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SUMMARY

A unified prediction method has been developed to support V/STOL
Stability and Control analyses. The method is geared to a preliminary
design environment and is documented in Volume I of this report. The
method has been programmed for the CDC 6600 and this volume constitutes |
a User Manual for that program.

Input data requirements are listed and the necessary information for
interpretation of the program output is presented. General guidance for
using the program is provided in this volume but the user is directed to
Volume I of this report for in-depth discussion of the required configuration
data and methods of determining it.

Input to the program may be either in English or Metric units.
However, all program output is in Metric units as described in reference
(a). Listings of the Fortran code and sample input and output are presented
in Appendices.
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INTRODUCTTON

This report provides the necessary user information for applying the
NADC VSAC (V/STOL Stability and Control) computer program. The program
computes the stability and control characteristics (both static and dynamic)
of a V/STOL aircraft configuration based on geometric and basic aerodynamic
inputs. The program flow and computational options are described herein as
our input data requirements and output formats.

The majority of the program development was based on calculations using
the standard English system of units (slug-foot-second). Recent emphasis on
conversion to Metric units (kilogram-metre-second) necessitated conversion
of input and output to this system. The capability of accepting input data
in English units (in addition to Metric units) has been retained but all
yutput 1s presented in Metric units. All calculations performed internal to
the program were left in English units as originally developed.

A complete listing of the Fortran code is contained in Appendix A and
sample input and output lists for a test case are presented in Appendix B.
The basic program structure is patterned after that of a similar program for
helicopters and stoppable rotor aircraft developed by Bell Helicopter Company
(reference (b)) and some of the subroutines are taken directly from that
source or modified for use here.

PROGRAM DESCRIPTTION

The total configuration forces and moments are calculated using the
models described in Volume I of this report. This force and moment
formulation is used throughout the remainder of the program calculations
described below.

The user has the option of selecting from 1 to 6 different analyses to
be performed for a given set of configuration data. The six options are as
follows:

1. Nonlinear trim iteration;

2. Stability derivative estimation;

3. Small perturbation stability analysis;

IS

Maneuver time history calculation;

5. Least squares time history parameter vector analysis;

h. Time history parameter plotting.
The program flow through each of these options is presented in Figure 1.
Figures 2, 3, and 4 present the program flow through the trim, stability, and

time history portions of the program, respectively.

The total program consists of a main driving routine and 55 subroutines.
A brief description of the main and each subroutine (listed in alphabetical
order) follows.

R e e
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VSTOL is the main driving routine. It reads the first data card and
determines the program path to be taken depending on the value of the
variable NPART.

AJACOB controls the finite difference calculations of partial derivatives
for both the trim Jacobian and the final control derivatives.

ANAL is the main model formulation subroutine. It is here that all model
component forces and moments are calculated and summed. The output of this
subroutine consists of the vehicle total forces and moments.

CLCD calculates the lift and drag of each of the aerodynamic lifting
surfaces based on geometry and inputs from ANAL and YFIX.

COMSOL calculates the solution of a set of simultaneous equations with
complex coefficients. It is required by the small perturbation stabilirty
analysis portion of the program.

CONTRL represents the formulation of the vehicle control system. The
current code is applicable to conventional mechanical control systems.
More complex control laws may be programmed as needed. Comment cards are
provided within CONTRL to assist the user in such an effort and the XS
input array is available for additional input requirements.

CONV converts input data from Metric units to English equivalents for use
within the program.

CONVI converts time history input data from Metric units to English
equivalents.

CON]1 calculates the gearing relationships for the primary controllers.

CPLOT controls CALCOMP plotting of the time history variables. This routine
uses in-house NADC plotting routines and would require reprogramming for
use on other computing facilities.

CURVET performs a least squares curve fit analysis on selected time history
variables. Both amplitude and phase are computed and may be normalized by
the corresponding parameters for a reference variable.

DAMPER reduces control variable increments as a trim solution is approached
to improve the convergence of the trim iteration. Both the increment used
to compute the Jacobian and the maximum trim variable increments are reduced
as the trim errors are reduced.

DATA is a Block Data Subroutine which contains required literal data tor
output formats.

DET computes the value of an nth order determinant.

ELEC calculates time constants, damping ratios and gains in support of the
stability analysis portion of the program.
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GUST determines the gust velocity at the center of pressure of each component
of the aircraft. This routine is called only when a gust format is specified
as a time history input.

INIT controls printing of the time history outputs.

ITRIM performs the trim iteration calculations and determines when the
trim requirements are satisfied.

IVAR initializes required parameters for any time history input functions.

JACOBI calculates the Jacobian for use in the trim iteration. An additional
entry point, BJACOB, is used to calculate the final control derivative
matrix.

JETINT calculates the inlet momentum and propulsion-induced aero forces and
moments acting on the vehicle.

LAMODE calculates the lateral/directional characteristic roots and transfer
functions.

LIFJET calculates the forces and moments produced by the vectorable nozzle
engines. Included in this subroutine is the calculation of gyroscopic
moments due to engine angular momentum.

LMODE calculates the longitudinal characteristic roots and transfer functions.

MANU is the main routine of the time history calculation. It controls the

calculation of forces and moments due to control and disturbance inputs and
integrates the equations of motion.

MATRIX calculates the elements of the Euler angle transformation matrix.
MNEM performs required initialization prior to problem solution.
MODE controls calculation of transfer function numerator roots and gains.

OFFTRM computes the required trim forces and moments for a specified trim
condition.

PARA prints output message indicating whether or not the aircraft has been
trimmed at the specified condition.

PPLOT controls on-line printer plotting of time history variables.

KANG computes the Euler angles between two sets of axes whose orientations
are specified.

RATI lTimits trim control variable increments to preselected maxima during
the trim iteration.

REACT computes the forces and moments produced by the RCS nozzles.

READIN, as the name implies, reads the input data in both standard and

namelist format.
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RIEMAN integrates a second order differential equation. It is used to
calculate RCS thrust when a second order lag is present and may be used in
the programming of higher order control system models.

ROOA calculates the roots of the characteristic matrix in the stability
analysis portion of the program. A call to ROOA sets initial conditions
and a call to ROOB (an entry point) calculates the roots.

SLTE substitutes the proper control vector into the proper location in the
characteristic matrix for transfer function calculation.

SLTT performs the inverse operation to that of SLTE.

SOLVE solves a system of linear equations by Gaussian elimination. It is
used during the trim iteration process.

SRT is the main routine controlling the solution for the characteristic
roots.

STAB is the driving routine for the stability analysis section of the program.

START performs initializations, transformations, etc. to begin each problem
solution.

STLJES integrates a first order differential equation. It is used to
calculate RCS thrust when a first order lag is present and may be used in
control system programming.

TIMEX determines computer usage times for output purposes.

TINIT augments the initialization performed in MNEM.

TRIM is the driving routine for the trim section of the program.

TURN calculates vehicle forces and moments required for trim in a coordinated
turn.

VARI implements the input forcing functions for time history calculations.
VR2D performs the standard two-dimensional vector transformation.

VR3D performs the standard three-dimensional vector transformation.

WRFM prints the vehicle component forces and moments.

WROT1 prints the heading for output pages.

WRVP prints the partial derivative matrix for each trim iteration. A call
to the entry point, WRVP1l, prints the complete control derivative matrix

after a trim solution has been obtained.

XPRO calculates the standard vector cross product.
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YFiX augments CLCD in the calculation of lift and drag coefficients.

Program operation, including input and output formats, are described in
the tollowing section.

PROGRAM OPERATION

Guidance in program operation may be logically divided into two major
topics; input data requirements and format and output data content and
format. Each will now be described.
INPUT DATA REQUIREMENTS AND FORMAT

The input data deck for one run of the program consists of from 1 to 104
cards depending on the mode of analysis selected. Each card, its content

and format, is described with additional information where required.

Card 1: Mode Control Card

Variables: NPART, NPRINT, NSCALE, NVARA, AL(1l), AH(l), NVARB, AL(2),
AH(2), NVARC, AL(3), AH(3).

Format: 12, 214, 3(I5, 5X, 2F5.0).

The value of NPART determines the mode of analysis to be performed.
Some or all of the remaining variables on Card 1 are required depending on
the value of NPART. The allowable values for NPART and required additional
variables are listed below.

NPART = 1: Trim only (card 83 is the last data card).

NPART = 2: Trim, stability analysis and time history (cards 1 through

84 and at least one card 85 is required).

NPRINT: Print frequency for time history output (output at t=0 and
everv NPRINTth point thereafter).

NPART = 3: Print-plot time history data.

NPRINT: Frequency of points to be plotted.

NSCALE: Control of plot scale factors.

= 0, no effect

= 1, multiply first scale by 1000
= 2, multiply second scale by 1000

3, multiply first and second scale by 1000

= 4, multiply third scale by 1000
= 5, multiply first and third scale by 1000
= 6, multiply second and third scale by 1000
= 7, multiply all scales by 1000

12
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NVARA, NVARB, NVARC: Indices of variables to be plotted (= 0: no plot).
Table I lists the available variables and their associated indices.

AL(D), I = Lower scale limit for Ith variable.

|
—
-
r
-
w

AH(I), 1 Upper scale limit for Ith variable.

1}
—
-
N
-
w

NPART = 4: CALCOMP plots of time history data.

NPRINT: Frequency of points to be plotted.

NSCALE: Controls plot size - 100(%) produces 8 1/2" x 11",
50(%) produces 4 1/4" x 5 1/2", etc.

NVARA, NVARB, NVARC: (same as NPART = 3).

When NPART = 4, the next two cards contain the desired plot title
(8A10/6A10).

NPART = 6: Revise input data and rerun time history.
h

NPRINT: Print frequency of time history output. Print every NPRIN'I't
output point.

NSCALE: = 0, no change in cards 5 through 83. i

= 1, change selected data from cards 5 through 83 using
NAMELIST format as follows:

Col 2-8 SCHANGE
Col 9 blank
Coli, 10 & . . XW(5) = 1., XT(1) = 50.,
3 The last variable is followed by a blank and S.

Cards 84 and 85 are input in either case.

TG

NPART = 7: Trim plus small perturbation stability analysis (card 83

is last data card).

e
b o NPART = 9: Revise input data and rerun trim.
NVARA: = 0, trim.
;, = 1, trim plus stability analysis.
l‘ % Data from cards 5 through 83 are revised using NAMELIST format as

» described for NPART = 6.

NPART = 10: Same as NPART = 9 with the exception that XT(5) through
XT(11) and XT(15) through XT(18) assume initial values corresponding to the
previous trim condition.
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TABLE I

PLOT VARIABLE INDICES
MR UL RURORRRNBRRRRR AL e ReRRRaRRARRRRERRGRORRRORORRORCORGORRLORORAGOG G

- L3 <

* INDE X VARIARLE ® INDEX VARIABLE ®

© L3 <
OooohnooooﬁooﬂcnoooGGQQQoboo!c&ooo&ooounoéﬂoa09&0GGOOQQQGQQGOQQQQQQQQQ

* * °*

® 1 - LIFT THRUST ls N ® 79 - Zy M ®

* 2 - LIFT THRUST 2y N ® 80 =~  ALTITUDE, M e

. 3 - LIFT THRUST 39 N 0 81 - GROUND SPEEDs KTS ®

. . - LIFT THRUST 4y N @ 82 - FLT PATH ANGLEy DEG ¢

H‘ o 5 - LIFT THRUST S¢ N @ 83 - U=DOTs MPSS °
. 6 - LIFT THRUST 69 N # 84 - v~-D0Ty MPSS ®

. 7 - LIFT ANGLE 1+ DEG e 85 - w=DOTy MPSS @

. g - LIFT ANGLE 2+ DEG o 86 - P-DOT+ DPSS &

. 9 - LIFT ANGLE 3y DEG o 87 - Q-DOTs DPSS ®

. 10 - LIFT ANGLE 49+ DEG o 88 - R=DOT» DPSS °

. 11 - LIFT ANGLE 5+ DEG & ®

. 12 - LIFT ANGLE 6+ DEG L 90 - Us MPS o

. 13 - REACT THRUST ls N @ 91 - Vs MPS e

. 16 - REACT THRUST 2» N @ 92 - Wy MPS °

o 15 - REACT THRUST 39 N @ 93 - Py DPS o

- 16 - REACT THRUST 4»s N e 94 - Qs DPS .

. 17 - REACT THRUST S5¢ N o 95 - Re DPS .

. 18 - REACT THRUST 69 N @ ®

* 19 - REACT THRUST Ts N L 97 -  PSI-DOTs DPS e

. 20 - REACT THRUST 8y N @ 98 - THETA=-DOT, OPS e

. 21 - REACT THRUST 9y N ° 99 - PHI-DOTy DPS e

. 22 - REACT THRUST 10y N @ 100 - PS1y DEG -

. 23 - LONG STICK, CM @ 101 - THETAs DEG ®

. 24 - STAB DEFLs DEG ° 102 - PHI» DEG ®

. 25 - LAT STICKs CM 4 103 - FIX ENG THROT, PCT ®

] . 26 - AILERON DEFLy DEG » 104 - LONG STICKs PCT .
@ 27 - FwD RCS THRIISTs PCT ¢ 105 - ALPHA (L WING)y DEG <

o Z8 = FWD RCS ANGLEs DEG & 106 - ALPHA (R WING)s DEG ¢

. . 2% - SPOILER DEFL_s DEG @ 107 - ALPHA (STAB)s DEG @
3 e 30 - AFT RCS THRUSTs PCT ® 108 - ALPHA (FIN)s DEG @
: . 31 - AFT RCS ANGLEe DEG @ 109 - YAW ALPHA (FUS)y DEG ¢
E . 32 - KUD PEDAL DEFLs CM « 110 - FS CGy CM ®
E - ° 33 - RUDDER DEF_, DEG # 111 - U (GUST) s MPS °
: o 34 - LAT RCS THRUSTs PCT * 112 - N=Xy G'S e

4 . # 113 - LAT STICK,s PCT e
R i . 70 - FLAP DEFL»s» DEG @ 114 - CL (L WING) ®
R . 71 -  X-DOTs MPS @ 115 = CL (R WING) o
& o 72 - Y=-DOTs MPS e 116 - CL (STAB) .
L% . 73 - Z-DOTys MPS @ 117 - CL (FIN) e
3 ® 74 -  HORIZONTAL pISTey M & 118 =  ALPHA (FUS)s DEG e

; . 75 - AIRSPEEDs kTS @ 119 - BL CGy CM L

° 76 - HEADING ANGLEs DEG ® 120 - V (GUST)s MPS .

° 77 - Xe M & 121 - N=Yy G'S °

@ 78 - Yo M o 122 - RUD PEDALy PCT »

L L3 -3
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TABLE I (Continued)
PLOT VARIABLE INDICES

PR RRRANRLBEURUROCRRORURERRRRRRERRR LU NERNERLRNRRACARUBCCOERIUTOOROOOGE

157 -  FY-WEIGHTs N

158 -  FY-INTERFERENCEs N
159 -  FZ-TOTALs N

160 - FZ=RT WING, N

161 - FZ-L WINGs N

162 - FZ=STABy N

163 - FZ=FUSy N

164 FZ=RT JET» N

165 FZ=LEFT JET, N

166 = FZ-REACT JFTSs N

201 - YM=FUSy N.M

202 - YM=RT JETs NeoM
203 = YM=LEFT JETos NeM
204 - YM=REACT UTSs NM
205 - YM=LIFT JUETSs NeM
206 = YM=INLETy NeM

207 - YM=FINy NoM

208 - YM=GYROs NoM

209 - YM=INTERFEREs NoM

@
LA A2 2R a2 222222222222 XXX 202 2-2-2.2-0-2-2-2-2.0- .2 F-2-X-R-R-L-X-R-2-X-F- R0 8-%-2-2-%-X-X-X -3

o % <
@ INDEX VARIABLE ¢ INDEX VARIABLE e
« - o
.QGQOQQQGQQGQQGCGQGGOG¢¢¢0§6¢99#b96996990990990060lenaﬂ90900000.00060
L ] * L
&« 123 - CD (L WING) b 167 - FZ=LIFT JUETSs N °
* 124 - CD (R WING) # 168 - FZ-INLETs N ®
® 125 - CD (STAB) # 169 - FZ=-WEIGHTy N .
® 126 - CD (FIN) * 170 - FZ=-INTERFERENCEs N @
- 127 - WL CGy CM @ 171 - RM=TOTALs NeM e
* 128 - W (GUST)s MPS £ 172 - RM=R WINGs NeM L
® 129 - N=Zy G'S * 173 - RM=L WINGy NoM &
¢« 130 - LIFT THROT 19 PCT @ 176 - RM=STABs N.,M ©
o 131 - LIFT THROT 2+ PCY s 175 - RM=FUSy NeM ©
* 132 - ANGLE LEVER 19 PCT * 176 - RM=RT JETy NeM @
* 133 - RT JET THRysTs N « 177 - RM=LEFT JUETs NoM -
* 134 - ANGLE LEVER 29 PCT & 178 - RM=REACT JTSs N.M .
b 135 - LEFT JUET THRUSTs N # 179 - RM=LIFT JUETSy NeM &
* 136 - FXx-TOTALs N ® 180 - RM=INLETs NeM o
* 137 - FX=RT WING, N ® 181 - RM=FINy NeM ®
. 138 - FX=L WINGy N # 182 - RM=GYROs N.M b
. 139 - FX=-STABs N * 183 - RM=INTERFEREs NeoM L
® 140 - FX=FUS» N & 184 - PM=TOTALs NeM e
*  14) - FX=-RT JETys N # 185 - PM=R WINGs NoM ®
o 142 - FX=LEFT JUET, N # 186 - PM=L WINGy NeoM e
& 143 - FX-REACT JUETS» N & 187 - PM=STABy N.M #
b 144 - FX=LIFT JUETSe N # 188 - PM=FUSsy N.M L
* 145 - FX=INLETs w #* 189 - PM=RT JETy NeM =
* 146 - FX=FINs N # 190 - PM=LEFT JETy NeM e
® 147 -  FX-WEIGHTs N # 191 =  PM=REACT JTSs NeM °
® 148 -  FX-INTERFERFNCEs N @ 192 - PM=LIFT JETSs NoM o
* 147 - FY-TOTALy N s 193 - PM=INLETs NoM e
* 150 - FY=FUSs N & 194 - PM=FINs N.M ©
e 15; - FY=RT JUETs N g 195% - PM=GYROs NeM e
a 152 - FY-LEFT JUET. N # 196 - PM=INTERFERE s NoM «
e 153 - FY-REACT JETSs N & 197 - YM=TOTALy NoM ®
® 15 =  FY=LIFT JETSe N # 198 = YM=R WINGs NeM @
® 155 - FY=INLETs N % 199 - YM=L WINGs NoM ®
® 156 = FY=FINy N ® 200 -  YM=STABs N.M o
L J -3 <
L * L3
L 2 -2 ©
-* & <
L * L
L] * L3
L ] -] °
L 2 & @
L & <
-4 o o
L4 ©
e @

e T it o P E—
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Least squares curve fit of time history data (used primarily

NPART = 11:
for sinusoidal input). Available variables are listed in Table T.

NVARA: Number of curves to be fit.
AL(1): Assumed frequency, w (Hz).

NVARB: Number of reference variables to be used for amplitude ratio
and phase angle differences.

AL(2): Number of curves to be expressed as linear combinations of two
other curves.

NVARC: Number of data points to be skipped before curve fit begins.

The following cards, which are necessary when NPART = 11, are coded in
a 1415 format.

Next card(s): Indices (from Table I) of variables to be fit.

Next card (s): Cols 1 - 5: Number of variables to be compared to
reference variable; cols 6-10: Reference variable index; cols 11
ndices of variables to compared to reference variables. There are NVARB

sets of cards of this format.

Next card(s): Indices of variables to be expressed as linear combinations
of other variables in the form:

A=ky B+ koC + kj
Cols 1-5: Index for variable A;

Cols 6-10: Index for variable B;

Cols 11-15: Index for variable C.
There are AL(2) cards of this type.

Cards 2-4: Run Number and Title

Variables: IPSN, ICOM (200 characters max)

Format: 2X, I8, 6A10/7A10/7A10. If IPSN is negative, all input data
are in English units. If IPSN is positive, input is in Metric units.

;; Cards 5-83: Main Data Package
;; Variables: (Listed and defined in Table I1).
f% Format: 7F10.0 per card. These cards are required for NPART = 1, 2, and
ﬁ Card 84: Time History Data
variables: (Listed and defined in Table IT).
Format: 6F10.0 This card is required for NPART = 2 and 6.
éé 16
Pl
F 3

TIR VRTRT e e

i
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TABLE TT |

INPUT DATA VARTABLE LIST
Card FORTRAN  Variable Description ] Units
|
5 XB(1) | W Aircraft gross weight l N (1bs)
2 FSp ! cm (in)
3 ‘ BLp Fuselage reference point i cm (in)
i location |
; 4 | WLp | em (in)
! |
: 5 | FSce ’ cm (in)
i 6 BLcg Aircraft CG location cm (in)
|
i 7| Wigg cm (in)
| 5 >
b | XB(8) Ix Roll inertia kg m” (slug-ft7)
‘ 2 >
| ! 9 , Ly Pitch inertia kg m” (slug-ft™)
r » , 1
i 10 | i Yaw inertia kg-mz(slug-ft')
i f 5
i 11 | Ixz Product of inertia kg-mz(slug-ft“)
12-14 | -— (not used)
7 XB(15) ; Qg \ deg
WS P (5e2)
i 9o max S
17 | nj
| 2 9
18 ; (A/qo)o mo(Ee )
' {19 | e
f 20 i n
| 9
B ! 21 | (S/qo)max Coefficients in fuselage I m (£t )
i i { force and moment approximations |
E 8 | XB(22) | n,
£ ‘ |
P 23 | o« deg
| | :
k| A ‘(M/qo)maxl ‘ m(fe)
# 25 i o
.N | ki
o ;(M/qo)maxz mB(fL})
27 ' ng
E
N4 ]7
i
F




1
i
i
b

10

12

INPUT DATA VARIABLE LIST
Card FORTRAN  Variable Description Units
‘ 28 ? @, deg
|
|
3D
XB(29) l (N/qo)maxl m” (ft”)
30 ng !
. 4 303
|
31 | (N/ag) . m”(ft”) i
‘ ! |
|
32 | n, ) |
E 33 | FS Inlet momentum application cm (in)
! I RAM f
| I point
; 34 i W cin ! cm (in)
35 v, Inlet air weight flow N/sec(1lbs/sec)
]
XW(1l) Sw { Wing planform area mz(ftz)
1
2 FSRw ’ Center of pressure location cm (in)
3 BLRw |\ for right wing (FSLW=FSRW’ e Cin)
4 Wy [ Bl Blpys WlpyVlg,) ’ cm (in)
5 iw | Geometric incidence of wing deg
6-7 -—= (not used)
XW(8) - (not used)
9 e/CLy Downwash coefficient deg
110-11 -— E (not used) |
| |
T2 Cli ‘\ i 1/rad
e
A |
13 _Clﬁ/CL { l 1/rad
|
14 aCy /€y, ( i 1/rad
XW(15) Clp l 1/rad
16 | Cng Coefficients in wing 1/rad
: 0 lateral/directional
17 ! ACnB/Cf aerodynamic model A\ ead
| i ’
| 18 | Acnr/cf 1/rad

NADC~76313-30

TABLE II (Continued)

18

e R
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Card

13

14

15 YW(15)

16

v

FORTRAN __Variable

19

20

21

YW(1)

YW(8)

9

10
11

12
13

14

16
117

18
19

20

21

XE(1)

ACy_/
ACp /
p

ACnp/C

NADC~76313-30

TABLE II (Continued)
INPUT DATA VARIABLE LIST

Description

Cp
CL

Dy

Coefficients in wing lateral/
direction aerodynamic model

Sweep angle of wing quarter-
chord

Angle of attack at CLmax

and CLpay fOr <90°

Exposed wing planform area

Body diameter to wing span ratio
Angle of attack at .

and CLmax for a < 90°

Wing taper ratio

Taper ratio of exposed planform

Wing MAC

Zero~1ift drag per flap deflectioﬁ

Coefficients in wing drag
equation

Wing zero-lift moment coefficient |

Aspect ratio of exposed planform
Wing 2-D 1lift curve slope

Wing aspect ratio

Wing flap effects

Horizontal stab. planform area

__Units

1/rad

1./rad

m(ft)
1/deg

1/deg

)
1/deg”

1/deg

1/deg
1/deg

1/deg

2
Lo CEE")

N




card

FORTRAN

9
3

‘ :‘

W

6-7
XE(8-14)
| YE(1-7)

|

|
|

&E(s—l&)
PE(IS—]B)

(19-21)
| XF(1)

2

3

wn

7
YEC(I=7)
YF(8-14)
YE(15=21)

XJ(1)
2=3

A

1

Variable

FSy
BL,,

Wiy

WL

NADC-76317%-30

TABLE II (Continued)

INPUT DATA VARIABLE LIST

4
n
!
i

{

|

|

Description

Units

Center of pressure location
for horizontal stabilizer

Geometric incidence of
horizontal stabilizer

(not used)
(not used)

(same as YW(1-7) for horizontal
stabilizer)

(same as YW(8-14) for horizontal
stabilizer; YE(11) not used)

(same as YW(15-18) for horizontal
stabilizer)

(not used)

Vertical stabilizer planform area

Center of pressure location for
vertical stabilizer

Geometric incidence of vertical
stabilizer

(not used)

Sidewash coefficient

(same as YE(1~21) for vertical
stabilizer)

Number of fixed nozzles (2 max)

(not used)

Location of right (or center)
nozzle (if Moy = 2, left jet

is assumed to be
located)

svmetrically

(not used)

20

cm (in)
cm (in)
cm (in)

deg

n? (£e2)
cm (in)
cm (in)
cm (in)

deg

cm (in)
cm (in)

cm (in)

G N e s
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TABLE 11 (Continued)
INPUT DATA VARIABLE LIST

E Card _ FORTRAN Variable Description

Units
| T Tr—. o it
26 XJ(8) Vg Thrust vector orientation deg
) relative to x-axis (right
9 OFJ or center jet) deg
W
{ 10 (HFI)R Angular momentum of right kg-m”/sec
i ) and left engines at max (slug-ftZ/sec)
! thrust 2
‘ Il (HFJ)L kg-m ﬁhl\
| (slug- ft~/sec)
12-14 - { (not used) :
27 | XC(1) ¢8.) Range of fixed nozzle engine cm (in)
} T TOT
throttie 3
! 2 TFJ/AT Thrust per throttle deflection | N/cm (lbs/in)
3
J 3 (6T1)TOT Throttle range ) i cm (in) }
| |
! 4 ‘(éel)TOT Angle lever range E cm (in)
| O —
t 5 TJ/éTl Thrust per throttle z & N/em (1bs/in)
! —®
i 6 ASJ/éT1 Angle per throttle > E = Heg/cm (deg/in)
! g b
‘ 7 ABJ/661 Angle per angle lever . § Heg/cm (deg/in)
! (=0 if XC (36-47) are
| used) J
28 |XC(8-12) | --- (same as XC(3-7) for vectorable
} (13-14) | nozzle control set 2)
29 # XG5 f Number of control set used for
] 16 ! control of vectorable nozzles
I | 1 through 6. 1If no control,
i 17 ! set to zero.
|
* 18
. 19 | Ag %
if 20 By Coefficients linking GTI to
< § ;
Y 21 Cr T) 1/
g
o 30 | X€(22) Ag
¥
b 23 B Coefficients linking dg, to
-
o 02
24 Cf) ]/l‘

21

é-'.
k.
<
#




¥
s
- N
i
-
g
s
<
#

Card _ FORTRAN

32

|

1

1

25

XC(29)

30

31

32

33

34

XC(36)

3/

38

39

40

41

NADC-76313-30

TABLE I1 (Continued)
INPUT DATA VARIABLE LIST

o

Variable Description ___Units
(OS)TOT ¥ Longitudinal stick range cm (in)
‘ {
|
Ag i cm (in)
(is/ds)l 3 Coefficients describing deg/cm (deg/in)
| f horizontal stabilizer gearing
1 S ilelide i
(15/55)2 f (k0 yields #ig) deg/cm (deg/in)
|
(6Y)TOT % Lateral stick range cm (in)
|
(rSY)LEFT : Max left stick deflection cm (in)
| (neg. value)
6a/éY | Aileron gearing (+8y yields deg/cm (deg/in)
§ +82)
(AR)TOT 1 Rudder pedal range cm (in)
i
(8,) | Max t.e. right rudder deflection deg
T "max |
| (neg. value) i
(Sr)TOT Range of rudder deflection deg
M | = O if XC(6, 7, 11, 12) are
used for 6. vs 8g;# O if
J ]
| XC(36-47) are used 3
| |
N A em (in)
(AGJ)] | deg
(Ag])z } Coordinates which define cm (in)
| Ypiecewise linear functions for
o), ! 46, vs &g, and 40 vs bg, deg
(501)3 ! cm (in)
i (48 1),
(A&)J)B %3 59 < (59)1, /,\8J = -—ﬁg—)—; Sg deg
; |
(692)1 ; cm (in)
1
2l
B R T T - w N e ——————— e
. . " -
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TABLE IT (Continued)
INPUT DATA VARIABLE LIST

~

Card  FORTRAN  Variable = Description sk, ORGSRt
33 XC(43) (AGJ)1 If 64 > (6‘0)3, A6y = (/\.OJ),5 deg
b : :
44 (502)2 cm (in)
45 (86,), deg
|‘, ‘ (1
46 ( 92)3 cm (in)
47 (AOJ)3 J deg
48-49 — (not used)
34 XC(50) Al )
51 By 1/kt
)
52 Cq 1/kt”
3
53 D1 | 1/kt
54 Aj 1/kt
55 By 1/kt"
56 Ay Propulsion induced m (ft)
. } aerodynamic interference
E 35 XC(57) By coefficients. m/kt (ft/kt)
k 2 e 2
58 Cy m/kt” (ft/kt™)
x
3 o3
§ - 59 Dy m/kt (ft/ke™)
E ¢
-~
e 60 Ay m/kt (ft/kt)
p ) )
. 61 By J m/kt" (ft/ke”)
: | 62-63 —-— (not used)
%2 36 XT(1) % Inertial trim velocity (+#North) kts
.
2 Y Inertial trim velocity (4East) kts
] 23
| &
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TABLE II (Continued)
INPUT DATA VARIABLE LIST
Card  FORTRAN Variable L Description Units
3 ET Trim rate of climb (+up) m/sec (ft/sec)
4 i hT Trim altitude m (ft)
|
| 5 { Vo Trim yaw angle (y = 0° is deg
{ | North)
1 6 L O Trim pitch angle (+nose up) deg
|
' 7 b Trim roll angle (+rt. wing down) deg
37 | XT(8) 6rp %
9 &g Initial trim control guess 7A
£ o,
10 y a
A o
11 R A
12 n, Load factor For turning trim; g's
i I3 $TURN Bank angle First non-zero deg
) value defines turn
! 14 R Turn radius m (ft)
3% XT(15) s, 4
i
E 16 éTz Initial trim control guess 7
i 17 &g 7
P . 1
Pi |
‘ 18 692 7%
; |
£3 |
'! | 19 S¢ Wing flap deflection deg
w1 20 -— (not used)
b
A o DN LR P ' ]
: 241 NrRIM [rim indicator if n, # 1; |

]

0 for coordinated turn, |
1 for pull up or push over

24

.,,‘
VLR A

s - T N e ———
- . e ok




NADC-76313-30

TABLE 11 (Continued)
INPUT DATA VARIABLE LIST
Card _ FORTRAN Variable Description Bwits
39 [ XT(22) - (not used)
|
| 2 :
23 XT Inertial accerleration (+North) [m/sec (ft/sevz)
| . % - 2 2
! 24 2 Inertial acceleration (+East) |m/sec” (ft/sec”)
2 2
25 ET Inertial acceleration (+down) m/sec” (ft/sec”)
26 : —-— (not used)
27 c Speed of sound m/sec (ft/sec)
28 a Local atm. density ratio
]
40 XD(1) r X N (1bs)
2 Allowable errors inJ i N (1lbs)
trim values of:
3 Z N (1bs)
4 M and N Nem (ft.1lbs)
5 \ L N-m (ft.1lbs)
6-7 - (not used)
41 XI(1) n Max number of trim iterations
max |
|
2-3 —-—= . (not used)
e l 4 81 | Linear velocity derivative m/sec (ft/sec)
| | increment
1 i 5 (set equal to 1.0)
B &
E° 6 Ap Angular velocity derivative rad/sec
I increment
: ‘ 7§ - (not used)
| ! 42 X1(8-11) -—- (not used)
v ;; 12 Axy Initial trim variable correction|deg or cm (in)
|y increment limit
| &
' X
] 13 Aximin I Minimum trim variable correction|deg or cm (in)
’? increment

it
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TABLE 11 (Cont lnued)
INPUT_DATA_VARIABLE LIST

Card  FORTRAN ~~ Variable Description Units
14 Am Max force or moment error N (1lbs) or
ax for correction increment Nem (ft.1bs)

limit halving

{rim Correction Limit Halving: At each trim iteration, corrections,

txi, are calculated for each control variable. If any of the corrections

is greater than the limit, all are ratioed down such that the largest is
equal to the limit. Additionally, if after any iteration the force and
moment errors are all less than XI (14), the correction limit is halved
but never decreased to a value less than XI (13). This process enhances
rhe convergence to a trim solution.

43 XI1(15) X \ Control variables used for trim
16 Xy
17 Xq = 1:6T = 5:¢ = 9:6T2
18 X, = 2:8g = 6:8 = 10:631
19 xs = 3:8y = 7:¢ = 11:692
e ;6 = :6
20 X ) 4:dp 8 Ty
21 — (not used)
44 TS(1-7) Specified times during a maneuver sec
at which stability analyses are
45 TS(8-14) to be performed sec
46 | YR(1) "Ry Number of reaction jets (10 max)
2 - (not used)
| 3 A Coefficients relating RCS thrust %/103 N (1bs)
| available vs engine thrust
(S 2
4 B %/10° N° (1bs™)
5 nRCS First nRCS vectorable nozzle
thrusts effect available RCS
thrust
6-7 -~ (not used)
i
26




S - v TR "mm
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TABLE IT (Continued)
INPUT DATA VARIABLE LIST

Card FORTRAN Variable Description Units

The next 20 cards consist of 10 groups of 2 cards each to describe each
reaction control jet nozzle. If fewer than 10 nozzles are simulated, only
ZnR] of these cards are necessary.

i
47+ | XR(14 FSp, W em (in)
2(n-1){ (n=-1)+1)

2 BLRJ cm (in)

3 WLRJ Location and orientation of cm (in)

nth RCS nozzle (n_<_nRJ)

4 Yo deg

5 GRJ J deg

th

6 Controller for n nozzle

(= 1:8g, = 2:6y, = 3:6
7 8o } cm (in)
48+ XR(14 GD cm (in)
2(n=1) |(n-1)+8)

9 6RAMP }Constants used to describe cm (in)
< 10 Tmax TR vs § N (lbs)
. 1

|
3 Lk Tmaxz ) N (1bs)
b &
R : { 12 (2 RCS thrust response time sec
i constants
; _ 13 Ty sec
".! 14 === (not used)
‘;‘ 67 YL(1) Ny Number of vectorable jet
B ¥ nozzles (6 max)
Y
‘.
;'2 2-7 - (not used)
E S
¥ 27
S
a
P &
i it bt b o Rl e e S * - ey P S ————
- . . . ” v"-*-“‘ ol v J




L Card
' H8+
2(n-1)
£
) hG+
_ 2€-1) |
3
4
&
3
e
b2
-
& 80
B |
s
B
P
by
81
by
%
b
£

NADC-76313-30

TABLE I1 (Continued)
INPUT DATA VARIABLE LIST

The next 12 cards consist of 6 groups of 2 cards each to describe
cach vectorable nozzle jet associated with a 1ift or lift/cruise engine.
If fewer than 6 nozzles are simulated, only ZnJ of these cards are necessary.

__FORTRAN Variable Description Units
XL(14 } FS 71 em (4n)
(n-1)+1) | i

[ i th
sl BL, i Location of n  vectorable cm (in)
l nozzle
3 WL j ' cm (in)
t i 5
4 0 g Orientation of nt nozzle deg
: (if J = 0, ¢ and 6 are used;
5 5, if J#0, v and 6 are used) dig
6 vy deg
i 7 } J Orientation indicator
| X114 2
! (n-1)+8) i Hj Angular momentum at max kg m"/sec
| thrust (per nozzle) (Slug-ftz/SeC)
| |
{ 9 i VH Orientation of angular deg
' | momentum vector
| |
| 10 OH deg
! {
| i
[ 11 | A %
| |
f 12 i B | p Coefficients for Hy vs Ty %Z/N (1bs)
I
! % o S AR 2/8% (ibs®)
|
|
14 | -—— . (not used)
{ ¢
XS(1) | bay/is i
2 -,uw/(sa '\ Control effectiveness
|| parameters
3 /\u.v/csr
b= - (not used)
I 8-14 —-— (not used)

28
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TABLE II (Continued)

INPUT DATA VARIABLE LIST

a2

P

Card  FORTRAN Variable Description Units
82 15-21 ——= (not used)
33 22-28 ——= (not used)
84 TZERO to Initial time sec
ZDELT1 Aty Integration interval for sec
toititlandtzitf_t3
ZMAX1 t End of first time interval sec
| ZDELT2 Aty Integration interval for sec
t1<t<t2
ZMAX2 ty End of second time interval sec
ZMAX3 t3 End of third time interval sec
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Card(s) 85: Time History Control and Disturbance [nputs

variabless NEXE, B, XCTTCL), « « « s XCIT(E6)
Formats I, T4, S5X, 6KF10.0

NEXT is a test word which may be either 0 or 1. Up to 20 cards

of this type may be used for a given run. All except the last

of these cards should have NEXT = 1; the last card should have
NEXT = 0. The allowable values of J and corresponding definitions
of XCIT(I) are listed in Table III.

OUTPUT DESCRIPTION

Program output is categorized into seven sections. The tirst three
sections are concerned with input data and the trim calculation and are
1iwavs printed. The fourth section is printed following a stability
analvsis. The fifth section contains time history output data and the
sixth and seventh sections are outputs of the print plot and curve fit
options, respectively. Output for a sample run is presented in
Appendix B and is referenced in the following discussion.

Input Data

All input data for a given case is grouped and printed as shown in
figures B-3 and B-4. This provides a convenient reference for each
omputer run.

{rim Iteration Data
Figure B-5 is an example of the output produced for each trim iteration.

The first line of data lists the current values for each of the six trim

control variables, VAR(I). The units are percent or degrees as applicable.

The next grouping of data presents the total vehicle forces and moments in

body axes as well as a breakdown of the contributions of each major component:

right wing, left wing, horizontal stabilizer, fuselage, right and left

fixed nozzles, RCS, vectorable nozzles, inlet momentum, vertical stabilizer,

weight, engine angular momentum and propulsion induced aerodynamics.

Units for this matrix are newtons and newton-meters. Immediately following

this metrix is the normalized Jacobian. This matrix provides an indication

of relative forces and moments produced by motion of each of the trim

controls. The last two lines on this page of output show the correction

ratios applied to the predicted control increments if any of them have exceeded

the specified maximum, Axj

I'rim OQutput Summary

Once a trim solution has been reached, all pertinent parameters are
summarized on one page of output (figure B-7). All data on this page are

in standard units (newtons, metres, degrees, seconds) as applicable unless
otherwise noted.

e ——— RS e
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TABLE III
CONTROL_AND DISTURBANCE INPUT DEFINITIONS

E ___Description 1 ___XCIT (1)

1 | Move fixed nozzle engine throttle| 1 Start time, sec

2 | Move longitudinal stick 2 | Rate 1, cm/sec (in/sec)
3 Move lateral stick 3 Stop time, sec
4 Move rudder pedals 4 Start time, sec

5> | Move vectorable nozzle throttle 1| 5 Rate 2, cm/sec (in/sec)

Move vectorable nozzle throttle 2| 6 Stop time, sec

Move angle lever 1

8 | Move angle lever 2

8
f 2 — - -~
9 Vertical ramp gust 1 l Distance to start of gust, m (ft)
|
11 Horizontal ramp gust 2 | Max gust velocity, m/sec (ft/sec),
o (+ down or North)
“ 3 First ramp length, m (ft)
& 4 Distance gust is steadyv, m (ft)
'S : "
« b Second ramp length, m (ft)
6 | Incremental gust velocity, m/sec

(ft/sec)

3l
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TABLE III (Continued)
CONTROL AND DISTURBANCE INPUT DEFINITIONS

} _Description I XCIT (D)

\C
|
| 1 l T 5 [ >
H——@——»‘q——@—»]‘ @ »-14_@—», Distance
;
10 | Vertical (1-cosz) gust 1 Distance to start of gust, m (ft)
12 Horizontal (l-cosz) gust 2 First gust velocity, m/sec (ft/sec),

(+down or North)

3 First gust length, m (ft)

4 Distance between gusts, m fft)
5 | Second gust length, m (ft)

6 Second gust velocity, m/sec (ft/sec)

G _—I

& 5 [

6

a——O -

—

:' L‘___ @Q_ @._,.J‘; @ »L—@—J Distance
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TABLE II1 (Continued)
CONTROL AND DISTURBANCE INPUT DEFINITIONS

3 ~___Description 1 XCIT (T)

13 Change wing flap deflection It Start time, sec
2 | Rate 1, deg/sec
3 Stop time, sec
4 Start time, sec
5 Rate 2, deg/sec
6 Stop time, sec

14 Vary fixed nozzle engine thrust 1 Start time, sec

| 2 Index (see 4 and 5)
3 | Rate, N/sec (lb/sec)
4 Stop time, sec (index = 0)

5 Final thrust value, N (lbs),

(index # 0)
6 | =1: 1left jet, = 2: right jet
15 Vectorable nozzle engine thrust 1 Start time, sec
i failure
2 Stop time, sec (thrust = 0)
3 Nozzle number (1 to 6)
4-6 | (not used)
3 17 Yaw damper 1 Start time, sec

? 2 | Yaw rate gain, Ky, cm/deg/sec,
(in/deg/sec)

P 3 Stop time, sec

s PO,

..

4 Time lag, 1, sec
5-6 | (not used)

18 Roll damper and attitude I Start time, sec
hold (¢= 0)

2 Attitude gain, K,, cm/deg (in/deg)
i

3 Rate gain, Kp, cm/deg/sec (in/deg/sec)

33
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TABLE III (Continued)
CONTROL AND DISTURBANCE INPUT DEFINITIONS

T I Description it XCET (T) A
4 Stop time, sec ;
5 Time lag for both feedbacks,
i T, sec
6 | (not used)
16 Pitch damper and attitude g Start time, sec
hold (8 = &g) |
2 Attitude gain, Ky, cm/deg
(in/deg)
3 Rate gain, Kq, cm/deg/sec
(in/deg/sec) ﬁ
4 | Reference attitude, 6,, deg !
5 Stop time, sec
{
6 Time lag for both feedbacks,
T, sec
20 Sinusoidal control movement e Start time, sec
s Frequency, Hz ﬁ
!
3 | Amplitude, cm (in) %
i
L4 Stop time, sec }
5 i Control to be moved i
| i
g 5: &1 f
T T4 |
| {
i 2 8g 6: 5T2
|
3 Sy 7 8g
' il
i
b4
‘ J 6 (not used)
b’ l :
¢ 31 | Change time history output il Time, sec !
s [ print frequency :
! 2 New NPRINT
! ' 3 Time, sec
4 34
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g TABLE 111 (Continued)
CONTROL AND DISTURBANCE INPUT DEFINITIONS
J Description 1 XETRNGEE)
S s
k 4 New NPRINT |
| b Time, sec :
| ‘ 6 New NPRINT
, | |
E
|
i
|
|
| ! i
I
b &
3 :
3
3
g
.
4
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Stability Analysis Output

If a stability analysis is requested, the force and moment derivatives
for each of the eight control variables and three vehicle attitudes are
printed as shown in figure B-8. The first matrix is in units of newtons or
newton-metres per centimetre of control or radian of angle. The elements
of the second matrix are normalized by vehicle mass for the force derivatives
and vehicle moment of inertia for each of the moment derivatives.

