, 1/Tp, | 3.086 4.376 | 2.6u2 | 3248 | 4.318 | 4.539 | 2.725 | 3.797
/Ty |-3.211 -3.98 |-2.902 | -3.33 | —4.227 | -4.293 |-2.936 |-3.90
A, —-6.195 | ~26.642 | =3,28 | —7.78 | —16.362 | —16.562 | =3.159 | ~6.Thk
= 1/Tp 1.5484 | 3.815 0.615 1.348 | 2.495 2.786 0.393 [ 0.930
or e 0.3075 | 0.363 | 0.308 | o.272 [ 0.1783 | 0.1828 | 0.207 | 0.20
wp 0.7438 | 0.463 1.032 | 0.718 | 0.578 0.5411 1.128 | 0.850
Ag 0.0k o.o9' 0.0256] 0.0396] 0.0549 | 0.049 | 0,0179 | 0.0249
@ 1/2[3‘31 ~0.00945| 0.00133 [~0.0209 | —0.0067|=0.000324{ 0.000941 —0.0175' -0.005391‘
or 1/Tg, | 1.7532 [ 3.812 | 1.0312 | 1.537 2.485 2.76 0.711 1.145
‘/TB3 156.02 | 300.91 153.0 | 212.32 { 303.67 | 3k2.1% | 210.23 | 289.01
Ag, 20.1 85.33 10.835 | 25.134 | 52.296 51.8% 10,459 | 21.784
1/Tay,|-0-0219 |-0.00154 | ~0.039 ~0.0147 [~0.00486 |{-0.00224 |-0.0326 | —0.0141
Ngﬁlf_ 1/Tay, | 1.760 3.81% | 1,03 of 1.5k 2.489 2.752 0.717 | 1.150
i, 1/Tay3 5.1 | 10.957 | 3.864 5.73 | 8.618 9.465 3.133 | 5.38
1/1',,Lyh —4.49 | -9.526 |[-3.415 | 5.7 | -T7.7 -8.63 | =3.411 | .96k
TR-176-1 k7
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Figure IV-1

F -1068B

=9 L =HT,

FLIGHT ENVELOPE

60,000
NOMINAL CRUISE CONFIGURATION ht) /] J\
Cleon Airplane /
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/
/

3 REFERENCE GEOMETRY
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y y
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- 2 L . g
S =895 1# M
c =23.755¢ Maximum A/B thrust
b = 3813 ft < Military Thrust
X Transfer functions given for these conditions
REFERENCES:

Weyel ,AE., AH.Terp, C.A.Lunder , Description of F-106B Aircraft
to Be Used as a Varigble Stability Trainer, Service Engineering Div.,

Kelly AFB , Exhibit SANE-86, 9 Dec. 1963

Coliette, J.G.R., General Dynamics, Convair, A Compilation of F-106
Data From Various Convair Reports Contained in Letter, |4 May 1963
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Note: Data are for body-fixed centerline axes

8=65, b=38.13, ¢c = 23.755 , cockpit location:

GEOMETRICAL PARAMETERS FOR THE F-106B

TABLE IV-A

1, =175

s ;= 3.2

FLIGET CONDITIOR

1 2* 3 " 5 6 7 8 9 10 11 12
h (£t) 20,000 20,000 20,000 S.L. 8.L. 20,000 8.L. 20,000 40,000 20,000 Lo, 000 40,000
M (=) 0.755 0.755 0.755 0.2 0.4 0.4 0.9 0.9 0.9 1.4 1.b 2.0
a (ft/sec) 1,037 1,037 1,037 1,116 1,116 1,037 1,116 1,037 968 1,037 968 968
o (slugs/£t3) 0.001267 | 0.001267 | 0.001267 | 0.002377 | 0.002377 | 0.001267 | 0.002377 | 0.001267 | 0.000587 | 0.001267 | 0.000587 | 0.000587
Vpo (£t/sec) 85 785 785 223,2 6.4 hy 10044 933 8n 1,450 1,35 1,936
3= oo/20yeR)| 392 3% 352 59.3 257.2 | 108.6 1,199 551 223 1,33 Sh9 1,100
¥ (1v) 35,000 30,000 28,000 25,500 29,776 29,776 29,776 29,776 29,776 29,776 29,TT6 29,776
Mass (slugs) 1,090 9% 870 9.9 9247 9247 b, 7 94,7 924.7 92h.7 k.7 Rk, T
Ix (slug-ft2) 25,490 18,Thls 15,809 15,800 18,634 18,634 18,634 18,634 18,634 18,634 18,634 18,634
Iy (slug-£t2) 195,156 | 185,300 | 177,645 160,783 | 177,858 | 177,858 | 177,858 {177,858 | 177,858 | 177,858 | 177,858 | 177,858
I (slug-ft2) 215,262 198,707 187,115 170,301 191,23 191,236 191,236 191,236 191,236 191,236 191,236 191,236
Iz (slug-£t2) Lol7.1 5310.9 6015.4 5,727 5539 5,539 5,539 5,539 5,539 5,539 5,539 5,539
xgg/c 0.29 0.305 0.26 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.305 . 0.305
ag (deg) 4,42 4.0l 3.88 18.0 b.9 11.0 2.0 2.7 5.4 1.2 2.70 1.2
o (deg) 0 0 ) 0 0 o 0 0 0 0 0 0
6, (deg) .42 L.o4 3.88 18.0 k.9 11.0 2.0 2.7 5.4 1.2 2.7 1.2
Up (£t/sec) T84 84 T84 212 Ly 406 1,004 933 868 1,450 1,35 1,936
Wy (£t/sec) 60.6 55k 53.1 3 4o 80 36 Iy 82 30 6k 4o

*Optmm design condition
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TABLE IV-B

IATERAL DIMENSIONAL DERIVATIVES FOR THE F-106B

Note: Deata are for body-fixed centerline axes
Static aeroelastic corrections are included
FLIGHT CONDITION