Results of the finite difference calculations for the stability
ierivatives are printed as shown in figures B-9 through B-11. Here the
values of VAR(I) are u, w, q, v, p, and r each of which is incremented in
turn.  The resulting forces and moments (both total and incremental) are
printed in units of newtons and newton:metres. The stability derivatives
ire calculated by dividing each incremental force and moment by the
appropriate velocity increment. The results are summarized as shown in
Tigure B-12. Again the second matrix has been normalized by mass and

inertia.

'he small perturbation stabilty analysis output is presented on two
pages: Jongitudinal characteristics (figure B-13) and lateral/directional
characteristics (figure B-14). The output format for both is identical
with the coefficients of the small perturbation equations printed first.
Following this are the roots of the characteristic equations and their
associated periods, natural frequencies, damping and times to halve or
double. The last set of data is the roots and gains of the major transfer
function numerators. The gains are in units of metres/second, radians and
radians/second per centimetre of control deflection.

Time History Output

During a time history calculation, at the specified print-out
interval, the aircraft state is summarized as it was for trim (figure B-15).

Time History Plotting

rigure B-16 is a portion of a sample time history print plot output.
Up to three dependent variables are presented versus time with symbol
notation and scaling as indicated on the plot. Time in seconds is scaled
down the left margin.

surve TRt Output

E - Typical output from the least squares curve fit option is presented

- in figures B-17 and B-18. The output 1s self-explanatory with the possible
exception of "COEF OF CORR" which gives an indication of the accuracy of
the particular curve fit (a value of one represents an exact fit).

..
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PROGRAM VSTOL (INPUT OUTRUTTAPE I TARPESSINPUTWTARPES=OUTPUTWTARF L] VSTLOT0L

——

P

€ VSTLOD D¢
[« NeA,NeCe VSAC PHOGRAM VSTLOUJNS
C JET=LIFT V/STOL STAMILITY AnU CONTROL ANALYSIS VSTLDONG
C VSTLO00OS
c PROGRAM CONTROL SECTION VSTLONOA
C THIS HROGCHAM DEPENDS UPON TrE VALUY OF NPART FIRST TO DETERMINE VSTLOOOT7
4 ITS EXECUTICN OHOCFSS VSTLOGNOH
(=] WHEN TwO VALURS OF NPAWRT USE THE SAME SUHBROUTI%ES THE PATHS TaxEN VSTLI009
€ IN THE SUHROUTINFG AFF OIFFFRENT DSPENDING UFPON THE VALUES aF VSTLOO]1C
C THE OTHER VARTARLFS IN THE PHROHLEM,. VSTLO011
C NPART = | - TrRIM ONLY VSTLOOLC
C 2 = TRIM,STau[LITY ANALYSIS AND TIME RISTORY VSTLO0O013
C 3 = PRINTER PLOTS VSTLONL&
C 4 = CALCOMP PLOTS VSTLOO15
C S -« NOT ySEn VSTLCOlb
C 6 = REVISE DAYA AND RUN AS FOR NPART=¢ vsTLGOL?
C 7 = TRIM ANN STAKILITY ANALYSIS VSTLOO1S
C 8 = NOT USED VSTLO001S
c 9 - REVISE NDATA AND RUN TwWIM AND STASILITY ANALYSIS YSTLODZ20
€ 0 = SAME AS NPAKT=9 USING PREVIOUS THIM AS START VALUFES vSTLO00Z ]
C 1

C

- LEAST SQUARES CURVF FIT OF TIME HISTORY VSTLOO.
VSTLO0QR2s
COMMON /TOPLOT/ AH(3) AL (3) 4EXITHICOM(20) ¢ 1PSN VSTLOOZ
1 NPAPT ¢NVARA JNVARE ¢NVARCINSCALE VSTLGOZS
1 sNVAOS yNPRINT ¢NTIME vVSTLOO0Z26
C eTHE FOLLOWING SET S{ZE ALLOCATIONS FOR COMMON BLOCKS® vsSTLO0027
COMMON /(ONTH/Z  (CON(6s) ysSTLO0028
COMMON /FNOCE/ FOW(Tw) vVSTLO002Y
COMMON /FNRY/ FONY (600) vSTLOO030
COMMON /¥ VARTR/ wVA(TY) VSTLGO3!
COMMON /LJFTS/ XLJE(130) VSTLCO03¢
COMMON /MANAL/Z  xMANA («T) VSTLOO033
COMMON /MANARD/Z XMApN(&3) VSTLOD 3«
COMMON /PLNTD/  PLO(e20) VSTL0O 36
COMMCHN /W UFTS/ RJE(12k) VSTLOO37
COMMON /KNMAN/  R0M(23) VSTLA033
E . COMMON /STaMAN/ STAM(30) VSTLO0039
COMMON /STaNRO/ STA(]13) VSTLOG«U
COMMON /STaRAN/ STaR(14Y) VSTLOO«L
COMMON /STRD/ STH(«B) VSTLO0a2
o COMMON /STRIAH/ STH(TB6) VSTLO04 3
> COMMON /STRIMA/ STKI(202) VSTLODGS
COMMON /TRNNIC/ THO(S4) VSTLODeS
< P 2 VSTLOUOeH
DIMENSTION TDUM(260) VSTLOO0&7
: WRITE(Ke230) VSTLOO&S
F - CALL wRNT] VSTLOOGw
E : NPLOT=0 VSTLOO5O
- NVAKRS=0 VSTLONSI
N ExIT=2, vsSTL00SZ
3 AM(2) =0, VSTLONS3
a 13 CONTnUE VSTLOOSS
& HEAD (Se220) NPARTONPRINT oNSCALE WNVARAGAL (1) vAM (1) VSTLONSS
k 1 NVARBeAL (2) vAH(2) s NVARC AL (3) sAH(3) VSTLOOSS
4 A- 3
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IF(EOF (5))190+20
IF (NPART .GTelleORNPARTLTW41l) GO TO 180

[F(EXITONF OeeANNNPARTEQe10) GO TO 190

NTIME==1

IF(NPRINTLELVU) NPRINT=1

ExIT=U.

GOTO (304600120l sUs1B0s14041509180916001604170) yNPART
CONT INUE i

caLlL STaRT

IF(EXIT.NELO.) GO TO 13

CaLL TrIm

IF(ExIT.NELOL) GO TO 13

CaLl INIT

GO Y0 13

CONT INUE

CALL STaAwT

IFLEXIT.NF,04) GO TO 60

CALL TRIM

IF(EXITNF,0,) GO TO 60

CONT INUE

CALL ™MANU

IF(EXIToNE ,0,s0R.NVARS.EQ.0) GO TO 13

CALL STaR

IF(EXIT.EN,O0.) GO To S0

464299999999,

WRITE (3) IPSNeA4y[DUM

60 10 13
CONTINUE
READ (54220)

IF(EOF (5)3190+70

CONTINUE
IF(NPART.FN,3.0RNPART.EQ.8) GO TO 60
1IFINPART.FQ.,10) (O TN 190

IF (NPART.FA.11) GO TO 80

GO TO 20

FEAD (54c00) (IDUMITII)eII=1eNVARA)
IF (NVARB,EN.0) 6O TOo 100

00 90 IJ=14NVARK

KEAD (54200) NNUMeND (TOUM(IT) o I1=19NNUM)
CONTINUE

CONT INUE

ND=AL (2)*,]

IFINDELLO) GO TO 60

DO 110 Tu=1leND

KEAD (54200) (IDUMIII)s11=143)
CONT INUE

G0 7O 60

CONTINUE

REwWIND 3

CALL PPLOT

60 Y0 13

CONT INUE

FEWIND 3

CALL CPLOT(NPLOT)

NPARToNPRINT +NSCALE sNVARASAL (L) sAH (1)
NVARBYAL (2) rAH{2) yNVARC AL 13) sAHI(3)

VSTLODS?
VSTLO00548
VSTLOOSY
VSTLODAKO
VSTLO061
VSTLO00bKZ
VSTLOOAK S
VSTLOOKS
VSTLO00AS
VSTLOOAKA
VSTLO0067
VSTLOO6E
VSTLOOSY
VSTLO007D
VSTLOOT!
VSTLOOT7?
VSTLO0O073
VSTLONDT74
VSTLOO7S
VSTLOOT7S
vSTLO0077
VST 0078
VSTLO0079
VSTLOOKO
VSTLOO0S81
VSTLOQAKZ
VSTLOORS
VSTLCOs«
VSTLOO0S8S
vVSTLO00Rs
vsTLooa?
VSTLOORR
VSTLONRBS
VSTLO009O
VSTLOOVI
VvSTLOOR?
VSTLO093
VSTLOO Y«
VSTLOOSS
VSYLODSSK
VSTLOONT
VSTLOO9H
VSTLOOQSY
vVSTLOL1nO
vsTLOl01l
vsSTLOloe
VSTLOI03
VSTLOL1NG
VSTLO10S
VSTLUL0G
vsTLOl07
vsSTLO108
VSTLOL1GO
VSTLO110
vVSTLOL11
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60T0 13
140 CONTINUE
NVARS=0
GATO «Q
150 CONTINUE
CALL STaRT
IF(EXIT.NELO4) GO TO 13
CALL TwIM
CaLL INIT
CALL STam
GO T0 13
160 CONTIUE
CALL STAKRT
IF(EXITNF,04) GO TO 190
CALL TRIM
IF(EXITNF,0,) GO Tn 190
CALL INITY
IF (NVARALNFL0) CALL STAR
IF(EXITNF,04) GO T 190
GO TO 13
170 CONTINUE
REWIND 3
CALL CURVFT
G0 10 13
180 WRITE (6+2)10)NPART
190 IF (NPLOT.NE.O) CALL PLOT(10491049999)
STOP | -
200 FORMAT (l415)

vsTLOl12
vSTLO113
VSTLO11e
VSTLOL1>
VSTLO116
VSTLO117
VSTLOL11R
VSTLOL 1Y
vSTLO0120
vsSTLOlCZ1
vSTLO122
vsTLOl123
vVSTLO 12«
vsSTLO01?25
VSTLO1Z26
vsTLe127
vSTLO12s
vSTLOL2Y
VSTLO]30
VSTLO131
VSTLO132
VSTLO133
VSTLOL 3«
VSTLO135
VSTLO136
VSTLO1 37
vVSTLO0138
VSTLO13Y

210 FORMAT (lH]e46XyoV/STOL=-AIRCRAFT RIGID BODY DYNAMIC ANALYSIS®/////VSTLO10

2 234 DATA ERROR s NPART = 415)
220 FORMAT (1242140 3(I5e5Xe2F5.0))
230 FORMAT (1K])

END

VSTLOL&1]
VSTLO1s?2
VSTLO143
VSTLOlas

008000008800 0G00aRNRIRBINGRIIBIRNVIRORRRRIDOERORNIPNEONODNDODOIDNDOSNRNNRDAINVRRRRRO0DGED

SUBKROUTINE AJACOR

COMMON /FORCF/ XFoeTl(12)9YFeT2(9)4ZFsT3(11)y
QLeT4(12)9QMeTS(12) QN

COMMON /STRIAH/ E(T4) +F (6) o X (6) sULsOMsDONsDXsDYsDZ o IXeIYSIZs
PD(647) sLTRIEPDIERR(6) 9KMLoRHOIRIZeSPD (6460 l) s
T6(230) +XxCON(63)

COMMON /STRIMA/ AY sVHsAGWeIXZ 9 XXUeYYDsZZD9ALGF s APFO4AYFR ¢CGWL
COLL (6) +CYCF (3)9CYCL(3)eDISTeKCIT(20) +PEDA(3) o
TIME ¢ TMAX o XCIT(2046) sALGEZsALGELvALGE2sCGSTAY
T7(28) 4ALGED

COMMON /MANAL/Z QeAPPEDQWGrALEL ¢ TAXL ¢ TAXR s XAWNGrZAWGeALCYP

1 ALF INJALLWGsALRWOsCOELEsyCOF INsCOLWGeCORWGCLELF o

rd CLFIMyCLLWGyCLRWGsCWINGICYCRIsCYCRCIRANGE +WGCOL »

3 T8(15) s ALECR1 4ALGFPD

COMMON /ROMAN/ PleZ7+ALToT 4 APNUYARDUWAYONDTRHIGMAXVIRATEL

N - e

[N

COMMON /MANARO/ ToVeNWAGeTODELTWHGUSTE s HGUSTF ¢ HOGUSTWeVAUSTE WG ISTWeAUAC

1 YGUSTF oGF WO yGLATIGVERTeVXEIVZRsAPDsVYRsARDWAYD,

A~ S

AJaConnl
AJaCO0002
AJACOD0O 3
AJACOO00
AUACOOQDS
AJACONOG
AJACOQONT?
AJACOONN
AgaCOOnS
AJACOO010
AJACCOD]11
aJacoole
AJACOD] 3
AJACOD L«
AgaCools
116
AJACOQ1LI7
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2 COLSTKsCYSTKL1eCYSTK2yPEDALWAYE sAPEyARE AJACGO1R

COMMON /STANRQ/ JewW L INKsGELE «VSND W YFIN(2) ¢ ZFEL (2) 9+ CONDL+SHWING, AJACNDLS

1 PILGHZ 1 PWGELL AJAC0020

COMMON ZTOPLOTZ AM(3) eAL(3) sEXITICOM(20)+IPSN AJACON2I]

COMMON /KHJFTS/ NJETRWASTK(3) ox0(10) 9 XD(10) o xR(L10)+TROS(10) aJacuonee

COMMON /CONTR/ ADISP (3) +ARATE (3) 9DELTA(4) o THR(2) +RPCT (3) 4 XSYS(2B) AJACON2S

1 WNTRI™ AJACON24

DIMENSION vAR(L]) AJACDODZCS

EQUIVALENCF (VAR(L)COLSTK) AJACO026

CYCR1=CYSTK19CYCF (3) «CYCF (2) aJacuo27

CYCK2=CYSTW2eCYCL(3)+CYCL(2) AJACO0CH

PED= PEUALSPEDA (3) *PFOA(2) AJAC002Y

wWGCOL=AGwW AJACO030

XSTR (1)1 =CYCR1®UTRR AJACOO31L

XSTK(2)=CYCR2°DTRR AJAC0032

XSTK (3)=FENe®PEVA (L) / (PEDA(3)®100.) AJACO033

ALGE3=XCON(26)/ (NTRR®2,) AJACO0034

ADISP(l)=AYE®DTRR AJACO03S

ADISP (2)=APE*NTRRA AJACO036

ADISP(3)=ARE®DTRAR AJACQ037

ARATE (1) =AYD®DTRR AJACOO03H

ARATE (2)=aPD®DTRR AJACO0039

ARATE (3) =aRPDODTRR AJACO0AD

NTRIMLI=NTO M AJACO004])

IF(LINK.EN,3) NTRIM]=1] AJACOD&Z

CALL CONTAQ (NTRIMI) AJACO043

10 NTRIM=NTHRIM] AJACOO0&4&

IF(LINKG,EN,3) NTRIM =2 AJACO04S

DELALE=DELTA(L)®exSYS (1) AJACOO&S

ALECRI=ALGFZDELALE AJACOO047Y

DELAIL=DELTA(2)®XSYS(2) AJACO0043

ALCYP=DELATL AJACOO4Y

DELRUD=DELTA(3)exXSYS(3) AJACODSO

ALGFPD=ALGF «DELRUD AJACO005]

CALL VR30 (xXOsYYU97209AYEsAPEsAKE 2 VXBoVYBeVZBy=1) AJACOOSR

IFILINK.EN,.2) CALL OFFTRM AJACO0053

C AJACOO0S«

1 CALL ANAL AJACO055

3 c AJACD0S6

. IF(EXIT NF,0,1 RETUARN AJACO0ST

& F(l) = xF « DX AJACO0SS

F F(2) = YF « DY AJACO0S59

B F(3) = ZF ~ 0Z _ AJAC0060

E F(4) = OGN = DN AJACOD6)

| F(S) = OmM =« 0OM AJACODAKR

| F(6) = QL - DL AJACO063

: IF(CONULloLFaleSeANDLJeNEL]1) RETUKRN AJACODKS

7 IF (CONDLeLFole5+ANDLINKGEQed) KETURN AJACO06S

R IF(COND1+EQe0Os) RETURN AUACO06S

b3 CALL WHVP (loVARKM]POsTAXLITAXR) AJACOOKT

N CALL WHFM AJACO068

. FETUHRN AJACO0KY

- END AJACOO0TO
#1
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SUBRPOUTINF ANAL ANALOON]
COMMON /FORCE/ XF oXFRWGoXFLWG o AFELE s XFFUSaXFRUEToXFLUET o XFRU, ANALOONZ
XFLJsXFGUNoXFFINeXFwesXxADD ANALOON3
YF o YFFUSYyYFRUETSYFLUET o YFRUSYFLUIYFGUNGYFFINsYFWe ANALOONG
YADD ANALOONS
2F 9 2FRWG 9w ZFL WG FELE o ZFFUSZFRUETWZFLJETWZIFR U, ANALOONE
2FLJe2ZFGUNZF 49 LADD Y ANALOONT

QLILAWGOILLWGILELE sLFUSILRUETILLUET o HMRUGRML Jo GUNANAL NON K
LFINVRGYROWRMAND ANALONNY
OMoMAWG s ML WG e MFLE yMFUSIMRUET o MLUEToPMR oy PM JeMAUNANALDDY0
MFINWPGYROsPMAND » ANALODL L
QANINRWGINLWG o NFLE ¢sNFUSONRUEToNLUETy YMRU oYM JoNGUNANALD D ¢
NFINyYGYRO s YMADU ANALQCOL3
QeAP JPED QWG e ALEL ¢ TAXL9TAXRyXAWGeZAWGIALCYP aANaLO0O014

O~NDOEPVNESGWON-—

COMMON /MaNAL/

1 ALFINOALLWG9ALAWOCOELE 9sCNFINICOLWGeCORNGeCLELFEy ANALO01S
4 CLFINSCLLWGICLRWGsCNINGYCYCRLIsCYCR2IRANGE +wGCNLy  aANALOO1®
3 XAELE o KAFINIXAFUSWXKAJET s YAFINGZAELEWZAFINGZAFYSe LN2L0017
4 YAELF o YAFUS s YALWO s YAKWG o YALJET o YARJET e ZAUET s ANALOOL S
S ALECR] ¢ ALGFPDsHALFPI s YGUSTWeZFLWGle2FRWGI] ANALOO1Y

COMMON /MANARO/ ToVeNWNAGYTOELT oPGUSTE sHGUSTF o HGUSTWeVGISTE W VGHIGTWANAL 0020

1 YGUSTF sGF WD sGLATsGVERToaVARIVZBeAPDIVYS9ARDAYD, ANALOO21]
2 COLSTKsCYSTK1+CYSTK2IPEDALYAYE vAPEARE ANALOOR2
k] s TLSTK (2) o THLSTK (2) sDUM(6) s DFLAP] ANALO0023

COMMON /STANRO/ JeWeLINKeQELE ¢VSNDoYFIN(Z) s ZFEL (2)9CONDLSWING. ANALONCe
1 PILGH2yPWGEL] ANALOORZS

COMMON /STARAN/ C39CoosRWeCLPsCLRIDCD DAL sDANICLAOCNBOETAQeNJF T,y ANALDOZH

1 QF INyCLBCLYYFS(14) sCNRCLICNPCLeCNRCNyCNRCLsCOLKSy ANALDNZT
2 ’ D3ELFE s FNSWCoLWINGIRPISTeYAERND (3193) s APRUET e AR JET e ANALUN 2 S
3 AYBUETsCMPCDL o CNPCOCsCOLUET s NXWGEL ¢DZAWGEL+ETANMX s ANALOOZY
o PWOWK ] s RCWINGsSWINGHsANGR « ANGL A DFL AP ANALOO30
COMMON /TOPLOT/ AH(3) AL (3) sEXITICOM(20) ¢ IPSYY ANALO0O31
NPART ¢sNVARA ¢NVARB ¢NVARC yNSCALE ANALOO32

1 +NVARS ¢ NPRINT ¢NT IME ANALOO33
COMMON /FORY/ Y(44150) ANAL OO 3a
COMMON /RJFETS/ NJETR¢XSTK(3)9x0(10)¢XD(L10)eXR(10)«TPOS(10) e ANALOD 35
1 TNEG(10) ¢ XAJETR(10) ¢ YAUETR(10) s ZAJETR(10) s ANAL 0036
2 AYBUTR(10) sAPBUTR(10) 9»JTRCON(L10) ANALON3T7
3 o XACT«TPCTASTPCTH ANAL 0D 33
COMMON /LJFTS/ NJETLeXAJETLI(6) s YAJETL (6) 9 2AJETL(6) $APSUTL(6) ANALOD39
1 ARBUTL (6) sCONLJ(Z295) ¢NCONL (H) s XLT(2) o XLTH(2) ANALO00&O
2 sAYBUTL(6) 9ATT(6) vANG(6) sPSTIANG(6) s THEANG (6) ANALOOG ]
3 ANGA (6) ¢+ ANGH (K) s TLUET (6) s ANGC (6) ANAL00&2
COMMON /STRIAB/ TEMP (240) ¢ XFS(35) ¢ TEMPL (49) 9 YWG(21)sYEL(21) ANALOO43
1 YFN(2]) ANALOD&G%

COMMON /STAMAN/ XXoeYYsAYLIRIYsAPHGIARBGASEP+AYBGeCGRLIDPIXSOPTZy ANALDNGS

1 RSS50 4y AYDMX s DELTCINPIXZ 9 HDEL ToHGUSTaXTCTR ¢ RMASS, ANAL 0045

2 TWOPT e VGUST»ISTUR ¢ XAGUNSYAGUNsYGUST»ZAGUNDELT2Ry AN 00T

3 POINTRWRDELT1sRDELTR ANALO D&

FEAL LELE yLF INOLGUNGLLJEToLLWGILRUET 4LRWGWLFUSY ANALOO4LSY

; 1 MELE ¢ MF INOMGUNGMLUEToMLWG o MRUF T ¢MRWGIMFUSeMFFUS e ANALOOSO
b 4 NELE o NF INONGUNyNLJET oNLWGoNRUET ¢ NRWG o NFUS s NFFUS ANALONS]
< DS5=10./57,2954 ANALOOS?
S OFLAP=DFLAPL ANALDDS S
WP=W®COS (APF) ANALOOS

XFW==w*SIN(APE) ANALOOSS

b AL b

'u, A= 7
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YFW=wP oSN (ARE) ANALODSH

2FWw=nrP®C0S (ARE) ANALODST?

10 xmAC=veySKND ANAL0DSA

AR=Q, ANAL0OSY

¥ APDOT=U, ANALGOKO

VKZHSU=VxHBO2eyZRODD ANALOOGL

[F(VXZAS%.FhGsble) GO TO 20 ANALODKZ

APZATANC(V7HVKR) ANALOOG3

APDOT=(vxkey (le78)=v7Zs2Y(ls76))/VXZBSO ANALOOS«

(= »ING EQUATIONS ANALOOSS

20 CONTINUE i ANALOO06S

ANGE=O0, ANALOOAT

IF(QwGeLT,0) GO TO |0 ANALOOGS

AXW=VAB~HGIISTwsARDR2AWG ANALOC6KYS

ST1=V2H~V:1STa=APD®XxAWG ANALOOT70

ANGRW=0, ANALODT]

IF(XXNOMNE ,04aOR,STL NEWOL) ANGRW=ATANZ (ST1eXXW) ANALOD72

i MLGED=ANGLWwewLCOL ANALCOT73

ALRWGZALGFN=ALCYP ANALOOT4

CALL CLCD (ALRWG+CLRWGYCDRWGXMACLEXITy 1) ANALOOTS

IF(EXIT.NF,O0.) GO TO 150 ANALOQT76

co=C3 ANALOQT7

CL=Cs ANALOOT7H

DCDOR=0CD - ANALOOT7Y

VELSQ=XXxwee2eST 002 ANALOOBG

5 QRW=0ONG®VF| SO ANALOOBIL

CALL VR20D (~CORPWGs=CLKWGIARGRW4Cl,yC241) ANALOORZ

XFRWG=Clennw ANALODR3

2FRwG=C2onPw ANALODRS

CALL XPRG (XAWGoYARWGoZAWGIXFRWGO0, s ZFRWG s LRWG ¢ MRWG yNRWG) ANALODSS

MRWGEZMH wGeywh (2]1) CDF| AP®QRWOYAERO (1091)*YWG(15) ®QRWRYAERO (1041 ANALOORS

ALLWGTALGFNeaLCYP ANALOORT

CALL CLCU (ALLWNGsCLLWG+CDLWGIXMACLEXIT 1) ANALOORE

IF(EXIToNF,0.) GO TO 150 ANALOOKS

CD=45%(C3ecD) ANALO00S0

CLWG=,5® (CasCl) ANALO00OS1

ALWG=.5% (AL AwGeALLWA) ANALO0OS2Z

0CD=ze5* (OUCNRDCD) ANALOORQ3

CALL VReD (=CULWGs=CLLWGIANGRWsClyC241) ANALOO9%

XFLWG=ClenPw ANALO0GS

IFLWG=Cceonnw ANALOO0SS

“ CALL XPKO (XAWGsYALWRsZAWGeXFLWGY0,. s IFLWGILLWGoMLNGINLWG) ANALCOST

MLWG=MLWGeYWG(2]1) POFLAPSQRWOYAERO (10+1) *YWG(1S) ®*QRWOPYAERO (101} ANALDO9S

1S=0. ANALQGOQS

IF(VELSQ.NF.0.) TS=SWINGH/SQRT(VELSQ) ANALO100

i FF=QRA®SK NG ANALOIOL

5 YAW=0. ANALOLOC

3 XZw=SURT (VFLSU) ANALOQLN3

X IF(VYB=YGUISTWeNE aOo ,0ReXZWeNEOe) YAWZATANZ (VYB=YGUSTWeX2ZW) ANALO10G

‘ L~ DOL AND 0NN ARE CONTQ[HUTION OF EACH WINGe NOT TOTAL ANALOLOYS

¥ DQL=FF e (YAw® (CLBO*CLACL®CLWG) ¢TS®(AYDOCLROCLWG*ARDRCLP)) ANALOLOS

% DQN=FF O (Yau® (CNRO*CHRCLOCLAG®SL) ¢ TS® (AYD® (CNRCLOCLWG®*®2+(CNRCDOCD) ANALODLOT

9 1 *AHD® (CNPCLOCLWGeCNPCDL®DCD) D) ANALD1DHR

CALL VHZD (DULeDQNIANGRW sDGUL 9NQANY L) ANALO1NS

:"-. LAWGELKNG o DOL ANALO109
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LLWG=LLWG+NGL

NRWG=NRWGeNON

NLWG=NLwGeNUN

ANGE==PwOwr [ 9CLWG

IF(ARS(ALWG) 46T, 1497R0) ANGE=0.

ANG1=0.

IF(VXHeGE ,50,) ANGLI=APDOTeXAFLESPWGELL/VXB

IF(ALWG.EQ.D,) 60O TN 30

BNGE=ANGE=ANGL® (CLWG=YWG(19)*DFLAR) /ALWG

6N TO &0

CONT INUE

ANGE =ANGF =ANGL®YAERO (1T701)

CONTINUE

AWAKE=FwGOWK1oCLWG

XA=DX4GEL

AWGEL=ATAN2(DZWGEL 9 XA)

DWGEL=SORT(XA®®2+DZWGEL®92) *RCWING

ANGLE=AwWAKF=AP +AWGE L

DIS =DwGEL®ARS (SIN(ANGLE))

XI=0wGEL®2RS(COS (ANGLE))

HWAKE=+680SQRT(CD® (Xx]*+.15))

ETAQ=0.

IF(DIS «LT.HwAKE oANDe ABS (ANGLE) (LT<HALFPI)
ETAQ=ETAQMX®SQRT (CD)/ (X1+43)#(COS(DIS *HALFPI/HWAKE) )ae2

ELEVATOR FQUATIONS

IF(QELE.LT.Q) GO TO K0

ST1=VZ5+AROSYAELE~APDAXAELE~VGUSTE

XXE=VXB*APN®7AE | LE~AYD®YAELE=HGUSTE

VELSQ=XXEee2+ST )02

IF(VELSO«NF40e) ANGF=ATANZ (ST ¢XXE) ¢+ANGE

ALEL=ALECR] +ANGE

CALL CLCO (ALEL +CLELFsCDELE+XMACIEXIT2)

IF(FXITNF,0,) GO TN 150

QE=QELE®VFSG2 (l.-ETAQ)

CALL VRZD (~COELEs=CLELEYANGECloC2s1]

XFELE=Cl®*nF

2FELE=CR29NE

CALL XPRO (XAELE+YAELEsZAELEWXFELEO. sZFELEWLELEWMELE WNELE)

MELE=MELE+YEL(15)®QE2YAERO(L1042)

FIN EWUATINNS

IF(OFINLLT.Q) GO TO 70

ST1=ARDU®ZAFIMN=AYD®XAF [N~VYKROFNSWCeYGUSTF

XXFN=VXK+APDOZAF IN=AYD®YAF IN=HGUSTF

QF=QF IN® (XXFNOXXFN¢STL1®*ST1)

ANGF=0.

IF(QF eNEoOos) ANGF=ATANZ2(ST1eXXFN)

ALFIN=ANGF +A_GFPD

CALL CLCD (ALFINGCLFIN'COFINyXMACIEXITo3)

IF(EXITNF,0,) GO TO 150

CALL VR2D (=CDFINCLFINsANGF+C19C24-1)

XFFIN=ClenF

YFFIN=C?2®enF

CALL XPHO (XAFIMyYAFINeZAFINGXFFIN'YFFINeO. yLFINSMFINGNFIN)

NF IN=NF INeYFN(15)@QF@YAERO (104 3)

FUSELAGE EQUATIONS

TPy

ANALOGL10
ANALOLLL
ANALD]L12
ANALOL13
ANALOLl 14
ANALOT IS
ANALO] 16
ANALQLL7
ANALOLLR
ANALOL LS
ANALOL1Z2U
AN2LCL12)
ANALOLZ2C
ANALOLZS
ANALOLZ4
ANALOLZ2S
ANALO12A
ANALGL27
ANALO125
ANALOLZY
ANALO]130
ANALOLSZL
ANALO] 32
ANALOL3Z
ANALO L3«
ANALO] 3>
ANALQOL36
ANALODL T
ANALO] 3R
ANALOY 39
ANALOL«C
ANALO L& !
ANALOLac
ANALOle3
ANALO] 4«
ANALOD1&S
ANALO Ll 4o
ANALOD) w7
ANALQLl4n
ANALC LY
ANALOLSOQ
ANALOLSI
ANALOLS?Z
ANALOIS3
ANALDIS«
ANALOL1SS
ANALO L1505
ANALOLST
ANALD]1SH
ANALOL1SY
ANALO1KO
ANALCOLsI
ANALOLsC
ANALOLAS
ANALOLm4
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T0 XXF=VXd=HANIST ANALOL16KS
STl=VZH=VGUST ANALOLK6
ANG1=0. . ANALO1AT
QVXZB=Lo (xxFeXAF«ST]aeST1) ANALO1AH
IF(QVXZBarnF ,0e) ANGI=ATANZ (ST XXF) ANALO169
APzANG] ANALOL 70
S1aSIN(LNGL=YFS (1)) ANALOL 7]
FSLIFT=GVXZHO (XFS(16)2SIGN(leeSl) ®aBS(S1)I®exFS(1T7)) ANALOL 72
ST2=YGUST=VvYHK ANA(LO173
QVXYB=W® (X XFeXXFeST20ST2) ANAL Ol 74
ANG2=0. ANALO175
IF(QVXYDoNFe0o) ANG2=ATANZ(ST2¢XXF) ANALOL176
S1=SIN(ANGD) ) ANALO177
YFFS=QAVXYRe (XFS(21)12SIGN(lesS1)*RABS(S]1)®®XFS(22)) ANALOL1TYSB
ANG3=0. ANALOL1T9
QVXYZ=Qe (xxF®82+5T20082+5T]02) ANALO180
IF(QVXYZ.NFoOe) ANG3I=ATANZ(SQRT(ST]®#824ST20#2) ¢ XXF) ANALO181
S1=COS (ANR3) ANALO1 82
DF=QVXYZ® (xFS(LB)®SIGN(1.9S1)®ABS(S]1)*exFS(20)) ANALO1R3
ZFFUS=~FSLIFT ANALO]B4
YFFUS=YFFS . ANALOL8RS
AFFUS=<0F ANALOLES
CALL XPRO (XAFUSsYAFUSeZAFUSeXFFUSsYFFUSsZFFUSsLFUSIMFFUSNFFUS) ANALOL1RT
IF (ARS(ANGLI=YFS (1)) ,GT.YFS(2)) GOTO 90 ANALO1K8
S1=SIN(3.16159% (ANGL1=YFS(1))/(YFS(2)=YFS(1))} ANALD)SY
IF(((ANGl=YFS(1)=0%5),GTe0e) «OR&((ANGL=YFS(1)*D5) el Te0s)) GOTO A0 ANALO]1SO
S1=SIN(J3.14159°05/(YFS(2)=YFS(1))) ANALO191
MFLl=QVXZHexFS(24)®(ARS(S1)2exFSI(ZY)) ANALCQ]SZ
MFUSSCe*MF @ (ANGL=YFS(1)¢051/(2¢%D5)=MF1leMFFUS ANALOL1G3
GITo 100 ANALO19«
80 MFUS=QVXZKe (XFS(26)9SIGN(1esSINIANGL=YFS(1)))®ABS(S1)®exFS(29)) ANALOLSS
1 +MFFUS ANALOLGE
GoT0 100 ANALOL1GQT
90 S1=SIN(3.16159® (ABS(ANGL=YFS(1))~YFS(2)*YFS(1))/(3.14159+YFS(]) ANALODL19xS
1 -YFS(2))) ANALO19Y
MFUS=QVXZHe (XFS(26)*SIGN(LleoSINIANGL=YFS(1)))®ABS(S1)®exFS(2T)) ANALCO200
' 1 oMFFUS ANAL 0201
] 100 IF (ASS(ANG2) .GTL.YFS(3)) GOTO 120 AN2LOZ20Z
S1=SIN(34]14159%AMG2/YFS(3)) ANALO2D3
IF (((ANG2=NS) «0GT404) ,ORe ((ANG2+0%) L Te0&)) GOTO 110 ANALD20D4
S1=SIN(3.14159805/YFS(3)) ANALD20S
4 NF1=QVAYHeXFS(C9) @ (ARS(S1)®eXFS(30)) ANALO2NG
g & NFUS=2.*NF 1@ (ANG2+05) 7 (2.°D5) =NF 1 eNFFUS ANALO207
- 6ovo 130 ANALGRP0SB
| 110 NFUS=QVXYRE(XFS(29)2SIGN()esS1)®ABSI(SL)*@XFS(30)) +NFFUS ANALO20Y
E = GNTO 130 ANALO210
| 120 S1=SINI3.141599 (ABS (ANG2)=YFS(3))/(3.14159=YFS(3))) ANALO2)1
| NFUS=QVXYR® (XFS(31)*SIGN(1esSINIANG2))®ABS(SL1) *®XFS(32)) «NFFUS aNALOC1e
E 130 CONTINUE ANALOC] 3
F c JET THRUST EQUATIONS ANALOZ14
o IF(COLJUFT.FQa0s) GO TO 140 ANAL (215
. DCOL=COLJLT®(COLSTK=COLKS) ANALD2]H
COLKSXCOLSTK ANALD2)7
TAXR=TAXK+NCOL ANALDZ]A
IF (NJET.EQ.Ll) GO TQ 140 ANALOP)Y
A=10

e




NADC=76313-3C
Tax_ =TaxLNCOL ANALOZ20
140 CONT INUE ANALOZZ21
ANGRLECOLSTROANGRZLON, ANALOZ22
FOLL VR (ANOR L s Ve s Ne s AYRUET JAPHUET sARBJET e TVIeTV2eTV3,1) ANALOZCS
CALL *Fm’ 1AW »APUSAYUSTVLIsTV 24TV IsRGRIPGRIYGR) ANALOZ2?~
ANGL I =COLSTROLNGL /100, ANALUZ2Z2S
CaLy v=il BM oL L s UegNas=AYH P T oAPH JETWARBUET s TV1eTV2eTV3nl) ANALUZ26
CALL APw( (AKUAZDsAYUsTVLeTY23TVIVRGLePGLsYGL) ANALOZ227

CALL VYRID (Tax~30ee0a 0 AYHRUET o APCUET o ARBUET W XFRUETeYFRUETVZFRUFT 1) ANALOP2H
CALL APRO (XAurToYAR JET e ZAJET o xFRUET o YFRUET W ZFRJIET O LRIET W MRUET ANALOZZY
1 NRUET) . ANALO230
CALL VRID(TAXL 00400, 4=aYPJUET sAPBUET s ARBUET o XFLUET S YFLUET W ZFLUFTol) ANALU23E
CALL XPrO (XAUET o YALUET o ZAJET oXFLUEToYFLUET 9 ZFLJEToLLUET W MLJET, ANa{ 0232

1 NLUET) ANALCZZ3S
CALL LIFJEY ANALO23w
CALL wEACT ANALO23S
CALL JETINY ANALOC3e
RGYRO=RGYEN=ROLR=ROL ANALD2 37
PGYRO=PGYRN=POGR-PGL ANALOZ23R
YGYRO=YGYRN=YHR-YGL ANALDZZ9

C FORCE EGLUATIONS ANALDZ4D
XF=XFRAGSXFLWO* XFELF ¢ XFFUSeXFRUET ¢ XFLUET*XFGUNSXFFIN®XFWeXFRUsXFLJIANALOZ S

1 *XADD ANALO242
YF=z YFFUS*YFRUETeYFLUET*YFGUN+YFFINSYFWeYFRJsYFLJUANALOCS3
1 sYADD ANAL D24«
LFaZFRWG+2FLWG*2FELE«ZFFUS*ZFRUET*ZFLUET»2ZFGUN *ZFWe2ZFRUSZFLJANALD24S
1 «ZA0D & ANALUZés

Cc MOMENT EQUATIONS ANALD247
OL=LRWG* L WReLELE*LFUSOLRUETSLLJETSLGUNSLFINSRMRI+RML U ANALOZs=

1 *RGYRNeFMAND ANALOZ Y
OMZMRWG oM WG eME(F +MF((SeMRUET oML JET e MGUN*MF IN+PMRJ&PML J ANALO2S0
1 +PGYPO+PMADD ANALOZS1
QN=NRWG N WG+ vELE *NFIJS*NRUETeNLJET«NGUN+NF IN+ YMRJeYM J ANALOPSZ
1 eYGYRNSYMAND ANALO253
GFWO=(XFw=xF)olw ANALO25e
GLAT=(YFw=YF) oy ANALO25S
GVERPT=(2Fw=2F)°Rw ANALO256

150 FETURN ANALD2S7
END ANALOZSs

09900 000000000 0RANNURNVECORNCRRRNNRRPRDQIRNIRARRONRENVEIDRTVRBAONORTQEEORORRBORGTe

SURBROUTINF CLCO (ALP+CLsCOWXMACIEXITON) cLCDoo0l
COMMON /STARAN/ C39C4sRWeCLPsCLRINCDIDALIDUNICLBOCCNBOWFTAQNJFT CLCDONOCZ

1 QF INGCLECL 4 YFS(14) e CNBCLoCNPCLCNRCDsCNRCLCOLKSy CLCDONDS

2 D3ELF oFNSWC L ATNGRPISToYAENO(31e3) s APHJETWARAGETWCLCDOONS

. 3 AYBUEToCNPCOL o CNPCNEsCOLJET vOXMGEL W DZWGELIETAAMXy CLCDOOOS

E Y PWGWK 1 e KCwINGoeSWINGHsANGR 1 ANGL ¢ OF AP CLCD0O0nG

COMMON /STANRO/Z DUM(2) sLINK cLcooo007

. COMMON /STRTIAH/ TEMP (326) sYwG(21) cLcooona

¥ DIMENSION HEAD(3) CLCDOODY

Y LOGICAL STaLL CLCDOD1D

P DATA DTRRPIsTWOPI/ 57.2957843+164159346.283185/ CLCDOO1

b
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DATA HALFPI/14570796/
DATA HEAD/

1 Low WING ¢10H ELEVATOR #10H
STALL=.FALSF,
ALF=aLP
SG=1.

IF(ALF.LT,0.) SG==1l,
AMG=SGOALF BY
IF(20.LE.AMG) GO TO 20
IF(Pl.GE.a»G) GO TO 30
AMG=AMG=TwOP]

ALF=AMG®SG )

GO T0 10

WRITE (64130) N

ExIT=1.

RETURN

CONT INUE
SMAC=14/SORT (ABS (le=xMAC®®2))
ALTI=0.

CLAZYAEROD (224N)

XXKIYAERO (23 eM)

COZ=YAERO (12N}

CDl = YAE®RN(13sN)

CN2 = YAERN(l4N)

ALD=ALPeDTRR

IF((HALFP]) «GE«AMG) GO TO SO
AMG=P [=AMG

$Gx=-S06

AMX=YAE®O (KoN)

TAMX=TAN (AMX)

CNAKR=ZYAERO (264N)

CLZ=YAERO (TN,

60 T0 o0

CLZ=YAERO (JeN)

AMX=YAEROD (24N)

TaMx=TAN(AMX) $ CNAR=YAERO(2644N)
DCx=0.

IF(NEQLLl) DCX=YWG(P0n)*0OFLAR®SG
IF(NEQLLl) DCO=YWG(19)20FLAP®SG
IF (AMG.GT,AaMX) GOTO 70
TA=TAN(AMG)

DCNA=XK® (COS(TA/TAMX®P[/2,))®02,4
CNA=CNAReDCNA

GOTO B0

TA=TAN(AMG)

XlzTAMX/TA
O%=]1e55@S M ((le=,6%x]~0k®X]®82)9P])
CNAzCNAR (1 ,16=CNAR)®(ls=X1)+D®CLA/2.:3
SA=zSIN(AMG)

CA=COS (AMG)

S2A=SIN(Z,88MG)
CL=CLA®SZA0CA/ 2, +CNaoSARB20CA
IF(NJNEL]L) GOTO 90

DCL=0.

IF (AMG.LE,aMXx) DCL=DCO+ (DCX=DCO) *AMG/AMX

A=-12

FIN /

cLcoool2
CLCDO0013
CLCDOO14
CLCDO0O01S
CLCDON]®
CLCDO0017
CLCDOO01R
CLCDOO01Y
CLCDGO020
cLcoooel
cLCcDoo022
cLceoozl
CLCDO0DZ«
CLCD002>
cLcDoO0Z2s
cLcoao027
cLcpoo2x
CcLCDOOCY
cLCDM030
CLCDON3I
cLCcDOn32
CLCDODN33
CLCDO003«
CLCDO0D03S
CLCDON36
CLCDO0OQ37
CLCD0034
CLCDO0939
CLCDO00&D
CLCDOO04]
CLCDONn&Z
CLCDO00«3
CLCDOD&«
CLCDO00&S
CLCDOQsS
CLCDOO0&7
CLCDOD&S
CLCNOO0&S
CLCDOO0SO
CLCDOOS!
CLCDG052
CLCDO00S3
CLCDOO0S4
CLCDO00SS
CLCDOOSE
CLCDOO0S?
CLCDOONSH
CLCDOOSY
CLCDODEKO
CLCDONK1
CLCDOnK?
CLCDOO63
CLCDOO0GK«
CLCDOO06S
CLCDOQ6G
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IF(AMX LT . AMGoAND o AMG o LE o (AMXe,0BT73)) CLCDO06T

1 DCL=DCXYX®(le=(AMA~AMX)/.0873) CLCDOO6H
CL=CcL*NCL CLCD004Y

90 CONTINUE CL.C00070
CL=CL®S6 CLCDOO71
IF(AMGWGT ,aMx) STALL=eTRUE, cLcooore
CDZ2=C0Z2eS~AC CLCDOO73

IF (AMX L T,.amG) GOTO 100 CLCDON7s
C6=aMGRCU2 CLCDOO7S
C7=CuLl + ChK CLCDONT7S
CD=CDZ+AMGECT CLCDOO77
0CD=CH+CT CLCDOOT7H

GO 10 110 CLCDO0O7v

100 CONTINUE CLCDONKO
COX=COZe+amxa(COLl+AMx#(CD2) CLCDOORL
CS=amMO=HALFP] CLCDOORZ
C6=CH®(COX=]142)/(AMX=HALFP])®0? CLCDO0O0R3
Co=Ch9Co+1.2 CLCDOO N4
0C0=Co+C6t CLCDOORS

110 CONTINUE CLCDOORS
E= ST+ YAFRND (1HN)®(,1496=-.01429°YAERQ(184N)) CLCDO00KT
ALl= (CL/Z(PI®YAERO(LBWN)®E)) ; cLCOCu8S

IF (STALL.ANDJLINKeNF,4) WRITE (59¢120) HEAD(N) sALDCL,CO CLCDONRS
C3=CD CLCD0GS0
JF(INLEQLLl JANDAMX ¢ GF ,AMG) C3=CND*YWG(11)®DFLAP CLCO0C91
IF(NGEUGL dANDeAMX oL T, AMGoAND e AMGoLE 4 (AMX+ 01T 3)) CcLCDOOSC

1 C3=2CNeYWG(11)®DFLAP® (1 ,~(AMG=AMX)/08T73) CLCDODS3
Ce=CL " cLCDODSS
NSGG = =1 CLCDOOSS
CALL VRZD (C3+C4sALTCOsCLINSGG! CLCDO0SS
KRETURN CLCDOO0]7

120 FORMAT (1H0O4ALO0s®STALLED AT ®,F743¢® DEGREES CL = @9F6.3+® CD = ®4CLCOOISA
1 F6.3) CLCDOOSN
130 FORMAT (0 EXCESSIVF ANGLE OF ATTACK FOR N = #,12) cLCDOo1l00
END cLcoolol

YRR R R e A R A R R R R

SUBROUTINE COMSOL (CDEFsREPRT147ZPKT14REPRTZ24ZPRT2) coMsoool

(o SOLUTION OF SIMULTANEOUS EQUATIONS COMS00n¢
c WITH COMPLEX COEFFICIENTS COMS0003
[ N = ORDER NF MATRIX COMS00Ns
DIMENSION COEF (243)4A(2+5) COMS0005S
COMPLEX AZTEMP+DETsCOEF COoMS00Ns

N=2 CoMS00n7

NPl = 3 COMSDODE

DD 10U = 1.NPI COMS0NDY

DO 101 = 1,N COMSOO )0
AlTyJ) = COEF (1Y) COMS0011

10 CONTINUE comMso001e
DET = (leNDy04V) COMS0D1 3

(- COLUMNAR REARRANGEMENT OF MATRIX COMS00 1«
NMleN=1 COMS0015

A-13
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00 60 I=1leNml COMS0016
Juslel CoMSGan]7
IMax=1 comMs0013
e N = ORDER 0OF MATRIX COMSO0NlYy
AMAXT = KFAL(A(JJUsl))®02 « AIMAG(A(JJe]))Re2 COMS0020
DO 30J=JJeN comMsS0nel
ATESTL = PFAL(A(Jr]))2e2 « AIMAG(A(Js]))®ec comMs0nz22
ATESTC = RFAL(A([MAx,]))®92 « AIMAG(A(IMAXy]))®a2 coms0023
IF(ATESTLI=ATEST2) 3Ne30420 COMS0024
20 IF(ATEST1.LE.AMAXT) GO TO 30 COMS0025
AMAXT = ATESTI 5 CcCOoMS0026
IMax = J COMS0027
30 CONTINUE COMS0028
IF(IMAX=]) 60¢60440 COMS002y
40 DET=-DET COMS0030
00 SO0K=lenp] COMS0N31
TEMP=A(]4K) coMS0032
A(ToK)=A([MAXIK) COMS0033
g A(IMAX K ) =TEMP COMSO00 4
S50 CONTINUE COMSO0N35S
60 CONTINUE COMS0036
€ AUGMENT INPUT MATRIX WITH THE IDENTITY MATRIX COMS0037
NP2 = & COmMS0038
NePl = 5 COMS0039
DO 80 I=1l.N COMS0040
DO 70 J =NP24N2PI COMS0061l
A(led) = 0.0 - COMS00«2
70 CONTIHRUE COMS0043
80 CONTIANUE COMSO0D46
0O 90 I = 1N COMS0045
J = F ¢ Np) COMS0046
Al(lsJ) = 1,0 COMS0047
90 CONTINUE COMSO0D4s
(= SOLUTION COMS0049
DO 150 I=1.N COMS0050
1Pl = Il COMS00S1
TTEST = HEAL(A([+s1))2®2 o AIMAG(A(To]))®®? coMs0052
IF(TTEST L F.04000001) GO YO 170 COMS00S3
100 00 110 U = [Plen2PI COMS005+~
A(led) = A(TeJd)/ZA(L4T) COMS0055
110 CONTINUE COMSQ056
DO 140 K = 1N COMS0057
IF(k=1) 120s16404120 COMS0058
120 00 130 J = [PlyNCPl COMS0059
A Bixy)) = A(Xed) = A(KeI)®A(IsJ) COMS0060
; 130 CONTINUE COMS0061
140 CONTINUE coMs00ee
150 CONTINUE COMS0063
C DETERMINANT EVALUATION COMS0064
- 00 160 [ = leN COMS0065
i 07 = DET o A(ls1) COMS0066
- 160 CONTINUE CoMS0067
’ MEPETL = QFAL(A(L193)) COMS0068
g IPRT] = AIMBG(A(Le3)) COMS0069
REPRTZ = REAL(A(293)) CoMS0070

A=ls
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ZPRTZ = AIMAGIA(293)) comsnoTl
FETUKRN comMsonTe
(i SINGULAR MATRIX ComMS0073
170 PRINT 180eT1eleA(Ie]) COMSONTs
150 FORMAT (/3m Alel2elHee]20b4n) = 32F10.,8 ) CoNSOOTS
190 FOIMAT(TE]2.4) COMS007s |
RETURN COMS00T7 |
END Ei COMSO0075 |
|
BQPeRPP00D0DR000000000000RVERON0RR0R0LEPRP0NRLRARNONRN00ORRERO0R0RINNRNQEERaRDOARRGEw
SUHROQUTINF CONTRL (NTRIM) CONTO0001!
COMMON /COMNTR/ ADISP (3) vARATE (3) +DELTA(4) ¢ THR(2) 9RPCT (3) ¢ XSYS(28) CONTON
COMMON /RJFTS/ NJUIXSTK (3) CONTO0OD3
COMMON /MANAL/ ATEM(2) +PEDsBTEMI(19)+sCYCRISCYCRZ CONTNONS
COMMON /STRIMA/ CTEM(LT70) sALGELsALGEZDTEM(25) vCYPWICIRUDIND CONTO00Q0S
1 ETEM(2) 9ALGES CONTOO0N6
COMMON /RNMAN/ FTEM(3)+TIME CONTOQOODT
COMMON /MANARO/ GTEM(3) sDToHTEM(16) 4CYSTKI CONTONNA
€ CONTOONY
(& XSYS(15) EQ@ O : CONVENTIONAL MECH. CONTROL USED CONTO0O10
€ CONTO0O11
XLIM(X1eX24x3)= AMAX] (X1 9AMIN] (X249 X3)) CONTONY2
KSTHF (XgX]oX2eX3)={AMIN]L (ABS(X)»A3)9X]+AMAX] ((ABS(X)=X3),0,)®*x2) CONTOO 3
1 @SIGN(levX) CONTON14
IF(XSYS(15)EQG.0.) GOTD 10 CONTO0O1S
IF (NTRIM ,EQ. 2) GO TO 30 CONTOD 16
IF (NTRIM ,EQe 1) GO TO 20 CONTOO017
10 xa=0. CONTOO1N
C NTRIM=0 =-- INITIALIZATION HERE CONTO019
X0=0, CONT0020
NTRIM=1 CONTO002!
20 Dx1=aLGE3e57.3 CONTOO22
C NTRIM=1 == TeIM COUNTROL LAWS ARE [NSERTED HERE CONTO0023
XA=XSTKF (xSTK (1) ¢ALGFLsALGEZ DX 1) +X0 CONTO0O024
IF(XSYS(15).EQ.0.) GOTO 40 CONTO0D2S
30 CONTINUE CONTOO0CE
C NTRIM=2 == TIME HISTORY CONTROL LAWS ARE INSERTED HERE CONTOO0C7
40 DELTALL) = xa CONTGO28
S0 DELTA(2) = CYPwWIC®CYCR2 CONT0029
DELTA(3) = RUDIND®PED CONTO0030
CELTAL(4) = 0. CONTO0031]
s DELTA(1)=DELTA(1)/57.3 CONTO0032
KETURN CONT0033
60 FNRMAT (1H0e5Xe2EL1S5.5) CONTO0D34
END CONTO0035

- B PeP e RANRRtRNR0RR0RNORRORRO0RORNRRRNIRRARBARRRARORN0RORRONRRR0RN0GRRRRRRRNORLLORCCD

L] SURROUTINE CONV (IMET) CONVO00OL

3 COMMON /STRTAB/ T1(184) sXEL (14) s XER(T) vXFC(28) s XFN(T) 4 XFS (35) CONVOO0N2
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XGN(7) o XIT(21) o AWG(21) o YWG(21) wYEL(2L) s YFN(2]) o CONVONN3
T2(27) o XCONCO3) 9 AJET(L4) o TI(S2C) s XRIT(140) 9 YRUT (7)o CONVOODNS

XLJT (B&) o YLJIT(T) CONVONNS
COMMON /STRIMA/Z T4 (1A0)eTSTAR (4] CONVONNG
CQMMON /CNP TR/ TS(15)eXSYSI(2B) CONVONNT

COMMON /METL/ XR(35)exn(21) oYW (L) o XE(LG) o YE(2L) W XF(T)avF(2l), Conveuons
XJ(1a) o xC(63) o YRIT) o XR(140) oxXT(2B) 4 XD(T7)exI(2l)y CONVOODNS

YLUT) o XL (B&) o XS (Z0) e TS(le) e xCM(cUs6) CONVOO10

DATA FLloF 2 F3eFbeFSeFbiFToFBsF9/e224809043937010e737562410476391s CONVONTL
35.316K69.571015+¢737562+4,05053%93.280847 CONvaOa1le

00 10 I=1.7 CONVO0013
XER(I)=XD (1) CONVOO] &
YRUT (1) =YR (1) > CONVON1S
YLJUT (D) =YL () CONVOO016
XFEN(I)=XF () CONVOD1T7
XGN(1)=0. CONVOO1n
D0 20 I=l,14 CONVO0D15
TSTAR(I) =TS () CONV0020
XEL(I)=XE(]) CONvVOD21
XUET (D) =xyg(I) CONVONn2e
00 30 I=l.2] CONVONnZ23
XIT(I)=XI(1) : CONV0024
XWG(I)=Xw(]) ; CONVO0N2S
YWG(1)=Yw(]) CONVO0025
YEL(I)=YE(]) CONVOOR27
YEN(I)=YF () CONvO0ODZH
00 40 I=1,.,28 . CONVOO02Y
XFC(I)EXT (1) CONVO0030
XSYS(Il=xs(I) CONVOD3!
00 S50 I=1.35 CONV0O032
XFS(I)I=Xxmr1) CONVOD33
00 60 I=1.k3 CONVOD34
XCON(Il=xc(I) CONVON3S
00 70 I=l,Rs CONVO0O0 36
XLJT (D) =xL D) CONVO037
00 80 I=1,140 CONVO0035
XRJT (D) =xw () CONVOO03™
IF(IMET.NE L0) HETURN CONVOOQ4O
AR3YR (1) CONVOO0S&1]
NL=YL (1) CONVO0042
XFS(l)=xH(1)eF1l CONVO0&3
XFS(35)=xH(35)9F] CONVOD&s&
D0 90 I=1l.3 CONVED4S
XER(I)=xXD (1) oF 1 CONVOOas
YRUT(3)=YR(3)/F1] . CONVOO&T
YRIT (4)=YR (4)/F1] CONVOD4B
00 100 [=2.7 CONVO00D49
XCON(1+56)=xC([+54)9F9 CONVO0050
XFS(I)=xH(])*F2 CONVOONS1
XFS(33)=xK(33)%F2 CONVO00SZ
XFS(34)=xn(36)eF2 CONVO0053
00 110 I1=2,4 CONVONS4
XdG(I)=xw(])eF2 CONVO0SS
XEL(I)=XE(1)eF2 CONVOO0S6
XFN(I)=xF (1)®F2 CONVOO0S57
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XJET ([*2)=xJ(l+2)®F2
XFC(I*21)=xT([+21)*F9
XCON(C)=XxC(l)eF2

DY 120 I=1,¢
XCON(1*2)=xC(1s2)%F2
XCON(I*S)=xC([*5)/F2
XCON(I*T)=xC(1+7)0F?2
XCON(Iel0)=xC(1e10)/F2
XCOM([oco)=xC(Iecb)eF?
XCON([e2€6)=XC([e2b)/F2
XCON(LeeH)=xC(le2B)aF2
XETerell)=xT¢L+1l)°Fa
XFS(2%lelu)=x4(20]*]14)9F4
XFS(10°l+11)=x3(10°T«11)°F¢
XFS(2®1ez2)=x3(2o]+22)%F5
XCON(3®[=-1)=xC(3e]=])9F6
XER(I*3)=xn(]+3)eF7
XFC(I1+2)=xT(I+2)=F9
XCON(31l)=xCc(31)/F2
XCON(32)=xC(32)@F2

DO 130 I=3he4bs2
XCON(I)=XC(I)®F2

DO 140 I=R,11
XFS(I)=XR(T1)eF3
XJET(10)=xy(10)eF3
XWG(1)=Xw(]l)eFb
YWG(4)=Yw(4)2F4
YEL(1L=XE (1) oF&

YEL (&) =YE (4)eF&
XFN(Ll)=XF(]l)eFa
YFN(4)=YF (&) 9F 4
XFS(29)=XR(29)°FS
XCON(LO)=xC(10) eFb
XIT(le)=xT(le)®F7
YWG(10)=YW(10)eF9
YEL(10)=YF (10)®F9
YFN(10)=YF (10)°F9
XFC(l4)=XT(l4)®Fg
XFC(2T)=xT(2T)°F9
XIT(4)=X](a)@FY

00 160 N=|NK
XRJT(le®(N=1)+10)=XR(14®(N=1)+]10)eF]
XRJYT (leo(n=1)+ll)=XR(14® (N=1)s1l)eF]
DO 150 I=1.,3
XRUT(lee(N=])e[)=XR(14®(N=1)+])®F2
¥RJT(Les(N=]1)+be])=XR(1G0(N=])sbe])®F2
CONT INUE

DO 180 N=]oNL

XLJT(le®(N=])s R)=X| (l4®(N=])e BIeF3
YLJT(La®(N=]1)+l2)=XL (140 (N=1)s12)/F1
XLJT (le®(n=1)el3)=XL (l4®(N=1)e13)/F8
DO 170 I=1.3

XLJT (lso(M=]l)¢l)=XL(14*(N=1)4+])®F2
CONT INUE

RE TUKN

CONVO0058
CONVONSy
CONVO060
CONVOOAR]
CONVOO0KZ
CONVOO0K3
CONVOOK«
CONVOO0KS
CONVEN6ES
CONVOOSKT
CONVO0O0sd
CONVOOKY
CONVOO0TO
CONVOOTL
ConvVaoT2
CONVO0O073
CONVODT4
CONVOCT7S
CONVOOTS
CONVOOTT
CONVODTS
CONVOOTY
CONVO0S0
CONVONR]
CONVOORZ
CONVOORZ
CONVO03«
CONVONRS
CONVO03b
CONVOOR?
CONVO00RS
CONVOORS
CONVO0O030
CONV0091
CONvVOO0SZ
CONVOO0S3
CONVO0D3s
CONVONSS
CONVO0OSe
CONVO00S7
CONVODSS
CONVOOSS
CONVO100
CONVOl0l
CONVO1ln2
CONVO103
CONVOl0s
CONVO10S
CONVOl0s
CONVOl07
CONVO103
CONVO10Y
CoNVOl110
CONVO111l
CONVO1l12
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END CONVO113

PP 0000800 R0CO0RERR0RRR00000RANR0RR0PR0R0R0RERO0RR00RRACdRNC0RERGdlgENRORRACORNG

. SUBROUTIME CONVL (Jexel) CNV10U0l
COMMON /¥sT1/ T1(%33)4Y(2046) CNV10001

DIMENSION x(2044) CNV1IOO0ne

DATA FloFZ2oF30FGoFSeF6sFToFBeF9/ea22608099439370144737562410476391 CNVI0AN]

1 35.314669e57101594737562¢44U5053993.230847 CNVIONNG

O 1 [l=1len CNV1000«

1 X(lell)=Y(1sll) CNVINONe

IF(Je6T420n) RETURN CNVI1000S

GO TO (1G410910410910410+410910920420420920+80440480480+50+4604609 CNVIONONE

1 70)eJ CNV10nn7

10 X(Te2)=Y(142)°F2 CNV1DONH

X([eS)=Y([45)°F2 CNV10009

FETURN CNV10010

20 DO 30 K=1,.4k CNV10011l

30 X(lex)=Y(]4x)OFQ CNV1O00][¢Z

40 X (1e3)3Y(T43)2F] CNV100]3

X(IeS)2Y(145)°F] CNV100]«

RETURN CNV10015

50 X(1e2)=Y]42)9F2 CNV1001s

FETURN CNV10017

60 X(192)=Y(142)9F2 . CNV1O0O013

X{l1e3)TY(1,43)9F2 CNV1O001LS

RETURN CNv10n2u

TO X([e3)=Y(T43)%F2 CNV1O0021

I 80 KETURN CNV10022
| END CNV10023

'...'.......0'0O..'G9.6'0G0'....'.......Q..'Q'.................9..0..'.......OQ.

| SURRQOUTINE CONl (XCONeCOLJET) CON100n1]

| COMMON /STRIMA/ AYeVHIAGWIIXZeXADsYYDsZZD AL GF 9APFPGAYFP4CGWL o CON1QONC

| 1 COLL (6) eCYCF (3)9CYCL(3) sOISTeKCIT(20) sPEDA(I) CON10ON3

| 2 TIME ¢y TMAXsXCIT(CU96) sALGEZ +ALGEL2vALGEZ2yCGSTAS CONLOON&

¥ 3 CPWICsDIXIZoDIYIX9DIZIYIFTKTSeKREADWPI U300 CON100NS

| 'S TSTAR(14) ¢ ZMAX29LMAX39ASECOL9CYPWICIRUDIND» CON10006

| R 5 ZDELT1420ELTR2 CON10007

COMMON /MANAL/ QeAPJPEDsQWGIALEL s TAXLsTAXRsXAWGsZAWGeALCYR CON10ON&

1 ALF INSALLWGYALRWGOWCOELE o COFINSCOLWGeCNRWGeCLELE » CONLIONNY

2 CLFINICLLWGsCLRWO«CWINGeCYCRLeCYCR29RANGE swGCNLe CON10O0O]10

£ 3 XAELE o XAFINs XAFUS s XAJET o YAFINCZAELF ¢ ZAF INsZAFySe CONLONL L

- . YAELF o YAFUSsYALWG s YARWG S YALJET o YARUET 4 ZAUET s CON1001¢

i S ALECRLALGFPOWHALFPI 9 YGUSTWsZFLAGL 1 2FRAGI] CON10013

% OIMENSTION xCOMN(63) CON10O ]«

1 DATA DTHBNINTR/ «1765329E=014,1745329E~03/ CON10015S

3 C SET UP VA(UES FOR MAIN THROTTLE CON1001%

# coLL(ir=xconil) CON10017

i IF(COLL()) ,EQe0,) COLL(1)=100, CON10018
W
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RANGE=COLL (1)°»0]l0TR
COLJET=XxCON(2)12COLL (1) /100,

C SET UP VELUES FOR LONG STICK
CYCF (L) =xCnn(e>)
IFI(CYCF()l)EL.L,) CYCF(l)=100,
CYCF (2)==,59xCUN(E95)eDTk
IF(CYCF () sFQeU,) CYCF (Z)==,87206046
CYCF (3)=xCON(ZD)8PUINTK
IF(CYCF (3) ,FGe04) CYCF(I)=DTR
ALGE L=xCOon(2T)
ALGEZ=XCON(2H)

C SET UP VALIIES FOR LAT STICK
CYCL(L)=xrnn(2Y)
IF(CYCL (1) .EQ.04) CYcL(Ll)=100,
CyCL(2)=xCcnN(30)e0TR
IF(CYCL(Z).FQala) CYCL(R)==¢BT26646
CrCL(3)=xCOM(2Y)erOLINTR
IF(CYCL(3) FQeVa) CYCL(3)=DTR
CYPwIC=XxCNNn(31)

[~ SET UP VALUFS FOR PFNAL
PEDA (L) =xCnN(32)
IF(PEDA(L) ,EGs0,) PFNA(]1)=100,
PEDA (Z)=xCNN(33)e0TR
IF (PEDA(Z) ,EQ.0,) PENA(2)==.8726646
PENA(3)=XCNAN(34)2PO0IDTR
IF(PEUA(3) ,EQ.U.) PEDA(JI)=DTR
RUDIND=1,
RETURN
END

COniOOLY
CON10020
CONL10n2Z1]
CONL1OD22
CON10NnZ3
CON1OOZ&
CONLONZS
CONl0GO026
CON10027
CON10N2~
CON1D02%
conl0C3d
CON10031
CON1O0O032
CON10N33
CON]1O0D3~
CON10035
CON10036
CON10037
CON1003s
CON1003S
CON10N&O
CON10One)
CON1OfRs/?
CON10042
CON100&4
CONL10D&S
CON1GC4sS
CON10O0a&7

0000808000 RR0CROORR0RORRRRRDRRRORRNQOERRR0ORRNORNRRNNARRNEN0O0RRRRGR ROEREREREROGROT

SUBROUTINE CPLOT(NPLOT)

COMMON /TOPLOT/ ADUM(2H) ¢yNPART ¢yNVARAWNVARB¢NVARCINSCALE yNVARS,
1 NPRINT ¢ NTIME

COMMON /P 0TD/ HEAD(2+210)

INTEGER HFAD

DIMEMSION 4(20Y9)

DIMENSION x (200)4Y1(200)4Y2(200)9Y3(200)
DIMENSION [ ANY (2) sLAKK(2) oLAKTL(14) ¢sNPTS(2) ¢LABVAL(2) +VLABL (2)
DATA LAKX /10HTIMEy SECO9¢3HNDS/

READ lus LERTL

10 FORMAT (5210/6A10)

FAC=NSCALF /100 &

NPTS(2)=0

NPT=0

20 KEAD(3) IP,T,A

IF(T4GT.1000,) GOTO 30

NTIME=NT [MFe]

IF (NTIME LENJNPRINT) NTIME=D
IF(NTIMELNELO) GOTO 20

NPT=NPT ]

X(NPT)=T

———
- e e I

CPLO0GOL
cPLOQoo0e
CPLOO0O03
CPLOONNG
cPLOONOS
CPLOQONG
CPLOOONTY
CPLLUOONS
CPLOODOY
CPLO00}O
CPLOOO1L 1
CPLO0OYC
CPLOGOY ]
CPLODO1«
CPLOCODLS
CPLOOO)®
CPLOOO17
CPLOON S
CPLO0OLS
CPLO002D
cPLOOO2]
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YL(NPT)=A(NVARA)
Y2 (NPT ) =A (NVARS)
YI(NPT)=A (NVARC)
IF(NPTWGEL200) GOTO 30 § GOTO 20
30 [F(NVAKALFN.0) GOTO 70
NPTS (L) =trpT
D0 40 [=1.2
40 LABY ()1 =rFAD ([ sNVARA)
CALL GPPR (NPLOT oLABY ¢29LABX¢CsLABTL149XaYLsNPTSsLABVAL O
VLABL0s391eFAC)
IF (NVARB.FN.0) GOTO 70
00 S0 [=1.2
S0 LABY(I)=rFAD(I1sNVARA)
CALL GPPR (NPLOT o ARY 920 LABX o€y L ABTLo14e X9 Y2oNPTSsLABVAL 0,
1 VLAHRL90D+3s1sFAC)
IF (NVARC.FN.0) GOTO 70
DO 60 [=1le2
60 LAAY(I)=rFAD(IsMVARC)

CALL GPpR (NPLOT 9L ABYs29LABXs2yLABTLeLl@oeXsYIINPTSsLABVALO
1 VLABLY0y3sleFAC)

70 RETURN
END

SURBROUTIMNE CURVET
COMMON /TOPLOT/ AH(3) sAL(3) sEXITHICOM(20) s IPSNy
1 NPART +MVARAJNVARH «NVARCINSCALE
1 oNVAGRS yNPRINT o NTIME
COMMON /P NTD/ HEAD (2+210)
DIMENSION A(209) «NC(209) sAMP(209) yPHI(209) +C(209) +SUML(209) »
1 SUMZ (209) 4SUM3 (209) ySUM&G (209) 9COEF (209) oNUMC (209
CALL TIMEXY (TUSEDSTNFLTTLEFT)
DTR=,174532925E-01
DTRR=5T7,¢2957795
TuNPI=6.,2K3ILIAD30T
INITIALIZE VARIARLE SUMS
00 10 I=1,209
NCI(I)=0
Suml(l) =0,
sude (=0,
SuM3(l)=0,
SuUMe (1) =0,
10 CONTINUE
READ CNODES FNR VARIABLES TO BE FIT
RKEAD (5914n0) (NC(I)sT=1eNVARA)
SKIP TRAMSIENT POINTS
DO 20 I=1,NVARC
PEAD (3) JPSNeT,A
20 CONTINUE
CHANGF INPUY CPs TO RAD/SEC AND INITIALIZE TIME SUMS
CUMEGARAL (]1)*TWOP]
Sl=0.

CcPLOO0022
CPLOO0023
CPLOODZ24
CPLO002S
CPL0O0026
CPLOOO27
cPLO0O0Z28B
CPLO0OZS
CPLO0030
CPLOOO31
CPLO0N3Z
CPLO0033
CPLO0034
CPLOO00D3S
CPLOOO036
CPLOON3T
CPL0O0035
CPLOOD3Y
CPLO004J
CPLO0O&]
CPLOO0042
CPLOOD43

000000000000 0000000000000QCRARRNRCONNYNRRRNARRNDOVRERREEOORRRARRRRNRRRARRRRRORRRIVES

CURV0O0O1L
CURVO0D02
CURV0003
CURV0004
CURVO000S
CURV000N6
CURVONO7?
CURV000H
CURV0009
CURV0010
CURVOO011l
CURVO0O012
CURVA013
CURVGD14
CURVO0015S
CURVOON16
CURVOO017
CURV0018
CURVOOLY
CURV0020
CURVO0021
CURVO0022
Curvoon23
CURVO0024
CURV0025S
CURVO0O0CH
CURvO0O027
CURvVO00?28
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S2=0. Curvaao29

€3=0C. Cu~v0030

S4=0, CuRV0031

55=0. CurvO03¢<

KOUNT =0 CURYO0N33

30 REAL () JPSNeTsA CURVON 36

IF(EOF (3))60440 CUFVG 035

«0 CONTINUE i CURVONO 3

IF(KOUNT.FN.0) TSTART=T CuURVON37

IF(T.GTe9,E+07) GO TO 60 CURVO03~

OT=0MEGA®T CURVON3Y

X=SIN(OT) CURVO 0«0

Y=COS(OT) CURV094 1

€ COMPUTE SUMS WHICH ARE CONSTANT wRT VARIABLES AND COUNT POINTSCURVOD&Z

S1=Sle+x CURVO0D&3

L s2352+Y CURVO 04«

; S3I=S3sxex CURV0G4S

S4=SeeyYey CURVOD&06

S5zS5exey CURVONa?

{ KOUNT=KOUNT « 1 CURVOD4K

(= COMPUTE SUMS DEPENDENT UPON EACH VARIABLE CURVODs~

D0 S0 J=1.NVARA CURVLDSO

I=NC(J) CuRvO0DS]

B=A(I) CuURvO00&e

SUML(T)=SuUML () +8 CURVODS3

SUMZ2 (1) =S1iM2 (1) +B®X CURVODNSe

SUM3(I)=SuM3([)+R®Y CURVO0DSS

SUMG ({1 =S1Ma () +6%8 culvenss

S50 CONTINUE CURVOOST

GO 1O 30 CURVONSA

c COMPUTF INTERMEDTATE VARIABLES CURVO0DSS

60 DIFF1=<X0urTeS3-Sl2e2 CURV00KO

DIFF2=KOUNT®S4=G2@e? CURVOOR]

DIFF3=KOUNTES5=S512S2 CuRvOoae

DENOM=0DIFFleDIFF2=DIFF3ee? CURVOO0&3

CALL wROT CURVONAKS
WRITE (649150) TSTARTALI(D) CURVO0AS ]
(= COMPUTF AMPLITUNEs PHASE ANGLEs CONSTANTs AND RESIDUE CURVONKS |
b D0 70 J=1l.NVARA CURV0O067 |
‘ I=NC(J) CURVOO06S |
3 DIFFSSKOUNT®SU42 (1) =51eSuMl (1) CURV00&S '

DIFFASKOUNT®SUMI (1) =S29SUML(]) CURVOQT7Q
. CON1=(DIFFSeNIFF2=DIFF69DIFF3) /DENOM CURVO00T! 3
E CON2=(DIFF1®eDIFF6=DIFF5®DIFF3)/DENOM CURVO0O072 1

- AMP (1)= SORT(CONL®®24CONZ®®2) CURVGOT3
PHI(I)= ATANZ2(CONZ+CNHON])®DTRR CURVO00 74 i

¢ CON3=(SUM] (1)1 =-CONL1®c]=CONC®S2) /KOUNT CURV0OO07S
E - CIFFT7 =CONL® (CONL@R3=2,8SUMZ () +249CONC®S542.,9CON3SE) CURVONTS |
F: 1 +CON2° (CON20S4=2,9SUM3 (1) +2,2CON3®S2) CURV0077 ,
| 2 +CON3® (KOUNTSCON3=2.,9SUML (1)) *SUM& (]) CURVODTH |
§ Ct1)=CON3 CURVO0D79 |
F s COEF(1)= SNRT () ,=DIFFT7/(SUM&G(T)=SUML(I)®e2/KOUNT)) CURVO0AD |
b WRITE(6e160) (HEAD(K4I) ok=192) yAMP (1) 9oPHI(I)9C(I)COEF(I) CURVODR] 1
: T0 CONTINUE CURVDDAZ |
E IF (NVARKLF0L.0) GO TO 100 CURVOOH3 |
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CALL wROT CURV00B4
WRITE (6+]170) CURV0O0RS
C AMPLITHOF AND PHASE ANGLE COMPARISONS CURVO0A6
CO 90 I=lNVARK CURVODOXT
KEAD (Selan) NANUMINDG (NUMC(J) 931 o NNUM) CURVONAX
Ql=1./74MP (ND) CURV0039
G2=PHI(ND) CURV00%0
DO &80 K=1 NNUM CURV00GL
JENUMC (K) CurVODSZ
RATIQ=AMP () oG} CURVO0093
DIFF =PRI (J) =02 CURVO0094
PRITE(6e1R0) (NMEAD(LeJ) oL=192) ¢ (HEAD(LeND) sL=142) sRATINGDIFF CURVO00SS
80 CONTINUE : CURV00S6
90 CONTINUE CURVO00S7
100 XLIN=AL(2) .1 CURVO00SSE
IF(KLINGEO,0) GO TO 130 CURV00SS
caLL wKOT CURVOl00
WRITE (64220) CURVO101
00 120 u=1.KLIN CURVOLnZ |
FEAD (S59140) NOEPWNIMLeNINZ CURVO103 ]
SINZ=SIM((PHTI(NINL) =PHTI(NIN2))20TR) CURVOLlns |
IF (BBS(SIN2) 4L T,.0001) GO TO 110 i CURVO1NS
SINI=SIMN((PHI(NINL)=PHT (MDEP) ) 2DTR) CURVO106
SINI=SIN( (PH](NDEP)=PHI (NIN2))eDTR) CURVC107
XK1=AMP (NNEP) /SN2 CURVO108
XK2=XK1®*SIN] CURVO109
XK3=xK1l®SINI : CURVO110
BRK=XK2/AMP (NINL) CurvOlll
CX=XK3/AMP (NINZ2) CURVO1l12
DK=C (NUEP) =BrK®C (NIN]1)=CK®*C (NIN2) CURVO113
WRITE(6+200) (HEAD (K oNDER) 9K=142) g (HEAD (KeNINI) oK=192) 48Ky CURvVOl L&
1 (HEAD (KeNTNM2) ok=192) 9 CK4DK CURVO11S
GH TO 120 CURVO116e
110 WRITE(64210) (HEAD(KoNINL) eK=192) 4 (HEAD(KyNIN2) oK=192) CURVOL117
120 CONTINUE CURVOlls
130 CALL TIMEX (TUSFNDWTNELTSTLEFT) CURVO0119
WRITE (6+190) TDELT,TUSED CURV0120
KETURN CurvoOl2l
140 FOAMAT (laI%) CURrvO0122
150 FORMAT(LHN//1H +32X«3HHLEAST SQUARES CURVE FIT STARTING AFTER, CuRvV0123
1 FTe3422H SECONUS MANEUVER TIMEG//1H 23X CURVO]2e
1 S4MF(T) = AMPLITUDE®SIN(OMEGA®T « PHASE ANGLE) + CONSTANT CURVO012S
rd 10Xo12HWITH OMERA =eF64304H CPS//1IH sléXs CURVO0126
e 3 BHVARIABLE « 1 7X9oGHAMPLITUDE ¢6X 4 21 HPHASE ANGLE (DEGREES) »TXe Curvol2?
) BHCONSTANT 11Xy 12HCOEF, OF COHR) CURV0128
160 FORMAT(IHO4OXe2ALl0s4(6Xe61565)) CURVO129
5 170 FORMAT (1HO//1N 268X 3ITHAMPLITUNE AND PHASE ANGLE COMPARISONS// CURVO0130
i 1 IH s2T7xs9HVARIARLESeZTX e ISHAMPL ITUDE RATIOW3Xs CURVO0131
2 23HPHASE ANGLE DIFFERENCE ) CURVO13¢
b 180 FORMAT(IHOGTX92A1001H/92a10+2(7X061545)) CURVO0133
3 190 FORMAT(1HO410XeF10.3031H MINUYES USED IN CURVE FITTING, CURVO] 34
" ] F10e3+304 MINUTFS TOTAL COMPUTING TIME ) CURVO0135
: 200 FORMAT (1h0+30Xs1HAW1INXe2A10/ CURVOL 36
3 1 IH 930Xy 1HBs10Xe2Al0s10XvG15457 CURVO137
4 I 930Xs1HCo10Xe2A10010X9G15457 CURVO1 34
A=22
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3 IH «&IXoBHCONSTANT ¢1l0x9015.5) CURVO01139
210 FORMAT (1RO 410X e35HTHF PHASE ANGLE DIFFERENCE HETwbEN ¢2810, CURVDl&l
1 SH AMNN +2A10/1H «l0Xe 99RIS A MULTIPLE OF 180 NEGREES, TREQFFNCURVO 4]
2HEs MO VARTARLE CAN ~F EXPRESSEU AS A LINFAR FUNCTION OF THEM,) cuwvnlia?
220 FORMAT(LHNO//1H ¢35Ke 6Z2MVAMTASLE *A' AS A LINEAKR COMHINATION OF VACURVG |«
LFTAHLES *Re AND 1C?,//1lK ¢56X421H A = KB®H + KCoC & KU//LH s CURVO]ss
. 2TXobHVARIABLE Y 16X e 4HNAME ¢ 2¢ Xy 1 LHCOEFFICIENT/) CURVO 145
END CURVO 145 {

0000000000000 000R0RRR0RR00CRRCRRERCRERRRIRNRRRRRONRARRRORILNRAROCRRE0RORO00OEREROWLY

SURROUTINE DAMPER NDAMPONN]
COMMON /STRIABZ E(74) oF (6) o X(6) ¢DL +DMsONsDXoDYeDZoIXo1YsI2Z NamMPOnng
1 PD(64T) sDTRIEPNDIERR (6) 4 KM o KHO K12 9ySPD (6464l DAMENGN 3
2 XEL(14) o XER(T) ¢AFC(2E) ¢ XFN(T) «XFS(35) e XGNIT7) o DAMPDNNS
3 XIT(21) o XWAG(21) 9YWG(2L1) o YEL (L) o YFN(21) 4HLCOY DAMPONAS
4 DAMP ,DEPD (11) oEPUSHEFDX(11) +MASSeywiLCOAXCONIBI) NDAMPONOE
S XJET (14) o XMINSAYEFP s CNPCDoGUESSINRASSsPDPHT (647)y DAMPOONT ]
6 STACGITZEROWDTRRSQeMXPASS o XLIMITeXRIT(140) s YRYT(TIDAMPONNR
7 W XLJT (B4 o YLUT(T) DAMPOOO Y
XLIMIT=.SexIMIT DAMPON) O
QF (XLIMIT LT XMIN) XLIMIT=XMIN DAMPOO]1
EPD=.5®XL IMIT DAMP(D]2
IF(EPD.LT,,1745329E-03) EPD=41745329E-03 DAMPOO] 3
* 00 10 I=1.11 - DAMP(GQO ]«
DEPC (1) =EPNeEPDX (I) DAMPON LS
10 CONTINUE DAMPON S
FETUPN DAMPOO1T7
END DAMPONL &
]
[ XA TR R R e R A L A R R TR R R R N
#LOCK UATA DATAQON] d
COMMON /P OTD/ PLOT2(2+10)9sPLOT3I(2410)+sPLOTS(2410)+PLOTS (2010 DATADNN2 >
] PLOT1I0(2920) oPLOTLI(2+10)sPLOTA(2s10)+PLOTR(2910)s NDATADNNS
1 PLOTC(2+10) 9PLOTO(2410) sPLOTE(2¢10)3PLOTF (2410 DATADNNG
2 PLOTG(2+10) sPLOTH(2¢10) 9PLOTI(2410) «PLOTU(Z410) NDATANONS
3 PLOTK (2910) oPLOTL(2910) oPLOTM(Co10) sPLOTN (210 DATAQDNS
L DATA PLOTI0/ «0®]10H / DATAQGD7

DATA PLOT2 / LORLIFT THRUSBHT Lo N olOHLIFT THRUSWBHT 2+ N DATANONA
1 10RLIFT THRUSYBNT 3¢ N 9 10HLIFT THRUSYBHT 49 N o 10WLIFY THRUSs DATAODD9

< @ BHT Se N JIUHLIFT THRUSWBHT 69 N 910HLIFT ANGLE«TH 1y DEGs DATA0010
i 3 1ORLIFT ANGLEYTH 2¢ ODEGeIORLIFT ANGLEW7H 39 OEGe1ONLIFT ANGLE, DATAQO11
b 4 TH 4y DEGY/ OATAON]C
3 DATA PLOT3 / LOMLIFT ANGLE«TH Se DEGe1OHLIFT ANGLE+TH 64 DFEGy DATAO00]3
- 1 10HREACT THRUWIHST 1o N ol0HREACT THRUWGHST 29 N +10HREACT THRUNATANN]
3 299HST 3y M JLOMQEACT THRUWIHST 49 N s 1O0RREACT THWRUWINST Se N« DATAONLS
- 3 1O0HREACT THRUIGHST 69 N o LOHREARCT THRUCONST 74 N «lOMREACT THRUDATADOLA

449HST HBe N/ DATAQOL?

DATA PLOT4 7/ LUMREACT THWUWYHST Yo N s 10HREACT THRULOKST 10y N DATAONLK
1e10HLONG STICKebHs CMylOHSTAR DEFLoob4H DEGs1O0HLAT STICKys 3K CM, DATAQO1Y
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NADC=T6313-30

2 LOKAILERON DE«7HFL, DEGslOHFWD RCS THeYHRUSTs PCTY+10AFWD RCS ANy DATA0N20D

3 HHGLEs OFGelOHSPOIFR Ube?7HFLy DEGy10HAFT RCS THyS9HRUST,y FCT/
OATAa PLOTS 7/ 10=aFT 2CS AN8NGLEY DEGeIHNUD PEDAL +8HDEFL,y CMy
1 10mRUUDER DEFshHLe DEG10HLAT KCS THeYHRUSTe PCT,l2%1n /

DATA PLOTY / Lloelm (J0-FLAP DFFLYeeH NEG/

DATA PLOTA / LOwmx=00Ts MPSelkM o lUnY=00Te MPSelrN «l0RZ=00Te MPg,
1 1= oluHm0ol20NTAL s34 DISTs M G9HAIRSPEED 9 3NXTSe L1ORHFADING AN
CATE PLOTA / LUnGRULND SPEeTHEDY KTSeLORFLT PATH As9mnNGLEs OEGe

1 10rU~UGTe MPSyIrSelNHY=D0Te MRS RS, 10HN=D0Ts MPS,IRS,
2 10mP~U0OT. DPSeIMSe10HAG=NOTe DPSe1ASs1O0RK=DOTs DPSelHSezeln
3 brHlUy MPS.IH /
UATA PLOTC / OMVe MPSylh s6HWe MPSelH s0HPy 0PSelH ¢6A4Qe DRPSe M
1 BHE. UPSeiH 920]H 4 ]10HPSI=DOTs De2rPSelO0HTHETA=00Tssen DPSy
2 LOKPHI=UNTy Ds2MPSBHPS[y DEGeln /
DATa PLOTN / LOWTHETAs DEGeIH sorPHIs DEGeIH +10HFIX ENG THe
1 44R0OTs PCTelUHLONG STICKeSHy PCTolURALPHA (L we9HING)s DEGY

narageozl
NATAODNRPZ
DATAONZ3
DATA0N?4
DATAL )25
DATAONZ6

¢ BHGLE Y DFGaSrte M Tolh o5HY s M sl 9on2e M olH JYHALTITUDE secrmM / DATLDO0CY?