1 2 3 4 5 6 7 8 9 10 11 12
h 20,000 20,000 20,000, S.L. S.L. 20,000 S.L. 20,000 ko,000 20,000 40,000 k0,000
M 0.755 0.755 0.755 0.2 0.4 0.4 0.9 0.9 0.9 1.k 1.4 2.0
Y{,’ -0.207 -0.239 -0.259 -0.126 -0.237 --0.109 -=0.561 -0.277 -0.112 -0.423 - -0.182 ~0.217
!'ga 0.0799 0.0826 0.100 0.0492 0.0865 0.0443 0.175 0.108 0.0523 0.0470 0.0287 0.0128
rgl 0.0347 0.0402 0.0435 0.0280 0.0438 0.0225 0.0669 0.0392 0.0185 0.02% 0.00898 | 0.00540
Ié -6.61 -8.78 -10.1 -£0.0 -22,3 -19.2 -51.2 -27.6 -18.9 -116 -55.1 -60.5
Ly -1.69 -2.%0 -2.7h -1.22 -2.% -1.08 -5.14 -1.89 -1.23 k.25 -2.05 -2.69
Ly 1.22 1.64 1.91 3.51 2.86 2.12 4.56 2.59 1.60. 2.63 1.36 2,65
1§, 7.06 9.51 114 2,08 6.17 2.97 19.5 11.1 5.07 7.3 418 5.23
1.5& 4,7 -61.1 -T73.0 -13.3 -39.1 -19.5 -105 -T1.2 -34.7 -36.4 -26.2 -26.1
Né 5.07 5.42 5.68 ~-0.192 2.17 0.506 16.0 7.50 2.79 18.9 7.78 1.3
§p -0.0307 -0.0527 -0.0787 -0.0%1 | -0.0582 -0.0261 -0.1% -0.04h2 -0.0301 -0.113 -0.0512 -0.0684
Np -0.k72 -0.498 -0.513 -0.199 | -0.472 -0.218 -1.27 -0.627 -0.263 -0.823 -Q. 364 -C.376
N§,. -2.55 -2.68 -2.75 -0.505 -1.63 -0.792 -6.16 -3.28 -1 -2.90 -1.45 -1.91
R, -5.09 -6.03 -7.01 -1.12 =3.51 -1.69 -15.4 -9.34 =38 -7.54 -4.59 -3.64
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ATLERON IATERAL TRANSFER FUNCTION FACTORS FOR BASIC F-106B

TABLE IV-C

Flight Condition

1 3 5 6 7 '8 9 10 1 12
Wach No., M 0.755 3.755 0.755 0.2 0.h 0.k 0.9 0.9 c.9 1.4 1.4 2.0
Altitude, h 20,000 20,000 20,000 S.L. S.L. 20,000 S.L. 20,000 40,000 20,000 40,000 40,000
CG 29 30.5 26 30.5 30.5 30.5 30.5 30.5 30.5 30.5 0.5 30.5
Weight 35,000 30,000 28,000 25,500 29,776 29,776 29,776 29,776 29,776 29,776 29,776 29,776
Ups deg h.k2 .ok 3.88 18.0 k.9 1.0 2.0 2.7 Se 1. 2.7 1.2
1/Ts -0.0170 -0.0166 -0.0164 0.169 0.032 0.080 «0.004 -0.006 0.001 0.010 0.010 -0.003
A 1/TR 1.60 2.19 2.62 0.59 2.09 0.678 5.03 1.84 1.05 4.39 1.97 2.76
1at ay 2,37 2.47 2,54 2.k2 2,01 2.00 W3 3,01 2.12 k.73 3,22 3.57
to 0.164 0.175 0.178 0.162 0.233 0.162 0.22h 0.159 0.129 0.116 0.095 0.07k
/5 Ap, b7 -61.1 -73.0 -13.3 =39.1 -19.5 -105 -T1.2 34,7 -36.4 -26.2 -26.1
/% 1/Tpg -0.00310 -0.00282 -0.00270 -0.0k1 -0.006 -0.014 -0.001 -0.002 -0.003 -0.0005 ~0.001 ~0.0003
apg 2.4 2,53 2.61 1.24 2.08 1.48 k.96 5,357 2,22 6.59 k.9 4,43
$pa 0.171 0.181 0.186 0.298 0.245 0.192 0.260 0.191 0.1%2 0.147 0.101 0.112
s Aqy 4501 ~61.5 -73.5 -1%.6 -39.4 -19.8 -106 =T1.7 -%.0 -36.6 -26.4 -26.2
@, %a apy 2.43 2.5% 2.61 1.27 2.08 1.49 4.95 3.57 2.22 6.58 4.18 L.43
Con, 0.172 0.182 0.188 0.277 0.245 0.188 0.262 0.191 0.132 0.148 0.102 0.112
/ Ar, -5.09 -6.03 -7.01 -1.12 -3.51 ~1.69 -15.4 -9.3h4 -3.85 754 k.59 -3.64
/% 1/Trg 0.591 0.672 0.6 0.430 0.949 0.406 2.64 0.837 0.b11 2.68 0.569 1.26
wry 1.88 1.97 1.99 2.32 1.87 2.5 1.h0 1.87 1.98 1.3 2.04 1.36
tr, 0.254 0.318 0.348 0.110 0.250 0.109 0.700 0.242 0.157 0.506 0.%24 0.40
0.0799 0.0926 0.100 0.049 0.086 0.044 0.175 0.108 0.052 0.047 0.029 0.013
B/8g 1/TBa, ~0.295 -0.281 -0.271 -61.7 ~1.57 =45k -0.116 -0.2% -0.4h5 -0.042 -0.006 -0.045
1/T332$aaa) 2.35 3.56 3.83 (0.543) (3.91) {0.548) 4,78 1.70 2.26 3.88 2.05 2.%
1/1‘%5 ;Ba) 20.6 18.0 20.3 (0.898) (0.580) (0.759) 67.9 56.3 10.8 145 17 243
Ag, 62.9 72.9 78.9 11.6 38.8 18.7 176 101 45.8 68.3 39.0 24.8
au/s 1/%aa1 (ung)q (1.79) (2.19) (2.40) (3.68) (1.59) (2.97) -0.243 -0.T729 (1.64) -0.079 -0.115 -0.061
y e 1/Tagp(tag), (0.792) (0.819) (0.881) (0.073) (0.828) (0.0837) 6.07 1.52 (0.184 3.28 2.19 2.7
(cG) 1/Tag5(dng) (0.935) (0.925) (0.950) (0.b61)l  (1.54) (0.bkho) -3.k7 -1.63 (0.677 -5.62 -3.07 -5.93
1/T%“(gaa)2 (-0.358) (-0.427) (-0.511) (0.959) (0.0622) (0.910) k.05 3.3 (0.657 7.3 3.4 .88
, Bag =176 -237 -288 -52.5 -154 ~76.1 ~Lh6 =301 -138 -186 -129 -126
ay/tsa 1/5['5al ~0.324 -0.3%6 -0.337 -1.12 -0.589 -0.719 -0.197 -0.275 -0.291 -0.071 -0.083 -0,055
(cockpit) 1/Tdap 0.481 0.551 0.584 0.334 0.5Th 0.289 1.51 0.567 0.277 1.28 0.536 0.859
«dg, 2.53 2.6 2.69 1.%0 2.11 1.42 5.25 3.60 2.25 6.66 L.22 L.75
;.’,&2 0.110 0.109 0.108 0.541 0.219 0.326 0.093 0.115 c.11k 0.078 0.067 0.050
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TABLE IV-D