DATACORS
DATADOZY
DATAD030
DATAON31]

¢ DATADD3Z2

DATAQ0033
DATAO003«
DATAQN3S
DATAD0 36

2 1O0rALPHA (R Wy9mING)y UEGelURALPHA (STAeTHB) s DEG10HALPHA (FINs DATADDJ37

3 6H) e DEGeQHYAW ALPHAZLIOHI(FUS) s DEGeYNFS CGe CMylH /

DATAQO 38

DATA PLOTF / 9MU (GUST) ¢ 9 IHMPS OHN=Xy G'SelH «lO0HLAT STICKes44 PCTNDATAON3S

JolOMCL (L #INGelm)o]lOHCL (R WINGsL1H) 99YHCL (STAK)9lH «BHCL (FIN)»
2 1+ 2 10MALPHA (FUSYEH) s DEGe9HHL CGe CMelM o9AV (GUST) ¢ 9 3HMPS/
DATA PLOTF /BHMN=Ys G'SelH 9 10HRUU PEDALsseH PCTo10HCD (L WING,

DATADN4O
NATAOO&L
DATAOO4Z

1 1H)o1OMCD (R WINGe 1K) «SHCD (STAB)slKH 98HCD (FIN)olM +SHwL CGy CMeDATADOG3

2 1H s9HW (GUST) s 3HUPSyBHN=Zy G'SelH +10HLIFT THROTs7H 1e PCT/
DATA PLOTG / 1O0HLIFT THROTW7H 29 PCTelO0HANGLE LEVEsHHR 1, PCT,

DATAOONGs
DATAGO0GS

1 10HRT UET THNHHUST. N o 1UHANGLE LEVEsSHR 29 PCT.IOHLEFT JET Ty DATADD6S

2 10mnHUST s N os9HFX=TOTALes9s3HN s 10HFX=RT WINGsSHs N
3 10HFX=L WINGessbm N S10HFX=STABY NelZH s10HFX=FUSs N slH 7/

DATA PLOTH / 1OHFX=PT JUETeebH N o 1OHFX=LEFT UFsbHTs N
1 10HFX=REACT JeBHETSe N 2l1OHFX=LIFT JEsTHTSs N +]10HFX=INLET, ,
@ LIHNW1OHFX=FINe N olH s]10AFX=WwEIGHTo94H N o lONFX=INTERFE
3 10RRENCE S N 99MFY TOTALse3HN s 10RFY=FUSe N «lH /

OATA PLOTT / 1OWFY=RT JETeeéH N s 1OHFYSLEFT JUEsb6HTe N
1 10AFY=REACT JsBHETSe N s LOHFY=LIFT JUE&THTSs N +lOHFY=INLET, o
2 IHNJIOHFY=FINe N slH 9g10NFY=WEIGHTooeH N o 1ORFY=INTERFE
3 10HRENCE. N 3s9YHFZ=TOTALss3HN 9 1O0HFZ=RT WINGydHe N/

DATA PLOTY 7/ 10HFZ=~_ wINGss4H N s 10HFZ=STAR, NeslH +10KFZ=FUS,
lolN s1O0HF7=RT JEToeetek N s 10HFZ=LEFT JEs6HTe N s10HFZ=REACT Jo
2 AHETSe N W 10HFZ=LIFT JEsTHTSe N s 1UHFZ=INLETs olHNy
3 LOHFZ~wEIGHTss4H N J1O0HFZ=INTENFE10HRENCEs N/

DATA PLOTK /GHNRMeTOTALssbNMNM v 10HKM=R WwINGessTH NeM v
1 10HRM=L WwINGseTH N ™ v l10HRM=STAR,y NeSHM v I0HRM=F(ISy Naey
2 &NM v IOHRM=RBT JETes7H NoM W lOHRM=LEFT JUE+9HTs NeM <
3 10MHRM=REACT JslOHTS, N,M s 10HRM=LIFT JE+10HTSs NeM ’

4 JO0HRM=INLFTy s6HN™ /

DATA PLOTL 7/ LlOHKM=FINs N,sGHM ¢ l0OHRM=GYROs NeSHM ]

1 1O0HRA=INTFRFESIOHRE . NoM P OHPM=TOTAL s s 6HN M s I0HPM=R WING,
2 TH NeM s 10HPMel WINGesTH NoM s J0HPM=STAKY NeSHM 0

3 10HPM=FLISy NesbHM s 1OHPMaRT UETeeTH NoM v ]OHPM=LEFT JUE
& IHT e NeM™ /
DATYA PLOTM / 10HPM=REACT JolOHTSe NoM ¢ lOHPM=LIFT JUEo
1 10MTSe N,™ VIOHPMa INLET s 94MNeM o LOHPM=F [Ny NoosbHM .
2 10HPM=GYRN, NiSHM s IOHPM= [NTERFEWIOHKE Yy NeM WYHYM=TOTAL ¢
3 6HNM s 10HYM=R WINGseTH NoM elOHYM=L WINGysTH NoM ’
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DATAOQO0&7
DATAODGH
DATAQN&S
DATA00S0
DATAQD51]
DATAQNSZ
DATADDS3
DATAO00Se
DATAQ0GS
DATAQ0S6

N DATAO0ODST

DATA0053
DATAO0SY
DATAON60
DATAQOKL
DATAQOKZ
DATAODK3
DATAQOAKG
DATADNES
DATAQOKS
DATAOOKT
DATAOOKSE
DATAO0KY
DATAOO070
DATAONTI
DATAQOT2
DATAQOT73
DATAQOQTS
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NADC=76313-30
4 10HYM=STARs NeSHM / DATAGR7S
CATA PLOTN / 1OHYM=F1Ss NesbhM v 10HYM=RT JUFTeeTH NeM " DATAOQNTE
1 1ORHYM=LEFTY JE29HTy NeM s 1OHYM=REACT JslOHTSs NoM . DATADNOTT
2 LORYM=LIFT JEs1UHTS, N¢M s lOHYM=TNLETy s6HNeM olURY“4=FINY Nos DNATA0DT7H
3 4HMm 1 10MYM=GYROr NeSHM o JOMYM=INTERFE s LOHKE s No4 02%lH / DATR20079
END DATAQGRO
0 QePeeN0080900000R0R00RRECNRRRRCROR0ERRR0RRRORRNRCRRROR0R000R000RORRaoROREscREREw
SURROUTINFE DET DETOGGOI
COMMON /STRD/Z UXsUYoUOsVOsToA(99¢2) yNeNS+G(692) ¢ SLIMWIDWIL DEYC0002
Ni=N=1] DET00003
k=0 DEYOC0ONS
uD=l. DETN000S
vD=0. DETO00006
DO 240 L=1,N1 DETOOO0CT
JEKel DETO00003
JN=JeN DETO000Y
Jlzyel DETO00010
Kz=KeN DETOON11
IF(UYeMNELO,) GO TO [10 DEYOO0N]2
IFtA(JU91))50510,50 DET009313
DO 20 I=JUleK DETO00014
IF(A(I+1))30420,430 DETOCO1S
CONT INUE . DETO00015
GO TO 2%0 DETO00917
UD==UD DETO0CO018B
IM=]=-J DETO001Y
DO 40 I[=J«NSN DETOQ0CO020
MMM DETOON21
B=1(1+1) DETU00CE
A(Tel)=A(TIMM,1) DETO00023
A([MMy]) =0 DETOOD24
UD=UD®A (Je]) DET00NZS
XD==1le/L(Jsl) DET00n2H
DO 60 I=01+X DET000?7
IF(ALIel) dPELDe ) A(Tel) = AlTs1)exD DEYO00025
CONTINUE DETQONZY
DO 100 M= yNsNSWN DET00030
IF(A(Me]1))T704100470 DET00031
Myz=M=J DETO0003¢
DO 90 I=ul.x CET00033
&F (A(I+12180490480 . DETO00034
1C=My+1l DETY00035
A(ICsl)= A(ICsl)I*A(T1)®A(My]) DET00030
CONTINUE DET00037
CONTINUE DEYT00035
GO TO <40 DETC0039
IF(A(Jrl)y NEe OeeOR. A(Je2)e NEe 0. ) GO TO 150 DETO00040
DO 120 I=ylex DET0004]
LF( A(lol)s NEe OeeORe A(I92) oNE. 0. ) GO TO 130 DET0d0e2
CONT INUE DET00043
GO TO €50 DETO0CQ4<
A=25
T ———




NADC=76313-30

130 vD==-y0 DET00NGS
vD=z=Vv0 DETO000N46
AMzG=-J DETO000&7
DN 140 I=JeNSeN DETO000e8
IMM=T M DET00049
00 140 mM=1,2 DET00050
Exl(leM) DET00NS1
AET oM) A ([MMgM) DET000S?2
140 AE[™MeM) =R DET00053
150 C=00®Aa(Jel)=VO%A(Js2) DET00054
VD=UD®A (Jes2) *VDeA(Jy]) : DET00955
uo=C DET000S6

6F (A(Je1))170+1604170 DET00057 i
160 x230. DET00058
YO=1.74(042) DETO000S9
GO TO 1#&0 DET00060
170 x==1(Jel)/ a(uel) DETO00061!
XMz (le*XROXR)®A(Jyl) DET00062
XD==le/ XM DET00063
YD=XR/ XM DETO00064
180 00 210 I=yleX DET00065
190 H=xD®A(Is]) =YDe A(],2) DET00066
AET+2)= XD®A(]I92)+YD®A(I]) DEYO00067
200 A([el)= W DET00068
210 CONTINUE DEYO00069
DO 230 M= MeNSN DET00070
IF( AMel) ,EQ.0,.AND,A(My2) EQe 0o ' GO TO 230 DEYO0O0NT71
M=M=y DETCQ0Q072
D0 220 I=yl+K DET00073
IF( Allel] EQR.Q aAND, A{1¢2) <EQe 04 ) GO TO 220 DETO0NT74
8CzmM e ] DEYO00075
ALICel)=A(ICol)sA(ls]1)2A(Mel)=A(]s2)®A(Ms2) DETYCO0O076
A(ICec)=A(ICe2)eA(l41)®A(M92)+A(]02)®%A(My]1) DEYO00077
220 CONTINUE DEY00076
230 CONTINUE DEYO00079
2640 CONTINUE DEYO00NRO
LF (UY) 260,2604280 DET000KI
250 uD=0, DETO000R2
260 UO=UD®A(NS,]) DEYO00043
270 v0O=0. DETO00084
RETURN DET000RS
280 UO=UD®A(MS,]1)=VD®A(NSy2) DET00086
VO=UD®A (NSe2) *VDSA (NS 1) DET000R7
b RETUKN DET00088
END DET00089

o XY A T R A R R R R R R R e A R R R Y Y Y Y P YRR YR Oy )

e SUBROUTINF ELEC (GAIN) ELEC0001
! COMMON /TRONIC/ UUB) sVV(6) o TAUILZ2) +DAMP (22) +NUMRTS«GAINR ELECO00Z2
1 INDEX+STGAIN(6) s TSTAR¢COELTO»SLOT (349) ELEC0003
GAIN=1. ELECO0N«
Ix=INDEX®3 ELEC000S
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D0 40 I=1,NUMRTS ELFCO006

Ix=Ixe+l ELECOONT

usuu I ELECO0DNS

vavv(l) ELECOODN9

IF(V.EQ.0,) GC TO 10 ELECO0010

IF(VeNEo=yy (I+i)) GO TO 20 ELECOO1?

Eafas liRvgaysac ELFC0012

Tau(IXx) =27 =~ ELECO0L3

DAMP (IX)==2,029y ELECOQ1%

GAIN=GAIN/7 ELECCOLS

GO TO 40 ELECOO01IS

10 CONTINUE ELECOQO1L7

IF(U.EQ.0,) GO TO 20 ELECOO18

DAMP (IX)==]1,/U ELECOO19

GAIN==GAINeU ELEC0020

GO T0 30 ELECO002]

20 CONTINUE ELECDG2C

DaMP (IX) =0, ELECQ0C3

30 CONTINUE ECECO02¢

TAU(IX)=0, ELECO0D2S

40 CONTINUE ELECC026

IF (NUMRTS,GRE«3) RETURN ELECONZT

Ix=Ixel ELECQO2x

TAU(IX)=0, ELECO0029

DAMP (IX) =0, ELECC030

Uy(3)=0, ELECON3]

Vvi(3)=0, 4 ELECOO32

RETURN ELECDO33

END ELECO0 S«
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SUBROUTINE GUST (J) GuUSG0001l

COMMON /STAMAN/ XX9YYsAYLoRTIY4APBGsARBGIASEP ¢AYBGCOGRLsDPIXsDPIZs GLSOON L

1 R550¢AYOMXyDELTCIDPIXZeHDEL Ty HGUST oKX TCTR¢#MASS, GUS0ONN3

2 TWOPTsVGUST o ISTOP ¢ XAGUN YAGUNS YGUST 9+ ZAGUNSDELT2Ry GUSOONNG

3 POLIDTRWROELTIsRUELTZ GUS000as

COMMON /MANAL/ QeAP4PEDIQWGIALEL 9 TAXL s TAXRsXAWGYZAWGsALCYP Y GUS00006

K 1 ALFINSALLWGsALRWOYCUELEZCOF INSCOLWGsCIRWGeCLELF » GuUS0N00nT

3 2 CLFINSCLLWGICLRWGOsCWINGICYCR]LIeCYCR2IRANGE «WGCOLe GUSONNNX

k 3 XAELF s XAFINyXAFUSy XAUET o YAF [No ZAELE S ZAF INe ZAF Sy  GUSO00NS

4 YAELEsYAFUSsYAL WO s YARWGYYALUET o YARJET ¢ ZAJET s GUS00010

E & S ALECRL yALGFPDsHALFPTIsYGUSTWeZFLWGLsZFRAGL GUSO00011

COMMON /ROMAN/ Ple77+aLTsTeAPDDeARDDyAYDDeNTRR¢GMAXV9RATE L GUS00012

1 RATE29STOP2 s XGUSTeGMAXVI s GMAXVZ2 sGMAXVI9GUSTYP GUS0N0013

oy 2 LNGTHIsFILGHIySTART?Z GUS00Nn]«

4 COMMON /MANARO/ ToVeNWAGeTODELT W HGUSTE ¢HGUSTF e HGUSTW e VGUSTF ¢ VGIISTWsGUSD001S

F - 1 YOUSTF o GF WD eGLAT s GVERToVXHIVZK AW VYHeARDWAYD, GUSCONnls

3 2 COLSTKsCYSTKLsCYSTKCIPEDAL v AYE ¢ APE ¢ ARE GUS00017

T COMMON /STANRO/Z JloWwoLINKGQELE oVONDeYFIN(2) ¢ ZFEL (2)9CONDLsSWING Gusodnlis

E - 1 PILGHZ yPWGEL ] GUSQG0oLs

1 KEAL LNGTH1 6US00020

2 OIMENSION XSTAL(7)+AGUSTI(T) GuUS00021
N1
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2 NADC=76313-3V

XSTA(L)=SOPT (XXx80leyyea2}=xGUST Guso0nze

CALL VRID (XAFINGYAFINGZAFINeAYE2APE yAKE 9STASBL TV 1) GUS00NZ23

XSTA(Z2)=SORT ([ Xx+STAa)®ece (YYeH)®02)=XGUST GUS00NZe

CALL VR3D (XBELFe0ee7AFLE sAYE ¢APEWAREWSTAWRLYTVel) GUsS00025

XSTA(3)=SONT ((XXeSTA)@ee (YY+R)®92)=XGUST GUS00026

CALL VF3D (XAWNHGeNeoZ2AwGeAYEsAPEYAREZSTAWSL TV L) GuUs00027

XSTAWSSCRT ((XXeSTAj@ace (YY+RL)@®?2) =XGUST GuUS00024

k=7 GUS00N29

IF(CaGaLT L) K=6 GUS00Nn30

CO 10 M=1l.4 GUS00031

AGIST(M)=0, GUS0003<

AGUST (Me3)=0, 2 GUS00033

BILL=M ’ GUS00034

LFEQwGLT.N) BILL=Z, GUS000 35

10 XSTA(M*3)=xSTAWs («5=,259FILL)*CWING GUS00036

GUSTYP=Y GUS00037

IF(JsEQe1l0,0ReJ.FQel2) GO TO 60 GUS00038

00 SO0 M=],.x GUS0003Y

[F(XSTA(M) ,GELNGTH]1) GO TO 20 GUS00040

AF (XSTA (M) LELO,) GO TO S0 GUS000«1

AGUST (M) =xSTA (M) @RATE L GUS00042

GO Y0 950 3 GUS0006&3

20 IF(XxSTA(M) ,GE4STOP2) GO TO 30 . GUSO00044

IF(XSTA(M) ,LFE«STARTZ) GO TO 40 GUS00N4S

AGUST (M) =GMAaXVIeXSTAa(M)SKRATEZ GUS00048t

GO0 YO 50 GUS00047

30 AGUST (M) =GMAXV GUS0004~

GO YO S0 GUS0004Y

40 AGUST (M) =amAxV] 6US00050

S0 CONTINUE 6US00051

GQ YO &0 GUS000S2

60 DN T0 M=],.x GUS00053

IF(XSTA(M) ,GTe0,0eANNXSTA (M) (LTeLNGTHL) GUSQ0054

1 AGUST (M) =GMAXVIC (SIN(XSTA(M)®PILGHL) ) a2 GUS000S5S

IF(XSTA(M) ,GT«START2,ANDXSTA (M) e TeSTOPZ) GUS0005%

1 AGUST (M) =GMAX Ve (SIN((XSTA(M) =STARTCZ) *P I GH2) ) 292 GUSQONST

70 CONTINUE GUS00058

B0 EGUSTW=AGIIST (&) GUS0005Y

IF(KeEQe7) HBGUSTW=e25% (AGUST (4) *AGUST (5) *AGUST (6) +AGUST (7)) GUS00060

IF(JeGTL10) GO TO Y0 GUSQ00061l

5 CALL VR3D (090, ¢sBGHSTWIAYEsAPEIARE s HGUSTW e YGUSTW e VGUSTWe~1) GUSDONKE
'f CALL VR30 (0e9049AGUSTI(3) ¢AYE+APE ¢ ARE s HGUSTE s TV VGUSTE y~1) GUS00063
E CALL VR3D (0.0, +AGIIST(2) sAYE sAPE W ARE sHGUSTF e YGUSTF s TVe~1) GUS0006«
E . CALL VR3D (0e9049AGUST (1) ¢AYEsAFE9ARE sHGUST s YGUSTsVGUSTy=1) GUS00N6KS
) RETURN 3 GUS00066
90 CALL VR3D (FGUSTW90,¢0¢9AYE2APEIARE yHGUSTWeYGUSTWeVGUSTWe=1) GUS00067

CALL VR3O0 (AGUST(3) s0eelUesAYEAPEJARE ¢yHGUSTE#TVeVGUSTEs=1) GUS00068

CALL VR3D (AGUSTI(2) eNaeDesAYE s APE s ARE s HGUSTF 9 YGUSTF 9TV y=1) GUSDONKY

o CALL VR3D (AGUST(1)¢0e90,9sAYEsAPEIAREWHGUST s YGUSTsVGUSTy=1) GUS00070
3 KETURN Gus00071
’ END GUS0007¢2
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NADC=76312-30
SURRQUT INF INIT INITOO0OIL
COMMON /FORCE/  A(T4) INITOOND2
COMMON /STRIMA/ AYsUrmeAGWIIXZsXXUsYYD1Z2Z0vALGF APFRJAYFP (COWL o INITO0003
1 COLL(6) vCYCF (3) 9CYCL(3) 2DISTeRCIT(20) ¢PFNA(3), INITOOAG
e TIMEoTMAX s XCIT (CUsh) sALGEZ s ALOF [ 9 ALGBE2sCHSTAY INITONAS
3 CPWICODIXTIZoDIYIXeDIZIYIFTRKTSerREADPTII300 INITOONG
- TSTAB(14) 9 ZMAX2 9 IMAXIWASECOLsCYPWICRIJDIND Y INITO0OQ7
S 70ELT1eZDELTR INTTAO0A
COMMON /STAMAN/ XXsYYsAYLoRIY 4 APHGyARHGIASEP ¢AYHGCOHBLIDPIXWDPTZy INITIONY
1 RSSO ¢AYDMX yDELTE NP LXZ yNDELT o HGUSTeXKTCTR ¢RMASS, INITOD10
3 TWOPToVGUST s ISTUP ¢XAGUNYYAGUNSYGUST e ZAGUNSDELT2Re INITON1L
3 POINTReRDELTLWROELTZ INITODL2
COMMON /MANAL/ QeAPPEDsUWOIALEL s TAXL s TAXR ¢ XAWG e ZAWG W ALCYP INITOOL3
1 ALFINSALLWG AL RWOoCOELEYCOF [N COLAGeCDRWGeCLELFs  INITUO)&
2 CLFINSCLLAGICLRWO4CWINGsCYCHLsCYCR2oRANGE +WGCOLY INITUO1S
3 XAELF o XAF IN o XAFUS s RAUET y YAF IN«ZAELE W ZAF NS ZAFISe  INITUDLE
. YAELF s YBFUS o YAL WO s YARWGO s YALJEToYARJET ¢y ZAJUET ¢ INITOO17
S ALECRLvALGFPOsHALFPT W YGUSTweZFLAGLZFRAGL INIT00138
COMMON /ROMAN/  PIs77sALToTsAPDUSARUDIAYDNDTHROGMAXV e=ATF Ly INITOO19
1 RATE21STOP2 s XGUSTeGMAXV L sGMAXV2 yGMAXVIsGUSTYP, INITON20
2 LNGTHIsPILGH1IsSTARTZ INITOOZ]

COMMON /MANARO/ ToVeNWAGTDELT ¢HOUSTE s HGUSTF s HGUSTW s VAUSTE ¢ VGHSTW e INTT D

1 YGUSTF sGFWD eGLATIGVERT aVXHeVZHsAPDsVYRIARDAYD, INIT2023

2 COLSTKeCYSTKLWCYSTHK2yPEDAL vAYE s APE ¢ ARE INITOO02«

3 eTLSTK(2) e THLSTK () s DUM(B) s DFLAP] INITOO02S

COMMON /TOPLOT/ AH(3) sAL(3) sEXIToICOM(20) ¢ IPSNy INITO026

1 NPART s NVAPA ¢JNVAKHE ¢ NVARC ¢ NSCALE INITCOZ27

1 2 yNVARS e NPRINT yNTIME INITOO2N

COMMON /FORY/ Y(44150;} INITO0029

COMMON /LJFTS/ NJETLATEM(92) «TLUET(6)98TEM(ZS) +DPBUTL (6) INITO030

COMMON /RUETS/ NUETR¢XSTK(3) «CTEM(1164) o TUETRI1D) INITO0031

COMMON /CONTR/ ADISP(3) yARATE (3)9DELTA(4) ¢ THR(Z) 9sRPCT (3) INITO032

DIMENSION PAR(13S)eal(74) INITO0033

DATA OTHR1/57.2957795/ INITO03e

DATA LHiLw/5.6/ INITO03S

DATA XNPsFMeXICyFPNM/4,64824430489245491435587 INITOOQ36

D0 10 J=1.3 INITOO3?

Jdzé=J INITON 3R

PAR(J*70)=Y(1+JesRY)3FM INITOD2Y

PAR(J*T6) =y (laJsla)urM INITOQ4U

PAR (J*d2) =y (lyJeT5)0Fu INITO0&]

PAR(J*85) =Y (leJJeTb)aDTRKI] INITOD42

(2 PAR (J*8Y) =Y (lsJ)oFH INITON43
PAR (J*92) 2y (1sJUe3)enTrR] INITODG~

PAR (U*+96) =y (lsJspslanThP] INITOO04S

PAR (J*99) =Y (leds 9)8NTRRI] INITO00ab

10 CONTTNUE INITO047

2 00 20 J=l.k INITO004H
PAR(J)=TLUFT(J) ®XNP INITO04Y

b3 20 PARI(J*6)=NPHITL(J) ®57.2957795 INITOCS0
" 00 30 J=1410 INITOOS!
30 PAR(12%J)=TUFTR(J)®XNP INITOO0S

. PAR(23)=xsTK(1)ex]C INITC0S3
%1 PAR (24)=DF_TA(Ll)eDTRRI] INITO00S4
PAR (25)=xSTK (2)®exIC INITO055
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PAR(20)=0F L TA(Z)*DTRRI INITOO0S6
PAR(27)=PCT (1) @100, INITONST
Par (28)=TwR (1) °0TRR] INITO00S8
FAR(2Y)=0F| TA(&)e0TaR] INITOGSY
PAR(30)=PPCT () 2lU0, INITO0KO
PAR(3L)=THR (2)ONTHA] INITOO06L
PAR(32)=x8TKk (3)ex]C INITOOKZ
PAR (33)=0FLTA(3)e0Thr] INITO0063
PAR (34)=RPCT(3)°]100, INITONKSG
PAR (70)=0FLAaP] INITO00KS
PAR(Te)=0DISTeF™ INITONKE
FAR(75)=verTKTS INITO0O0s7
: PAR(75) =AYFPOOTRR INITOO055
: PAR (KU)z=PAR (TY) INIT0065
PAR(B1) =VHOFTKTS INITO0070
PAR (B2) =LPFPReDTRR INITOOT!
PAR (KY) =Y (1ebY) 2 TRR] INITOO072
PAR(96)=Y(]1e14)eDTRA] INITOO073
PAR(103)=COLSTK INITOO74
PAR (lU&)=CYSTKI INITONDT7S
PAR(105)=aL LWGaDTRR INITO0076
PAR(106)=4_LRwWG2DTRR INITOOT7
PAR(107)=4LEL®VTRR INITOO078
PAR(10H)=ALFIN®DTRR INITO0O079
PAR(109)=aYeDTHR INITCORD
PAR(110)=CcaSTA?X]C INITGOURI
PaR (111)=wAYST INITO00R2
PARH (1) ==GFwD INITONARS |
PAR (113)=CySTKZ INITO0O0RG
PAR(11l4)=CLLWG INITO0O0RS
PAR (115) =CLRWG INITO0NRE
PAR (116)=CLFLE INITOOR7
PAR(LLTI=CLFIN INITQOKA
PAR(1lm) =apeDTRR INITO00B3
PAR(1l9)=cakLex]C INIT0090
PAR (1201 =vcuUST INITO091
L PAR(121)==GLAT INIT0092
4 PAR(122)=PFDAL INIT0093
E PAR(123)=CNLwG INITO0094
| PAR (124)=CNHRWG INITO009S
| PAR(125)=ChELE INIT0096
F PAR(126) =CNFIN INITO00S7
E & FAR(127)=CGEWLRXIC INITO098
| PAR(128)=VvaUST INITO0099
FAR (1291 =GVERT INITO100
PAR(130)=TLSTK(]) INITO1O01
PAR(131)=TL STK(2) INITO102
& PAR(142)=THu(STK (1) INITO103
¥ PAR(133)=TAXR®XNP INITO104
: PAR(1364)=THLSTK (2) INITO10S
. PARQ(]135)=TAXLYANP INITO106
; 00 40 K=1435 INITOlO07
- 40 BlE¥)=A(K)®XNP INITOLlO08
1 00 S0 K=36.76 : INITO109
W 57 AlL(K)=A(K)BFPNM INITOL110
i
I & A=30
P&
| !
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IF(NPART o FN .1 s0RNPERTFQeT 0RNPART(EQ«Ll0.0ORNPART(EDS) GO TN 60INITOIL

PRITE (J) TPSNyTWPAR.a1 INITOL1Z
C TIME e 135 PAR=S. T6 a=S INITOLL3
NTIMESNT[MF o] ' INITOlle
BF (NTIME oAF JNRPRINT) NTIME=0 INITO115
IF (NTIME (NFQ0) RETURN INITOL LG
60 CONTINUE INITOLL7
CALL TIMEX(TUSEDDTIMESTLEFT) INITOL1#
WRITE (LweT70) TeTUSED INIYGLLY
WRITE (Lwen0) (PAR(J)sJ=T1e82) INITOLle0
wRITE (LwWe90) (PAR(J)sJ=#H3e102]) INITOL2!)
WRITE (LWel0O0) (PAR(J)eJ=1034129) INITC122
WRITE (LwellO) (PAR(Y)+J=1304135)90FLAPI INITO123
CALL WRFM INITOL 2
WRITE (Lwel20) (PAR(Y)sJ=1e22) INITO125
WRITE (64130) (PAR(J) 9J=23034) INITO01l20o
FETUKN INITO127
TO FORMAT (1H]1elO0XsFBe343Xe2IHSECONDS MANEUVER TIME.L1O0KXs INIYGL25
1 FA,393Xy30HMINUTES ELARPSED COMPUTING TIME«SXs INITO129
2 2BHNEWTONSyMFTHESYDEGSEC UNITS) INITO130
80 FORMAT (1H0e50X e l6AGROUND REFERENCE S/ INITO131
1 IAXIIHX 99X s IHY 99X 9 1HZ 424X 2BRSPEED (KTS) FLT PATH ANGLES/INITU 132
4 22x 9 10HVELOCITY +3F1l0e39l1H DISTANCE +FBels INITOL133
3 6H AIR F7,2+10n HEADING 4Fd.3/ INIYOI 3@
. 22X+ 10HLOCATION o3F10e39l1l% ALTITUDE +F3ele INITO13S
S 6H  GND +F7,2410Kr CLIMB FB.3) INITO 36
90 FORMAT (1N0«STXe18HFISELAGE REFERENCE/ INIYOL137
1 20X ¢ IHUGSX o [HV s 9IX o lHWeGXKs [HP s IR e lHQsGXe LHRY INITO135
é 17x924¢HEULER ANGLES FROM GROUNDY/ INITY ~
3 S5X ¢SHACCEL9SX 9 7F10e301RXe3PSIebXsSHTHETACEOX ¢ InPH] ¢/ INITC) U
“« SXe1OHVELOCITY  o7F10a393Xel0RVELOCITY +3F1l0434/ INITOlali
5 KXo 10HLOCATION «3F10.3) INITO0142
100 FORMAT (1HOebX9s13HCANTROL (PCT) o/ INITO143
1 TXgBHTHACTTLF43xsFTa2+8Ks16HLe WING He wINGo INITOlas
2 4X ¢SHRSTAB G ¢ 15HVSTAB  FUSELAGE s TX913HCeGe LOC (CMJ INITO14S
3 6X ¢ 15HGUST (CG) G=Ss/ INITOlas
‘ Tx o lL1HLONG STICK #FT742906H ATK 364FS.3y INITO1&7
S ™ ATKY oFH,3412H STAe LINE osF74204 INITOlag
F [ TH  FWD  sFS,.leTH FWD  sF5424/ INITOlaS
1 i TxelIHLAT STICK sFTe2sb6H CL  94F9430 INITO1S50
1 [ TH  ATKP sFH,3e¢l2H B. LINE FT.2y INITOLSI
4 9 T LAT  sFS.leTH LAT  sFSe24/ INITOL1S
i A TXeSHOEDAL A eFTe206H CU  94F9.3417xe10HWe LINE 9FT.20 INITOLSS
bt 2] T VERT sFS,1s7H VERY 3F5,2) INITOLS.
110 FORMAT (TxsllHL THRAT [ oF7Te2/TKeLIHL THROT 2 4FTu2el0Xe6KFIXED INITOLSS
1 s 1OHJFT THRUST/TXellHL ANGLE 1 oF742v10Xel2HRIGHT/CENTERe INITOI1Nn
2 FRelo/TxoellHL ANGLE 2 sF TelolOXsaHLEFTIoXeF8aly INITOLS?
3 10X e 16HFLAP NFFLe (DEG)9F3.1) INITOLSH
i 120 FORMAT (1IN0 eSTXolYHMAVARLE JUFT SUMMAKY /LK +10H NOZZLE 8 XelH1le INITOLlSY
N 1 BXglhceBxeluIonxslrbsBxe IS e8XelHA/ZLLH THRUST INITOL160
g 2 6FG.1/11K THETA=J «6FYel//1HOe56x INITOYs)
> 3 20HREACTION JFT SUMMARY/IL1N NOZZLE  saxXolMiedXyln2eRxy INTTOL142
: - 13X o lHG v E X IHS X o IHOIAX s IHT 98X s MR BX9 1NIeBX2H10/ INITOLl83
- 11w THRUST +10F9.1) INITO1&6
130 FORMAT (1HDsSIXp15SHCONTRPOL SUMMARY/2TH CONTROL DEFLECTIONS (CM)IWINITOLlKS
A=-31
1
&
o~
: ﬂJ
3
&
4
.
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1 GX s 25HSURFACF DEFLECTIONS (DEG) #27Xx9BHRCS DATAs// | INITOL66
£ 178 LONG STICK 0Fhelel2Xs LOMSTAHBILIZERITXoF6.292TXe  INITOLART
%) 20MPCT THETA (DEG)/L1TH LAT STICK 1Fhe2ellXy INITC16R
. BHATLERONSsQXsFba2elTX e IMFADsOXoFSal s HXeFS.2/35% INITO1KY
S HBHSPOILFRS s UX oF 6 el ol TXe3MAFT 96X oFSelenXeFoec/3 PeDALS INITO170
6 IX o FEelel2XohHRUDDERGLLIX9F6,29 1 TRe9HLEFT/RT 'FS5.1) INITOLTL
END INITO) 72

0000000000000 00000SRRGRRNRARRIRRNIRLROROIPIRBRIRINIINRERORIRDRODORGRERRNRRORANRARLS

SUBROUTINF [TR[M(LPASS) ITRIONODI

COMMON /STRIAN/ E(T&)sF (6)oX(6)9T1(9) sPD(64T)eT2(2)sERI(6) 9sKM], 1TRI0O0O0C

1 T3(242) 9DAMP T4 (12) yEPDX(L1) 9 TS(83)9NPASS ITRI0003

2 POPHI(607) e T6(3) s MXPASSe KL IMIT ITRIOO0OD4

COMMON /MANAL/ TT(5)sTAXLsTAXRT5(36) sHALFPI ITRIN0D0NS

COMMON /MANARO/ T9(13)eVXBIVZRAPDIVYHeARDAYD ITRIOO006

2 COLSTKsCYSTKICYSTK29PEDAL +AYEsAPE¢ARE ITRIO0O0O07

3 s TLSTK(2) s THLSTK(2) ¢ ATsHBTeCToATHeBTHICTH ITRICOOB

COMMON /STANRO/ JeweT10(7)9sCONDI ITRIOO0Y

COMMON /T0PLOT/ AHI(3)sAL(3) 4EXIT ITRIDN]O

COMMON /FDRY/ Y(4,150) ITRIOO1L

DIMENSION VAR(L11) +PM(647) ITRIOO1R

EQUIVALENCE (VAR(1)COLSTK) ITRIOO13

KOQUNT=T7 ITRIOOL1%

KM]=KOUNT=] . ITRI0O01S

NPASS=Z0 ITRICO1S

KPASS==] ITRIOOLT

CALL TIMEXx (TUSED+OTIMESTLEFT) ITRI0O018

10 NPASS=NHASSS] ITRIOOLY

KPASS=KPAGGe ] ITRIO0D20

IF (KPASS.EN.LPASS) KPASS=0 ITRIOO0Z1

IF (COND1 oNF 40s) WRITE (64150) NPASS I[TRIOaGCC

J=1 ITRI0023

CALL AJACHR ITRIO0C

IF(EXIT.NF,0,) GO TO 110 ITRIOO025

{‘ 00 20 K=l.xM] ITR10026
20 PO(KKOUNT)==F (K) ITRIO0Z7

D0 30 K=1lekm] [TRIOG2R

4/ IF (ARS (F (x) ) 4GT.0AMP) GO TO 40 1TRI0029
- 30 CONTINUE ITRI0030
r * CALL DAMPFR ITRIOO31]
. 40 CONTINUF ITRICO032
| DO S0 K=],kM] ITRI0033
| IF (ABS(F (K)) 4GT.ERR(K)) GO TO 60 ITRI0034
S0 CONTINUE ITRI0O035

. GO TO 120 ITRIO0O026
60 CONTINUE ITRI0037

: IF (KPASS.6T«0) GO To &0 ITRIOO3K
= J=2 ITRI0039

Y CALL JACOR] ITRI0NAO
IF(EXITWNE,0.) GO Tn 110 ITRIDOG]

IF(XQUNT.EDLT) iy ITRI00G?

1 CALL VR3D (Y (1990)9Y(1991)sY(1e92)sAYEVAPEWAREIVXByVYBeVZBy=1) ITRIOO04S

A=32
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00 70 I=1.+6 ITRIODGS
Flad.s4602 ITRIO0&S
JIF(1.6T.3) F1=1,355A2 [TRION4E
0o 70 J=1.7 [TRICQa47?
TO PM(TeJ) =P (TeJd)oF ITRIO0&R
IF(COMUL «NFeDe) CALL wRVP (2oVARIKM] 9PHMyTAXL9TAXR) ITRIOO&Y
80 CONTINUE - ITRIO0NSO
DO 90 J=1 xOUNT ITR1IC00S!
00 90 [=1,kM] ITRI00S2
90 PDPHI(IeJ)=PD(IeY) ITRIO0ODSS
caLL SOLVF [TRICOSS
IF(EXIT.NEL,O0,) GO TO 130 ITRIOO=S
CALL RATI (XsEPDX9XLIMITsVARSAT 18T »CToATHIBTHICTH) ITRI005%
D0 100 [=6,7 ITRINOST
IF(ABRS(VAR(])) «GT«HALFPI) GO TO 110 ITRIOOSS
100 CONTINUE ITRIOOSY
IF(NPASS.  T,MXPASS)GO TO 10 ITRIOGAKO
110 ExIT=1. ITRIOOGKI
120 CONTINUE ITRIO00DKZ
CALL PAKA (weCONDI) ITRIC063
KETURN ITRICOGS
130 CONTINUE ) ITRICOAS
WRITE (6+]140) ITRICO06S
RETURN ITRIOOGT
140 FORMAT (lHO¢4lHTHE PARTIAL DERIVATIVE MATRIX IS SINGULARs/ ITRIONAKE
152K THIS 1S PRORABLY DUE TO A CONTROL RBEING UNCONNECTED) ITRICDHY
150 FORMAT (lH1/1H +50X25H0000e START OF ITERATION +]3+6H eeces,) ITRIO0OT7O
END ITRIGOT1
PR RN0R000RRRN0NORTRIRNRRNRRIRONORORRRRIDODNRENERRORRNANONDNRCREORIRERT0AROREROO.
SUBROUTINE IVAR (EXITeLINKsTAXLOTAXR4PILGH2) IVARQOON]
COMMON /STRIMA/ AYsVHIAGWS IXZ s XXDsYYD9ZZUsALGF s APFPAYFP4CGWL s IVAROQN2
1 COLL (6) ¢CYCF(3)9CYCL(3) sOISTeXCIT (201 4PFDA(3] IVAROON3
2 TIME g TMAX9XCIT(€0¢h) ¢ALGEZ +ALGELWALGE24CGSTAY IVAROON
- 3 CPWICIDIXIZHDIYIXeDIZIYsFTKTSeAREADPIU30 IVARQODS
. TSTAG(14) ¢ ZMAX29ZMAX39ASECOLICYPWICIKUDIND IVARO006E
S 20ELTI,20ELTZ IVARDONT
COMMON /ROMAN/ PleZZsALT+ToAPDUSARDDeAYDNeDTRReGMAXVIRATELy IVAROQOQA
1 RATE2+1STOP2eXGISTeGMAXV L s GMAXV2 ¢ GMAXV3GUSTYP, IVARQDOG
z LNGTH1 «PILGH] ¢START2+DDALl+DDACIDDAS IVARQQOLO
g X COMMON /L JUETS/ NJETLeXAUETL(S) o YAUETL (6) «ZAJETL(6) 9APRUTL (6) 1var001l
| 1 ARBUTL (6) s CONLJ(245) «NCONL (6) IVARCO)Z
COMMON /MFTL1/ T1(553)exCM(2046) IVARCO 12
E = REAL LNGTH]+LNGTHE IVARDDL 3
E: DIMENSION TAX(2) IVARGOL«
B DATA DTHRyTWOPI/41745329E=0146,2631R5/ IVARODLS
F XDELIM(X1gx29Xx3)=AMAX] (X19AMIN] (X24X3)) IVARQO L&
& TAX(L1)=Tax( IVAROODLT
L] TAX(2)=TAxR IVARODIS
D0 280 L=14KREAD IVARQOO1S
JIKCIT (L) IVARCDC2O
IF(JelTel,0ReJeGTe3]l) GO TO 290 Ivar0o02l
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IF(LINKGEN,]1) GO TO 10
IF(J.EQsle) GO TO 140
1F(J.EQecl) GO TD 290
IF(JeEWa2?2) GO TO 290

GO TO 280

CONT INUE

WRITE (H+3N0) Jo (XCM (LeK)sK=10e6)
IF(JeOTek) GO TO 110

GO TO (20430¢90e50¢60470e809¢90) 04
DA=100«/COLL (L)

GO 1O 100

0a=100e/7CvyCF (L)

GO TO 10¢C

DA=100./CvCL (L)

GN T0 160

DA=1004/FENAC(L)

GO 7O 100

DA=100./COMLJ(L0])

GO TG 10¢

DA=100./CONLU(2s])

GO TO 100

DA=10Ce/CONLJ(Ls2)

GO T0 10GO

DA=100./CONLU(2e2)
XCIT(L92)=xCIT(LosZ)eNA
XCIT(LsS)=xCIT(L+S)9DA
IF(YCIT(Le3)ELULDe) GO TO 280

IF(XCIT(Lot) e GELXCIT(Lo3) sANDXCIT(L96) «GELXCIT(Ls4)) GO TO 280

XCIT(Le4)=9999,

XCIT(L+6)=999Y.

GO TO 280

1F(J.6T.12) GO TO 130

XGUST=XCIT(Lel)

GMAXVI=XCIT(LsS)

LNGTRI=XCIT(L3)

STARTZ=XCIT (L&) «LNGTHI

LNGTHZ=XCIT(LS)

GMAXVZ2=XCTIT(L9b)

SYOP2=START2+LNGTHZ

IF(J.EQ.10.0R,JU,EQ.12) GO TO 120

RATEL=0,

IF (LNGTH] JNE«Os) RATELI=GMAXV1I/LNGTHI

RATE2=0.

IF (LNGTH2 NEL0s) RATF2=GMAXV2/(NGTHZ

GMAXY=GMAXY]leGMAXVZ

GMAXV3=GMAXV1=START2#RATER ~

GO T0 280

PILGHLI=0.

IFILNGTHL NELOs) PILGNIZPI/LNGTHI

PILGKHCZ=0.

IF (LNGTHZ ME«Oe) PILGH2ZPI/LNGTHE

GO TO 2KO

K=zy=-12

GO TO (2H0,2HUs2B8092R0¢150016041704180029042804290428042804
280¢929092909290+2909190) 9K

A=34

B e o

IVARO0022
IVAR0O0Z23
IVAROO24
1VAR002S
IVAROD26
IVAROO2T
{VAROO2H
IVARUOZY
IVAROO30
1vAR003]
1VAROO32
IVAROD33
IVAROO34
IVAROD3S
IVAROO36
[VARO0037
IVAR0D3A
IVAROO3v
IVAROO&4U
IVARQO&
IVARODD&Z2
IVARQOOD43
IVAR(ON44
IvaR004aS
IVAROO&4E
IVAROO&T
IVAROD4S
IVARDNAS
IVARDO0SO
IVAROAOS]
IVAROQS2
IVARONS3
IVARONSS
IVAR00SS
IVARODSAE
IVAROOST
IVARODSH
IVAROOSY
IVAROO60
IVARQO6 1
IVAROOKZ
IVAROOK3
IVARODKS
IVARDODAS
IVAROODAS
IVAROOK?
IVAROO®KA
IVAROOD6EY
IVAR0OT70O
IVaR00Tl
IVARDODT72
IVAROO73
Ivar0g7e
IVARDQTS
IVAROOT76




140

150

160

170

180

190

200

210
220
230
260
250
260

270
280

Lo 290

& 300
b 310

NADC=76313-30

INDIC=XCIT(Lsc) e 01

IF(INDICeNF&2) GO TO 280

INDIC=XCIT (Leb)+,01
IF(INDICaLTeleORL,INDICeGT&2) GO TO 290

XCIT(LeS)=TAX(INDIC)

XCIT(Lec) =1,

GO TO 280

XCIT(Le2)= XCIT(Le2)21004/(PEDA(L)*DTR)

[‘0‘3=00

GOTO ¢80

XCIT(Ls2)axXCIT(Lo2)sCYCL (I)
XCITI(Le3)=XCIT(L93I)/CYCLI(3)

CDA2=0.

GOTO 280

CONTINUE

XCIT(L92)=xCIT(Ls2)/CYCF(3)

XCIT(Le3)=xCIT(Ls3)/CYCF(3)

XCIT(L»a)=xCIT(Lo%)®NTR

D0Al=0.

GOTO 280

XCIT(L+2)=xCIT(Ls2)®TWOPI

XCIT(Le3)=xCIT(Ls3)oxCIT(L2)

KexCIT(LsS)*al

IF(KelTel.ORKGT8) GO TO 290

GO TO (2004210422092300240025042604270) 9K

CONTINUE

IF(XCIT(Le3) eLE«XCIT(L91)) XCIT(L43)=9999.
IF(XCIT(LsS) «LESXCIT(L3)) XCIT(L95)=99999,

GO YO ¢KOC

CONT INUE
XCIT(Le3)=xCIT(Ly3)el00e/COLL(])

GO YO 2b0
XCIT(Le3)=xCIT(Ly3)21004/CYCF (1)

GO YO 280
XCIT(L93)=2xCIT(LeI)2100./CYCL(L)

GO YO ¢B0
XCIT(L»3)=xCIT(L+3)2100./PEDA(])

GO TO ¢KO
XCIT(Ly3)=xCIT(Le3)21004/CONLU(LI])

GO TO 280
XCIT(Ly3)=xXCIT(Ly3)21004/CONLY(Zs])

GO T0O ¢KC
XCIT(Ls3)=xCIT(Le3)¢100s/CONLI(L02)

GO TO <8O
XCIT(Ls3)=xCIT(Ly3)2)100.,/CONLU(C92)
CONTINUE

RETUMN

WRITF (6+310) Loy

EXIT=1,

RETURN

FORMAT (1N ¢25X¢110,6F10.3)

FORMAT (24HOCHECK PART 2 DATA CARD +I2s11H J CODE IS s12)
END

A=-35

VORI

IVARUQO7
IVAROOT
IVAROQ7
IVARONR
IVAROORA
IVAROOA
[VARDQR
IVAROOS
IVAROOS
Ivar00#
Ivark00R
IVAROOR
IVAROOR
IVARCOS
IVAROOS
IVAROOS
IVARODS
IVAROOS
IVAROOG!
IVARCO9
IVAROOS
IVARODS
IVAROOS:
IVARO1O
IVARO1N
IVARD1 O,
IVAROLD
IvacO]o0
IVARG 10!
IVARO]D
IVAROLOQ
IVARO 10!
IVARO O
IVARO! ]
Ivaroll
IVARQGL]
IVAROL1
IVAROL ]
IVAROQ11]
IVARG]
Ivaroil
IVAROL
Ivaroll
IvarQl?2
IvakQle
IVARO ]2
IVARQ12
IvaRdl2
IVARDLZ
IVARD12
IVARQ)?Z
IVARO]?Z
IVARD]Z



-

#1

W

.
N

~

Y. -
- A £5

?L..'

10
20

NADC=76313-30

SURROUTINF JACORT JACO00N1
COMMON /STRIAG/ E(Ta) oF (619X (6) sDLsOMIDONIDXeDYsDZoIXsIY 4120 JAC000D2
PO(He 7)o OTRIEPDSIERR(E) sAMLsNHDeR124SPD (Hoebel) s JACO00DN3
XEL (16) o XER(T) «XFC(2B) 9 XFNI(T) o XFS(35) e XGN(T) s JACODONOG
XIT(2L) e xwG (211 o YWG(2L) e YEL (L) s YFN(21) +RLCGY JBCOO0DNS

DAMP GUEPO (L 1) oEPUSWEPUX(LL) +4aSSewlCOeXxCON(OIY, JACOOOOG
XJET(16) s XMINSAYEFP sCNPCO s HUESS oNPASS o 2DPHI (647 )y JACHONONT
ST‘EGvTZEﬂ0|DTH“50|~XVﬂ5$v!LI“IToKPJY(lbO)oYHJT(7)JAC75005
WXLJUT (B6) oYLJT(T) JACQOOAOY
COMMON /MANARO/Z T oV NWAGeTOELT onGUSTE sHGUSTF e HOUSTw e VOUSTE s VGISTWeJACNTOL10

N e W N

1 YGUSTF s GF WD s GLAT o GVERT ¢ VAH s VZHeAPDy VYR ARDeAYD, JACOGO11L
2 COLSTKsCYSTKL ¢CYSTR 24 PFDALsAYF s APE ¢ ARE JACOO0Q1¢
3 s TLSTK (2) o THLSTK () s AT o5ToCToATHIBTHICTH JACO00013
COMMON /TOPLOT/ AH(3) AL (3) sEXITeICOM(20) ¢ IPSNy JACOO0G14

1 NPART yMVARA yNVAKB ¢NVARCINSCALE JAC0001S
COMMON /KVARTR/ KVAG(6)FO1] JACOO0016

DIMENSION vAR(l1)ePDl(6012) JAC00017

EQUIVALENCF (VAR (1)9+COLSTK) JACOO0018

DO 20 L=14xmM] JACOO001G

IF(LeGTal) VAR(KVAR(L=1))SVAR(KVAR(L=1))~NEPD(KVAR(L~1)) JAC00020

IF(KVAR(L=~1) eEle BeANDo (AT «NE ,UeqOReBT oNE«QeeOReCT oNEL0W)) JACOO021

1 VAR( 9)=AT (BT +CT @VAR( 8))®VAR( &) JACOGO0Z22
IF(KVAR(L~1) eEWQel0eANDe LATHINE Ve eOReBTHNE20eaOReCTHeNELDW)) JACOUDZ3

1 VAR(L11)=ATHe (BTHeCTH®VAR(L0))@VAR(10) JACOOU 24
VAR (KVAR (L)) =VAR (KVAR (L)) *DEPD(KVAR (L)) JACO0002S

IF(KVAR( L ) oEQe B8eaNDe (AT oNEGVeoOReBT «NFEo02eORCT oNEoDs)) JACO0026

1 VAR (- G)=AT + (BT +CT @VAR( B))eVAR( &) JAC00027
IF(KVAR( L ) eEQelO0eAND e (ATHeNE ¢0 e eOReBTHeNE2DeeOReCTHeNESDW)) JACCO0025%

1 VAR (1] )=ATH* (BTHeCTHeVAR(10))®#VAR(10) JACO0029
CALL AJUACNHK JACO00030

IF(EXIT.NF,0,) RETURN JACO00031

09 10 K=1l,xmM] JAC00032

POUtK WL ) =(F(X)+PD(xexMlel))/EPD JACO0033

CONT INUE JACO0N0 34

VAR (KVAK («M]))=VAR (KVAR(KM]))=DEPD (KVAR (KMI1)) JACO0035

IF(KVAR(KM]) oEQs BaaANDe (AT oNE UeoeNReBT oNEo0eeOReCT oNEs0Oe)) JACOOQ0 36

1 VAR( 9)=AT ¢ (BT +CT evak( B))eVAR( B) JACO0037
IF (KVAR(KM]) qEQe10eANDs (ATHoNE U eOReBTHeNEeOeeOReCTHNELDW)) JAC00038

VAR(L1])=ATH+ (BTH+CTHOVAR(10))®VAR(10) JAC00039

RKETUPN JACO00040

ENTRY BJUACOR JAC000«l

00 40 L=1l,11 JACOONar

IF(LeGT.]l) VARI(L=1)=VvAR(L=1)=DEPD(L=-1) JACGCO0043

IF ¢ (L=1) e€EUe BeANDe (AT oNEo0eoeOReBT «NE2DeeORWCT oNEoDao)) JACOO00&e

1 VAR( 9)=AT ¢ (BT +CT @VAR( 8))®VAR( H) JACO004S
1F ¢ (L=1)eENel0eaAND s (ATHoNE qUs o ORsBTHeNEs0eeORsCTHNESD)) JACO0DO0&b

1 VAR(1])=ATHs (BTHsCTHOVAR(LO0))®VAR(10) JACO00047
VAR (L) =VAR (L) *DEPD (L) JACOO00&H

IF ¢ ( L JeEQe Be2NDe (AT NEL,DeeDReNT «NE«DeeORWCT oNFL0,)) JACOO0NGS

1 VAR( 9)=AT « (BT «CT @vaR( B))evAR( 8) JAC000SO
1F ( ( L JeEQelOeANDs (ATHeNE (0o sOReBTHANE 40 e s ORsCTHNELDW)) JACO000S5!

1 VAR(11)1=ATH* (BTH+CTHeVAR(10))2VAR(]1D) JACO00SZ
CALL AJACOR JAC000S3

IF(EXITeMF,0.) RETURN JACOCOS.

D0 30 K=1l,kM] JACOOD0SS

A-36




v NADC+-76313-30
30 POL(KeL)=(F(K)*PDLl(K,12))7EPD JACOOOSG
40 CONTINUE JAC00057
VAR (1l)=vAR(11)=DEPN(L]) JACOCO0SS
FETURN JAC00059
END JACO0060
. CQee¥0 000000000000 AR0RARCRAIROERPRORRRGRRPIODOROONODINODNNODO0ODIORORVDOINEVEROCOSEE
SUBROUT [ME JETINT JETIOOOI
COMMON /STPTAK/ CTEM(4]16) 9XCON(63)yETEM(304) o XRAMeZRAMyRAMM JETI000C
COMMON /MANARG/Z TTEMyVsVTEM(L11)9VX3eVZ39APDIVYH JETIO0003
COMMON /L JETS/ NJETULWATEM(18) APBJET(6) sRTEMP (68) o TLUET (6] » JETIOONS
1 NTEM(6) o THLJET (6) JETIO0O00S
COMMON /FORCE/ XT(9) 9 XINsXT1(2) s XADDsYT(6) s YINeYTL(2)eYADDS JETIO000G
1 2ZT(9) v ZINSZTL e ZAUND ¢RMT (9] ¢RMINGRNTLI (2) o~ 4800 JETIOGAT
2 PMT (9) o PMINGPMTL (2) o PMADD ¢ YMT (9) o YMINGYMTL (2) 4 JETIO000H
3 YMADD JETIOONY
COMMON /MANAL/ QAP JETIONO010
T70T=0. JETI0011
THTOT=0, : JETIOO1C
DRX=0. JETIO0013
DRY=0 . ’ JETIOONLS
DRZ2=0. JETIO001S
D0 10 Jl=1.NJUETL JETIOO16
TTOT=TTOT«TLJET (Y1) JETI0017
10 THTOT=THTOTeTHLJUET (J1) =APEJET (U1) JETION]R
THAVE=1.57088SIN(THTOT/NJETL) JETIOO1Y
VK=V®.562¢% JETIO0020
VKX=VXH%,5925 JETIO021
VKY=VYH® 5525 JETION2¢2
DELL=TTOT® (XCON(SU) « (XCON(51)@VKX+XCON(52)@VKX®a2s JETI0023
1 XCON (63)@VKx®®3) oTHAVE/ (1,5708)) JETIO002
DELD=TTOT® (XCON(54) « ¥CON(55) @VKKX) @ VKX JETI0025
DELRM=TTOT® (XxCON(60) ¢ XCON(61) ®YKY)@VKY JETIO0026 |
! DELM=TTOT® (XCON(56) « (XCON(ST)OVKX+XCON(58) @VKX®®24 JETIO0N27
‘ 1 XCON(S9) @V xo®3) aTHAVE/ (1.5708)) JET10023
| CALL VRZD (~DFLD+=DFLL9AP+XADD +ZADD +1) JET10029
r IF(TTOT.LT.10U0.) GNTO 20 JETI0030
: DRx=zRAMMey YR JETIO0031
f DRY=RAMMoayYR JETI003¢
| DRZ=RAMMOY 7R JETI0033
20 YADD=U. JETI0034
? t PMADD=DE LEM JET10035
. FMADD=DE LM h JETI0036
| YMADD=0, JET10037
| B> XANZ=0DRX JET1003H
s YIN==0HY JETI003S |
| ZIN==DRZ JET10040 |
E; RMINz=0UKY®7RAM JET10041 {
F* PMINZONX®7RAM+JRZEXRAM JET100s2
| -i YMIN==0UHY@XRAM JET10043
| B RETURN JET10044
) END JETIO04S
A=-37 4
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SUHRKOUTINF LAMNDE (VedwGeZFmeSWING) LAMOONN]

COMMOMN /STRTA3/ E(Ta)eF () aX(A)sULsDMeONIDXsDYeDZo X IYsI2Z0 LAMOQ0NC

1 PO(BT) sDNTReERPDERR (H) ¢KMLenHDIR1I24SFI(6ebs L), LAMOONN3

2 XEL (J4) o XER(T) o AFC(28) o AFN(7) o XFS(35) o XGNIT) s LAMOOONG

3 XIT(21) o xwG(2L) oYWi(l) o YEL () aYFN(LL) «HLCGY LAMOOONS

- XDAMP qOEPD(LL) oFPUSEPOX(LL) oMASS ¢ COaXCON(H3) LAMOO0N06

S XJET(14) o XMINGAYEFP ¢CHNPCDeGUESS eNPASS eODPHI(64,7) s LAMOONNT

& STACGsTZEHOsDTRRKSQaMXPASS y XLIMIToxwdT (140) o YRYT (T)LAMOUONA

7 e XLJT (K&) o YLJT(T) LAMOOONY

COMMON ZTRONIC/Z UUIR) sVV(B) «TAU(L2) sDAMP (22) «NIIMHTSsGAINRY Lem00010

1 INDEXsSTGAIN(6) ¢ TSTARSCOELTDeSLOT(3+9) LAMOOD] ]

COMMON /M™aMAL/  QeALFA LAMOON]Z

DIMENSION PLAODUE (6) ¢FLMODE (6) ¢ THLFOHB (6) ¢ IZERON(6) +SM(349) ¢DMONE (6) LAMLUO]L S

1 yFANG2(H) +WOO0NT(293) s ZLNTL(6) oFANGL (6) 4 ZINT2 (6] LAMOUO] &

REAL [X, [ZyMASS LAMOO0O1S

COMPLEX MNNOT LAMOCO1®

PRITE ( 64150) LAMO0017

S1=SIMN(ALFA) LAMO00] 8

Cl=COS(ALFA) LAMO0019

§2z5]1%°e2 LAMO0N20

c2=Clee? LAMOOO2]

S1Cl1=SleC) LAMQQQ 22

D0 10 JU=i.3 LAMOG0Z23

00 10 I=1,9 LAMOON24

10 SLOT(Je1)=0,0 LAMOO0O0CS

00 20 I=1les LAMQO0 20

PLMODE(I)=,0 - LAMDODZT

FLMOGE(I)=,0 LAMO0D2K

THLFDBI(]I)=,0 LAMOQO2Y

I2ZERON(I) =0 LAMQ0030

20 CONTINUE LAMDO0O3]

SLOT(Le2)=ASS LAMODO00 32

SLOT(193)==SPD(6ees]) LAMOO0033

SLOT (195)==(SPLU(Se4s1)9CleSPD(6v4,1)eS1)/V LAMO0Q 3«

SLOT(leb)==7Fu/y LAMQOD35

SLOT(199)=uASS~(SPD(6+441)2Cl=SPD(Ss4sl)®*S])/YV LAMDO0036

SLOT(293)==(SPD(4s5,1)1°C1+SPD(49b641)%S1) LAMQO0O037

r SLNOT(Ze@)=(Ix2C2e]2Z0S2e2.0xXFS(1l)eS1ICl)/V LAMOON 3%

b SLOT(295)==(SPU(5¢5,119C2+ (SPD(69541)+SPD(5¢691))*S1C1 LAMOOD3S

1 *SPD(~ebrl)eS2) /v LAMO00«0

1 SLOT(2¢8) == (XFS(1l)eC2-,52 (1X~12)®52)/V LAMO00G!

. SLOT (299)==(SPD(695,1)19C2+(SPD(616s1)=SPD(5+541))®SiCI LAMO00&2

; P | “SPD(Seksl)eS2) /v LAMOODS 3

3 SLOT(3¢3)==(SPD(4sb,]1)2Cl=SPD(495,1)S]) LAMOOQ&4

3 SLOT(344)=5L0T(248) LAMO00GS

P o SLOY (3¢5)==(SPD(S96,1)9C2+(SPD(69641)=SPD(5+5-1))9SICI LAMQO0046

| 1 ~SPD(kheSel)eSC)/V LAMODDST

E SLOT(3eb)=(1X°52+120C2=2.2XFS (111 eS1CL)/V LAMO0DG

i SLOT(Ie9) == (SPD (Kb, 1) 2C2=(SPD(69541)+SPO(Se601))0SICI LAMO004Y

| W 1 *SPU(SeSe1)eS2) 7V LAMOO0SO

F % 09 30 [=1.3 LAMO0DS]

| d Xl=l645%9309 LAMDOOS?

o IF(1a6GTal) x1=6,66822 LAMO00S 3

¥ 00 30 J=l+9 LAMOO00SS

A 30 SM(1eJd)=SLOT(IeY)®X] LAMODDSS
‘;‘C
5
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80
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120

NADC=76313-30

WRITE (64160)

WRITE(69170) ((SM(TeJ)ed=zle9)el=lr3)
WRITE(64130)

CALL SRT

INDE X =6

CALL ELEC (GAINB)

00 60 I=1,rMUMRTS

IFIUUCL) eENee0aANUTYYV (1) 4EQes0) GO TO 50
IF(VWW([1eFNee0)GO T 40

PLMODE (1) =he20832/ARS (VV IT))

IF(UU(I) «ERB) GO TN 50

FLMODE (1) =SQRT (UU(I)yealesvv(])oeal)

DMOOF (1) ==ty (1) /ZFLMODE (])

THLFOH (1) =,69315/7A8S(UU(I))

GO TO 60

IZERON(]I) =]

CONTINUE

00 110 I=]+NUMRTS

IF(IZERON(T).NELO) cO TO 110
RELP=UU(T)eSLUT(192) +SLOT(193)

ZPRT=VV (1)eSLOT (1e2)

ROOOT (ly]l)=CHMPLX (RELPZPRT)

ROOOT (192)=CMPLX(SLNT(149)440)

RELP=z =( UU(I)I®SLOT(1+5) +SLOT(lv6) )
ZPRT= =VV(])9SLOT(1l+5)

ROOOT(1+3)=CMPLX (RELP+ZPRT)

RPOOOT(2¢))= CMPLX(SLNT(293)940)

RELP 2 LU(T)®SLOT(248) +SLOT(249)

ZPRT = VV(I)1®SLOT(Z248)

ROOOT (2¢2) =CMPLX (RELP ¢ ZPRT)

RELP ==((UJy([)1®e2 =yy([)®a2)e5L UT(2v4) *UU(I)PSLOT(2+5))
ZPRT ==( 2.2UU(1)*VV (I)®SLOT(2+4) +VV(I)®SLOT(2+5))
ROOOT (293)=CMPLX (RELPZPRT)

CALL COMSOL (ROOOTsRPRTLZPT14RPRT242ZPT2)
ZUNT1(I)=SORT( RPRT]eRPRTI+ZPT1%ZPT1)
IF(RPRT1.FQ,.0) GO TN 70

FANGL (I)=57,3%ATAN2 (ZPT1eRPRT])

GO 10 80

FANGL (1)=90.

ZLNT2 (1) = SART((RPRT2BUU(I) +2PT20VVI(]))®02 +(ZPT2°UU(])=RPRT2®
IVV(I))®e2) /(UU(T)®82sVV (])®e2)

IF (RPRT2.FNe«0) 60 TO 90

LAMOOOSS
LAMQOGS7
LAMOOQOSH
LAMOOOSY
LAMDOQDA0
LAMOO0O06!
LAMDOO0&Z
LAMOO0063
LAMOOODAS
LAMDONES
LAMOOCAS
LAMOODRTY
LAMO0068
LAMOOCQ6Y
LAMOCGOTO
LAMOOO71
LAMOOCQ72
LAM0OO0O0T3
LAMOO0OTS
LAMDODT7S
LAMOO0OTS
LANOQOT?7?
LAMOO0OT?SB
LAMOOOQ79
LAMOO00S40
LAMOOORL
LAMOOOARS
LAMOOQS3
LAMQCOHS
LAMQO0DA3S
LANMDODSS
LAMQO0QRY
LAMGONRA
LAMOUORS
LAMOONSO
LAMOO00S L
LAMQODSC
LAMOQQS3
LAMOODSS
LAMOODSS
LAMOOD9S
LAMOODS?

FANG2 (1) =57 ,3%ATAN2 ((ZPT2%UU(T)=RPRT2%VV (1)) s (RPRT2PUU(T)*ZPT2eyy (LaM)00GH

1)

GO 70 100

FANGZ2(I)=90.

CONTINUE

CO"TINVE

DO 120 I=]4NUMRTS

IF(VVII) eLTee0) GO TNH 120
IF(IZERON(T) «NELO) GO TO 120
WRITE (69140 UVCT) oVV(I) ¢PLMODE (I) oFLMODE(]I) «DMODE(I) o THLFDRI(I)
CONTINUE

I=] :

CALL MODE (PDsV,yI)

LAMOO0SS
LAMOO100
LAMOO0101
LAMOO]0Z
LAMOO103
LAMOO104
LAMQO0]105
LAMOD] 06
LAMOO107
LAMQOQ ] 08
LAMOO 10V
LAMOCI10
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X NADC=76313-30

RETIHRN
130 FORMAT (LHO4SSXe20HCONTROLS FIXEDU RNOOTS/E9Xs4rREALIBKsSHIMAG e
1 BX sORPERTIOUGOX sGRNAT FREG, 92X o THDAMP INGeSX o LOHTOHALF~DRL)
140 POAMAT(clx6GL3,459)
150 FNRMAT (Im]4h0Xsl2RLATERAL MODE)
160 FORMAY (IMNe4HX s QHCOEFFTICIENTS OF CHARACTESISTIC EQUATIONS/
1 LIX g1 7=EFTA=Ge22  HFETA=SeoX14HSETAWYX s THPH[=See? PHI=S,
" 9X s IRPH] ¢BXy6HR=G2 82 46Xy INR=Se Ll LlXslHR)
170 FORMAT (1R0410X99612,5)
END

LAMOOL11
LAMOO1]12
LAMOO0113
LAMOO114
LAMOOL1S
LAMOOL 1S
LAMOCL117
LaM0OO118
LAMOO11Y
LAMOO0]120
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SUBROUTINE LIFJET

COMMON /FORCE/ TL(A)eXFLJT2(9) o YFLJTI(L12) 02FLIaT&(L11) yRMLU,

1 TS(2) sRGYROsTH(Y) oPMLUNTT (2] sPGYROWTE(Y) v YMLU,
T9(2) 21 YGYRO

LIFJOOOL
LIFZ00n2
LIFJ00ng
LIFU000«

COMMON /MANARO/ T10(15) eAPOsTLIvARDeAYDTI2(T I o TLSTRI2) ¢ THLSTK(2) oL IFUONNS

TL3(7)«FAIL(6)
COMMON /L JFTS/ NJETLIXAJETL(S) s YAJETLIS) ¢ ZAJETL () sAPBYTL(6) .
ARBUTL (6) vCONLJ(Ce5) «NCONL (6) o XLT (2) o XLTH(2)
WAYB TL(6) 9yATT(5) ¢+ANG(6) +PSIANG(6) s THEANG (6)
vANGA (6) ¢ ANGB (6) s TLJET (6) s ANGC(6) s THLIUET (6)
sTL(2v6) o NLINKgDPBUTL (6)
DIMENSION ANGL (6)
YL(X9RsHyCoCoEsF)=(0/7A)0AMINL (AMAXL(X204) sR) ¢ (E=D)/(R=A)®
1 AMIN] (AMAX] ((X=B) ¢0e) 9 (B=A)) e (F=E)/(C~H)®AMINL (AMAX] ( (X=R)
é +0elotC=8))
XFLU=0.
YFLJ=0.
IFLJU=0.
BMLJU=0,
PMLU=0.
YmJ=0,
RGYRO=0.
PGYRO=20,
YGYRO=0.
DO 10 J=1l.6
ANGL (J) =0,
DPHJTL (J) =0,
TLIET CJr=0y
10 THMLUET (J)=0,
D0 40 J=1eNJETL
J1=NCONL ()
IF(JlelTel,0PeJ1.GT,2) GO TO 40
XLT(JL)=TLSTK(J]1)®CONLU(JLe]1) /100,
XLTR(JL) =THLSTK (Jl)ecONLJ(JUL2)7100,
TLJET(J)=CONLJ (ULl ed)oxLT(JLl)®FAIL (J)
IF (NLINK.MF40) GOTO 20
DPRJTL (J)=CONLJ(JLea)®xXLT(JL)*+CONLU(JLS)@XLTH(J])
GOTO 30
20 DPHUTL(U) =YL (XLTH(JLI) oTL(JLo1) o TL(JLe3) e TL(UL4S)
1 TL(JL192) o TL(JLeb)sTL(JLsE))

» W N~

A-40

LIFJ0ONSG
LIFU00N7
LIFJ0ONH
LIFJ000S
LIFJ0010

LIFJ0011

LIFJ0012
LIFJ0013
LIFJ00l«
LIFJ0O015
LIFJ0016
LIFJ0017
LIFJ0O01A
LIFJCOLY
LIFJ0020
LIFJ0021

LIFJG022
LIFJU0023
LIFUC02a
LIFJCGeS
LIFJ002s
LIFJ0027
LIFyC02H
LIFJ0029
LIFU0030
LIFU003)
LIFJ0032
LIFJ0033
LIFJ003¢
LIFY003S
LIFJ0036
LIFJ0037?
LIFJ0038
LIFU0039
LIFU0040
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30 OPHUTL (J)=DPKJITL (J) /5742957795 LIFU00&l
THLJE T (J) =DPHITL (J) «APRJITL (J) LIFJUn0s2
ANGL (J) ZANG (J) @ (ANGA (J) *ANGB (J) ®TLJUET (J) ¢ANGC (J) ®TLUET (J) @%2) LIFJU0Na3
ANGL (J) SANGL (J) eFATL (J) LIFUOnes
40 CONTINUE LIFJU0N&S
D0 70 J=1NUETL LIFJU0O0«S
TVlz=THLJUET (J) LIFJ00&?
TV2==AKRHJITL (J) LIFUONGn
IF(ATT(J) ,FGe0s) GO TO S50 LIFJ0049
TVIETHLUET (J) ) LIFJ00SO
TV2=AYRJTL (J) LIFU00SI
CALL VHR3D (0e90ao=TLUET(J) 9TV2eTV1IsO0asXFoYFoZFyl) LIFU0052
GO T0 60 LIFUQO0S3
SC CONTINUE LIFJ0054
CALL VR3D (0490 ,9=TLUET(J) 90esTVIoTV2eXFoYFsZFy=1) LIFJ00S5
60 CONTINUE LIFU005S6
CALL XPRO (XAJETL(J) o YAJETL(J) ¢ ZAJETL(J) v XFoYFyZF yRMyPMgYM) LIFJ00ST
XFLUSXFLJexF LIFU00SS
YFLU=YFLJUeYF LIFJ00S9
LFLI=ZFLJU+7F LIFJ0060
RMLJU=RML o™ LIFU00AKL
PM J=PM JePM™ LIFJON&2
YMLJSYML JoyM LIFJU0063
CALL VR3D (ANGL(J)904¢0esPSTIANG(J) ¢ THEANG(J) 909 XANGIYANGZANG,1) LIFUONAS
CALL XPRO (ARPUsAPUsAYD s XANGsYANG Y ZANGIRGIPGYG) LIFJ006KS
RGYRO=RGYRN=RG LIFU0066
PGYRO=PGYRO=PG = LIFJ006&7
YGYRO=YGYRO=YG LIFJ006S
70 CONTINUE LIFU0069
KETURN LIFJ0070
END LIFU00?l
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SUBROUTINE (MODE (V4QWGeXFWsZFwyCWINGy XAELE) LM000001

COMMON /STRIAB/ ELT74) sF(6) X (H) rDLeDMeDNIDX DY eDZeIXsIYe1Z0 LMODOO0G2

1 PO(647) sDTRIEPDIERR(E) sKMLewRHOWRI2eSPD (RO L) LMOD0003

€ XEL (14) o XER(T) o XFC(28) o XFNI(T) 9 XFS(35) o+ XGN (T » LMODOO0NS

3 XIT(21) o XWG(2L) e YAGICL) 2 YEL(2)) e YFN(2]1) +BLCGY LMODOONDS

4 XDAMP 4 DEPD (11) s FPOSEPDX(L11) vMASSywlLCGeXCON(H3) LMOD00NG

S XJET (14) o XMINJAYEFP9CNPCOeGUESSeNPASSPOPHI(647) s LMODOONT

6 STACGITZEROWOTAKSQeMXPASS s XLIMITeXRUT (140) e YRYT (7))L MOLODNB

7 e XLJUT (BG) o YLJT (T LMODO0OOY

COMMON /STANRO/ Jaw L INKsQELE ¢VSNDSYFIN(2) e 2ZFEL (2)9CONDL+SWING, LMODOO010

1 PILGHZ +PWGEL LMOD00112

: COMMON /TRONIC/ UU(K) sVVI(6) s TAU(L2) ¢UAMP (22) ¢+ NUMRTS+GATNRB LMOD0DL 2

. 1 INDEX+STGAIN(6) 9 TSTARYCOELTD#SLOT (349) LMODO0013

B ) COMMON /MANAL/ QsALFA LMODOO 4

% DIMENSION PLMODE (6) «FLMODE (6) ¢ THLFDB (6) s IZERON(6) ySM(349) +OMONF (6)LMONOD 1S

. 1 sFANG2(6) yRO0OT(293) s ZLNTL(6) «FANGL(6) s ZLNT2(6) LMODODL G

E Y RFAL IYeMASS LMO00017

A COMPLEX RNOOT LMODO0O0 18

e WRITE ( 64150 LMOD00 1Y
A-al

> »1'? 3
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S1=SIN(ALFA) LMOD0020
Cl=COS (ALFA) LMONoo2!l
S2as [oag LMODOO022
€2z ) 892 LMODO0O0O23
S1Cli=SleC) LMO0002«
00 10 I=lq+4 LM0D002S
PLMODE(]I)=,0 LMOD0026
FLMODE([)=,0 = LMOD0O27
THLFOH(I)=,0 LM000025
1ZERON(T) =0 LM0DO0O02Y
10 CONTINUE LM0ODO0N30
00 20 [=1,3 LMODUD31
00 20 J=1l,.9 LmoDC032
SLOT{lesu)=,0 LM0oD0033
20 CONTINUE LMODOD 34
SLOT(lse) = MmASS LMOD0D 35
SLOT(Le3)==(SPO(Llelel)®C2+(SPD(2slyl)+SPD(1s2s1))®sSICl LMOCCO036
1 *SPD(22291)¢S2) L™0D0037
SLOT (196)==(SPD(2s1,1)°%C2=(SPD(lolyl)=SPD(2+2s1))°SiCl LMOD0035
1 =SPD(1920l)eS2) LMODON3Y
SLOT(LlebB)==(SPO(3+141)8CLl¢SPO(39scel)eSLl)/V LMOD0D&D
SLOT(ls9)=72Fw/V LMODO00&
SLOT(293)=2=(SPD(192,1)9C2+(SPD(29291)=SPD(lslsl)reslCl LMODO00s2
1 “SPD(2elel)eSe) LMODO0G& 3
CZADE=YEL(17)PUFLE®XAELE®YWG(1T7)®PWGELL1®YRG(1B)®YEL (18)®DTRRSQ/ LMODONGS
1 ((3,eYWG(18))0(3e*YEL(LB))®(Lle=(VOVSND)“®2)) LMOD004S
SLOT(295) =MASS=C7ADF LMOD004E
SLOT (216)==(SPN(2+241)9C2=~(SPD(19241)+SPD(2s1sl))esiCl LMOD00&7
1 +SPD(lelel)esSe) LMODOD4s
SLOT (298) == (MASS« (SPN(3+2¢1)2C1=SPD(391sl)eS1)/V) LM0OD00&Y
SLOT(2e+9)==XFw/y LMCDCO0SO
SLOT(3¢3)==(SPU(1e341)9CLleSPD(293+1)9S1) LMOD00SI
SLOT (3+5) =CZAUESXAELF LMODO0SE
SLOT(3¢6)==(SPD(293,41)9CL=~SPD(193s1)eS1) LMOD00S3
SLOT(3eT)=1Y/V LMOD00S4
SLOT(39E)==SPD(34301)/V LMOD00NSS
00 30 I=1,3 LMODCO0SS
X1214.5939 LMODO0OST?
IF(1.6T.2) Xx1=4,44822 LM00005s
DO 30 J=1,9 LMOD00SY
30 SM(T4J)=SLOT(Iey)oxX] LMOD00KO
®RITE (64+1K0) LMODONS!
WRITE(5+170) ((SM(Isy)sd=199)s1=193) LMODO0AKR
WRITE (6,130) LMOD0063
CALL SRT LMODOO6BS
INDEX=6 LMODO00AKS
CALL ELEC (GAINR) LMOD00sS
DO 60 I=leNUMRTS LMODO0OK?
IF(UULL) eFNee0aaNDevv (1) eEQes0) GO TO SO LMODO0 068
IF(YV (1) eFNeal)GO TN 40 LMODONKY
PLMODE (1) =he2n32/8BS (VV L)) LM0D0070
40 RF (UL (])eFNs0e) GO TH S0 L™000071
FLMODE (1) =sNRT (I (])eeleVV(])eel) LMODONTe
OMODE (1) == (1) ZFLMONE (T LM0D0073

THLFOHB([) =2,69315/78a8S(UU(T)) LMOD00 7w
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GO 1O 60 LMODONTS

S0 IZFRON(I)=] LMODO00T70
60 CONTINUF LMononr?
0N 110 [=14NUMRTS LMO000T74
IF(IZERON(T)NELO) GO TO 110 LMONOO 7Y
ROOOT (lel) =CMPLX(SLOT(C93)940) LMODGORY
RELP=UU(1)®SLOT (299) +SLOT(2eb) LMO0U0KI
ZPRT=VV ([)eSLOT (£49) LMODO0S2
FNONT(Lls2)= CHMPLX(HFLPGZPRY) LMODOGAS
RELP=SLOT{2¢7)9(VV(T)suUI) )@ (VVII)=UU(I))=SLOT(2s8)°UU(]) LMODO G4

1 =SLOT (2+9) LMOD00OKS
ZPRT==(ce®J (1) OVV(T)ASLOT(247)*VV(])®SLOT (2+8)) LMODUORS
ROOOT (Le3)=CMPLX(RELPWZPRT) LMODOO0RT
ROOOT(241)=CMPLX (SLOT(343)v40) L~0D00RA
RELP=SLOT (3¢5)°U1(1)+SLOT(346) LMODOOASY
ZPRT=VV ([)eSLOT (345) LMODOO0SG
ROOOT (292) =CMPLX (RELPZPKT) LM0D0091
RELP==(SLOT(3e7)%( UUIL) RUUILL) =VV(II®VV(])) +SLOT(3s8)euully) LMON0NNC
ZPRT==(SLOT(3s7)02e¢ UUIL) @#Vy (L) +SLOT(348)eVvV(I)) LM0D0093
ROOOT (243)=CMPLX (RELPWZPRT) LMODONS«
CALL COMSOL (HUOOTsRPRT19ZPT1RPRT2¢2PT2) LMOD0DSS
ZUINT1(1)=cPRT( RERT] e#2 & 7PT] oee2): LMODO0S%
IF(RPRT] L,EQes0)GO TO 70 LMODO00OS7
FANGL (I)=ATANC(ZPT14APRTLIVOTR ’ LMODOOSA

GO TO &0 LMODOOSY

70 FANGL([)==G0, LMOD0100
80 ZINT2(I)= SORT(RPRT2e%2 +ZpT2eel) LMODO 10l
IF(RPRT2.EN..U)GN TO 90 L™oD0in2
FANG2(I)=ATANC(ZPTZ4RPRT2)/DTR LM0DO0103

GO 710 lso LMODO10~

90 FanG2 ([)=FANGL (1) 90, LMODO10S
100 CONTINUE LMODO1 00
110 CONTINUFE L®000107
D0 120 I=1,NUMRTS LMODO108
IF(VVII) oL T4e0) GO TN 120 LMODO10Y
IF(IZERON (1) NEL0)GO TO 120 LMO00]110
WRITE(69160) UJCTI) ovv (D) 9PLMODE (I)eoFLMODE (1) eDMODE (1) o THLFDB(T) LMODO111

120 CONTINUE LM000112
1=2 LMO0O0113
CALL MODE (PDsV,s1I) LMODOL 14
RETURN LMODOL 1S

130 FORMAT (1HO 455X e 20HCONTROLS FIXED ROOTS/25X ¢ 4HREAL 18X sSHIMAG LMODOY16
1 BXy6HPERTIOD ¢ SX9GHNAT o FREQe 95X s THDAMP ING9SX 9 LORTOHALF=DRBL) LMODO117
140 FCORMAT(2IXe6G13.5) LMOD0118
150 FORMAT(IH] 4STXs17THLNONGITUDINAL MODE) LMODOL 1S
160 FORMAT (1HD44EXe40HCOEFFICIENTS OF CHARACTERISTIC EQUATIONS/ LMo00120
1 13XylanHy=52a? U=SellXslHUs6X g2 IHALPHASG®2 ALPHA=S, L~0001°21

4 6X929HALPHA THETA~Saa2 THETA=Se7XsSHTHETA) LM0DO1P,2
170 FORMAT (1H0+10X99G12,5) LmMoD0123
3 END LMODO124
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COMMON /FNRCE/ XFaT1(12) eYFoT2(9)s2F¢T3(11) MANUONN2
1 QLeTG(le) 9QMaTS(L2) oQN MANUJQON3
COMMON /STRIMA/ AYsurrAGws IXZ 9 X XUsYYDsZZUeALGF ARFRGAYFP(CGWL MANUOONG
1 YO(12) ¢ DISTTT7(23) s TIMESTMAXTB(120) «ALGEZ v TY (&) s MANUGNDS
rd DIXKIZsUIYIXoDIZIYOTIO(3)9TSTAR(14) 9 2ZMAXyZMAXT, MANUDON®
3 T11(3)4Z0FLTLe2Z0ELTR MaNUOOOT
COMMON /STAMAN/ XXsYYIAYL9RIYeaAPBG ARAGIASFP 4AYBGeCGBLYDPIX«DPTZy MANULONOA
1 R55NAYUMXSDELTEwNRPIXZ yHUELT ¢ HGUST oK TCTR 4 RMASS, MANUONNY
2 TWOPTsVGUST o ISTUF s XAGUN s YAGUN s YOUST 9 ZAGUNSNELTZRy MANUUD LD
3 POLINTRWFOELTLIsRUELTZ MANUGOL
COMMON /MANAL/  T12(9) sALCYPWTLII(IL)VsALECRLVALGFPD MANUOD ] Z
COMMON /POMAN/Z  PleZ74ALTeT4ARPDUYARDDIAYODsDTHR MANUOO L3
COMMON /MANARD/ ToVeNwAGeTUELToT14(9) s VXHIVZEBeAPOsVYBWARDAYD, MANUUD) &
1 T1S(4) sAYEWAPE JAKE MANUOOLS
COMMON /T0PLOT/ TL16(A) +EXITICOM(20) 9 [PSNeT1IT(5) yNVARS MANUOO L6
COMMON /FORY/ Y(44150) MANUOD] T
COMMON /STANRO/ Jew,L INK MANUOOLB
COMMON /CNNTR/Z ADISP (3) vARATE (3) 20ELTA(%) s THR(2) 9RPCT(3) yXSYS(28) MaNu0D]»
REAL LPsrP,IXZ MANUGNDZ2O
| DIMENSION 2(209) MANUOOZL
| EQUIVALENCF (Al(l)eY(lsl)) MANUU 022
| XOELIM(X1gx2eX3)=AMAX]L (X19AMINL (X29x3)) MANUD0O023
1 € MANUOO2S
| € PART 13, SIX DEGREE OF FREEDOM MANEUVER SECTION MANUO0O02S
| C MANUDO2E
€ SYMBOL [DENTIFICATION MANU0O02T
(= ; -~ MANUOO26
C Yole 1) wxe VELOCITY X=COMPONENT BODY REFERENCE MANIIGNZ2Y
( Y(ls 2} VYA VELOCITY Y=COMPONENT 800Y REFERENCE ™MaNuU005)
(= Y{le 3) VZH VELOCITY 2=-COMPONENT 800Y REFERENCE MANUOD3L
C Y(le @) avyD VELOCITY YAW=COMPONENT HODY REFERENCE MaNLI003Z
(= Yils S5) aRD VELOCITY PITCH=COMPONENT HC0Y REFEWENCE
C Y{ls 6) ARD VELOCITY ROLL=COMPONENT 400Y REFERENCE
C Y(le10) AYF EULER ANGLE YAw=COMPONENT FIXED TO 80ODY MANUIOO 35
(= Yelell) APE EULER ANGLE PITCH=COMPONENT FIXED TO KONy MANUD D3
C Y(lel2) ARE EULER ANGLE ROLL=COMPONENT FIXED TO HODY MANUOQZ3T
€ Y(lel5) XX DISPLACEMENT X=COMPONENT FIXED REFERENCE MANUOD3S
| G ¥llel6r ¥y DISPLACEMENT Y=COMPONFNT FIXED REFERENCE “AaNUDD 3y
[~ Y(lelT) £Z OISPLACEMENT 2-COMPONENT FIXED REFENENCE MANUONSU
C Y(ls76) VxRD ACCELERATION X=COMPONENT HOOY REFERENCE MANUDDGL
(= Y(le77) VYEBD ACCELERATION Y=COMPONENT RODY REFERENCE MANUODJ&Z
¢ Y(1e78) VZROD ACCELERATION 2=COMPONENT RODY REFFRENCE MANUO0O&3
(> Y(le79) AYDD ACCELERATION YAW=COMPONENT 300y REFERENCE MANUON&&
R { Y(1480) aPDD ACCFLERATION PITCH=COMPONENT BOOY REFERENCE MANUDD4S
c Y(lekl) arDD ACCFLERATION HOLL=COMPONENT BO0OY REFERENCE MANUDO4S
[ Y(leK5) AYED EUL «ANGoVEL YAW=COMPONENT FIXED TO BONY MANLIODGT
C Y(le86) APED EULANRGVELs PITCH=COMPONENT FIXED 7O HODY MANIIODG&B
[ Y(l1eBT7) ARED EUL«ANGeVELe ROLL=COMPONENT FIXED 1O BOnYy MANUONG Y
F c Y(1+50) xxD VELOCITY X=COMPONENT FIXED REFERENCE MANUONSU
L € Yi(le91l) YvyD VELOCITY Y=COMPONENT FIXED REFERENCE MANUIOOSI
4 (+ Y(le92) 220 VELOCITY 2-COMPOMENT FIXED REFERENCE ™MANUOORZ
. ~ MANUOOQS ]
IF(NVARS ,NELO) GO TO 20 MANUQO0S&
# 1=1 MANU0OSS
= IND=0 MANUO0OSS
W
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LINK=4

10 HOELT=.5°TNELT

ROELTL=1./TDELT
KOELTZ=2.0RDELTI
IF(KTCTR.EN.0) GO TO S0

20 CONTINUE

NVARS=0 -
IF(TIMELY.TMAX) GO TO 60
KTCTR=EKTCTRe]

GO TO (304,404170)9s KTCTR

30 TOFLT=Z0ELTR

TMAX=ZMAX?
GO 10 10

40 TOELT=ZOELTI

TMAX=ZMAX3

G0 TO 10

esoe sees  TIME LOOP  ®esee
a®ta Q80D

S0 CONTINUE

Aly=AY

ZFLWGLl=ZF L wG

ZFRWGL=7F W6

IF(ISTOP.MEL1) ISTOP=0

CALL INIT

TIME=TIMESTDELT

DIST=DISTeveYDELT

IF(TSTAB (1) «GT«TIME) GO T0 20

NVARS=1

I=1

GO 10 120
'.OQUNGE-KufTAOQQ

60 I=x2
70 GO TO (170480+100090) 1
80 DELTZ2=HDELT

DELT2R=RDELT2
QUAD1I=RDELTI]
GO TO 100

90 DELTZ=TDELT

DELT2R=RDFLTI
QUADI=ROELTZ

100 00 110 K=1.75

Y(TeKIZY (1K) *Y(I=1sx+75)9DELT2

110 CONTINUE
120 vxB=Y!(I+1l)

VYR=Y(I+2)
VZR=Y(I+3)
AYD=Y(1v4)
APD=Y(I45)
ARD=Y (L +6)
AYEsY(1s10)
APE=Y(Is11)
ARE=Y(1412)
XxeyY (Is15)
Yy=y(ls1l6)
ZZ=Y(1s17)

A-45

aeee

MANLIONST
MANUDODSH
MANLIONDSY
MANLIONSO
MANLOOA]
MANUOOGS
MANUODOKS
MANIIQDSS
MANUD0KS
MANUODSSE
MANUNOART
MANIIOOA/S
MANUODOKY
MANUGOTU
MANUOOTI
MANUCOTZ
MANUOOT 2
MANUOOT«
MANUGOTS
MANUOOTS
MANUOOTT
MANUODOT78
MANUOOT7G
MANUCOARO
MANUIOOS]
MANUOORC
MANUODNAS
MANUD O3S
MANUOO=S
MANUON RS
MANUOORT
MANUOOBS
MANL0QORY
MANUQOSO
MANUOOS L
MANUODS?Z
MANUOOS3
MANUOOSS
MANUO0O0SS
MANUOOSE
MANUODST
MANUDOO9SR
MANUCONS
MANUOLNO
MANUCIDL
MANUOLO0Z
MANUOiO03
MANUOL10&
MANUIOYNS
MANUOL NG
MANUDIDT
MANUOL1DS
MANUOLOY
MANUO110
MANUOLLL
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CALL VRI3D(VXRsVYBIVZHIAYE+APE ARE 9 XXDoYYD9ZZD0 1)
VHSQzXXD®o2eyYDO02
VH=SORT (VHSN)
V=SORT(VhSQe2Z20e0el)
AY=0,
AYFP=0.
ARFP=0,
TVI=YOLUST=vYH
TV2=VXH=RGIST
IF((Tyloe02eTyc®e2) onF ,0,) AYSATANZ(TVIeTVZ)
IF(VHeNEWD.) AYFRP=ATANZ(YYDyxxD)
IF(VeNELU,) APFP=zATANZ(=ZZD9VH)
IF (NVARS A FL0) RETURN
IF(1.EQ.3,0R.IND.EUL]) GO TO 130

#o® VARJATIONS DUE TO INPUTS wes
ADISP (1) =avYESUTRR
ADISP(2)=aPFeDTRA
ADISP (3)=pa0EeDTRR
ARATE (l)=ayDeNTPR
ARATE (¢)=aPNeDTRR
AQATE (3) =aRDeOTRR
capLL VAx]
IF(EXITNF,0,) GO TO 170
CALL CONTa( (2!
DELALE=DELTA(L)@xSYS(])
ALECRI=ALGEZ+DELALE
DELAIL=DELTA(C)®XSYS(2)
ALCYP=UELATL
DELRUD=DELTA(3)92xSYS (3)
ALGFPU=ALGF +DELRUID
CALL ANAL
IF(EXITeNF,0.,) GO TH 170
LP=QL=-APDe (AYU®PNIZ]lY=AKD®IXZ)
NP=QN=AFDe (ARD®NTIYIXx«AYD®IXZ)
Y(le?70)= XxFORMASS= apDovZB « AYD®VYB
Y(I+77)= YF®RMASS=- AyDevVxs « ARD®VZSB
Y(le78)= ZFORMASS= aR20DeVYH + APU®VXB
AYDD=LPODPTIXZ+NReUPTX

APDD= (AM=8YD@ARDODIxXTZ+ (AYD+ARD) ® (AYD=ARD)®IXZ)*RIY

ARND=LPeLP[ZeNPeDPIX7
Y(Ie79)=AYDD
Y([e80)=2P0D
Y(1sBl)=80ND

CARE=COS (APE)
SAQE=SIN(LRE)
CARE=COS (AFRE)

1F (ARS(CAPF) L T,04001) GO TO 170
Y(1eb5)= (£PD®SARE « AYD=CARE)/CAPE
Y(Iek6b)= APNeCARE = AYD®SARE
Y(Te8T) 2400y ([485)eSIN(APE)
Y(Ie90)= xx0

Y(Ie9l)= vvD

Y(1+92)= 272D

IF LINDNE,0) GO TO 150

I=1+1

A-46

MANUOGLZ
MANUDL13
MANUO] &
MANUIOL LS
MANUOLL16
MANUOL 17
MANUOL 18
MANUOLLY
MANUOLCO
MANUO 121
MANUOL 22
MANUO0123
MANUIO] 24
MANUOL2S
MANUO]Z6
MANUCOL27
MANUO 120
MANUOL12Y
MANUO] 30
MANUOL131
MANUO132
MANUOT133
MANUO] 34
MANUD ] 35S
MANUO135
MANUCT 37
MANUOL3%
MANUOL13Y
MANUO 140
MANUO L&
MANUO 142
MANUO143
MANUD 144
MANUD L &5
MANUO146
MANUO L&7
MANUOla”
MANUO 149
MANUOL1S0
MANUOLSI
MANUOLS?
MANUO 1S3
MANUOLS4
MANUOD15S
MANUO1SH
MANUOL1ST
MANUIOLSE
MANUO 159
MANUOLIKO
MANUO 161
MANUOD )62
MANUOL63
MANUOD 1 b«
MANUO 165
MANUO166

o ———
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140

150
160

170
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IF(TI.LE.%) 60 TO 70

DO 160 I=]1,75

Kz]e75

Y (oK) Z(Y (1aK) 2.0y (2eK)*Y(IgK)) oY (4yK))®, 16660667
Y(asI)ZY(1gI)*TDELT®Y (4oK)

INO=1

1=4

G0 TO 1¢0

00 160 I=1.150

Y(lel)=3Y(Go])
T=TeTOELT

IND=0

I=1

GO TO 50
A4=99995999,

WRITE (3) IPSNeAsLsA
RETURN

END

MANUOLAT
MANUOL68
MANUCD L6y
MANUOLTD
MANUOL1T71
MANUOLT7e
MANUODLT3
MANUD ] T
MANUOL TS
MANUOLTS
MANUOL1T7T
MANUDL TS
WANUCO LTS
MANUO 1RO
MANUOT AL
MANUO1HKZ
MANUO 1IR3
MANUD [ e

'......Q.......D.'.O'..O.Q'.O.....Q...QQQQQQQ..O..Oﬁ............O....QQ'Q'..0...