RUDDER IATERAL TRANSFER FUNCTION FACTORS FOR BASIC F-106B

Flight Condition

1 2 3 N 5 6 T 8 9 10 11 12
Mach No., M 0.755 0.755 0.755 g.2 0.4 0.k 0.9 0.9 0.9 1.4 1.4 2.0
Altitude, h 20,000 20,000 20,000 S.L. S.L. 20,000 S.L. 20,000 20,000 20,000 40,000 40,000
cG 29 30.5 26 0.5 30.5 30.5 30.5 30.5 0.5 30.5 30.5 30.5
Weight 35,000 30,000 20,000 25,500 29,776 29,776 29,776 29,776 29,776 29,776 29,776 29,776
q, b/et? 392 392 392 59 237 109 1,199 551 223 1,3% 549 1,106
1/ -0.0170 -0.0166 -0.0164 0.169 0.032 0.080 -0,004 -0.006 0.001 0.010 0.010 -0.003
1/Tg 1.60 2.19 2,62 0.592 2.09 0.678 5.03 1.84 1.05 4,39 1.97 2.76
st ap 2.37 2.47 2.54 2.k 2.01 2.00 o3k 3.01 2.12 .73 3.22 3.57
tp 0.164 0.175 0.178 0.162 0.233 0.162 0.224 0.159 0.129 0.116 0.095 0.07h
Ap.. 7.06 9.51 1.1 2.08 6.17 2.97 19.5 11.1 5.07 7.5 L.18 5.2%
p/8r 1/Tpr1 -0.00314 -0.00286 -0.00275 -0.043 -0.006 -0.015 -0.351 -0,782 -0.003 -0.0005 -0.001 -0.0003
1/Tpr2(apr) (1.64) (1.72) (1.79) 1.88 1.85 1.97 -0.001 -0.002 1.54 5.13 3.35 3.10
1/'rpr3(§pr) (0.0633) (0.0701) (0.0736) -2.64 -2.05 -2.34 0.565 0.829 ~1.69 ~5.29 -3.40 -3.58
Agr 6.86 9.32 10.9 .92 6.03 2.81 19.3 11.0 4.9k 7.25 4.1 5.19
9/0r 1/, () (1.67) (1.74) (1.81) -2.98 -2.12 2.4 -0.406 -0.608 1.7k 5.3k -3.45 -3.61
1/ Torp (o) (0.0468) (0.0545) (0.0582) .99 1.85 2.02 0.555 0.823 1.55 5.13 337 3.10
Ary 2455 -2.68 =2.75 -0.505 -1.63 -0.792 -6.16 -3.28 =14k -2.90 -1.48 -1.91
r/8y 1/Trr1 -0.436 -0.43t -0.427 0.442 2.18 0.43%0 5.57 2.00 0.7% 4.28 1.43 2,71
orp(1/Trpy) (0.349) (0.365) (0.375) 2.48 0.680 1,74 (0.383) 0.190 0.674 0.5%2 736 0.430
;rr(1/Trr5) (2.00) (2.71) (328 0.21k 0.415 0.243 (0.0062) 0.582 0.502 0.435 610 0.384
Ag,. 0.0347 0.0402 0.0435 0,028 0.0438 0.023 0.067 0.039 0.019 0.024 0.009 0.009
B/dr 1/'r,3r1 -0.00111 -0.000727 -0.00053%0 -0.259 -0.033 -0.086 -0.004 -0.009 -0.021 -0.003 ~0.004 -0.010
1/TBrz 1.56 2.11 2.53 0.690 2.07 0.780 5.08 1.85 1.07 4,36 1.98 2.74
1/T,5r3 89.5 83.8 81.1 4.3 50.k 60.0 104 97.8 103 130 184 215
Aay 27.3 31.6 3.2 6.57 19.6 9.52 67.2 36.6 16.2 3.1 12.2 18.2
1/T,,x.1 (u;,r)1 0.00614 0.00656 0.00679 (1.02) -0.067 -0.333 -0.00k4 -0.010 -0.034 -0.012 -0.011 -0.012
ay/sr ‘/Tara(gar)1 1.53 2.0k 2,44 (0.986) 2.05 0.904 6.89 1.8 1.08 4,29 1.99 2.4
ce 1/Tar3(aar)2 ~3.30 -3.41 -3.49 (1.21) -2,42 ~1.16 -5.65 -3.92 2,44 5,37 -k.59 -5.65
1/'r¢;rk(cal.)2 3.92 4.6 4,29 -(0.243) 3.25 1.88 5.17 4,59 2.88 6.16 5.02 5.99
AdL 6.40 16.6 23.3 L. 11.8 5.60 2k.9 16.5 8.03 7.89 0.78% 2.32
a;,/ar 1/'rgr1 0.0646 " 0.00670 0.00693 -0.300 -0.061 -0.135 -0.004 -0.010 -0.031 -0.012 -0.010 -0.012
(cockpit) 1/74,, -8.81 -6.05 -5.56 0.402 -6.36 o.u28| -16. 2.69 0.844 3.3 1.33 2,50
(dh‘r1)1/Tér§ (3.05) (2.99) (3.08) -5.38 (2.17) =547 (5.81) -8.13 -5.89 -21.5 -51.0 AR
(;,;r])l/Tar,+ (0.8%0) (0.730) (0.663) -3.26 (0.949) 3.55 (0.703) 3.39 3.35 8.69 10.9 8.54
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NOMINAL CRUISE_CONFIGURATION

Clean Airpiane

W = 90001bs

CG at 23% MGC

Iy =1438 slug-ft2

1y = 25,874 slug-2 gg;’y
I, = 26,779slug-f12 { Axes
Ixz= O(assumed)

REFERENCE GEOMETRY
S = 17012
c = 773t
b = 25.25 ft

REFERENCES

1} T-38 Dynamic Stability, Norair
Report NAI 58-704, April 1959

BASIC DATA SOURCES

Wind Tunnel Tests

Figure V-1

T-38
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Figure V-2. T-38 — Stability Augmentation System
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TABLE V-A

GEOMETRICAI, PARAMETERS FOR THE T-38

Note: Data for body-fixed centerline axes, cruise configuration

S = 170 Tt°, b = 25.25 £t, ¢ = T.73 £t

W = 10,000 1bs, m - 311.0 slugs, c.g. at 23b MAC

I, = 4,400 slug-£t°, I, = 30,000 slug-Tt5, I, = 34,000 slug-£t°, Ly, = O

FLIGHT CONDITION
1 2 3 L 5 6 7 8

h (ft) 0 0 0 25,000 25,000 50,000 50,000 40,000
M (-) 0.6 0.8 1.0 0.4 1.0 0.8 1.0 1425
a (ft/sec) 1117 1117 1117 1016 1016 968.5 968.5 968.5
0 (slug/ftB) 0.002378 | 0.002378 | 0.002378 | 0.001065 | 0.001065 | 0.000367 | 0.000367 | 0.000585
v, (ft/sec) 670 893 1117 406 1016 Tk 968.5 1210
a::vag/e (1b/£t°) 535 950 1482 a8 550 109 170 L2k
% (deg) Te1 0.8 0.6 8.7 1.5 5.0 31 1.2
7o (deg) 0 0 0 0 0 0 0 0
Uy (ft/sec) 669.8 892.8 1116.8 401.2 1015.7 7713 965 1209.7
W, (ft/sec) 12.7 12.5 1.7 61.3 26.6 674 52.3 25.3
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TATERAL NONDIMENSIONAL STABILITY DERIVATIVES FOR THE T-38

TABLE V-B

Note: Data are for body fixed centerline axes, cruilse configuration
FLIGHT CONDITION

1 2 3 L 5 5 T 8
h (ft) 0 0 0 25,000 25,000 50,000 50,000 40,000
M (=) 0.6 0.8 .0 0.k 1.0 0.8 1.0 1.25
Vp_ (ft/sec) 670 893 1117 Loé 1017 e 968 1210
cyB —0.715' -1.27 -1.35 —1.26 -1.35 -1.26 —-1.41 -1.20
Cyaa 0 o) 0 0 0 0 0 0
CYar 0.155 0.172 0.10% 0.160 0.1%2 0.183 0.126 0.097
CgB -0.057 | ~0.063 ~0.085 ~0.097 -0.086 -0.086 —~0.080 ~0.052
CZP ~0.320 | =0.330 | =0.275 =0.270 | =0.365 -0.335 ~0.390 | =0.295
Coy 0.080 0.095 0.110 0.155 0.115 0.140 0.135 0.130
Cis, 0.037 0.03%0 0.0069 0.0L0 0.026 0.053 0.0%2 0.019
Cos, 0.016 0.018 0.012 0.017 0.015 0.021 0.016 0.0103
an 0.262 0.315 0.332 0.240 0.335 0.286 0.340 0.310
Cny, 0.076 0.078 0.084 0.085 0.078 0.052 0.070 0.076
Cn,, ~0.470 | =0.435 -0.490 | =0.340 | ~0.4k90 | —0.380 | -0.500 | =0.5%
cn6a 0.013 0.0143 0.0126 0.0069 0.0126 0.0149 0.0137 0.0149
Cng —0.092 | —=0.092 —0.063 —0.103 ~0,086 | —=0.106 | —=0.086 | —0.060
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TATERAT DIMENSIONAL DERIVATIVES FOR THE T-38

TABLE V-C

Note: Data are for body-fixed centerline axes, cruise configuration

FLIGHT CONDITION

1 2 3 b 5 6 7 8
h (ft) 0 0 o 25,000 25,000 50,000 50,000 40,000
M (=) 0.6 0.8 1.0 0.k 1.0 0.8 1.0 1.25
Y., —0.311 —0.737 ~0.98 —0.151 —0.k4 —0.0982 ~0.137 —0.232
Vs, 0 0 0 0 0 0 0 0
ygr 0.0675 0.1 0.075 0.191 0.0391 0.0143 0.0122 0.0188
Lé —29.69 —58.29 ~123.03 —8.491 46,24 —9.293 —13.46 —21.73
;é -3,k —L4.316 —4.5 ~0.727 —2.435 —0.588 —0.8544 —1.286
L 0.785 1.2L2 1.8 0.417 0.767 0.246 0.296 0.567
Lga 19.27 27.75 9.987 3.503 13.98 5.727 5.383 7.9
Lér 8.33k 16.65 1737 1.489 8.065 2.269 2.691 4,305
g 17.65 37.T1 62.18 2.72 23,31 k.0 7.402 1677
N% 0.0965 0.132 0.178 0.296 0.0673 0.0118 0.0198 0.0429
N, ~0.597 —0.736 —1.037 —0.1185 —0.423 -0.086 —0.1k2 —0.30
Nga 0.876 1.712 2.36 0.0782 0.877 0.2084 0.298 0.806
Ngr —6.2 —11.01 —11.8 —1.167 —5.984 —1.482 —1.872 —3.2L45