[aXeXsel

SUBROUTINE MATRIX (AlsA29A3sAWNI)
DIMENSION A(9)

COMPUTF EULER ANGLE MATRIX A FROM EULER ANGLES AlsA2,A3

N1=1 IS FOR USUAL MATRILX
N12-1 IS FOR INVERSE OF USUAL MATRIX
SAal1=SIN(A])
Sa2=SIN(A2)
SA3=SIN(a3)
CA1=COS(A])
CA2=C0S(a2)
CA3=C0S(A3)
S1C3=SAleCcal
S1S3=SAl#sa3
Cl1C3=CAleCa3l
C1s3=CAl®ecal
A(l)=CAleca?
A(3-N1)=C1s3e542-51cC3
A(5=29N1)=C1C3I?SA2*S1S3
A(3eNnl)=SAleCAC
A(5)=S1S395a2+C1C3
A(TeNL1)=CA2®SA3
A(5+29N]) ==5n2
A(7-N1)=51C38542-ClS3
A(9)=CAZeCA3
HETURN
END

MATRO00D!
MATROONZ
MATR0O003
MATROO0D
MATRODNS
MATROONA
MATRONOT
MATRO0OO™
MATRO0N9
MATROODLO
MATROO1L
MATRON]1 <
MATROO1 2
MATRO0O0O]4
MELTROOLS
MATROO015
MATROOLT
MATRO017
MATRO01S
MATR00Z0
MATROO0Z!
MATRODZ22
MATROGZS
MATROO0Z<
MATKOOPS
MATROO0Zb

.......Q...'..0..'QG.'Q.'6".G..O'.....OQI.QQ...IO......Q..'...Q.....QQQ.COQ...Q

SUBRQUTINE MNEM

A=4T7

MNEMOGODIL



COMMON

O~NDOP N EF WO N~

COMMON

~NO Ve WN

COMMON

e W

COMMON,

W N~

COMMON

" e wn -~

COMMON

1

2
COMMON

1

2
COMMON

—

COMMON

W N -

COMMON
1
1
COMMON

COMMON
1

/FORCE/

/STRIAB/

/STRIMA/

/STAMAN/

/MANAL/

/ROMAN/

/MANARO/

/STANRO/

/STaRAN/

/ToPLOT/

/FORY/
/RJETS/

L
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XF o X FRWG o XFLWG W KFELF W AFFUSoXFRIETOXFLUET s XFHJ,y
XFLJeXFGUNSXFFINSKFweXADD ¢

YE s YFFUSOYFRUET o YFLUET s YFRUsYFLUSYFOUNSYFFINOYFWY
YADD o

Z2F o 2F RGO ZFILWG ¢ ZFELE s ZFFUSWZFRJETWZFLUET e ZFRJ,
ZFLUWZFGUNYZF Wy lZADND Y

QUL YL WO oLl MG LFLE s LFUSoL~UET yLLUET ¢ RMRUGRMLIWLGUNY
LFINGRGYROyRMAND s

QMIMR WG oML WG I MFLE s MFUS s MRUF T oML UET e PMRUGPML JeMGUNY
MFEIrMGPGYROWPMANU s
AONINFRGeNLWwGoNELE e NFUSHNRUEToNLUET s YMRUy YMLJINGUN S
NFINSYGYRO»YMADD

E(TG) 9F (6) ¢ X (6) sUL 9DMeDNeDXyDYsDZaTXo Y4170
PD(64T) ¢ DTRIEPDIERR(6) e KMy NHOIRIZ2eSPD(Hebel)
XEL(14) s XER(T) ¢ AFC(28) s AFN(T) 9 XFS(35) ¢ XGN(T) s
XIT(21) o XWG(21) 9 YWG(2L) 9 YFL(21) o YFN(2L) 4RLCGY

DAMP yDEPD (11) oEPUSEPIX (L1 vMASSewlLCOeXCONIB3) o
XJET (14) o XMINJAYEFP o CNPCOYGUESS s NPASSRPDPHI (647)
STACGeTZERO$DTHRSQyMXPASSy XLIMIToxXRIT (L40) o YRYT(T)
XLJUT (BG) o YLUT(T)

AYsVHIAGW I IXZ 9 XXDaYYDZZDvALGF s APFPsAYFP 4 CGWL o
COLL (6) 9CYCF (3)9CYCL(3)2DISTeKCIT(20)+PENA(3),
TIME g TMAXIXCIT(2096) sALGEZALGELWALGEZsCGSTAY
CPWICODIXIZyDIYIKGOIZIYyFTIKTSsKREADSPIU3O
TSTAB(14) 9 ZMAX2 9 MAX3+ASECOL +CYPRICsRUDIND
ZDELT142DELTR
XXoYYsAYLloRIY s APBG4ARBGWASEP yAYBG+CRBLANPIXeDPTIZ
RS50 4 AYOMX 9y DELTReDPIXZeHDFELTeHGUST 9KTCTR «HMASS,
TWOPIsVGUST s ISTUF ¢ XAGUN YAGUNsYGUST 9 ZAGUNSDELT2R
POIDTRIRDELTL4ROELTR

QAP WPEDYyGUANGWALELyTAXLsTAXR s XAWGeZAWGsALCYP

ALF INIALLWG AL NWGoCOELEWCIIF INSCULWGRICORWGCLELE
CLFINICLLWGsCLRWOsCWINGICYCHLI2CYCR29RANGE ywGCOL »
XAELF o XAFIN o XAFUS s XAUET o YAF INeZALLE +ZAF INSZAF(iS s
YAELE s YAFUS s YALWG o YARAGYALJET o YARJET ¢ ZAJET s
ALECRLl o ALGFPDyHALFPI oYOUSTWZFL WGl ZFRAG]
Ple77+ALTsT4APDOYARDDsAYUD s DTHR ¢GMAXY ¢ RATE Ly
RATF2+STOP2 e XGUST oGMAXV L s GMAXVZ yGMAXV34GUSTYP,
LNGTHLWPILGHIWSTARTZ
ToVeMWAGeTOELToHOHSTE s HOGUSTF ¢ HGUSTW e VGUSTE # VGIIST Wy
YOUSTF o GF N yGLAT e GVERT o VXHaVZBsARPDy VY34 ARDAYD,
COLSTX sCYSTK] 4CYSTKZ2sPEUAL sAYE yAPE yARE
JIWsLINKoQELE ¢ VSND e YFIN(Z) 9 ZFEL (2) vCOND19SWING,
PILGHZ +PWGELL

C39C4sRWsCLPWCLRDCDWDAL 9DANICLBOWCNBOWFTAQINJF T,
QF INJCLRCL s YFS(14) s CNHCLICNPCLYCNRCOWCNRCLCOLKS
DIELF «FNSWCOLWINGeRPISToYAERO(SLe3) s APAUET¢ARR JET
AYBUFToCNPCOL «CNPCO2sCOLUET eDXWGEL «DZWGELWETANMX
PWGWK L s RCwINGaSWINGH

AH(3)9vAL(3) sEXITICOM(20) ¢+ IPSNY

NPART yNVARA ¢NVAKH ¢ NVARC ¢ NSCALE

sNVARS ¢ NFRINT yNTIME

Y(4,150)

NJUETH o XSTK (3) ¢ X0 (10) oXO(10) «XR(L0) «TPOS(10) s
TNEG(LO0) o XAUETR(LO) o YAJETR(10) ¢ZAUETR(10) »

A-48

MNED002
MNEM0OO03
MAEMO0NG
MNEMGO0S
MNEMU0NG
MNEMOONT
MNEFMATNA
MNEMOON0Y
MNEMON] O
MNEMGOOL L
MNEMOO] ¢
MNEMDOOD ] 3
MNEMOO )«
MNEMO0]S
MNEMOOL6
MNEMOD]) T
MNEMO0 )8
MNEMON] Y
MNEMO020
MNEMO0021
MNEMOO0Z22
MNEMOQ023
MNEMDN 2w
MNEMO0 025
MNEMO 026
MNEMO027
MNEMONZN
MNEMO0O2Y
MNEM0Q30
MNEMO 031
MNEMUN32
MNEMON33
MNE“(QN 34
MNEMOD3S
MNEMON 36
MNEMOQ3T
MNEMC 038
MNEMOO3Y
MNEMOD40
MNEMOQ&]
MNEMO 04?2
MNEMO0O&3
MNEMOOGs
MNEMO04S
MNEMO s
MNEMUONDG 7
MNEMDDNGS
MNEMU0GY
MNEMO050
MNEMOOS]
MNEMOOSe
MNEMO00S3
MNEMO 054
MNEMDOSS
MNEMODS6
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2 AYBUTRU10) +APAYTH (10) s JTRCONI(L1O) MNEMOO

PEAL IXsIYeIZoIXZ9MASSeyITORSeLLJET o LRUETIMLUETIMRYEToNLUET(NR JFT  MNEMOD

DIMENSION FOR(T6) MNEMI 0

FQUIVALENCF (XF«FOR (1)) MNE MO O

IF (NVARCNFL2) GO To 10 MNEMO D

NVARC=U MNEMOO

GO TO 20 MNE™MD O

10 COMTINUE MNEMOO

IF(NVARC.NFE40) NVARC=1 MNEMOO

20 CONTINUE MNE MO0

CALL TINIT MNEMOD

ALEL=0. MNE MDD

ALFIN=0, . MNE MO0

ALLWG=0, MNEMOO

ALRWG=0, MNE“00

APN=O0, MNEMOO

APDU=0. MNEMOO

ARBUET=0., MNE MO0

ARD=0. MNEMOO

ARDD=0. MNE 00

AYD=0. MNEMO O

AYDD=0. s MNEMOD

COLwG = 0. MNE MO0

CORWG = 0O, MNEMO D

COELE = 0, MNEMON

COFIN = 0, MNEMO O
CLLWG = 0, MNE#J D

CLRwG = 0, MNEMOD

CLELE = 0, MNEMO O

CLFIN = 0, MNEMON
00L=0. MNEMOD,

DQAN=0. MNENMD O

ETAQ=0. MNEMO D

EXIT=0. MNEMO 0

GUSTYP=0. MNEMO D

HGUSTE=0, MNEMO O

HGUSTF=0. MNEMO 0

HGUSTW=0, MNEMO O

E IND=1 MNEMOD
: NWAG=0 MNEMOO
$ VGUSTE=0. MNEMO D
g VGUSTW=0, MNEMO D
5 YGUSTF=0. MNEMOO
B YGUSTwW=0. MNEMO]
E XFLJ=040 2 MNEMD ]
. YFLJ=0.0 MNEMO ]
ZFLJ=0e0 MNEMO]

~ RMLJU=040 MNEMO)
& PMLU=Z0.0 MNEMO]

[. ¥ YMLJ=040 MNEMD ]
i XFRJY=040 MNEND)

| YFRJ=0.0 MNEMT ]
: Y 2FRJ=0.0 MNE MO ]
| y RMRU=040 MNEMO ]
| = PMRUZ040 MNE MO )

i ?; A-a9
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YMRU=040 MNEMO112
Xa00=0. MNEMOL]13
Yannzo0. MNEMO] 14
2a00=0, MNEMO115
FMADD=0, MNEMOT L6
Puann=0, MNEMO])7
YMADD=0, MNEMO) 1 &8

09 30 I=1.74 MNEMO ] 19
FOR(I)=0, MNEMO 120

30 CONTINUE MNEMOL21
DO 40U JU=1.]150 : MNEMO 122

DO 40 I=la.6 MNEMO 123
Y(lsu)=0, MNEMG ] 24

40 CONTINUE MNEMO 125
DIzZ1Y=1Z~-1v MNEMO ] 206
DIx12=2[x~-17 MNEMO127
OIYIx=ly=-[x MNEMO 123
IF(XMINGLT,eB7¢H665F=03) XMIN=DTR MNEMO ]2y
IF(XMIN,GT,DTR) xMIN=DTR MNEMO1 30
IF(XLIMIT, L Te(e590TR) eOReXLIMITe0T,el765329) XLIMIT=DTR MNEMO] 3]
IF(DAMP LT, (40.2ERR(1))) DAMP=40,2ERR(]) MNEMO] 32
YALWG==YARWG MNEMO 133
YALJET==YARJET MNEMO ] 3¢
CALL VR3D (XxOsYYU9ZZOrAYEVAPEWARE ¢ VXBeVYBeVZBy~1) MNEMO 1 35
VESGRT(Xx0pee2eYYD2924220%9¢) MNEMO 135
CALL TURN (XFCeV4ARE) MNEMO137
Rw=]l,/w o MNEMO ] 38
MASS=z w/32,17 MNEMO 139

IF (EPDSEN,.0e) EPDS=4S MNEMO 140
ARWING=YwR (1R) MNEMO 14l
IF(ARWING,FQ.0e) ARWING=10, MNEMOD )42
SWINGISONT (XwG (1) 2ARWING) MNEMO 143
CWINGZSwING/ARW NG MNEMO]las
FCWING = 0, MNEMD 145
IFICWING,NF,0e) RCWING = 1,/CWING MNEMO 146
CAGw=COS (AGW) MNEMO 147
CWG6E=462CWwING MNEMO 48

3 YAERO(1Yy])=YAERO(341)/YAERO (1T 1) MNEMO 14y
DXWGEL=XAWG=XAELF=Cvab62CAGW MNEMO150
DZWGEL=ZAWG=7AELE*SIN(AGW) 9CWG6 MNEMO 151
SWINGM=,58Sw NG MNEMO 15¢2

3 CNPCDL=CroCD MNEMG 153
| R IFINJET.EQ.0) COLJET=0, MNEMO ] 56

CALL VR3O (TAXL0.90,4s=AYHJIET ¢APBUET yARBUET o XFLUEToYFLUETyZFLUET 1) MNEMN ]SS
CALL XPHRO (XAJET YALJET o ZAJET oxXFLUET o YFLJET e ZFLUEToLLUETWMLUET, MNEMO 156
1 NLUET) MNEMO 157
CALL VR3D (TAXH20e90,9AYRJET g APBUETWARBUET o XFRUETWYFRUETWZFRUFTe1IMNEMD] SR
CALL XPRO (XAJET G YAR UFEToZAJET o XFRUEToYFRUETsZFRUET«LRUET ¢MRUET MNEMO]5Y

/ 1 NRJET) MNEMO 160
b CYCR1=CYSTK1®CYCF (3)+CYCF(2) MNEMO 161
* CYCR2=CYSTK2eCYCL (3)«CYCL(2) MNEMO 162
. PED=PEUALSPFDA(3) +PFNA(2) MNEMO163
. COLKS=COLSTK MNEMO [ 64
% XSTK (1) =CYCR1®DTRR MNEMO 165
By XSTK (2) =CYCR2DTRR MNEMOD 166
¥
= A-50

w
: ‘-.7.1
VLR A D8
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XSTK (31 =PFNePEDA(L) / (PEDA(3)®]10U.) MNEMO 16T
CALL VR3D (XFCI(23)sxFC(24) aXFC(25) yAYE1APEsARESY (1976) 0¥ (1077, MNEMD 168
1 Y(ls78)9=1) MNEMO L6
Y(1450)=XxxD MNEXG LTS
Y(ls9l)=YYD MNEMO17!
Y(1492)=272D MNEMO17¢
LInk=1 - MNEMD]73
IF(NPART MF2) GO TO 60 MNEMO] 74
S50 WRITE (6+4G50) TZFRCeZNELTIoTHMAX,ZUEL T2 IMAX242MAX3 MNEMD 175
CALL IVAR (EXITeLINK,TAXLsTAXR4PILGHS) MNEMOL TS
60 CONTINUE MNEMOL177
Y(lel71=27 MNEMO 176
IF(NPART  NF . 2) RETURN MNEMO 7Y
€ INITIALI2E VARIABLES ONLY IF A MANEUVER IS CALLED FOR. MNEMO 140
LWING=0 MNEMO AL
RMASS=1,/M058 MNEMO LR
RIY=1./1Y MNEMO A3
DP = IX®l7 = [X2eIXZ MNEMO [ As
IF(DP.£Q.0,} GO TO 70 MNEMO ] 825
DPIXZ=1IxZ2/DP MNEMO ] 85
DPIX=IX/DP MNEMO1R7
DP1Z2=1Z/0P MNEMO 1 86
RETURN MNEMO 1 &9
T0 CONTINUE MNEMO 1 GO
ExIT=1. MNEMO 1G]
WRITE (6+80) MNEMO 132
RETURN MNEWO ]33
B0 FORMAT ( 109H0 CHECK FUSELAGE INERTIAS. THE NUMRBERS INPUT AQF PHMACMI] G
JYSTICALLY IMPOSSIRLE AND CANNOT HE HANDLED BY THIS PROGRAM.] MNEMO ] 95
90 FORMAT (1HO+sS4Xy23HINPUT DATA FUR MANEUVER/3SX, S5HSTART ODELMNEMD 190
171 mMax1 DELTR2 MA X MAX3 /35X SSH(SEC) MNEMO ] S7
2 (SEQ) (SECH (SEC) (SEC) (SEC) /1lHe29Xe6F10.3 MNEMO QR
3 /7/35X%, 6lHY XCIT(Jel) (Je2) (Je3) (J96) (MNEMO 1 SY
4J45) (Je6)) MNEMC200
END MNEMO201

B eePRBBINSBRVNONONNRRBANNARRARNDRVCVROTARBOROVROCRBVORORDROCORQVORRRRRRDRACRCLOGR

SUBROUTINE MODE (PDyveIMODE) M00E00NL
COMMON /TRONIC/Z YUIL6E) sVV (6) s TAU(Z2) ¢DAMP (22) yNUMRTS+GAINBY MODEDDN2
1 INDEXsSTGAIN(6) s TSTARYCOELTDSLOT(349) MODEDDON3
COMMON /KVARTR/ KVAR(6)+PDL(6412) MODEOODS
DIMENSION PD(OeT)eSLT(3¢9)¢[5(L0T(642) MODEOODS
DIMENSION HEAD(642) «HFEADL (342} MODEOOOG
DATA READ/9HLAT STICKsSHPEDAL¢LH #1H slH 91K o10HLONG STICK MODEQOO7
1 BHTHROTTLE «9HL THROT 1e9HL THROT 2+9HL ANGLE 1+9HL ANGLE 2/ MODEQOO X
OATA HEAD]/ MODEVOOY
1 10HSD SLP ANGyl1OHROLL ANGLE ¢yBHYAW RATEsTHFWD VELs1OHANG OF ATKWMODEOOL0
2 IHPITCH ANG/ MODEONT I
DATA ISLOT /344409040904 291e8490¢10,4117 MODEOOLC
CoLD=CoELTD MODEQO] 3
WRITE (6+30) MODEDN] S
ISLTE=0 MODEDO1S
A=51

-

s

e e s il vl i
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INDEx=0 MODEOOQL6
KSLTT==¢ MODEOND)7

D0 20 I=143 MODEOOLH
KSLTT=KSLTT+3 MODEG19
CALL SLTYT (SLT+SLOT,,xSLTT) MODEONZ20
ISLYE=ISLYF3 MODEOOD21
Jlzee[MO0F-2 MODF0D22

00 10 J=1l.4l MOOEQOCZ3
JSLTE=ISLOT (Je IMNLE) MODE0D24
CALL SLTE(PDIsISLTE«JSLTEIMODE) MODFE002S
COELTO=COfLTD/COLD®,3937 MODEQ026
IF(lsEWel ANDeIMNDE . FG,2) COELTD=COELTD®V®,3048 MODEONZ27
INDEX=INDF x»1 MODEQO02H
WRITE(6+50) HEADL (I ¢IMODE) ¢+HEAD(Jo IMODE) o MODEQO029

1 (UL (L) »VV (L) 9L=193)+COELTO MODEOO30
10 CONTINUE MODE0O031
CALL SLTT (SLOTsSLTKSLTT) MODEO0O03¢

20 CONTINUE MODEQO33
WRITE(6460) MODEQD 34
RETURN MODEODD3S

30 FORMAT (1HD, S7X915HNUMERATOR ROOTS/1Xy117HDEPEND.VAR. INNDEP «MODE0Q 36
1 vVar, REAL1 IMAGL REALZ IMAG2 MODEOQO037?
2FEAL3 [MAG3 GAIN) MODEO0O03R
40 FORMAT (/// 344 ALL TIMES ARE IN UNITS OF SECONDS/ MODEQO 39
1 81K ALL GAINS aRE IN UNITS OF M/SECe RAD OR RAD/SEC PER CMe OF COMODEODODGO
ENTROLLER NEFLECTION) MODEODO&L
50 FORMAT(IH +A10sSX9AL0+7Gl446) MODEQO&2
END MCDEOC43

B eet P00 0000 RORRRRANDRORRCRRCORRRRRRRRBRANRRRCRRADRDRNVANORCVNOREBQRRORQREGVODEY

SUBROUTINE OFFTRM OFFT0ONL
COMMON /STRIAH/ T1(HB6) +DLeDMsDONsOXsDYsDZsT2(113)¢XFC(28) OFFTO00N?

1 T3(179) ¢MASS OFFT0003

COMMON /STRIMA/ T6(3)sIXZsTS5(170) 4DIXIZeDIYIXeDIZTY OFFT0004

COMMON /MANARO/Z TeVeTH(11)sVXRyVZRsAPDsVYBeARDeAYDeTT7(6), OFFT000S

1 AYE ¢ APE ¢ ARE OFFT00NG

COMMON /FORY/ Y(44150) OFFT0007

REAL MASS,IXZ OFFT0008

IF(Y(leB5) . EQ.0,) GO TO 10 OFFT0009

! ARD=z=Y (1 4H5) S [N(AFF) OFFT0010
§ - CAPE=Y (14R5)*COS (APE) OFFTO011
APD=CAPE®STIN (ANE) . OFFTOO0L?

AYD=CAPE®COS (ARE) OFFTO013

GO TO 20 OFFTO0N0l«

) 10 CONTINUE OFFT0015

i IF(Y(2+86) EQals) GO TO 20 OFFTO0O0L16

: APED=324170(Y(2486)=C0S(APE)®COS(ARE))/V OFFT0017

5 APD=APED OFFT0018

P 20 CONTINUE OFFT0019

: CALL VR3D (XFC(23)9XFC(24)sXFC(25) yAYESAPEsAREIY(1eT6)sY(1477), OFFT0020

1 Y(1e78)4=1) OFFT0021

DX = MASSe (Y(ly76)+aPD®VZB=AYN?VYB) OFFTO002¢

A=52
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DY = MASSe(Y{1l477)+aYDRVXB~ARN2VZA) QFFT0023
D2 = MASS®(Y(l47B)«ARDOVYK~APD®VXH) OFFTC0024
DL = APDe (AYD®DIZIY=-ARD®IXZ) OFFT002S
DM = ARDeAYDPOIX[Ze (ARD*AYD) ® (AKD=AYD)®IXZ OFFT0026
DN = APDe (ARD®DIYIX«AYD®IXZ) OFFTC0027
30 CONTINUE OFFT002AR
RETURN OFFTCDZS
END OFFT0030

....'..Q..IC....0...D.Q........D...0.0..0."..'.0‘..0...Q...OI.....I..'..'.'....ﬁ

SURROUTINF PARA (WeCONDL) PARAOOOI
COMMON /STRTIAB/ TLI(95) «PD(6T)¢TC(A)1KMLeT3(345) ¢NPASS PARADGGC
COMMON /MANAL/  T&(S) «TAXLTAXK PARADON I
COMMON /MANARO/Z TS(19) +COLSTKCYSTKL1sCYSTK24PEDALvATE ¢APE ¢ ARE, PARADODS
1 TLSTK(2) o THLSTK (2) PARAODODS
COMMON /TOPLOT/ THIA)+EXIT PARACONG
DIMENSION vaR(11) PARAQOQNT
EQUIVALENCF (VAR(1)+COLSTK) PARAODOR
IF(COND1JNFL0s) GO TO 10 PARAQODS
CALL WRFM PARAOO]D
CALL wRVP (3yVARyKM]4PDsyTAXLITAXR) PARANGL L
10 IF(EXITNFE,0.) GO Tn 20 PARADDL
WRITE (6460) PARAOOLS
GO TO J¢0 ’ . PARADD] @
20 WRITE(6+50) NPASS PARAODLS
30 CONTINUE PARAQDLS
CALL TIMEX (TUSEDsDTIME,TLEFT) PARAOD7
WRITE (he70) NPASSsTUSED PARAODLR
40 RETURN PARAOOLY
S0 FORMAT (36W1AIRCRAFT IS @eeNOTe®® TRIMMED AFTER. IS PARA0O2D
1 12K ITERATIONS«/13xy9He®vaencon) PARRDDZ!
60 FORMAT (21H=AIRCRAFT IS TRIMMED.] PARAQDD?Z
70 FORMAT (SxXx6HPART [el6X[3¢1CK [TERATIONSsCO0XF10430 PARAQDZ3
1 35K MINUTES ELAPSED COMPUTING TIME ) PARAQDZS
END PARADO2S

0eattotanieReo0eatalloddPooRdORIRRRRERRRRRRRRRRLATRRRRRRRCRRRRRELRREoERRRRAGCRRS

SUBROUTINF PPLOT PPLNODOO]

COMMON /T0PLOT/ AH(3)+sAL(3) 4EXIToICOM(20} ¢ IPSNe pPPLOONNZ

1 NPART s NVARA ¢y NVARE ¢ NVARC ¢ NSCALE PPLO0ONS

1 sNVARS +NPRINT «NTIME PPLO00DS

Lo COMMON /PLOTD/ HEAD(2¢210) PPLOODOS

E & DIMENSION A(209) PPLOODGG

& DIMENSION AC(3)4A0(3) +sNVAR(3) 4RATE (3) PPLO00NT

DIMENSION LINEC(L1O]) PPLOCGNR

g EQUIVALENCF (NVAR (L) ¢NVAKRA) PPLOOONS

E 3 DATA T1/1M1/412/1H2/V13/1H3/ 416/ 1HG/ 4 IS/LHS/ 16/ K6/ 9 1T/LRT 7 PPLO0ODOLDO

b 1 I8/1wu 7 PPLO0N] ]

; [ WRITE HEADING FOR PLOT PPLOQOLC
4 A~53
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CALL wROT

CHANGF PROPER PLNT SCALES
IF (NSCALE . L Te4) GO TO 10
NSCALE=MNSCALF =%

AM(3)=AH(3)°]1000,

AL (3)=AL(3)®21000.

IF (NSCALF.LT.2) GO T0O 20
NSCALE=NSCALE=¢
AH(Z) =AM (2)®[000,

AL (2)=AL(2)210U00,
IF(NSCALE L T.)) GO TO 30
NSCALE=NSCALF=1
AH(l)=Ar(1)®10UD,
AL(1)=AL(]1)®1000.

00 60 N=1.3

LENVAR(N)

IF(ARIN) «NFLALIN)) 6D TO 40

AL IN)=0.

AH(N)=10.

CONT INUE

IF(NLEUGL) M=11

IF(NEQWL2) M=(2

IF(NGEQe3) Mm=]4
IF(LeOTo0,ANDsLLLT«210) GOTO SO
WRITE(6+180) Me (HEAD(Ke210) 9K=1192)
AH(N)==1000.

AL (N)=-2000.

GO 7O b0

WRITE(641R0) Me (HEAD (KoL) eK=]1,42)
CONT INUE

COMPUTE SCALING CONSTANTS
00 70 I=1,3
RATE(L)=(AR(I)=AL(I))/10.
AC(I)=10./PATE(])
AD(I)1=l.5-aL (1) @ACI(T)

WRITE <syM40L ANND SCALE HEADING
WRITE (69160) T1ls AL(1)9AH(1)RATE(L)sI30Ils1I2
WRITE (6¢160) 12+ AL(2) 9AHI(2) ¢RATE(2) 41541114
WRITE (6s160) Iaw ALI3)9AH(I) 4RATE(3) 91601204
WRITE (6+170) IT7ells12014

INITIALIZE (LINE TO BLANKS

00 80 I=1,101
LINE(TI) =K
CALL TIMEx (TUSEDsTDELTeTLEFT)
READ (3) [PSNsT,.A
IF(T.GT.959G9.E404) 60 TO 150
NT IME=NT [ME o]
IFINTIMF FONPRINT) NTIME=D
IFINTIMELNELD) GO TN 90

SCALE DATA Tn FIXED POINT POSITION ON SCALE
K3=A (NVARA)S®AC(]1)*AD(])
KX=A(NVAFRH)®AC(2)*AN(2)
KYRA(NVARC)®AC(3) *ADN(3)

CHECK FOR EQUALITY OF VARIABLES

IF(KB.EQuexx) GO TO 100

A=S4

PPLOGOL3
PPLOON] %
PPLO0O1S
PPLOOOL®
PPLOOOLT
PPLOODY S
PPLOONLY
PPLCCO02D
PPLOOODZI
PPLO0O22
PPLO0023
PPLOON24
PPLO00OZ2S
PPLOCNZS
PPLO0D27
PPLO0028
PPLO0029
PPLO0OO30
PPLO0O3IL
PPLOGO3C
PPLOOD33
PPLO003«
PPLC0035
PPLO0036
PPLO0037
PPLO0O038
PPLODO3S
PPLOONGD
PPLO0OSIL
PPLO00&Z
PPLO0D4GS
PPLO0OwS
PPLODO4S
PPLODOGS
PPLO00G7
PPLO006A
PPLO00&Y
PPLO00SO
PPLOONS
PPLO0DDSZ
PPLO00OS3
PPLO0OSS
PPLO00SS
PPLOCOSE
PPLO00OST
PPLO00OSS
PPLOODSS
PPLO00AKO
PPLO0OGKL
PPLO00KS
PPLO0063
PPLO0OSS
PPLOONOARS
PPLO0OKSG
PPLO006T

S —
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IF(KReERkY) GO TO 110 PPLOONKS
IF(KX«EQexyY) GO TO 120 PPLO00AKY
CHECK TO SEE IF VARIABLES FALL ON SCALE ePPLO0OTO
IF(KBeGF ol e ANDexRoLFL101) LINE(KH)=T] PPLO0ODT7]
IF(KXebE ol e ANDoXKXoLF,10)) LINE(KX)=12 PPLOCOT2
IF(KYeOEel s ANDeKYLELLOL) LINE(KY)=14 PPLN0NT3
GO TO 140 PPLOGNTe
100 IF(KK«EQ.¥Y) GO TO 130 PPLO0DTS
FIXRST AND SFECONN VARIAZGLES AKE IN SAME POSITION PPLO0OTE
IF(KReGE o1 ANUKRLF,101) LINE(Ko)=13 ePLO00TY
IF(KYeGFalaANDaXYoLFL101) LINE(KY)=]6 PPLOCOTE
GO TO 1«0 PPLODOTS
FIAST AND THIRD VARIABLES AKE IN SAME POSITION PPLO00S0
110 IF(KReGEL1ANDeKReLFL10)1) LINE(KB)=I5 PPLOCOARIL
IF(KXeGE ol ANDeKXelLF10l) LINE(RX)=]2 PPLOGOA2
GO TO 140 PPLO0OARS
SECOND AND THIRD VARIABLES ARE IN SAME POSITION PPLNNOAR4
120 IF(KRGEL1.ANDeKBeLF.101) LINE(KB)=I1 PPLOCORS
IF(KXeGE ol ANDWKXeLF,101) LINE(KX)=]6 PPLO0ORE
GO TO 1«0 PPLOODRT
ALL THREE VARIARLES ARE IN SAME POSITION PPLOCORS
130 IF(KBeGEs]l,ANDWKBLF,101) LINE(KB)=IT PPLO0GAY
140 WRITE (64190) TsLINE - PPLO0DSO
RESET LINE TO BLANKS PPLO0NSI]
IF (KReGE ol e ANDexReLF,101) LINE(KbB)=IH PPLO00SZ
IF(KXeGEol o ANDeKXeLEL101) LINE(KX)=IB PPLOCOS3
IF(KYsGE ol dANDeKYeLF,101) LINE(KY)=IB PPLOCDSS
GO TO %0 PPLOD0OSS
150 CONTINUE PPLO00SS
CALL TIMEX (TUSFEDsTDELTTLEFT) PPLOGAST
WRITE (6+4200) TOELT PPLO00SE
RETURN PRPLOONSS
160 FORMAT (lH +10Xe9HSCALE WAl eBH FROMsFlle3v4H TOsF1la3s PPLO0100
1 10H 1 INCH =4F9e3¢12X3Als5H FOR 9ALs3H ¢ 4ALlyaxe PPLNO1G1L
2 19+ ON SAME PRINT POS.) PPLOOIN2

170 FORMAT (HBhXeAlsSH FNR sAls3H ¢ sAls3H * sAle19H ON SAME PRINT POS.PPLON1OJ

1 //76TXs6HINCHESe/T20 0 1HO9T3001H19T4001M29TS091H34TK0s1es PPLODINw
2 T70e1HS o TBO0 e 1M TO0 s IHT79TLI00 4 IHBsTILIOWIHIeTIIYe2H10/ ePLOOL0S
3 TZ20e1H® e T304 1H®eT40921H22TS5091HO® 9 THO 1M TTO0s 1M TBOs ey 2P 00106
. TO0s1H®eT1U0IH®eT110s1H®4T12001H®) PPLOO1O7
180 FORMAT (TBxsEH SYMBOL sAls2H =,2A10) PPLOC1D8
190 FORMAT (1M +5XsF9e44Xxel01A1) PPLO0O109
200 FORMAT (1w0NeFl5e5) PPLOOL110
END PPLOO111

BeaPOP0COORBRDORAREROBRRRBINOBRRNRRRRNRRRINRORARRCORODORERRAOCRNRRTRCRDORORRERORRE
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SURBROUTINF RANG (Al4A2¢A3+81eH829834C1eC2eC3eN1N2) RANGOOG .
RANGOOG2

A IS THE MATRIX OF THE A SET 0OF EULER ANGLES RANGOQ03
B IS THE MATRIX OF THE B SET OF EULER ANGLES RANGOOO«
C IS THE MATRIX OF THE C SET OF EULER ANGLES RANGONNS
RANGOQO®
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c Nl= ls N2= 1 IS FOR HeaA RANGODOOT
C Nl==~1ls N2= 1 IS FOu HeR(TRANSPOUSE) RANGOOO®
C N1z ls N2==] IS FOO H(THRANSPOSE)®A RANGOODY
c Nl=~ls N2==1 [S FOR H(TRANSPOSE) *A(TRANSPOSE) RANGOO10
C RANGOO1 ]
DIMENSION A(393)sB(3431eC(343) RANGOD) 2
G COMPUTE A AND © MATRICES RANGOO] 3
CALL MATHNTIX (alealeadsAeND) RANGOO 1«
CALL MATHIX (HlyR2eA3484N2) RANGODOL1S
c COMPUTF C MATRIX RANGUO16
00 10 [=1,3 ; RANGO0O17
00 10 JU=1l+3 RANGOO &
C(lesy)=0, RANGOD] 9
00 10 L=1,3 RANGCQ020
ClIoUI=CUIsJ)*B(LeJ)®A(ToL) RANGODZ!
10 CONTINUE RANGOO022
c CHECKX YO SEE IF PITCH ANGLE IS 90 DEGREES RANGO00Z23
IF(C(Llol) eFR.UaeAND.C(192) eEQeDe) GO TO &0 RANGOOZ4
Cl=zATANZ(C(1s2)eC(lal)) RANG0OO2S
C3=ATANZ(C(2v3)eC(343)) RANGOO2S
€C3=C0S(C13) RANGOO27?
IF(ABS(CC3).LE.0,001) GO TO 20 RANGOOZ28
C2=ATANZ ((=C(1+3)%CC3)9C(393)) RANGO02Y
GO TO 30 RANGOO30
20 CONTINUE RANGCD31
C2=ATANZ (=C(1903)+(C(2+3)2SINIC3))) RANGOOD32
30 CONTINUE < RANGOO033
C CAECK TG SEE IF ClsC2e¢C3 ARE IN WRONG QUADRANT RANGO03s
IF(COStC2) GE«D,) RETURN RANGOD3S
C PECOMPUTE CleCesC3 IN CORRECT QUADRANT RANGOO 36
Cl=ATANZ(=C(192)e=C(lal)) RANGOO37
C3=ATANZ(=C(293)+=C(3e3)) RANGOO 38
IF(ARS(CC3)+LE.0,001) RETURN RANGOC3S
C2=ATANC ((=C(1+3)°C05(C3)1+C(33)) RANGOO4U
RETURN RANGOOG ]
C RESOLVE INDETERMINACY CAUSED RBY PITCH ANGLE BY USING OLD RANGOD&?Z
] (= YAW ANGLE RANGO043
40 CONTINUE RANGONG«
C2 = =SIGM(145707964C(193)) RANGO0&S
CI=(ATANZ (=C(29]1) 9 (=C(1s3)®C(3s1)))=Cl)®C(1e3) RANGOOQ&6
= RETURN RANGOOQGT
R END RANGO048

.......'...."..0'..'......'......‘...“..................0’0.’0.0.......I..OO..'