TABLE V-D

ATLERON IATERAL TRANSFER FUNCTION FACTORS FOR THE T-38

Note: Data for body-fixed centerline axes, cruise configuration
FLIGHT CONDITION
1 2 3 b 5 6 7 8
h 0 0 0 25,000 | 25,000 | 50,000 | 50,000 | 40,000
M 0.6 0.8 1.0 0.4 1.0 0.8 1.0 1.25
1/Tg 0.0025 |-0.001k| 0.00141{~0.013 0.00016 |—0.00594 |[-0.0031 |—0.0043
A 1/Tg 3.0197 | 4145 | 4185 0.605 75.275 0.548 0.803 1.236
ta 0.121 0.133 | 0.146 | 0.102 | 0.1 0.0527 | 0.0585 | 0.0705
wy L2517 6.2 7.-97 1.98 Lol 2.187 2.847 ko151
A 19.273 |27.75 [10.0 3.50 13.98 5.727 5.383 7.941
Nga 1/Tp —~0.00091 |—0.0005 |-0.0003 |-0.012 |-0.00082|-0.00362|-0.0018 |-0.00055k
§p 0.108 0.12 0.127 0.0852 | 0.085 0.0473 | 0.052 0.0675
o 4.382 6.473 | 9.628 1.703 5.137 2.081 2.856 b o365
Ag 19.29 27.78  110.01 3.515  [14.0 54745 5l 7.96
Nga 1/T@1(§@) (0.108) [(0.12) {(0.127) [(0.0829)](0.0853)|(0.0k7) |(0.0522)|(0.068)
1/ T (@) (4.281) 1 (6.471)1(9.617) 1(1.719) |(5.13) [(2.086) |(2.856) |(k.361)
A, 0.876 1.712 | 2.36 0.782 0.877 0.2084 | 0.298 0.806
v 1/Tr 4.459 5.405 VA.BO 0.535 1.52 0.484 0.638 1.4071
"0a £, 0.267 | 0.423 | 0.47 0.192 | 0.405 | 0.0827 | 0.129 0.143
Wy 2.127 2.113 | 1.523 L.3hs 2.95 3.19 2.765 1.884
Aﬁ‘ —0.511  |=1.323 |—2.255 0.446  |-0.511 0.289 |-0.007h |-0.6k
Nga 1/, (Eg)|-0-167 |-0.0832 —0.9255 (0.706) |~0.0843 {(0.58) |-0.21 —0.066
1/T32(a%) 6.926 7.439 | 5.334  {(0.287) | 4.90 (0.283) [18.624 1.795
T, JEUN I G U SR S R —
TR-176-1 63




Note:

TABLE V-E
RUDDER IATERAL TRANSFER FUNCTION FACTORS FOR THE T-38
Data are for body-fixed centerline axes, cruise configuration.

FLIGHT CONDITION

1 2 3 4 5 6 T 8
h 0 0 0 25,000 25,000| 50,000 | 50,000 40,000
M 0.6 0.8 1.0 0.4 1.0 0.8 1.0 1.25
1/Ts 0.0025 | —0.0014 | 0.00141|-0.013 | 0.00016 | —0.00594 [ ~0.0031| —0.0043
/Ty 3.0197 k.45 4.185 0.605 2.275 0.548 0.803 1.236
. gd 0.121 0.133 0.146 0.102 0.1 0.527 0.585 0.0705
wy 4,251 6.2 T.97 1.98 L.oh 2.187 2.847 k.151
Ay 8.33 16.65 17.37 1.49 8.065 2.27 2.691 4.305
P 1/Tp, —0.00092| —0.0005 | —0.0003 |~-0.0119| —0.00082 | —0.00361 | —0.0018| —0.000583
®r 1/Tp, (8,)|~2407 —0.797 | —4.522 |-2.06 | -3.311 |-1.454% |-1.395 | (0.0081)
1/Tp3 (wp) 2.154 1.10 k.79 1.905 3. 341 1.423 1.408 | (0.605)
Ag 8.215 16.5 17.245 1.31 7.91 2.14 2.59 4,237
Ng’r 1/Tg, (tp)]—2:11 —0.827 | —4.557 |-2.293 | ~3.312 | ~1.526 |—1.443 |(~0.0103)
1/Tq)2 (w(p) 2.15 1.09 h.79 1.994 3.350 1.451 1.42 (0.608)
A, —6.2 —-11.01 -11.8 —1.167 | —5.984 -1.482 —1.872 | =3.245
Ngr 1/Tr1 3.0 ko11h k.196 0.561 2.252 0.519 0.78 ~0.05T1
gr (1/Tr2) 0.206 (0.0302)| 0.674 0.14 C.373 0.11 0.196 | (0.193)
Wp (1/Tr3) 0.309 (0.367) 0.465 0.833 0.456 0.502 0.346 | (1.23)
Ag 0.067 0.0998 0.0748 | 0.0191| 0.0391 0.0143 0.0122( 0.188
Ngr 1/'.[';551 —0.00063| —0.0016 | ~0.00212|~0.0372| ~0.0034 | —0.0107 | —0.0052| —0.0041
1/T52 2.994 k.075 4,205 0.655 2.302 0.558 0.810 1.23
1/'.[',33 94 .93 113.63 161.56 72.21  |159.0 117.48 164.64  {178.02
Aay 45,24 89.16 83.53 7.852 | 39.77 11.08 11.88 20.72
V/Tay, ~0.0057 | =0.0018 | —0.004LT|-0.0496| —0.00561 | —=0.014 | —0.0063| —0.00398
Ngg 1/Tay2 3.89 3.795 4,003 0.683 2.302 0.565 0.813 1.226
oG 1/Ta,y3 -3.027 —6.248 -9.098 |-2.525 | —5.987 -2.536 -3.709 | —L4.73%2
1/Tayh 2.882 T.327 10.416 2.736 64529 2.66 3.90 5.096
TR-176-1 Gl
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Figure VI-1

F-5A

L~9L1-¥T,

CONF IGURATIONS
GAR-8- GAR-8 on wing tips

I - Centerline Tank 40,000 ¢ -3
150 gal. tonks at W.S.85
750 b. stores at W.S.114.5 h(tt) e
50gal. tip tonks 20,000 » o

I-A - as I with 50% fuel

IO - 2000Ib centeriine store
1000 1b stores at W.S.85
7501Ib stores at W.S.114.5 °;‘*"'—§"—"J;* 5 s

50 gal. tip tanks
N REFERENCE GEOMETRY X Longitudinal data given at these

s 2 tlight conditions,see Table E .5a
S =170t for configuration, fz ,ond ¥,
b =25.25ft
c =775 ft
REFERENCE

1) Jex,H.R. and J.Nakagawa, Typical F-5A
Longitudinal Aerodynomic Data ond A
Tronsfer Functions for |4 Conditions,
Systems Technology, inc., Technical
Memorandum No. 239-4, March i1964 .

BASIC DATA SOURCES

Wind tunnel tests with corrections
made per flight test.
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Hote: 8 =170 £12, b = 25.25 ft, ¢ = 7.73 £, £, = 0.5 deg
Data are for body-fixed stability axes.