; SUBROUTINF RATT (XeEPOXsXLIMITIVARGAT+BTsCTsATHIBTHCTH) RATIOONI
by COMMON /KVARTR/ KVAR(6) RAT
> DIMENSION VAR(L1)eX(6)+EPDX(L1]) RAT]
o RATIO=1, RAT]
KATIOL=]. RATI
D0 10 I=146 na
C CHECK TO SEE IF ANY CORRECTION EXCEEDS LIMITS Qe
IF(ARS (X (1)) «GTaxLIMIT) RATIOL=ABS(XLIMIT/X(I)) Ra

A=56
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20 CONTINUE
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CHOOSE RATIO SO THAT LARGEST CORRECTION = LIMIT
IF(RATIO.LF.RATIOLl) 60 TO 10
RATIO=RATIN]
I1=1
CONTINUE
MAKE CORRECTIONS
00 20 I=l.6
VAR (KVAR())=VAR(KVAR (1)) *X(])eRATTO®EPDX (KVAR(]))
IF(KVAR( T )e€EQe BeBMDe (AT (NEeUoeOFeBT oNEoOssORCT oNEWQS))
VAR( Q) =AT ¢ (BT «CT @VAR( 8))eVAR( H)
IF(KVAR( T )eEWa10eAMDe (ATHNE V¢ o0 eBTHeNE «0seOReCTHeNE,04))
VAR(1]1)=ATH* (BTHeCTHOVAR(10))®VAR(]10)

IF(RATIO«NEele) WRITE (6940) XsRATIOWII

30 RETUKN
40 FORMAT (1H0/7 12H CORRECTIONS +2Xe6F1llaTs

1
2

/ 39KORATIO APPLIED TO CORKECTION VECTOR IS »F10.7»
17TH FROM COMPONENT +13)
END

RATI00N9
RATIOO010
RATIOO1]
RATION1Z2
RATIO0O013
RATIOO]«
RATIOON1S
RATIOO01S
RATIONLT7
RATIOO]l®
RATIOO1S9
RATIO0O020
RATIOO2]
RATIO0O0PZ
RATIO0O023
RATIOO0Z24
RATI002S
RATION26
RATIO0027

TR R 2 R R R R A R T A A L R A L R R A Y R A R AR X

10

20

1

1
2
3

1

1

SURROUTINE REACT

COMMON /FORCE/ Tl (T7)eXFRJsT2(9)sYFRJUsTI(12)eZFRJ»
T4 (11)oRMRUGTS(L12) ¢PMRITH(12) « YMRY

COMMON /RUETS/ NJETReXSTK(3)ex0(10)eXD!10)eXR(10)sTPOS(10)
TNEG(10) o XAJETR(L0) o YAJETR (L10) 9 ZAYETR(10) »
AYBUTRI(10) 4APRJTR(10) ¢JTRCON(10)
o XACT:TPCTA«TPCTBoNRCSeTUETR(10)

COMMON /LJUETS/ TT(93)¢TLUET(6)

COMMON /MANARO/ TB(3)sTDELT

COMMON /CONTR/ ADISP (3) +ARATE (3) oDELTA(4) ¢ THR(2) vRPCT(3) ¢ XSYS(28)

COMMON /STANRO/ JeW el INK
COMMON /STRIAB/ ADUM(543) +XRUT(140)
DIMENSION Y(10) oY1 (10)eY2(10)eNP(10)oYC(LO0)oY1C(L0)oYLiL(10)
Y2L(10) s TUETC(10)
RAMP (XoX]1eX2)=(ABS (Xx=Xx1)=A8S(X2=X)*X2=X1)/(2.*(X2~X1))
TRAMP (X e X0 s XUIXR9TPyTN)=TNO® (RAMP (X ¢ X0=XD=XRsX0=xD)=1,)
*TPORAMP (X9 X0¢XD9X0¢XD*XR)
!FRJ:O.
YFRJ=0.
2FRJU=0.
AMRJ=0.
PMRU=0,
YMRJ=z0.
SU”Y'O.
XPCT=l.
00 10 I[=1,10
TJETR(1)=0,.
DO 20 JJ=],NRCS
IF(U(TLUET (UJ) oL Tel0N,) e ANDe (NRCSeNESO)) XPCT=2XPCT=1./NRCS
SUMT=SUMT«TLJUET (UJ) /1000,
TPCTALl=0,

A=S7

REACOO0NI
REACO0ONZ
REAC0003
REACONNS
REACQ000S
REACO00006
REACO0007
REACO0D0S
REACO0009
REACO0010
REACOO11
REACON)2
REACOD13
REACOOQ1é
REACO01S
REACQ016
REAC0017
REACO0018
REACO0019
REAC0020
REACO02]
REACO0022
REACO023
REACOQ02«
REAC0025
REACO02s
REACON2T
REACONZ2E
REACOQ0Q29
REACO0030
REACO031
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TPCTH1=0. REACO0032

IF(XPCToGT,e09) TPCTAl=TPCTA/XPCT REACO033

IF(XPCT.GT,.05) TPCTHKI=TPCTR/ (XPCTee2) REACO0034

30 DO 60 N=1,MJFTR REACO04YS

IF(XRIN) oL FoeOa? XR(N)=,001 REAC0046

X TUETC(N)=TDAME (XSTK (JTRCONIN) ) o X0 (N) o XD (N) ¢ XR(N) o TPOS(N) o TNEG(N) ) REAC0047

IF(LINK NF &) GOTO SO REACQOeb

: TAUL=XRUT (le®(N=])*12) REACO049

TAU=XRJT (14®(N=]1)*13) REAC0050

IF(TAUL.EN,0.eANDeTAII2.EQ.0,) GOTO SO REACO0S1

IF(TAU2.Fn,0.) GOTO 40 REAC0052

C e® SECOND OwUFR REACO00S3

Y2(N)=S(TJUFTC(N)=Y(N)=(TAULl*TAU2)®*YL(N))/ (TAUl®*TAU2) REACO054

CALL RIEMAN (Y(N) oYL (N)oY2(N) oTOELT/4eoaNP(N)sYLICIN)oYC(N)oY2LIN)) REACLDSS

GN TO 60 REACO00S6

C o® FIRST ORCE®R REACO057

40 YI(N)=(TUETC(N)=Y(N))/TAUl REAC0058

CALL STLJUFS (Y(N) oYL (N)oTOELT/6e9sNP(N)sYC(N)oYLILI(N)) REACO0059

¢ GO 10 60 REAC0060

C e® Z7ERN ORUER REACO0051

S0 YC(N)=TUETCI(N) REACD062

60 TUETR(N)=YC(N) = REAC0063

IF(LINK,NE,2) GOTO 80 ; REACO006¢

DD 70 I=1,10 REAC0065

NP (1)=0 . REACO066

Y(I)=TUETR(I) REACO0067

70 vl(I)=0. | REAC0068

80 CONTINUE REAC0069

90 DO 100 N=)NJUETR REACO0070

IF((TPCTA1oTPCTR]) eNEoOs) TUETRIN)=TJIETRI(N)®(TPCTAL+TPCTBL1®SUMT) REACO07]

Ei 1 ®SUMT /100, REAC0072

E 3 TUETR (N) =TYETR (N) ®XPCT REAC0073

| CALL VRA3D(TJUETR(N) 90¢90esAYBUTRIN) ¢APBUTRI(N) ¢0eeXFoYFoZF 1) REAC0074

i CALL XPRO(XAJETR(N) ¢ YAJETR(N) ¢ZAUETRI(N) s XF o YF o ZF ¢RMoPMyYM) REAC007S

| XFRU=XFeXFRY REAC0076

| YFRJ=YFeYFRY REACO077

F 2FRY=2FeZF0y REAC0078

| & RMR=RMeRAMR REAC0079

i PMR=PMepuRY REACO0RO

| YMA = YMeYMRY RCACO0R]

E 100 CONTINUE REACO082

| RETUKRN REAC00A3

| % END REAC0084

|

; ...I.Q..0..0.00.0..00.0.00Q..QO.;.Q.....QIQ.....0..0..'..00.0........00.'.Q....Q
}'n

Fy SURROUTINF READIN (T) READOOO!

:. COMMON /STRIAB/ TLl(186) READOONOZ

- e XEL(14) 9 XER(T) «XFC(28) o XFN(T) e XFS(35) s XGN(T) ¢ READONO3

s | 3 XIT(21)oXWG(21) sYWG(21) s YEL (21) s YFN(21) 4T2(27T)s  READOOO

&’ L] XCON(63) o XJET (14) 9 T3(3) sGUESS T4 (44)+TZERD, READOONS

i, s TS(3) e XRUT(140) s YRUT(T) e XLJIT (HG) o YLJITILT) READOONS

B COMMON /STRIMA/Z T6(24) ¢KCIT(20)9TT7(4) s TMAXIXCIT(2046)9TB(9) READOOO7

A=-58

5
5
;
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1 KREAD»T99TSTAR(14) 9 ZMAX29ZMAX39T10(3) ¢ZDELTL READOOONAR
2 Z0EL T2 READOOOY
COMMON /TOPLOT/Z T11(7)+1COM(20)9IPSNeNPARTsT12(3) eNSCALE READOOLO
COMMON /CONTR/ ANDISP (3) s ARATE (3) +DELTA(4) s THR(2) sRPCT (3) +XSYS(28) READOOLL
COMMON /METL/ XH(35) oXW(Cl)eYW(21) g XE(L14) e YE(2)) eXF(T7)eYF(Z1)» READOGD) 2
1 XJ(14) 9XC(63) 9 YRIT) 9XR(140) ¢ XT(28) «XD(7)9oxI(21)y  READOOLJ !
2 YL(T) o XL (E&G) 9 XS(C8) 9TS(14) 9 XCM(206) READOO% |
DATA IMET/0/ READCO15 {
C o ® NAMELIST NICTIONARY READOO16 5
NAMEL IST /CHANGE/ XBeXWoYWIXE o YE o XFoYFoXJoXCoYRoXReXToXDoXIo READOOL7
1 YLeXL9XSsTS ’ READOOL8
IF (NPART.FN.6) GOTO 20 READOO19
IF (NPART NE«9«AND«NPARTNE.10) GO TO 10 READO0O020
READ (S+CHANGE) READOO21
CALL CONV (IMET) READOO2¢
GUESS = 2. READ0023
IF (NPART.EQ.9) GUESS=0, READOO24
RETURN READO02S
10 CONTINUE READ0020
READ (5470) IPSN »ICOM READOOR?
IF(IPSN.LT,.0) IMET=] READOOCZS
IPSN=IAKS (TPSN) READ0029
READ(5960) XPoXWoYWoXEoYEIXFoYFoXJoXCoXToXDoXIsTS READOO30
READ(5+60) YR READCO31]
NJ14z=YR(l)ol4,.¢,5 READODO32
READ(5+60) (XR([)el=1oNJ14&) READ0033
PEAD (5+60) YL : 5 READON3&
NJ16zYL(1)0l4e9,5 READ0025
READ(5+60) (XL(I)sl=1eNJ1s) READVO36
READ (5+60) XS READOO037
T=0. READCO38
CALL CONV (IMET) READOO03S
IF  (NPART.EQ.l.OReNPART.EQ.T) RETURN READ00CO
GOTO 40 READOO«]
20 NPART=2 READ004?2
DO 30 I=l.14 READO043
30 1STAR(I)=n, READO0OGS
IF (NSCALE .€EQ.0) GOTO 40 . READODWS
READ (S5 +CHANGE) REANOO4G
CALL CONV (IMET) READOO7
GUESS=0. READOO4E
40 CONTINUE READ004Y
READ(S5960) TZERQeZDELT1eZMAX]19Z0ELT292MAX2¢ZMAXI READODOSO
T = TZERO READQOSI
: IF  (ZDELT14+EQ.0,) ZOELTLI = 0.1 READ00OS2
. IF (20ELT2,F0404) ZDELT2=ZDELTI] READ00S3
2 TMAX = 7mAX] READOOS4
[ D0 50 1=1,20 READ00SS
3 READ (5480) NEXTs J ¢(XCM (I9K)oKz1e6) READOOS6
5. KCIT(D) = READO0O0S7
LY KREAD = T READOOSH
B | IF(IMET.EN.0) CALL CONV1(JoXCIToI) READOOSS
IF  (NEXT,.EN.0) RETURN READO0060 i
S0 CONTINUE READOOG61
RETURN READOOSKZ2
A=59
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FORMAT(TF10,0)

FORMAT (2X,[Be6AL0/7A10/7410)
FORMAT (11,16+¢5X+6F10,.0)

END

SURROUTINE RIEMAN (YoYleY2eOToNPASSeYICoeYCoY2L)
IF (NPASS) 20410420

ya2L=ve

Ylc=vl

YC=zY

NPASS=1

G6oTo 30
YC=YC*Y1ICoDTe(Y2+42,2Y2L)/6.%DT0*2
YIC=YlCeDT®(YCeY2L)/2W
YZYC+YICeNTeNTO82% (4 ,2Y2=Y2L) /60
Y1=Y1CeDTe(3,%Y2=Y2L) /2"

vaL=v2

KETURN

END

SUBROUT INE ROOA

COMMON /STRD/ XaYoUsVeTeA(992) s IYeIYSeG(692)sSLIMIOSIOD
OIMENSION RS(6)«DF (6)+CSI(6) sUNPLLL)sEVL(242)

EQUIVALENCE (DF (1) o1IN)y (DF(2)9VN) e (DF(3)+DUN)s (DF (4)sDVN)

READOO063
READOOK
READOOGS
READ0066

0000000000008 00008R00RRPROLDRRRRRLREDRRRIIRINIRNSNIRRORENSECtERCttNepONRORRORnes
-

RIEMO000L
RIEM0002
RIEMOO003
RIEM0004
RIEM0005
RIEMO006
RIEMO0007
RIEM0008
RIEM0009
RIEMO00)0
RIEMO0011
RIEMO012
RIEM0013
RIEMO0014

0000000000000 00000 RRR0RRRNRRRRRRNARLRNERRRARVBRNTRRRRRNBRNNDEIRONNANNQRERRSRORIRRS

RO0A00N]
RooOAQ0GZ
R00A0003
(DF ROOADOO4

1(5)s DUNL)y (DF (6)oNVNL) s ( UNP(LL)eYS)s (UNP(L)oUlle (UNP(2) 412} sR00400DNS
2(UNP(3)sU3) s (UNPI(G)41Ja)s (UNPI(S)y US)s (UNP(6)9U6) » (UNP(T)euUT)sRO0AD00E

J(UNP (B) sUSL) e (UNPI(9)eUS2) 9 (UNP(10)s US3)
DATA FAWFR /1lH 41He/
1FT=])

IR=0

15=0

IH4=0

ITF=0

DO 10 I=], IO
BS(1)=0.

DSz ,000S

TST=0.

UNPV=0.
SLIMZ=SLImMeSL M

X = 5.272

Y=0,.

GO 10 210

ENTRY ROOR

IF (IFT<=3 ) 20y 70y 220
EVL(L1sIFT)=X
EVLI2eIFT) =1

GO TO (30450)sIFT

A-60

RO0A0ON7
RO0ANNOS
RO0OA0009
RO0OA00Q10
RO0OAO011
ROOAOQ12
RO0A0013
RO0AOQ14
RO0A0015
ROOAOO16
RO0A0OQ17
ROOAO0D18
ROOAOO19
RO0A0020
RO0A0Q21
RO0ADO22
RO0A0023
ROOAONZ24
RO0A0D2S
RO0AOD2S
ROOAOQZ27

e DA Nyl B

e it i i e




-y

BRRT SREy T e o SRR

30
40

50

60
70
80
90
100
110
120
130
140
150
160

170
180

190

200

210

220

230

240
250

260
270

NAQC=76313-30

X=210,53

1IFT=1FTel

GO TO 210

X220,

IF | EVL(24,]1)eNE, 0,,0Re EVL(242)e NEe« 0o ) GO TO 60
WRITE (64k0)

FORMAT (431 FUNCTION VALUE IS ZERO FOR ALL VALUES OF X}
GO TO 590

IFT=4

IF(Ue€Qe0, ,ANDeV.EQ,0.) IH=1

1CT=0

FMzFA

IF( ASS(G([Relel))* aBS(G(IR+1+2)))100+100,90
IF((X=G(IRe1s1)) 0924 (Y~G(IR®142))®22=,05¢TST) 15041505160
IF(IH)110,1100390

IF(ITF) 12041209140

0S=,01

1TF=)

X = =,1274396

Y=X

GO YO 170 .
IF(G(IRY1) EQeDeeANDG(IR+2) 4EQeD.) GO TO 130
G(IRelsol)=x 4
G(IR+le2) =y

X= G(IR+1,1)2.999

Y=AMAXL( ARS(G(IR*1,2)1%.999 ¢ ABS(1.E=32G(IR+1y1)))
D0 180° I=1,11

UNP(])=0.

GO TO 210

OxNI=0X

OYN1=DY

DxSP=0DXS

Dx=DS®X

Dy=DS*®Y

DXS=DX*DXeNYSOY

X=XeDX

YzYeDY

FETURN

ICT=ICTe1

IF(Ue EQe 0eeAND. V., EQe 0o ) GO TO 500

IF( TR)270,270+230

CONTINUE

DO 260 JU=1,1S

X1=2x=CS(u)

Yi=v b

TS4=v/U

IF(RS(J)) 25042504240

YIz(YeY)®yx

Xla(XxI=Y)®(xleY)+BS ()

TS2=U/(xlexJeYIev])

Us(XleYI®TS4)eTS2

V= (TSée®*x]=yY])eTS2

US= AHS(U)e ABS (V)

UT=U7+US=1)Ss3

U6zUs

A-51

ROOA0028
RO0A0029
RO0OA0030
RO0A0031
RO0A0032
R0040033
ROOA0034
RO0AGN35
RO0AQ036
RO0OAQ0O037
RO0A0038
ROOAD039
ROOA0040
ROOAQOO«l
RO0AQ042
RO0ADD043
ROOAQQe&
RDOADD4S
ROOAQQ046
RO0OAQQ47
RO0AO0048
RO0A0049
RQOAO00S0
RO0OA0QS1
ROOAD0SZ2
ROOA00S3
ROOAQ0S%
RO0A00SS
RO0CAN0SE
RO0AQ0S57
RO0A00SS
ROQAQ00SY
RO0A00KQ
ROQADO61
RO0AQ062
RO0A0063
RO0QAOQ6S
RO0AQ065
ROOA00K6
RO0AQO0&7
ROOAQOO6HB
RO0AQ069
ROOAOOQ70
ROQAQOT?1
RO0AOOY2
ROOAQO073
RO0AQOT74
ROOADOTS
ROOAQO76
RO0AQOTY7
RO0OAQOT7H
RO0OAQQO7Y
RO0OA00RO
ROOAOOH1
RO0OA008R2
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i
UsS=u3 RQ0A0083
g Uezry=U2 RONAQ0K«
v3isy-ul RO0OADOARS
u2=v ROOAOORS
vl=u ROOAOOR?
{ Us3zuse RO0A00RH
us2=usl ROOAQOKHY
uUs1=usS RO0A00S0
1F(1CT~2)200,190,280 ROOA0091
280 AVG=3.7U7 RO0OAOQQ2
DO 290 I=1,.,6 : ROOA0093
290 DF (1)=UNP (1) ®AVG ROOA0094
IF (DY) 320,300+320 ROOA0095
300 ORN=0X/0XN] RO0A00S96
TS3=(DUN=DRN®DUN]) *DRN RO0A0097
TS=1,*0FN R004009H
TS1=T7S*DUNTS3 RO0AONGQY
TSS==2.%UN®TS RO0A0100
) TST=TS187512.2T7S3*7S5S ROOAO1N1
- 310 DxN1=0x ROOAO102
OX=TSS5®DX/(TSle SIGN( SQRT( ABS(TS7))sTS1)) ROOAO103
f GO TO 370 ROOAO] 0é
320 DRN=(DX*DyN]1+DY®DYNL)/DXSP RO0AO105
DIN=(DY®*DXN1=DX®DYN1) /DXSP RO0AOL06
7S1=DUN=DRN®DUN]1+DIM®DVN] RO0A0107
TS220VN=DIN®DUN]1=DRNeDVN1 RO0AOD]1 08
3 TS3=DRN®Tg]~DIN®TS2 - ROOA0109
TSe=DRN®TS2+NIN®TSL RO0OA0110
TS=1,.+0FN RO0OAOL11
TS1=TS2DUN=DVNODIN*TS3 RO0OAQ1)2
‘ TS2=TSeDVNDUNCDIN®TSS RO0OAO113
% 7S5=2.* (VNeDIN=UN®TS) ROOAOI]4
TS6==2+* (YN®*TS*yUN®DIN) ROOAQL11S
_ TST=(TS1=7S2) 2 (TS1+TS2) 42,2 (TS5%TS3=TS4*TS6) ROOAD]116
| TSB=2.* (TS| #TS2eTS48TS54TS327S6) ROOAD117
v i TS9= AHS(TS7)® SQHRT(1e+(TSB/TST7)®82) ROOAO]11R
o 1S3z SART (.5 ® ABS(TS9+TS7)) RO0OADI1Y
| R4 TSéz SIGN( SORT(.5% ABS(TS9=TS7))+TSB) RO0OAD]20
330 IF(TSI®TS3eTS2*TS4 ) 34093509350 ROOAO]21
340 TS4==TSe RO0AOL22
763==7S3 RO0A0123
; 350 TS7=TSleTs3 RODAD] 24
% 7582T52+¢Ts4 ROOAO0125
v TS32TSTee2.758%a2 : ROOADL 26
i TS1=(TS5®7S7+T7564758) /753 ROOA0127
A 7S2=(TS6*TS7-TSS®TSA) /TS3 ROOAO0124
i1 D¥N]1=DX ROOAOQL 29
& : DYN1=0Y RO0A0130
3 DX=TS1*DXN]1=TS2#DYN] RO0AO13])
t_ DY=TYS2®°UXN1+TS1®DYNI] ROOAO] 32
i DXSP=DXS ROOAOL73
B | YeYeOY ROOAO] 34
i IF ( ABS(Y) GTs leE=5 +ANDs AHS(Y/X) «GT. S.E=4 ) GO TO 360 ROOAD] 35
B Ys0, ROOA0136
: Dy=0. ROOAOL37
A-62
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YSzvey

X=xeDX

TST=X®*Xe+YS
IF(TST~1,F~15)3809380+410
FMaFR

Ix=0

X320,

Yz0,

YS=0.

GO 70 S00

DXS=DX®*DXxenNYSDY

AT=DXS/TST

IF (AT +LF. l.E-15 ) GO TO 510
IF (ICT =21 ) 47004500420
IF(AT=ATX) 45094600460
AT=ATX

X=X X

Y=y)X

YSsYSX

FM=Fg

GO TO 510

ATx=AT

xx=x

YX=y

YSx=YS

IF (ICT +LTe 25 ) GO TO 470
IF (AT <NF, ATX ) GO TO 430
IF (ICT.GE, 40) GO TO 440
IF(TST=SLIM2)2104210,4550
Ys-Y
BS(ISi=YS
IS=1s-1
ICT=0
AT=0,
CONT INUE
IF(IREQ.6)
IR=IR*1
IS=[S+l
CS(IS)=x
GUIRel)=x
G(IRs2) =Y
IF(YeNEoO,.AND«ICTeGT40) GO TO 480
00 520 I=1,2

TS2=EVL(l41)=X

IF(YSeGTe0,) TS2=TS2eT7S2+YS

60 70 530

Evi(2s1)=EvL(2e] )/TS2

DI=(EVL(2+])+EVL (202))%.5

UNPT=D1®T

IF ( ABS(EVL(241)-EVL(2+2)) o LE. leE=4® ABS(Dl}) GO TO 590
IF (IReLT, 10 ) GO TO 80

CONTINUE

WRITE (64540)

FORMAT («lm SOLUTION EXCEEDS MAXIMUM NUMBER OF ROOTS)
GO TO 570 ‘

WRITE (6+560) SLIM

A=63

RO0A0138
RO0OA0] 39
RO0OA0140
RO0AO]41
RODAD 42
RO0A0]143
RO0AOQ] 44
RO0OA0]145
ROQAQ1146
ROOAO147
ROOCAQ) 4
RO0A0]149
ROOAO01S0
RO0AOQ1S51
RO0AO1S¢2
ROOAO0IS3
ROOAQ 54«
ROOAO]15S5
ROOAOQ156
RO0AQ157
RO0AQ158
ROOAQ159
RO0AQ160
RCOOAQ161
ROOA0162
RO0AO0163
ROOAQ 164
ROOAD165
RO0AQ 166
RO0AOLS7
ROOAO0]64
ROQAD169
RO0A0170
ROOAOLT1
RO0QAQ172
ROOAOL173
RO0DAD174
ROOAQLTHS
RO0A0176
RO0OAQ177
RO0A0178
RO0AOQLTY
RQOOAQ180
ROOAO1RI
ROOAQ1RZ
ROOAO18S
RODAD] R4
ROOAQ1KS
ROQAQ1RS
ROQAQ1L1A7
RO0OAO188
RODAQ1RS9
ROCAQ1W0
ROCAO0191
RO0AQ]9¢2
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] NADC=76313-30
€60 FORMAT (234 NEXT ROOT GREATER THAN.F10.le8N RADIANS) RO0DAD]93
§70 WRITE (645R0) ROOAD194
5§80 FOIMAT (44M INCOMPLETE FUNCTION RESIDUE F(S) REMAINING.] R00A0]95
€90 D= 0 ROOAN]196

10=1PR RO0AN197

X=UNPT RO0A0198
KETURN RO0A0199
END RO0A0200

0000000000000 000000000000P0RRRRNRNQRRE RRRRRRRRVRRRENEREREACRASREdanninssssanee

SUBROUTINF SLic (PD sJel M) SLTE0001
COMMON /TRONIC/Z UU(K)sVV(6) s TAU(C2) yDAMP (22) sNUMRTS+GAINR SLTEOONZ

1 INDEXsSTGAIN(6) s TSTARsCOELTDeSLOT (3+9) SLTE0003
DIMENSION PD(6¢12) ok (342) SLTE000%
DATA K /2,606919395/ SLTE000S

i 00 10 I=1.3 SLTE0006
SLOT(IeJ)=PDIK(IeM)eL) SLTEOOO7

10 CONTINUE SLTE0008
CALL SRT ) SLTE0009
RETURN . SLYE0010
ENOD SLTYEOO11l

0080000000000 RRRRRNRRRREARRRRBRNRRRRRRBRARRERRRRRENORRRRtIRNRARNORORQaRRRRssRSRe

SURRQUTINE SLTT (AsReK) SLTTO0001
. DIMENSION A(3e¢9)4B(3,9) SLTT0002 5
E LaKe?2 SLTT0003 i3
DO 10 I=143 SLTT0004
DO 10 J=K,eL SLTT000S
A(TsJ)=B(TsJ) SLTYT0006
B(lsJ)=0. SLTT0007
y 10 CONTINUE SLTTO0005
! RETURN SLTT0009
END SLTTO0010

000000000000 080000000 0RRBRRTRRORRRRRERRRRRRRRRNR RRRRRRRARNRIDRNRIRORNRRatRORRsRORS

N i A RA D S SN W A

SUBROUTINF SOLVE : SOLV00nl
. COMMON /STRIAR/ T1(R0)¢4X(6)9T2(59)9sKM1sT3(350) 9POPHI(647) SOLV0002
p COMMON /TNPLNT/ T4 (6)sEXIT SOLV0003
i c SOLUTTION OF kMl LINEAR EQUATIONS IN KMl VARIABLES SOLV0004
& Nl = 1 ¢ kMl SOLV000S
: NM]lEKM]=] SOLV0006
¥ 00 60M =z ], KMl SOLV0007
b K =M ] SOLV00no08
H c CHECK FOR 2ERO ON DIAGONAL SOLV0009
i 1F (ARS (POPHI (MsM) ) «GE ¢ 1 «E=05)G0 TO 40 SOLV0010
: 00 10 I=K.kMl SOLV0011

A=64

§
.
g
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IF(AKS(POPHI(IeM) ) eGE1+E=05)G0O TO 20
CONT INUE
SINGULAR MATRIX NO SOLUTION
Fll?:l.
HETUIRYN
DO 30 IIl=1en]
Exo0Pml (a1l
POPHI(LeI11)3PUPHI(MILIT)
FNPHI(MelT7)=n
0N S0y = K¢ NI
POPHI (MeJ) =PDPHT (Mo ) /PDPHI (MgM)
IF(xmlelLT,¥x)GO TO 70
00 60%° = Ko KM]
D0 60 J = ko NI
POPKHI (Mo J) =POPHI (MP ¢J) =POPHI (MPsM) ®POPNH]I (Mo J)
0N B0M = 1, KM]
X(M)=POPKRT (MeN])
DO 90Kl = 1o NM}
J 3 Nl - xJ
K= g-=-1
0O 90M = ], K
X(M)=X(M)=PDPHI (MoJ)#X (J)
FETURN
END

soLvonl2
SoLvool13
SOLVOOl&
SOLVO001S
soLvnnle
soLvool7
SOLv0013
SOLVOO1lv
sSoLvo0020
soLvoo02l
soLvon2e
SOoLvoo023
SOoLvonze
sOoLvo002S
SOLVO002?26
soLvoo027
soLvooz2s
SoLvo0o029
SOLv0030
SOLvONn31l
SOoLv0032
SOLv0033
SOLVO0034
SOLV0035S

0000000000 RDRRBARRRRNBRNRVORDBRRNORDPEROORRISRRBNORNORRNNNERORRERNENQERROORRRRRREY

10

20

30
40

SUBROUTINF SRT
COMMON /STRD/ UXeUYelJsVeToA(S42)91091029G(692) 9SLIMeIDSIL
COMMON /TRONIC/ UU(6)sVV(6) 9 TAY(L2) 9NDAMP (22) ¢NRsGAINB

1 INDEXsSTGAIN(6) 9 TSTAR9COL9SLOT(349)
DO 10 I=1,6
00 10 JU=1,2
G(Ied) = 0,
10=z6
10=3
102=9
IL=1
SLIM=10000,
T=l.

CALL ROOA

UR = (UX=UY)®(UXeUY)

Ul= 2.%UXxeyY

D0 30 L=1,.3

Mz 3e_ -3

DO 30 [=1,3

NeMe]

Kz3el=2

A(Nol) = SLOT(LeKx*2)+SLOT(LoKe1)®UX » SLOT (Ls K ) ®UR
A(Ne2) = SLOT(LeK*l) ®UY +SLOT (LK )eul
CALL DET

CaLL ROOB

IF (IL)20+50420

A~65

SRT00001
SRT0Q000C
SRY00003
SRT00NOS
SRT00005
SRT00000
SRY00007
SRTQ0008
SRT00009
SRT00010
SRTY00011
SRT00012
SRT00013
SRT00014
SRT00015
SRT0001¢6
SRT00017
SRT00N14
SRT00019
SRT00020
SrRTO00021L
SRTO00NZ2
SRT00023
SRTQ002«
SRT0002S
SRT00026
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S0 NR=ID SRT00027
IF (NReGT44) NR=64 SRT00028
coL=uUX SRT00029
0O 60 J=le6 SRY0OO0N30
LY =0, SRY00031
60 Vv(y)=0, SRT00032
09 70 JY=1,10 o SRT00033
VU IJ)I=GlJdel) SRT00034
70 VVvi(J)=61Jde2) SRT00035
FETUPN SRT00036 ;
END SRT00037 |

0000000000000 0BG RRAGRRRIRROBRRORRRDRRORDRRAERRORRRERRRNTERRBRCOORDOBANNDORRNTIORER

SUBRQUTINMNE STAS STABOOO1
{ COMMON /FORCE/ XFoxXFRWGoXFLWGIXFELE 9 XFFUSsXFRUETsXFLJET+XFRJ, STAB000&Z
1 XFLJUoXFGUNSXFFINsXFweXADD STAB0003
2 YF o YFFUSWYFRUETIYFLUET o YFRUsYFLUSYFGUNyYFFINoYFWe STARQONG
(7} YADD « STAB00NS 4
3 ZF s 7FRWGYZFLWGsZFELE s ZFFUSYZFRUET+2ZFLJUET ¢ ZFRU, STAB0006 &
L ZFLUsZFGUN9 ZF W e ZADD ¢ STABOONT
5 QLILRWG o LLWGILELEsLFUSsLRUETILLJUETsRMRUWRMLUILGUNISTAB0008
A LFINJRGYRORMAND ¢ STABDOOS
6 OMIMRWG s MLWG 9MELE s MFUS yMRUET o MLUETsPMRUPMLJUIMGUNISTARD010
] . MFINyPGYROPMADD STABOO11l
7 ONINRWG s NLWG o NELE s NFUSINRUET oNLUET s YMRUYMLUINGUNSTAROD12
(7 NFINsYGYRO s YMAQU STAR0013
L COMMON /STPIAB/ E(T4)eF (6) eX(6)90LsOMeIDNeDOXeNYsDZoIXoIY1Z0 STAB0014
1 PD(6eT) sOTRIEPDIERR(E) 1KML s RHOCR12eSPD (6969 1) STAB001S
e XEL (14) ¢ XER(T) 9 XKFC(28) s XFN(7) «XFS{35) o XGN(T)» STA30016
3 XIT(21) o XWG(CL) o YWG(2L) s YEL(2L) o YFNI2]1)yBLCGS STAR’ONY7
& DAMP 4DEPD (11) 4EPUSIEPDX(11) ¢MASSewLCGXCON(63), STRR0018
S XJET(16) o XMINGAYEFPsCNPCOIGUESS ¢+NPASSePDPHI(647)s STAROOL9
! 6 STACGeTZEROyOTRRSQeMXPASS e XLIMIToXRJUT(140) s YRJUT(T)STARONZOD
7 s XLJT (B4 o YLIT(TI STAR002]
COMMON /STRIMA/ AYsVHIAGWYIXZyXXUsYYD9ZZOsALGF ¢APFPsAYFD 4CGRWL o STaR0022
1 COLL(6) sCYCF (3) 9CYCL (31 9DISTeKCIT (20} +PEDA(3) o STAS0023
4 TIMEZTMAX 9 XCIT(Z046) sALGEZsALGELvALGER+CGSTAY STARON24
3 CPWICIDIXTIZ9OTIYIX9NIZIYIFTKTSyKREADPIUIO0 STAB0025
* . TSTAR(14) ¢ZMAX21ZMAX3sASECOL yCYPWICeRUDIND STAR0026
) ZOELT1,2DELTR STAB0027
COMMON /MANAL/ QosAPPEDIQWGIALEL s TAXLyTAXRIXAWNGsZAWGIALCYP» STARN028
1 ALFINIALLWGsALIWGyCOELEsCOFINsCOLWGeCDORWGICLELEy STARODZ9
2 CLFINeCLLWGsCLRWGyCWINGoCYCRL1oCYCR2RANGE ¢4 wGCOLe STA30030
3 3 XAELE o XAF INgXAFUS v XAJET o YAF INe ZAELE «ZAF [N« 2AFYSe STARONI]
. YAELEsYAFUSsYALWG s YARWGeYALJET o YARUET 4 ZAUET e STA30032
: 5 ALECRLVALGFPDWHALFPIsYGUSTWeZFLWG192ZFRWG] STAR0033
¢ COMMON /ROMAN/ Pl19Z2Z+ALTeTsAPNUIARDDWAYODI)OTRReGMAXVRATE L e STAROD3G
1 RATE24STOPR2 o XGUSTeGMAXV ]I sGMAXV2eGMAXVIIGUSTYP, STARD(Q3S
2 LNGTH1sPILGH1 4STARTZ STA30036
! COMMON /MANARO/ 1oV NWAGITOELT yHGSTE ¢HGUSTF s HGUSTWIVGUSTE ¢ VGUSTWeSTASDOAT
i 1 YGUSTF ¢yGFWD9GLATYGVERT 9 VXK VZByAPDsVYRARDAYD, STAR0N3B
1 2 COLSTKsCYSTK14CYSTK2yPEDALYAYEvAPE¢ARE STAB0039
A=66

BT VTR TR e ey ¥ -~ -
s e e .
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3 G TLSTK(2) ¢ THLSTK (Z) STARQN&O
COMMON /STANRO/ JoWoLINKQELE VSNDoYFIN(2) ¢ZFEL (2) »CONDL1 +SWING, STA<00e1
1 PILGH2+PWGEL] STAX0042
COMMON /TOPLOT/Z AH(3) sAL(3) sEXITICOM(20) s IPSNe STA=0043
NPART 9sNVARA «NVARH s NVARCINSCALE STAB0044
1 +NVARS oNPRINT ¢NTIME STAR004S
COMMON /KVARTR/ xVAR(6) P01 STAB0046
DIMENSION VARI(D) ¢EPDNI(6) sA176)sKS(6) s VARL(11) oUNIT(11)4vARSV(1]1) STARUNGT
DIMENSION PDL1(6412) oxS1(6) sPDML(640) 9D (6) e VARM(5) sPDT(6412) STAXONGS
EQUIVALENCE (VAR (L) yvXH) 9 (A(L1)gXF) e (VARL (1) +COLSTK) STA30049
RPEAL IXelvelZeMaASS STA30050
DATA FloF2eF3eFasFSFOsFTeFByF9/e224809+4393701+4737562410476391, STAR0051
1 35.314669¢5710159e737562,4.05053993.28084/ STAS008¢
DATA KS/13423135:48461474/ STAS0053
DATA KS1/15164424462469936/ STAHKOO0S4
LINK=3 STARQ00SS
DO 10 N=1,11 STARD0S6
VARSV (N)=vaR] (N) STABO0S7
! 10 CONTINUE STAR0058
J=2 STAB00SS
KMl=z6 STA30060
DO 20 LL=1.74 ¥ STAS0061
20 E(LL)=A(LL) STARGQ6Z
00 30 LL=1+6 ’ STA30063
30 PDl(LLs12)=~A(KSL1(LL)) STABOO64
CALL BUACOR STA30065
KQUNTS=0 . STABOD65
DCoOL=0, STAB0O0&7
COoLS=COLSTK STA30064
UNIT(l)=100.%RANGE/COLL (]) STARQ006V
UNIT(2)=100.9CYCF(3)/CYCF(]) STAR0070 E
UNIT(3)=100,2CYCL(3)/7CYCL(]) STARO0O0TI 3
UNIT(4)=100.%FPEDA(3)/PEDA(]) STARO0072
D0 40 LL=R,11 STABOO73
40 UNIT(LL)=NTR STABO07« 3
CALL VR3D (xxDeYYD9Z2DsAYEVWAPEYWAREsVXB9VYBeVZBe=1) STARQOTS 3
| DO S0 J=l.4 STAROD76 E
! DO 50 I=1,6 STARO0NTT i
PO1(1eJ)=PD1(1sJ)®UNIT(J) STAB0078
PD(I4J)=PDL1(IvJ) STARQQO7Y
50 CONTINUE STAB008C
D0 60 J=8,11 STA30081
3 D0 60 I=1.6 STARBQQORZ
POL(ToJ)=POLl(Tod)®UNIT(J) STAH00R3
60 CONTINUE Y STABQOR4
D0 90 J=1,11 STARQO0KS
FM=F2 STAKOORGE
& IF(JeGT o4 ,ANDsJ.LTsB) FM=], STARQORT
& DO 70 I=1.6k STARQDAB
POT(Ied)=PDL(10y) STAS00RS 3
¢ 70 CONTINUE STARQVS0
L 00 80 [=1.3 STAB0091
3 PDL(Ted) 2PNl (19y) ®FM/FL STAS009¢
2 60 PDL(L*3e0)=POL(1+30y)oFM/FT STAR00G3
p 90 CONTINUE STAR00G4
l A-67
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WRITE (6+390)

CALL WRVP1 (1+VARIKM] ¢PDsTAXLsTAXR)
DO 100 I=1.3

D(1)=MASSe]4,.5939

D(e1=12/F3

D(S)=[Y/F3

Dier=[X/F3

00 120 U=1.11

00 110 [=)en
POL(TIvJd)=PD)(140)70(T)

CONT INUE

WRITE(843K0)

CALL WRVP] (1+VAR,KM] 4PDsTAXL s TAXR)

CALL VR3D (0es0ooWoAYEIAPEIARE 9y XF Wy YFWeZFWe=1)

00 130 =146

0N 130 U=1.11

POL(TI+J)=PDT (10J)
EPNDtI)=xXIT (&)
EPDD(2)=X1T (&)
EPDD(3)=XT(6)
EPDD(4)=X]T (&)
EPDD(5)=X1T(6)
EPDD(6)=XTT(6)

D0 160 1=],6

KVAR(I) =1

DO 210 U=1.6

VAR (J)=VAR (J) *EPDD (y) -
IF(J.EQ.1) GO TO 150
VAR(J=1)=vaR(JU=1)=EPND(J~])
CONT INUE

CALL ANAL

IF(EXITNF,0.) RETUPN

GO TO (1604170016091 7091604170)09J
WRITE(6+360)

Ty=vaR({3)

DO 180 I=1.6

FMzF9

IF(IeEQe3,.0R,1eGTe%) FM=],
VARM (1) =VAR(])/FM

VARM (3) =vARM(3) #DTRR

CALL WRVP (]9VAKMKM] PD¢TAXLTAXR)
VAR(3) =Ty

CALL WRFM

SPD(Jslsl)=xF=E( 1)
SPO(J12s 1) =ZF=E (24)
SPN(Jr3el)20M=E (49)
SPD(Jebyl)=YF=E(14)
SPO(JeSel)=GL=E (36)
SPD(Jeby 1) =2QN=E (62)

DO 190 X=),6
SPO(JsKe11=2SPO(J9Ke 1) ZEPDD(J)
CONT INUE

D0 200 K=z],74
A(K)=A(K)=F (K)

CONTINUE

A-68

STAR0O9S
STAB0036
STARO0S7
STABOO9H
STAB0099
STAB0100
STARO101
STABO102
STAB0103
STABO104
STABO10S
STAR0106
STA80107
STARO0108
STAB0N109
STABN110
STABO0111
STA90)12
STARO113
STABO1l14
STABRG115
STABOl 1S
STABO117
STABQIlSs
STABO119
STaB0120
STARO121
STABQl22
STAB0123
STABQ124
STARQ12S
STABO126
STABQ127
STAR0128
STAB0129
STABO130
STARC131
STABO132
STAB0133
STABO134
STABO!3S
STARO136
STAB0137
STAR0138
STAB0139
STARO0140
STABOlal
STARD142
STABO143
STAROl44
STARD145
STABO146
STAROL147
STARQ148
STABO149
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WRITE (6+370) STAB0150
CALL wRFM STAR0]51
L=1 STARO1S2
210 CONTINUE STARO]153
VAR (6) =VAR (6) =EPDD (6) STARO]S4
DO 220 I=146 STAR01SS
DO 220 J=1.6 = STARD1ShH
FN=F9 STABO1ST
FD=F1 STABO]1SH
IF(1.EQa3.0ReleGTee) FN=1, STARO 159
IF(J.EQe3,0ReJeGTo4)FDFT STARO0140
220 PON1(1eU)=SPD(I 4 sl)eFN/FD STABO 1k
WRITE(6+330) STABD162
WRITE (643501 ((PONL(TsJ)e]l=196)9JU=1+6) STAR0163
D(&)=0(3) STABO1K&
D(3)=01(5) STABO165
D(5)=0D(6) STARDIn6
D(61=12/F3 STABO16&7
DO 230 I=1,.,6 STARO16B
DO 230 J=1,6 STAROlevY
: 230 PONL(19eJ)=PONI(Ted)/D(J) STARQ0]170
WRITE(64340) STA30171
WRITE(69350) ((PDONL(IsJd)el=1y6)9J=146) STAB0172
IF (VeLE.O0.) GO TO 290 STARO173
XAELW=XAELF=XAWG STARO] 74
IF(OWGeGE..5%*Q) GO TO 2640 STABC175
0wWG=,5%Q ’ SYARQ176
CWING=1, STABO1TT
SWING=1, STABO17B
240 CONTINUE STABQ179
DO 260 JU=1l,4 STARQ1RO
DO 250 I=1,6 STABQIBI
PD(1eJd)=PD(14J)/V STARO1 82
POL(IeJ)=POL(LIvy)/V STABQ1R3
PD1(1eU*T)=PDLl(1sJde*T)/V STABQ 1R«
250 CONTINUE STASQ (RS
260 CONTINUE STARD] Kb
F 00 261 J=1.11 STARQ186
J CALL VR2D(PD1(1led)sPDL(3¢J) vAPPOL1(14J)9PD1(30J)s~1) STASD1RK
: 261 CALL VRZD(PD1(64J)sPD1(40eJ) vAPWPDL(69J) ePD1(4eJ) e~1) STAS0 186
1 CALL LMODE (VeQWG0,sweCWINGeXAELW) STAB01R7?
f CALL LAMODF (VeOWGeweSWING) STABO1 Ry
B LINK=4 STABO1 XS
i & 00 270 J=1413 STAR0[90
f TSTAB(J) =TSTAB (Jel) STARD]91
E 270 CONTINUE STAROL19
E £ TSTAK(14)=9999, STABO0153
i D0 2K0 J=1.11 STARB(Q G«
B VAR] (J)=VARSV (J) STAB0195
280 CONTINUE STARO0196
CALL TIMEX (TUSEDeOTIMETLEFT) STARO0197
WRITE (64320) OTIME,TUSED STABO]9x
KETUFRN STAR0199
290 WRITF (64300} Vv STAB0200