TABLE VI-A

GEOMETRICAL PARAMETERS FOR THE F-5A

FLIGET CONDITION
1 2 3 L 5 6 T 8 9 10 1" 12 13 14
GAR-8 GAR-8 1 I-A MK 84 II II

Configurations GAR-8 aAR-8 GAR-8 |, ntve Brake|Flaps + Slats| + Flaps 1 + Dive Brake| 4+ mr ng,g T Exmpty I-A I-A {508 Fuel | 508 Fuer
n (ft) 40,000 Lo, 000 [} 20,000 0 0 30,000 20,000 [} 0 0 0 o o
M 0.875 1.25 0.875 1.40 0,204 0.286 0.8 0.875 0.875 0.875 0.70 0.70 0.50 0.50
7o (2eg) [¢] [¢] o] -0 [¢] (] [+] -60 o] [+] 0 (4] o] [¢]
By =L/W cos 7, 1.0 1.0 1.0 0.5 1.0 1.0 1.0 0.5 1.0 k.o 1.0 k.o 1.0 2.0
ay (deg) 3.2 1.0 0.8 0 12 12 9.0 2.8 1.2 2.8 2.8 7.0 'R 8.0
p, (2t/sec) 850 1210 980 1450 228 320 796 910 980 980 T84 T8 560 560
3 (1v/£t2) 210 428 1130 1340 61.9 122 282 521 1,130 1,130 725 725 370 370
W (1vs) 10,000 10,000 10,000 10,000 10,000 19,000 17,000 14,000 14,000 12,000 14,000 14,000 17,000 17,000
Xe.g./8 0.22 0.22 0.22 0.22 0.22 0.1k4 0.12 0.15 .03 0.17 0.15 0.15 0.13 0.13
m (slugs) 3n 31 b3 n n %0 528 435 435 73 b35 435 528 528
LT (deg) -1.15 -1.80 ~0.45 1.02 4,28 ~6.26 —-2.57 0.52 -1.55 -2.62 -1.13 —+4.62 -2.86 ~5.77
Iy (swug-rt?) 30,000 30,000 30,000 30,000 31,000 34,600 3,600 31,900 38,700 37,100 57,900 [37,900  [3ko0 | 34,400
1x (Pilot) 12.0 12.0 12.0 12.0 12.0 1.4 n.2 1.4 10.5 1.6 1.4 1.k 1.3 1.3




T-9LT-41

Note:

Data are for body-fixed stability axes

TABLE VI-B

LONGITUDINAL NONDIMENSIONAL DERIVATIVES FOR THE F-5A

FLIGHT CORDITION

1 2 3 & 5 [ 7 8 9 10 11 12 13 1%
CONFIGURATION GAR-8 GAR-8 GAR-8 + vaAeR -Barake HQGSAE.S%.atB + Fiaps I + Div]t:a-ABrake + h’li']r( gbnpz‘y T Empty 50%I -F‘\\Ael I-a 5O$III‘uel 5O%IPI‘uel
h (ft) 40,000 40,000 0 20,000 0 0 30,000 20,000 0 o 0 o o 0
M 0.875 1.25 0.875 1.40 0.204 0.286 0.8 0.875 0.875 0.875 0.70 0.70 0.50 0.50
7o (deg) 0 0 0 60 o 0 0 —£0 0 0 0 0 ) )
Cy, 0.280 0.132 0.052 0.022 0.95 0.92 0.355 0.079 0.072 0.248 0.113 0.u52 0.27 - 0,54
Cp 0.0279 0.0451 0.0178 0.0540 0.180 0.180 0.0422 0.0272 0.0191 0.023k 0.0252 0.0411 0.0347 0.0588
ag (deg) 3.2 1.0 0.8 0 12 12 9.0 2.8 1.2 2.8 2.8 7.0 L.b 8.0
be,, (deg) ~1.15 -1.80 -0.45 1.02 -4.28 —6.26 =-2.57 0.52 ~1.55 ~-2.62 -1.13 -L.62 ~2.86 =5.77
Cr (1/red) 5.38 5.38 5.38 k.35 3.32 3.84 4,58 4.81 L, 06 k.18 4,75 R k.75 5.84
Cry (1/rad) 7.8 5.5 7.8 3.8 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3
Cry 0.40 ~0.70 0.40 -0.6 ] o —-0.25 0.40 0 -0.50 ) 0 ) 0
CI‘ée (1/rad)’ 1.03 0.745 0.888 0.602 0.745 0.802 0.888 0.888 0.916 0.916 0.8%1 0.831 0.831 0.831
Cp,, (1/rad) 0.339 1.97 0.0362 —0.0195 1.37 1.20 0.352 0.0268 0.0232 0.196 0.0640 0.L06 0.264 0.472
qu (1/red) ¢] [o] [¢] ¢ ¢ 2 o] o] o] o] o] o] [¢] 0
Coy 0.0450 0 0.030 o o 0 0.100 0.030 0.030 0.045 o 0 0 0.050
CDg, (1/rad) 0 ¢} [¢] 0 0.172 0.172 [¢} [o} [« o} o} ¢} ¢} 0
Cmg 0,000902 | 0.00146 [ 0.000575 0.001745 0,00582 0.0214 | 0.001695 0.00651 0.001235 | 0.0001756 | ©.00225 | 0.00398 | 0.0525 0.00890
Cn, (1/r2d)*" | —0.367 —1.46 -0.367 =147 -0.745 -0.97 | =0 691 —0.481 -1.03 —0.618 -0.539 ~0.630 0. 686 -0.670
Cug (1/rad) -1.2 3 0.7 2,30 —0.005 —-0.005 | —0.50 -1.0 0.7 -0.7 ~0.10 ~0.10 -0.10 -0.10
Cag (1/rad)* | -10.2 - 2.7 6.9 6.8 6.8 9.5 -11.5 9.7 9.7 7.8 7.8 4.8 6.8
Ciyg —0.050 —0.100 0 -0.010 0 0 0,020 -0.270 ~0.300 0.16 0 0 0 0
Ca,, (1/raa)* ) -1.55 -1.29 ~-1.46 -1,08 -1,26 -1.20 -1.39 =1, kk T-1.5h ~1.54 1.2k ~1.24 ~1,20 —1.20
AT/M (1bs) 600 3500 ~2000 1250 ~1470 ~950 1400 o] ~2000 } ~2000 -1150 ~550 ~2000 ~950

*Derivatives take into account the elastic mode ai 0.25¢c.

**Corrected for c.g. shift,
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TABLE VI-C

LONGITUDINAL DIMENSIONAL DERIVATIVES FOR THE F-SA

Note: Date are for body-fixed stability axes, quasi-steady aercelastic corrections included,

FLIGHT CORDITION

1 2 3 L 5 [3 T 8 9 10 1 12 13 1k
GAR-8 GAR-8 I I-A MK 84 @, I II
Configurations GAR-8 GAR-8 GR-8 + Dive Brake [Flape +Slsts| + Flaps 1 + Dive Brake |+ TT Empty | 1T DY I-A I-A 508 Fuel | 508 Fuel
h (£t) 40,000 40,000 0 20,000 o} 0 30,000 20,000 0 o [ 0 ¢} 3}
M 0.875 1.25 875 1.50 0.204% 0.286 0.8 0.8T5 0.875 0.875 0.70 0.70 0.50 0.50
X, (1/sec) -0.00803 -0.0126 0.0101 0.0209 <0.0609 -0,0301 0.000338 0.0117 0.0222 0.0276 0.0178 0.0167 0.00128 0.014%
x% (1/sec) -0.0109 -0.00589 | -0.0452 -0.0505 0.0564 | -0.0401 -0.0158 -0.0%62 -0.03% ~0.0505 -0.0192 -0.0%09 -0.0182 -0.0319
Zy (1/8ec) 0. T34 -1.05 3,44 -2.22 -0.508 =0.431 -0.521 «1.10 -1.86 .2.23 1.4 -1.61 -1,02 -0.828
8 z% (1/sec) -0.124 0.118 -0.289 0.h01 -0.276 -0.197 -0.05T5 0.1k -0.0656 -0.0310 -0.0822 -0.327 -0.115 -0.229
Zg, (£t/sec®/rad) -119 =175 =555 ~b39 -2l -26.9 -78.6 -18 ko9 475 -236 o35 ~99.1 -97.7
M, (1/sec-ft) -0.00399 -0.0227 «0.0187 ~0.059% -0.00838 { -0.0138 -0.00852 =0.90961 -0.0408 -0.0253 =0.0174 _=0.0202 -0,01Th «0.0169
M: (1/£t) -0.0000595 0.000149| -0.000141 0.000247| © o -0.0000327 -0.0000851| -0.000109] -0.000114} =0.0000159] -0.0000159] -0.0000176| -0.0000176
Mg (1/sec) -0.429 -0.540 -1.92 -1.08 -0.296 -0.372 -0.488 -0.888 -1.48 -1.55 -0.973 -0.969 -0.667 -0.662
W (1/sec-tt) -0.000462 ~0.00193 0.0000737 -0.000534| o0.000142] 0.000626 0.000325 -0.00499 -0.0103 0.00585 0.000166 | ©0.000266 | ©.000327 | ©.00047T
Mg, (1/secrad) -1h.3 -ah.2 =731 -63.2 -3.16 =5.31 -1h.5 -26.1 -59.8 -62.1 -31.3 -31.0 -17.0 -16.7
Note: The transfer functions given in Table E.S5c) are based on the above derivatives and the
equations of Appendix C with additional corrections made for Imertial Bending as follows:
(), + UcKa, (Zehy — ZuMs)
(0B)1p PR - _a:azZB (First coefficlent), = ?T':_ll?zz—af . (first coefficient)y Ky, = ~ 0.000162 rad/ft/sec?
(wsep)R 3 where subscript IB & corrected value
(DC gain)y C T = KaiZo) (DC gain)y R = rigld-body + quasi-steady

i (wp)g

aeroelastic corrections
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TABLE

VI-D

LONGITUDINAL TRANSFER FUNCTIONS FOR THE F-5A

Note: Data are for pody-fixed stability axes; corrections have been made
for Inertial Bending
FLIGHT CONDITION
1 ) 3 l 5 6 7 8 9 10 11 12 13 14
h (£t) 40,000 40,000 o 20,000 2} ¢} 30,000 20,000 ¢} o o} 2} [+ o
M 0.875 1.25 0.875 1.40 0.204 0.286 0.8 0.875 0.875 0.875 0.70 0.70 0.50 0.50
fi,/7o (deg) 1.0/0 1.0/0 1.0/0 0.5/-60 1.0/0 1.0/0 1.0/0 0.5/-60 1.0/0 4.0/0 1.0/0 4.0/0 1.0/0 2.0/0
Wt. 10,000 10,000 10,000 10,000 10,000 19,000 17,000 14,000 14,000 12,000 14,000 14,000 17,000 17,000
c-G 0.22 c.22 0.22 0.22 0.22 0.14 0.12 0.15 0.03 0.7 0.15 0.15 0.13 0.13
g 2.29 5.84 5.65 1.4 1.43 2.4 2.82 3.78 8.05 7.39 4.8 b9 3.50 3.36
Lep 0.266 o.121 0.325 0.128 0.286 0.188 0.182 0.270 0.215 0.262 0.283 0.262 0.243 0.223
A wp (1/Tpy) 0.0367 (-0.0721) 0.0856 (-0.03%6) 0.197 0.147 0.0553 (-0.05%0) (~0.0964) 0.126 0.0601 0.115 0.0852 0.118
ty (1/Tp2) 0.0761 (0.0750) 0.257 (0.104) 0.108 0.142 0.153 (0.116) (0.128) 0.197 0.157 0.129 0.106 0.132
= Age -14.6 -25.0 -80.4 ~68.3 -3.16 =531 -14.6 -26.9 -64.0 -67.0 -32.6 -3.2 “17.3 -17.0
N5e 1/'r9e‘ 0.0955 0.00778 0.0461 0.0457 0.0170 0.0223 0.0159 0.0371 0.0334 0.0516 0.0202 0.0348 0.018% 0.0%7
1/T9e2 0.703 0.885 3,30 1.81 0.484 0,379 0. bTh 1.03 1.58 2.04 1.60 1.46 0.921 0.724
Nu_ Aug 0.970 2.26 -6.15 -9.91 1.47 0.810 -0.0269 -2.19 -9.Th -14 1 -4.28 4,06 -G -1k
6e 1/1'ue1 0.580 0.602 k.72 -1.95 0.312 0.280 0.473 2.9 4.68 9.53 2.79 2.42 C.942 0.969
1 /Tue2 586 523 -294 100 98.6 273 17,450 -68.6 ST -%2.6 -137 -154 -4210 -288
Ave -121 -180 -610 =47k -2h.1 -26.3 ~79.5 -186 -h38 -513 -2i6 -2bi -101 -99.7
NW 1/'1\,e1 103 168 15 210 29,5 62.1 146 131 145 129 105 10k 96.3 %.6
5e e (1/T"ee) 0.0673 (-0.0563) 0.0969 (-0.0338) 0.199 0.1k43 0.0492 0.0501 (-0.00410) 0.0496 0.0583 0.116 ©.0820 0.116
g'e (1/T‘,e3) 0.0809 {0.0622) 0.233 (0.103) 0.139 0.139 0.161 0.666 (0.0376) 0.509 0.165 0.132 0.111 0.137
. Apg 121 180 610 238 2k, 26.9 79.5 93.4 438 513 246 24k 101 99.7
H tl 1/'1*1,e1 0.00309 0.0117 0.0432 0.0680 -0.0718 -0.337 0.0108 0.0661 0.0335 0.0503 0.0180 0.0253 6.0110 c.0180
Ca
= 1/'1‘,,e2 -8.23 -12.0 -19.6 -18.8 -3.39 -4.50 -8.04 -11.0 -tk.3 -15.3 -12.4 -11.9 -9.05 -7.98
’/Tbe5 8.72 12,4 21.7 19.6 3.81 b9 8.56 12.0 15.9 17.0 13.h 12.8 9.73 8.67
Az 54.0 120 353 346 13.8 33.6 84.8 119 233 264 125 124 9.6 93.2
t 1 U
N‘\Z 1/’1‘ze1 (mle1) [¢] [¢] [¢] 0.017TT o] 0 o] (0.0338) 0 o] 0 o] [o] o
S 1/‘1‘292 (;;e1) 0.00309 0.0117 0.0432 0.0499 -0.071h -0.03%6 0.0108 (0.984) 0.0335 0.0503 0.0180 0.0254 0.0110 0.0180
|
Pilot\%e 12.8 15.0 270 22.7 k.76 k.23 8.03 14.5 20.6 22.5 1841 17.2 9.70 8.60
;;e 0.0476 0.0559 0.101 0.0720 0.087 0.0505 0.0276 0.0381 0.0379 0.0618 0.0781 0.0699 0.0613 0.04k68
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FLIGHT CONDITIONS

Figure Vii=i

F-104

| 2 3 49 5
Tokeott | Gty | Gruse | Vx| sea'bew
h{ft) Sea Level | 30,000 | 30,000 | 30,000 | Sea Level
M 273 .84 1.0 1.9 1,36
w(lb) 24,000 | 23,310 14,960 15,000 15,000
Xcg/c 046 040 18 8 8
- External Tip On On Clean Clean Cleon
+ Tanks Pylon on on Clean Clean Clean
Leading Edge|  -I5° -3° -3° -3° -3°
Flops © o P o o
Trailing Edge 15 i5 o o (o}

Nore: Loteral dota not available

REFERENCE GEOMETRY

S = 96 f2

b = 21.9ft
c = 953f

REFERENCES
Unpublished Data
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TABLE VII-A
GEOMETRICAL AND INERTTAI, PARAMETERS FOR THE F-104
Note: Data are for body-fixed stability axes

S = 196.1 £t° , ¢=953ft , b=21.9ft

FLIGHT CONDITION
1 2 3 b 5

TAKEOFF | corirer | cpurse Vow | spa VavEL
h (ft) Sea Level | 30,000 | 30,000 30,000 | Sea Level
M (=) 0.273 0.84 1.0 1.9 1.36
a (ft/sec) (AR 995 995 995 [RRN
o (slugs/ft”) 0.00238 | 0.000889 | 0.000889 | 0.000889 | ©0.0023¢
VTO (ft/sec) 3205 836 995 1892 1519
i=pve/2 (1b/£t2) | 110.5 310 140 1590 2740
W (1b) 2l ;000 23,310 14,960 15,000 15,000
m (slugs) 46 72h .5 465 L66 466
I, (slug-£t°) 65,000 | 64,500 | 56,650 | 56,650 | 56,650
Xe.g./@ 0.0k6 0.0ko 0.18 0.18 0.18
ap (deg) 19.6 4.0 2.0 1.4 1.1
7o (deg) 10 0 0 0 0
0o (deg) 29.6 k.o 2.0 1.4 1.1
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TABLE VII-B

LONGITUDINAL NONDIMENSIONAL DERIVATIVES FOR THE F-10k

Note: Data are for body-fixed stability axes.
FLIGHT CONDITION

1 2 b b 5
h (ft) 0 30,000 30,000 30, 000 0
M (=) 0.257 0.8h 1.0 1.9 1.36
Cy, 1.125 0.342 0.1375 0.038% 0.0278
Cp 0.185 0.0%65 0.0k 0.0k1 0.045
CL,, Lohk k.97 5.10 2.92 4.18
Cry 0 0 0 0 0
Oy 0 0 0 o o
Cle, 0.762 1.015 1.071 0.6925 0.8035
Cp,, 0 0.109k 0.0255 0 0
Cpy 0 0.038 0.040 0.042 0.045
Cpg 0 0 0 0 0
Cin,, —1.496 -1.319 -1.564 -1.255 -1.80
Cine 3. bk ~3.90 .99 3.0k —2.005
Cmyg 0 0 0 0 0
Cing -5.615 ~8.03 ~8.60 .59 -6.825

TR=176-1 17




TABLE VII-C

LONGITUDINAI, DIMENSIONAL DERIVATIVES FOR THE F-10k

Note: Data are for body-fixed stability axes.
FLIGHT CONDITION
1 2 3 4 5
TAKEOFF | (oo CRUTSE Toax | oma avEL |

n (ft) Sea Level | 30,000 30,000 30,000 | Sea Level
M (=) 0.273% 0.84 1.0 1.9 1.36
Xy, (1/sec) -0.0352 -0.0106 ~0.0224 ~0.0573 -0.115
Xy (1/sec) 0.107 0.0234 0.0209 ' 0.0136