300 FORMAT (//]10H ®oe® v = 4F10.,2+61H LINEARIZEDs NON=-DIMENSIONAL STASTAR0Z201
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g NADC=76313=30
IBILITY ANALYSIS SKIPPED ®ece) STAR0202
LINK=6 STAR0203
00 310 JU=1,13 STAR0Z2N4&
TSTAR(J)=TSTAB(Jel) STAS020S
310 CONTINUE STAB0206
TSTAR(l4)=9999, STARO02n7
RETURN STAR0208
320 FORMAT (1MDs10XeF7e3e22H MINUTES USED IN STAB +5XeF843y STARG209
1 23K MINUTES TOTAL RUN TIME) STARO0210
330 FORMAT (lH]1eSLXs29YHSTABILITY NDERIVATIVE MATRICES/// STAROQZ21!

i 120X +83HTHE FOLLOWING MATRIX HAS UNITS OF NEWTONS OR NEWTONLMETRES STAKO0212
¢PER METKE/SFC OR RAD/SEC//) : STARDZ214
340 FORMAT (//30Xe6SHTHE FOLLOWING MATRIX HAS UNITS OF 1/SECe METRF/SESTAR(O2]14

1C NR L/METRELSEC//) STABO021S
350 FORMAT (1H0e30KolMUel7XolrHwel7XelHRel7XolHVel7XolnPolTXs1HR/140s STAROZ216
1 eXolbHx=FORCE 1661877 STAQQ217

2 SXel6H7=FORCE v6GlBe 7/ STABO0218

3 SXol6HPITCH MOMENT 166187/ STAR0219

L] /5Xe16RyY=FGRCE 16G18.7/ STABQ220

o SX9l6HROLL MOMENT 16G18.7/ STABRODZZ21

(-] SXel6MYAW MOMENT 16G18e77) STAB8022¢2
360 FORMAT (1lwm]) STAB0223
370 FOAMAT (1w +63X+SHOFLTA) i STABOZ22«
380 FOAMAT(///+13Xs GTHTHE FOLLOWING MATRIX HAS UNITS OF METRES/SEC®*®2STAHNZ225
1 OR RAD/SEC®*92 PFR CMe OF CONTROL OR RAD. OF ANGLE) STYAB0D226
390 FORMAT(1H]1415Xs Q4HTHE FOLLOWING MATRIX HAS UNITS OF NEWTONS OR NESTARQ227
IWTONMETRES PER CMe OF CONTROL OR RAD. OF ANGLE) STAB0225
END . STARO022Y

0000000000800 00Q0RRRRRRORRRROORIRIRRERRIRNIBRRRBRCOIRRNENPRRRREROOIENQaeRORERRRRY

SURBROUTINE START STARO0001
COMMON /STRIAB/ T1(92)+IXsIYsI29T2(42)9sDTReTIeERR(6)eT4sRHOWRI2s STARDOOZ

1 TS(36) s XEL (14) e XER(T) o XFC(28) o XFN(T) 9 XFS(35)9T6(T7)eSTARONNS

3 XIT(21) e XwG(21) 2 YWG(2]1) 9 YEL (21) o YFNI[21) +BLCGY STAROONG

. 4 DAMPyDEPD(11) sEPOS+EPDX(11) yMASSewLCGeXCON(O3), STARNODNS
¢ ) XJET(14) o XMINSAYEFPoCNPCOeGUESSsNPASSyPOPHI(647) 9 STARDNDS
i 6 STACGeTZEROsDTRKSQeMXPASS o XLIMIToXRIT(140) o YRYT(TISTARONNT
7 o XLJT (B4) s YLJIT(T) o+ XRAMe ZRAM o RAMM STARQ008

3 COMMON /STRIMA/ T7(2) vAGWsIXZeXXDeYYDsZZDsALGF+TB(2) eCGWLITI(158) sSTARNONS
b 1 ALGEZ+T10(2)9CRSTAWT11(6)+PIU30sTSTAB(14) STAROQ1Q
2 COMMON /STAMAN/ T12(B)eCGBLeTLII(10)eTWORIST14(7)9POLDTR STAROO1L1

i COMMON /MANAL/ QoT15(2) sQWGITLOITAXLITAXReXAWGeZAWGITLT7(17) STARQO1lZ
B & 3 XAELE » XAF INW XAFUS o XAJETeYAFIN9 ZAELE+ZAF INeZAFYUSe STAROO013
£ . YAELE+YAFUS s YALWGoYARWGYALJET 9 YARJET 9 ZAJET s STAROOl«
P& 5 ALECRI ¢ALGFPDsNALFPI s YGUSTWeZFLWG] eZFRWG] STYAROO15S
b COMMON /ROMAN/ PLeZ7+ALT4T,4T18(3),DTRR STARO0016

- ¥ COMMON /MANARO/ TL19(19) STAR0017

s 2 COLSTKCYSTK] 4CYSTK2+PEDALZAYE s APEsARE STARON]18
b 3 sTLSTK(2) 9 THLSTK (Z) s AT9BToCToATHIBTHeCTH STARGN1S

. 4 vOFLAPLFATIL (6) STAR0020
COMMON /STANRO/ JsWeL INKsQELE+sVSNN4T20(4) +CONNIL STAR0021

COMMON /STARAN/ C3+C4sRWyCLPsCLRIDCDVDQL9DQNsCLBOICNBOVETAQINJETy STARO022

A«T70
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NADC=76313-30
1 QF INGCLHCLoYFS(14) s CNHCL s CNPCL «CNRCDWCNRCL COLKSs STARONZ3
2 DIELF s FASWC o LAINGoRPISToYAFRO(3193) eAPAUFTeARRJET,STARDN 4
3 AYBUFTeCNPCOL 9CNPCN2osCOLUET o IXWUEL ¢sDZAGEL oETANMXs STA~ON/ZS
. PwOWK ]l s RCWINGeSWINGHIANGR I ANGL s OFLAR STARONZA
COMMON /K VARTR/ KVAQ(6) STAQQ0027
- COMMON /RJETS/ NJETReXSTK(3) ox0(10)9X0(10) ¢XR(10)+TPOS(10) 4 STARO00Z5
1 TNEG(10) o XAJETR(L0) s YAUETR(10) +ZAUFTR(10) o STARQO2Y
2 AYBJUTR(10) sAPAYTR (10) 9 JTRCONC(L10) STARON30
3 W XACT 4 TPCTALTPCTB2NRCS STAR003)
COMMON /LJETS/ NJETL&XAUETL(A)9YAJETL (6)9ZAJETL(A) sAPHJTL(6) 4 STARDO 3/Z
1 ARBUTL (6) s CONLU(C9D) oNCONL (6) o XLT(2) s XL TH {2} STARON33
2 sAYBUTL(6) sATT(6) s ANG(6) sPSTANG(6) + THEANG (6) STARON 3«
3 +ANGA (6) +ANGB (6) s TLUET (6) 9 ANGC (06 STARDN3S
. sTHLUET(6) o TL(240) oNLINK STAROD 36
COMMON /CONTR/Z DUML(15) o XSYS(28) sHTRIM STARODNZT
COMMON /METL1/ XRI(35) oxW(21) oYW(CL) o XE(14) o YE(PL) o XF(7)sYF(2])) STARNNJAS
1 XJ(14) 9 XC(63) 9 YR(T)9XA(L140) e AT (28) o XG(THeXI(21) STARDON3Y
2 YLUT) o XL (B4) 9 XS(c8)9TS(14) STARDDO
DIMENSION HEAD(2,14) STAROD4]
REAL IXoIYoIZeIXZ SYARODNGZ
DATA LReLW/Se06/ STAROD&3
DATA HEAD/ STARDO&4&
1 IH 10K FUSELAGEs10H REs10OHACTION JETelH #9104 (LIFT UETse STARDOD4S
2 1n 410K WwINGelH 910H ELEVATORsIH +10HFIN/RUDODERIN o STARDO4S
3 10M JET+3elH 410H CONTROLS,10RH FLIGHTs10H CONSTANTSG, STARO04?
4 10H ALLOWs 10HARLE ERROR¢1H s10H ITERATIONyIH +10HSTAE TIMESs STARQO4H
S 2¢1K / ? . STARDO&S
GUESS=0, STARQCEO
NTRIM=0 STAR0O0S!
c READ IN DATA THRU SURROUTINE READIN. STARQN32
CALL READIN (T) STARQOS3
(s CALCULATE PHYSICAL CONSTANTS, STARQOS4
DTR=.174532925€=01 STARQQSS
PHO=,00237rexFC(28) STAROO0SS
03,59=H0 STARQOS?
PIU30=9,549269658 STARQOAS
DTRRSG=3282,k0535 STAR0OOSY
DTRR=5T 2957795 STARQOKU
Rl12=z1./12, STARQOS ]
P123,1415926536 STARQQ0KC
POIDTR=,174532925E=03 STARQO63
HALFPI=1,570796327 STARCOKSG
TWOPI=6.2R3185307 STARQ06KS
C WRITE OUT HEAOINGS. STAROOKS
CALL wROT STARQO6K7
WRITE (LW,90) STARN06KS
WRITE (LwWe100) (HEAD(Tel)sI=142)9XR STARONKY
C CALCULATE CONSTANTS FOR FUSELAGE = SEE INPUT FORMAT GUIDE FOR STARONTO
Cc DESCRIPTION OF CONSTANTS, STarRGNT!
weXFS(]) STARQOTZ
STACG=AFS(5)eR]12 STAROOT73
BLCG=XFS(h)*Rl2 STARON T
WLCG=XFS(7)*R]2 STAROO7S
CGSTAZXFS(S) STARO0NO76
CGRL=XFS(6) STARONTT

A=T1
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COWL=XFS(T) STARQO78
XAFUS3STACG=XxFS(2)*R]2 STARQ079
YAFUS=XFS(3)ew]l2=-8LCH STARQONAXO
ZAFUSEwLCG=XFS(4)®*R12 STARONRI
IXz=xFS (&) STAROORZ
3 1Yy=xFS(9) STAR00A33
E 1Z2xFS(10) - STAROOH4
IX2=xFS(l1) STARQ0OARS
YFS(1)3XFS(15)°NTR STARQO0&6
YFS(¢)=XFS (23)“0TR STARO0OBT
YFS(3)=xFS(2K)®DTR STAROO0AL
XRAM=STACH=XFS(33)90]2 STAR00RY
IRAMEXFS (34)eR12=-WLCG STAR0090
KAMMEAFS (35)/32.17 STARQ0091
WRITE (LwelO0) (HEAN(Tve)9I=192)9XW YW STARO009Z
: (5 CALCULATE CONSTANTS FOR WING = SEE INPUT FORMAT GUIDE FOR STAR0093
- Cc DESCRIPTION OF CONSTANTS. STAROO0S4
QWG= 502 xwG (1) STAR0095
XAWG=STACG=-XWG(2)*R]12 STAR0096
i YARWG=XwG (3) ®*R12-BLCG STAR0097
ZAWG=wWLCG-xWi(4)®R]12 STAR0093
AGW=XdG (S)eDTR STARQ099
PdGuwK]l =xwG(9)eDTR STARO0100
ETAQMX=2,42 STARO101
CLBO=XwG(12) STARO102
CLBCL=XwWG(]13) STARO103
CLR=xwG(la) STARO10e
z CLP=xwb(15) STARO10S
CNBO=XwG(16) STARQ106
CNBCLERwG(17) STARO107
] CNRCL=XwG (18) STARQ108
. CNRCD=XwG(19)®0TR STARO1 09
CNPCL=Xw6G(20) STARO110
CNPCD=XwG(21) STARO111
DFLAP=XFC(19) STARO112
DFLAPL=UFLAP STARO113
1 WRITE (Lw,e100) (HEAD(I9S)el=192)9XE »YE STARO114
E Cc CALCULATE CONSTANTS FOR ELEVATOR = SEE INPUT FORMAT GUIDE FOR STARO11S
c DESCRIPTION OF CONSTANTS, STAROllo
QELE=QeXEL (1) STARO117
XAELE=STACG=XEL (2)*R12 STARO118
YAELE=XEL (3)eR12=-BLCG STAROQ119
ZAELE=WLCG=XEL (4)®R]12 STARO0]120
of ALGEZ=XEL (5) *DTP STAR0121]
WRITE (Lwye100) (HEAD(I96)9I=142)9XF oYF STAROl22
| X Cc CALCULATE CONSTANTS FOR FIN/RUDDER = SEE INPUT FORMAT GUIDE FOR STARO123
E £, C DESCRIPTION OF CONSTANTS. STAROQ124
| QF INZQ®XFN(]) STAR012S
s YAFIN=STACG=XxFN(2)®*R]2 STARO1206
L YAFIN=XFN(3)eR]12=-BLCG STARO127
& ZAF IN=WLCG=XFN(4)®*R]12 STARO128
[ ¥ ALGFzXFN(S)®nTR STARO12Y
| K FNSWCal,=xFN(T) STAR0130
F® WRITE (Lwel00) (HEAD(IoT)ol=m1e2)exJ STARO131
P c CALCULATE CONSTANTS FOR JUET = SEE [INPUT FORMAT GUIDE FOR STARQ132
I N
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NADC=76313-30
c DESCRIPTION OF CONSTANTS. STARO133
NJET=XJET (1) STARO] 34
XAYET=STACG=XJET (4)eR]2 STARO] 35S
YARJET=XJFT(S)eR]12=8LC6H STARO1 36
2AJET=ALCG=XJET (6) 2R 2 STARO137
AYRUET=XJUFT (H)DTR STARO] 3~
APRUET=XJET (9)"DTR STARO13Y
ANGR=XJET (10) STARO140
ANGL=XJET(11) STARO1l41]
NJETR=YRJT (1) *eS STAROQl«2
NJlée=NUETRe 4 STARO1l43
XACT=YRUT (2) . STAROl44
TPCTA=YHRYT (3) A STARO 14«5
TPCTH=YRUT (&) STAROl4b
NRCS3YRUT (5) +.l STARQla7
SRITE (Lwel00) (HEAD(I92)0I=142)9YR (XA (II)ell=lenJls) STARO14R
C CALCULATE CONSTANTS FOR WKEACTION JETS = SEE INPUT FORMAT GUIDE FORSTAROlavy
c DESCFIPTION OF CONSTANTS. STAR0150
DO 10 I=1.NJETR STARO1S1
| XAJETR(I)=STACG=XxRJIT (le®I=13)eRrl2 STARO1SZ
YAJETRI(I)=xRJT(14%]=12)@K]12=8BLCO STARO01S3
ZAJETR(]) =wLCOG=XxRJT (14®]=11)eRle N STARO1S4
AYBUTR(I)=xRJUT (16%[=10)*DTR STARO01SS
APBUTR(I)=xRJT(j4*]- 9)&DTR ’ STARD1S6
JTRCON(T)=xRJUT (14%[=R)+,5 STAROL1S7Y
X0(I)=XRJT(l421=7) STARO158
XD(I)=XRUT(l4®]=6) STARO1S9
XR(I)=XRJUT(le®I=5) STARO140
IF(XP(I)elLFe0e0) XR(1)=0,01 STARO1A&1
F TPOS(1)=xR T (l4o]=4) STARO162
TNEG(I)=xp T (lee]=3) STAROL163
& 10 CONTINUE STARO 164
, NJETL=YLUT (1) +e5 STARO16S
NJL4=NJUET®1l4 STARC166
: WRITE (Lwel00) (HEAN(Is3)eI=x1e2)eyvL o(XL (II)eII=1eNJls) STARO 147
E - Cc CALCULATE CONSTANTS FOR LIFT JETS = SEE INPUT FORMAT GUIDE FOR STARQLKN
C DESCKIPTION OF CONSTANTS STARO 149
- DO 20 I=1.NJUETL STARO170
29 XAJETL (1) =STACG=XLJT(l4®]=-13)eRlZ STARO171
] YAJETL(I)=xLUT(14®]=]12)9P12=~BLCG STARO172
ZAJETL(]) =wlLCO=XLJT (142]~-11)®R]E STARQ173
APRUTL (1) =xLJUT(14%]=]10)e0TR STARO1 74
ARRUTL(I)=xLUT(1l6®]=9)8DTR STARO17S
€ AYBUTL (L) =xLJT(14%]=H)2DTR STARO17e
v ATT(I)=xXLJT(14®]=7) STAROL1T7
: ANG(T)=XLUT (14®]=6) ki STARO17S
B PSTIANG (1) =xLJT(14%]=5)®DTR STARO179
: }« THEANG(I)=xLJT(14%[=4)%DTR STARO1R0
e ANGA(I) =X LJT(le21=~3)/100, STARO181
E X ANGH (I) =X yT(l6e1~2) /100, STARQO1RZ
3 ANGC (I) =X yT(léoI~1)/100, STARO1AR3
b 20 CONTINUF STARO1Re
00 30 I=1.6 STAROLXS
FATL (D) =1, STAROlRK
30 NCONL (1) =xCON(12+1)+,5 STAROL18B7

A=T73
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NADC=76313-30

D0 40 I=1,2

00 &0 Jel .8
CONLJ(1eJ)=XCON(S5®]+y=3)

CONT INUE

AT=XCON(19)

BTaXCON(CD)

CTaxcoN(2])

ATH=XCOM(22)

BTHEXCON(23)

CTH3XCON(24)

NLINK=XCON(35) +,5

00 S0 I[=1.2

DO S0 11=1.6
TL(TeI1)=XxCON(29+6%T¢11)

CONT INUE

WRITE (Lw,100) (HEAD(Te9)e1=192)9(XC
WRITE (LwellO0) (XC (I)eI%=50463)
CALL CON1 (XCONLCOLUET)

WRITE (Lwel00) (HEAD(Is10)9I=102)oXT
XxD=xFC(l)®]l,6mn78
YYD=2xFC(2)«l.6M478

Z20==XFC(3)

22=~xFC(4)

IF (GUESS.FQ.2.) GO TO 60
AYE=XFC(5)eDTR
ARE=XFC(7)eDTR
APE=zXFC(6)eDTR =
COLSTK=XFC (R)

CYSTK1I=XFC(9)
CYSTK2=XFC(10)
PEDAL=XFC(11)
TLSTK(1)=xFC(15)
TLSTK (2)=¥FC(L16)

(I)91=21449)

STARO1AR8
STARO189
STARO0190
STARO191
STARO192
STARO0193
STARO0194
STAROQ195
STARO 196
STARO0197
STARO198
STARO199
STAR0200
STAROZO01
STARO0202
STAR0203
STAR0206
STAR0205
STARO0206
STARO0207
STARQ208
STARD209
STAR0210
STARO211
STARO0212
STARO0213
STARD2]4
STARO021S
STARO0216
STAR0217
STARO0Z18
STARO219
STAR0220

IF(ATeNEeOeoOReBTeNE(OeeORCT,NEeDs) TLSTK(2)=AT+ (BT4CT®TLSTK (1)) *STAROZ22]

TLSTK (1)
THLSTK (1) =xFC(1T)
THLSTK(2)3xFC(18)

IF(ATHONE ;0 eORBTH NEoUesOReCTHeNE QW)

THLSTK (1)) eTHLSTK (1)
QUESS=2.
CONTINUE
DO 70 K=1,.,6
KVAR(K)=XTIT(]l4+K)
TAXR=COLJFET®COLSTK
IF (NJET.LE.O) TAXR=z=0.
TAXL=COLJFT®COLSTK
IF (NJET.LE.L1) TAXL=0.
CONT INUE
VSND=le/XFC(27)
BAITE (Lwel00) (HEAND(Iell)el=142)eXG
CALCULATE ALLOwWABLE FRRORS.
ERR(1)=XER(])
ERR(2)=XER(2)
ERR(3)=XER(I)
ERR(4)=XER(S)

A=T4

THLSTK(2)=ATHe* (BTHeCTHe

STAR0222
STAR0223
STAR(G 224
STAR022S
STARO226
STARO227
STARO228
STARO0229
STARO0230
STAR0231
STAR0232
STAR0233
STAROR234
STAR0235
STAR0236
STAR0237
STAR02238
STARO0239
STAR0240
STARO0241
STARD242




NADC=76313=-30
ERR(5)=XER (&) STARQ243
3 ERR(6)=XER(S) STARO244
WRITE (Lwe100) (HEAD(Iel2)eI=1e2)exl STAR0245
MXPaSS=xIT (1) . STARQZ240
CONDL=XIT (5) STARO0247
XLIMIT=C.oNTRXIT(L2) STARD245
XMIN=XIT(]13)°DTR STAROQ249
- CAMP=XIT(14) i STAR0250
WRITE (Lwel00) (HEAN(I1913)01=142),4TS STAR0251
WRITE (Lwe]20) XS STAR0252
(= CALCULATE CONSTANTS FOR SUBROUTINE CLCD. STAR0253
CaLL YFIX (YWGeYAERO) STAR025«
CALL MNEM STARG255
FETURN STAR0256
90 FORMAT (1HO//1H 46lXx410RINPUT DATA/) STAR02S7
100 FORMAT (1HQ995X92A1046H GROUP/ (LR +43X97G1l8B4T7)) STAR(02S8
110 FORMAT (1H0O+S9Xs1BHINTERFERENCFE GROUP/(1H +3X+7G1l8.7)) STAR0259
120 FORIMAT (1HNs57Xs20HCONTROL SYSTEM GROUP/( 4X9T7Gl8T)) STAR0260
END STARO0261

0900000000000 0RBBORRRORRQVRBBRSNDHLNINVBORDORRRRVDORRORRANORRCRNNRQROCRCECECDRIOS

SUBROUTINF STLJUES (XeX1eoDTXeNPASSXeXCoX1L) STLJ0O0O1
IF (NPASSX)20410420 STLJ0O002
10 x1l =xl : STLJ0003 |
XC=sx - STLJ00O« |
. NPASSX=] STLJ00OS
1 GOTO 30 STLJ000G ]
20 YC=XC+OTXxo(Xx1+X1L)/2, STLJOONT
30 X=XC+DTX®(3,2xl=xlL)/2, STLJ000B
-1 xlL=xl STLJ00NSY
RETURN STLJU0010
END STLJO0O11

R I X T T R R R R X R X R R A R R Y R R e R R L R R R )

SUBROUTINE TIMEX (TUSEDsDTIMESTLEFT) TIMEOQOO!L
REAL NEWsNOW TIMEQOO0C
DATA NOW/0,./ ‘ TIMENO003
NEW=SECOND(T) TIMEOOCS
TUSEO=NEW/60. TIMEOOOS
£, DYIME=(NEwW=NOW) /60 TIMEO0006
NOW=NEW TIMEQOOY
3 TLEFT=10.=-TUSED TIMEOQONS
£ PETURN TIME0O009
& END TIME0010
i
! t, 0000000000 N0000R0R000RNERNRRNARBARNRNTRRRRVRRRRRRNADABRRRNRNVCVORNOORapCRRaRRRRROY
2
o SURROUTINE TINIT TINIOOOIL
.
g A=T5
|
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COMMQON /STRIMA/
1

COMMON /STAMAN/
1

ARRG=0.
ASECOL=0.
AYDMx=0,
HGUST=0.
IsToP=0
VGUST=0.
ASEP=0,

KICTR = 0
FIKTS=2.5925

NADC=76313-30

AYoVHeTL (2) o XXDOYYD9ZZD9T2eAPFPoAYFPTI(167)
FIKTSeT&(2) e TSTAB(14)9TS5(2) «ASECOL

TO(S) sAFRGeASER s TT(4) 9RSS04AYDMX¢TB(3) o HGUST e
KTCTReT9(2) s VGUST o ISTOPT10(2) »YGUST

FS50=.1b1R181818€~02

YUST=0,

VMESQRT (XxNes2eyyD®e2)

AYFP=0,.
APFP=0,
IF(VHeNE SO )

IF(VHeNF 0o eOReZZDeNE D)

00 10 [=2.14

IF(TSTAB(1).EQ.0,)

10 CONTINUE
RETURN

END

AYFPSATAN2(YYDXXD!

APFPSATANR (~22D+VH)

TSTAB(I) 29999,

TINTIOOOZ
TINIOOOD
TINIOODS
TINIOOOS
TINIOONG
TINIOOOTY
TINIOOOS
TINIDOOO
TINIOOLO
TINIOO]]
TINIOO12
TINIOO13
TINIOOLl4
TINIOO1S
TINIOOLl6
TINIOO17
TINIOOLlB
TINIOOLS
TINIDO20
TINICO21
TINIOOZZ2
TINIOORZ3
TINIOOZ24
TINIOOZ2S
TINIOO26

00000000000 000000000RRRRTIIIIRERRRNERIRORRRRRNRCRRRNEIRRNNRRRNNRRNN0RR0000R0 00000

SURROUTINE TR[M
COMMON /FORCE/
COMMON /STRIAB/
1
2
COMMON /STRIMA/
1
r4
COMMON
COMMON
1

e

/MANBL/
/MANARO/

COMMON /STANRO/
1
COMMON
1
COMMON /FORY/
COMMON /L JFTS/
OIMENSION vAR(]
EQUIVALEMCE
LOGICAL AYFFP
PEAL MASS.IXx2
DATA HEAD2/
1 IM 10K
2 10K

/T0PLOT/

PEODAL »

T1(20)«YFFINeT2(5) +ZFELE
T3(B0) oX(6) sDLsIOMeDNIDX DY sDZes T4 (3)sPD(6E9T) 0

TRIM0O001
TRIM0O00R2
TRIM0003

TO(165) oXIT(21)9TH6(9B) ¢EPDX(11) vMASSeTT(79) sAYEFPsTRIM0004

TB(3) ¢POPHI(6e7)9T139TZERO

AY o VHOAGW o IXZ o XXDoYYD9ZZDoALGF o APFPyAYFP«CGWL o
COLL(6) sCYCF(3)sCYCL(3)eDISTeKCIT(20) 4PEDA(I),
TIME.T9(15]1)92DELT]

TLO0(S) o TAXLeTAXROT11(17) sRANGE

TRIM000S
TRIMOO0O6
TRIM0007
TRIMOO008
TRIM0009

ToVeNWAGsTOELT ¢HGISTE s HGUSTF s HGUSTWeVGUSTE o+ VGIISTWs TRIM0010

YGUSTF eGFWD oGLATYGVERT s VXAIVZBIAPDIVYSeARDeAYN

COLSTKeCYSTKLsCYSTK2ePEUAL 9AYE ¢ APE+ARE

JIWG L INKeQELE¢VSNDoYFIN(2) s ZFEL (2) sCOND19SWING

PILGH2 +PWGEL L

AM(3) sAL(3) yEXTIToICOM(20) ¢ IPSNs
NPART sNVARASNVARB yNVARC +NSCALE
Y(44e150)

T12(31)19CONLU(295)

1) eHFAD2(201)])

(VAR (1) 4COLSTK)

THROTTLEs 1M 9 10HLONG STICKelH o10MH LAT STICKslH »

10H POS EXCEE+10HOS STOPS (¢10H PERCENT Fy

A=76

TRIMOOL)
TRIM0012
TRIMO013
TRIMO0014
TRIMO0O01S
TRIMOO16
TRIMOO17
TRIMOO18
TRIMOO19
TRIM0020
TRIMO0021
TRIM0022
TRIMO023
TRIM00?«
TRIM0025

b e e ofhni ".“-WWJ
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NADC=76313-30
3 10MULL THROW +10HCOVPUTED) o2%1H o10HL THROT 1 olH » TRIM0N26
@ 1OHL THNAOT 2 o1m o9mL ANGLE lelh #9KL ANGLE 2/ TRIM0027
DATA POIDLTR/,1745323E=03/ TRIMON2A
AYEFP= o THUF, TRIM0029
IF(ARS(AYF=AYFP) LEL,0leANDoY(1985) EQels) AYEFP=.,FALSE. TRIM0N30
. LPASS=S TRIM003]
IF(XIT(3) FGa0s) LPASS=] TRIM003¢
EPDX(1)=],/RANGE TRIM0033
EPDX(2)=14/CYCF (3) TRIM0034
EPDOX(3)=1,/CYCL(3) 1 TRI®0035
EPDX (&) =]1,/PEDA(3) TRIM0036
00 10 I=6k.11 TRIM0037
10 FPOX(1) =), TRIM00D3X
IF (CONLJ(1lel)eNFe0,) EPDX(B)=1e/ (CONLJU(ls1)®POLIDTR) TRIM003Y
IF (CONLJ(2e1) eNEeO,) EPDX(9)=1e/ (CONLJ(Co1)®POIDTR) TRIMO0040
IF (CONLU(192) eNEeO,) FPDOX(10)=1e/(CONLJ(Ls2)#POLDTR) TRIM004]
IF (CONLJU(292) eNEeU,) EPDXI(L1)=1a/(CONLJ(292)2POLDTR) TRIM0042
c EPDX IS IN UNITS OF PERCENT PER RADIAN TRIM0043
! Dx=0, TRIM0044
1 Dy=0, TRIM0045
D2=0. TRIMODGE
OL=0. TRIMO04?
OM=0, TRIM0048
DN=0, TRIM004S
D0 20 1=5.7 TRIM0050
: EPDX(I)=1, TRIM0O0SI
- 20 CONTINUFE f N TRIM0052
CALL DAMPER TRIM0053
DO 30 K=1l.6 TRIMO0S
X(K)=0e TRIM0055
& 00 30 L=1.7 TRIM00S6
PO(KXeL) =0, TRIMO0057
POPHI(KoL)=0, TRIMONSE
30 CONTINUE TRIM00SY9
LINK=Z TRIM0060
CALL [TRIM(LPASS) TRIMO006]
‘| 00 4«0 I=1,11 TRIM0062
3 IF(leGTab MDDl LTeR) GO TO 40 TRIM0063
JF(VAR(]I) GE20eDAND VAR (T) «LELL004) GO TO 40 TRIM0064
WRITE (6+50) (HEAD2(Jsl)9d=142) 9 (HEAD2(JeS) s J=102) 0 TRIM0065
1 VAR (1) s (HEAD2(Je6) 9J=192) ¢ (HEADZ(JsT)ed=1e2) TRIMODKO
40 CONTINUE TRIM0067
& OL=0. TRIM0068
s DM=0, TRIM0069
A DN=0. TRIMO0070Q
® 0x=0. TRIMOO7]
I 0Y=0. TRIM0072
& NZ=0. TRIMO0073
f Y(le l)=vxR TRIM0074
82 Y(le 2)=VYR TRIMO0075
4 Y(ly 3)=v7R TRIMOD76
Y(leb)=AYD TRIMOOT77
Y(le5)=APD TRIMOOTS
Y{leb)=ARPD TRIM0079
Y(le10)=AYE TRIM0080

A=T7

i‘
A
o

& et i e o < en O g . i ol X TN L) d 7 p + S —




50

NADC=76313-30

Y(lell)=APF

Y(le12)=ARF

DIST= TZERO®V

AY=0,

IF(VXBeNE ¢ Ne0eOR oVYRNELO,) AYZATANZ (=VYHoVXB])
IF (NPARToME 42+0REXTIToNEsOs) RETURN

IND=0
TOELT=ZPELT]
TIME=TZERO=495°TDELT

CALL IVAR (EXIToLINKoTAXL9TAXRIPILGH2)
CALL CONTRL (2)

ZFEL (L) =2FFLF

YFIN(1)=YFFIN

REWIND 3

RETURN

FORMAT (1H0+46Al0,FT7,196A10)

END

TRIMO0O081
TRIMO0042
TRIMO0083
TRIMO0NB4
TRIM0085
TRIMOOAG
TRIMQO087
TRIM008H
TRIM008Y
TRIM0090
TRIMO0091
TRIM0092
TRIM0093
TRIM0094
TRIM0095
TRIMO0096
TRIM0097
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SURROUTINE TURN (XFC.VesARE)
COMMON /FDPY/ vy(4,150)
DIMENSION xFC(28)

DATA G/32.17/+DTR/e1745329€E-01/
Y(2sb06)=1,
IF(XFC(21)NEWO,) GO TO 60
00 10 I=12s16
IF(XFC(]I).EQ.0e) GO TO 10
J=l-11

GO TO (20430+60) 44
CONTINUE

RETURN

CONTINUE

GLEVEL=XFC(12)
IF(GLEVEL.LE.)le) GO TO 60
ARE= ACOS(l./GLEVEL)
ARED=ARE/DTR

TRAD=V®e2/ (G*TAN (ARE))

GO T0 50

CONTINUE

ARED=XFC(13)

ARE=AKED®DTR
GLEVEL=1./COS(ARE)
TRAD=V®e2/ (G*TAN(ARE))

G0 10 S0

CONTINUE

TRAD=XFC(14)

ARE=ATANZ (v*®2,G*TRAD)
ARED=ARE/DNTR
GLFEVEL=1./COS(ARE)

CONT INUF

Y(leB85)=V/TRAD
PSID=Y(1+85)/0TR

A-78

TURNOOO]
TURNOOO2
TURNOOO3
TURNOOO4
TURNOOOS
TURNOGO6
TURNOOO7
TURNOOO0S8
TURNOOO9
TURNOO10
TURNOO11
TURNOO12
TURNOO13
TURNOO14
TURNOO1S
TURNON] 6
TURNOO1L7
TURNOO18
TURNOO19
TURNODOQ20
TURNOO21
TURNOO22
TURNO0O023
TURNQO D24
TURNOORS
TURNOO26
TURNOOR27
TURNO028
TURNODZ29Y
TURNOO30
TURNOO31
TURNOO32
TURNO033

s b S




60

70
80
S0

100

1
2
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TURNT=360,/4RS(PSID)

TRAD=ABS (TRAD)

PRITE (64100) GLEVEL+AREDsTRADIPSIDsTURNT

KETURN

CONT INUE

Y(2¢85)=XFC (12)

IF(XFC(12)=1,) T0+80+90

CONT INUE

WRITE (6+4110) XFC(1l2)

CONTINUE

RETUNN

WRITE (6s120) XFC(12)

RETURN

FORMAT (//1SH G-LEVEL 2 Gl2,5¢10Xsl4H BANK ANGLE = Gl2.5/7,
15K TURN RANIUS = Gl2,2v10XsléH vYAw RATE = Gl2e5/7,
4)1H TIME URFD TO COMPLETE 360 DEGREE TURN = Gl2.5)

110 FORMAT (//2AH PUSH=0VER wITH G=LEVEL = Gl2.5)
120 FORMAT (//24H PULL~UP WITH G=LEVEL = Gl2.5)

END

TURNDOD 3
TURNOO03S
TURNOO36
TURNQO37
TURNOQOO 35
TURNOO 39
TURNON&O
TUPNO DG
TURNOO&Z2
TURNODG3
TURNOOCs &
TURNQOO4S
TURNOO4S
TURNOO47
TURNOO&S
TURNOQGY
TURNOQOSO0
TURNOOS1
TURNOOSZ
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SURROUT INF VARI]
COMMON /FORCE/ XFoxXFRWGoXFLWGoXFELE W XFFUSsXFRUETsXFLJUETsXFRU,
XFLUWXFGUNsXFFINeXFweXADD

YFoYFFUSOYFRUETIYFLUET o YFRUPYFLJPYFGUNSYFFINoYF W

YAOD,
ZFVZFRWUGYZFLWG W ZFELE2ZFFUSeZFRUET W ZFLUET s ZFRU,
ZFLJsZFGUN S ZFweZADD

VARIOON1
VARI(0002
VARIOQO0N3
VARIONNG
VARIONNS
VARIQOGOS
VARIOOO7

QL ILRWGILLWGILELE ¢ LFUSILRUEToLLJUETsRMRUWRMLJISLGUNSVARIDONA

LFINGRGYRO«RMADD »

VARIOOOY

OMIMRWG Y MLWG W MELE ¢«MFUS s MRUE ToMLUET sPMRUSPMLJIMGUNSVARIOO]0

MFINJPGYFOWPMADD

VARIOOI11]

QNINRWGINLWG o NFLE 9 NFUSoNR JET oNLUET 9 YMRU 9 YMUJUINGUNSVARTIOUD ]2

NFIMgYGYRQsYMADD

COMMON /STRIAB/ E(T4)sF (6) 9X(6) sULICMeDONeDXs0Y90ZoIXoIYeIZ0
PD(6¢7) ¢DTRIEPDIERR(6) 9KM]L ¢ R+ s HIZ2ySPD(6ebul) s
XEL (14) o XER(T) o XFC(28) o XFN(T) e XFS(35) ¢+ XGN(T) e
XIT(21) o XWG(21) o YWG(2L) o YEL (21) 9 YFN(21) +nLCGy
DAMP4DEPD (11) yEPDSIERPUX(11) yMASSsWLCGyXCONI(BI)

XJET(16) o XMINJAYEFPsCNPCD e GUESSINPASSyPNPHTI (647) o

VARIDOD)3
VARIOO]#
VARKINOLS
VARICON16
VARIOOL7
VAR[O018
VARIO0!9

STACG»TZEROSDTRRSQIMXPASS o XLIMITeXRIT (140) s YRYT(TIVARIO0D20

eXLJUT (B4) s YLUT(T)

COMMON /STRIMA/ AYeVHeAGNIXZ o XXDsYYDZZO«ALGF ¢ APFP AYFP4CGOWL
COLL(6) 9CYCF (3)sCYCL(3) sDISTeXCIT(20) 4PENA(3)
TIMEGTMAX o XCIT(20e6) sALGEZ ¢ ALGE LvALGE24CGSTAY
CPWICOODIXIZeDIYIXNIZIYsFTKTSyKREADIPTI30
TSTAR(14) ¢ ZMAX2 ¢ IMAX3eASECOLsCYPWICORUDIND ¢
Z0ELTLIZDELTZ

COMMON /STAMAN/ XXsYYsAYIIRIYAPHGsARBGIASEP ¢AYHGeCGRL sDPIXeDPTZ,

ROS50 ¢ AYOMXWOELTECIOPIXZ¢HOELT ¢ HGUST+KTCTR$RMASS,

TWOPTeVGUST e ISTUP s XAGUNIYAGUN e YGUST ¢ ZAGUNDEL T2R,

POIDTReROELTI RPOELTR

A=T79

VARIOO?Z!
VARIODO0Z2Z
VARIOO0CZ3
VARIOODZ«
VARIQ025
VARIODZ26
VARIOND27
VARI[OC24
VARIONDZ29
VARI(QD30
VARIOO031

T N e ———— e~
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COMMON /MANAL/ QeAPPEDyAIWGeALEL ¢ TAXLoTAXReXANGeZAWGALCYP VARIO003¢ |
1 ALF INGALLWGsALRWO3CUELE sCOF INsCOLWGeCNRWGWCLELEY VARINO3S
2 CLFINOCLLWGsCLRAOICWINGICYCRIsCYCR2o~ANGE ¢+ WGCOLY VARIDD 3«
3 XAELF o XAF INeXAFUS+XAUET o YAFINs ZAELF s ZAF INeZAF|)Se  VARIQ035
. YAELF o YAFUS o YAL®G o YARWGIYALJET 9 YARUFET9ZAaUFf T VARION3b
) ALECRIZALGFPDoHALFPI s YGUSTWeZFLWGl9ZFIuGl VARIO0O037
COMMON /ROMAN/ Ple27+ALTeToAPNHUYARDDWAYUD9sOTRKeGMAXV eHATE L » VARIGO38
1 RATF2sSTOPC o XGUST «GMAXV] sGMAXV2 s GAAXVIsGUSTYP, VARIO0039
2 LNGTH1 sPILGHL«STARTZ2,00A1«DDAZSLDAS VARIO0040

COMMON /MANARD/ ToV NWAGeTOELTeHOUSTF ¢yHGUSTF sHGUSTWIVGUSTE « VGIISTWeVARIONS]

1 YGUSTF o GF WD oGLATIGVERT o VXBVZR AR VYBsARDIAYD VARIQN42

4 COLSTXK«CYSTK1eCYSTX2+PEDAL sAYE s APE 3 ARE VARIO0O043

3 sTLSTK (2) o THLSTK (2) s AToBTeCToATHIBTHICTH VARIO0044

. «OFLAPLWFAIL(6) VARIO0045

COMMON /TOPLOT/ AH(3) sAL(3) +EXITeICOM(20) ¢ IPSNy VARION4SE

1 NPART o+ NVARA¢NVARB ¢yNVARCoNSCALE VARIO0047

1 sNVARSyNPRINT ¢NTIME VARIO004R

COMMON /FORY/ Y(4,y150) £ VARI0049

COMMON /RJETS/ NJUETReXSTK(3)exU(10)9XxD(10)sXR(10)sTPOS(10) VARID0S0

1 1 TNEG(10) o XAJETR(10) 9 YAJETR(10) «ZAJETR(10) s VARIO0O0S1

2 AYBYTR(10) ¢APBUTR(10) 9 JTRCONI(10) VARI0052

FEAL LGUN+MGUNINGUN VARIO00S3

DIMENSION TAX(Z2) VARIDO0S4

EQUIVALENCFE (TAx(1),TAXL) VARIO0O0SS

XDELIM(X1ex2eX3)=AMAX] (X1 9sAMIN]L (X29X3)) VARI0056

10 0O 230 L=1,KKREAD VARIO00S7

J=CIT (L) . VARIOO058

IF(JEQ.31) GO TO 210 VARIO00SS

IF(J.6Te23) GO TO 230 VARION60

IF(J.LTe9.0ReJeGTel2) GO TO 20 VARIOO061

CALL GUST (V) VARIOO06&2

GO TO 230 VARIO0063

20 CONTINUE VARIOO0G&4

IF(TIME.LT.XCIT(Ls1)) GO TO 230 VARIO006S

IF(J.GT.12) GO TO 110 VARIO0066

RATE=XCIT (Le2) VARIO006K7

IF(TIME.GT, ,XCIT(L+3)) RATE=0, VARIO068

IF(TIMECGF XCIT(Lo4))RATE =+XCIT(LeS) VARIO06S

IF(TIMEGT XCIT(LebH)) RATE=O0, VARIOO70

DA=RATE®HNELT VARIOO71

IF(RATE.EN,O0,) GO Tn 230 VARIOO72

GO TO (30¢60+50460970+800909100) 04 VARIQO073

30 CONTINUE VARIOO074

" COLSTK=XDFLIM(0,¢100,,COLSTK*DA) VARIO0O07S

WGCOL=AGw VARIOO76

GO YO ¢30 VARIOOT7

s 60 CONTINUE VARIO0O078

I CYSTRI=XOFLIM(049100,+CYSTK14DA) VARIOO07Y

CYCR]1=2CYSTr1oCYCF(3)+CYCF(2) VARIOO080

BLGE3=XCON(Z6)7(2%DTRR) VARIOOB1

XSTHK (1) =CYCR1®DTRR VARIOO0R2

I Go Y0 230 VARIOO0R3

b | 50 CONTINUF VARI0O0R4

B CYSTKZ=XOFLIM(04¢l00,9CYSTK2¢DA) VARI00RS

i CYCR2=CYSTKZ2eCYCL (3)eCYCL(2) VARIOO08R6
A-80
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XSTK (2)=CYCR2%DTRR VARIOO0ATY
GO 1O 230 VARIODOAS
60 CONTINUE VARIODKI
PEFNAL=XADELTIM(04s100,PEDAL+DA) VARTI00GO
PEN=PELDAL®PENA(3)*PFNA(C) VARTO0091
XSTR (3)=PFNePEQA(L) /(PECR(3)®10V) VARIO0NSZ
60 TO 230 i VARI00G3
70 CONTINUE VARIO00Q4
TLSTR (L) =xNELIM(0es100aeTLSTK (1) *0A) VARIDO09S
IF(AT oNE ,0eeO0RAT NELDeeOReCT oNEL0s) TLSTK(Z)=AT ¢ (BT VARTIOO0Sb
1 CT ® TLSTK(l))® TLSTK(1) VARIOOGT
GO TO 230 VARIOO09S
80 CONTINUE VARIOOSY
TLSTK () =xNFLIM(0e9100asTLSTK(2)*DA) VARIO!lOU
GO TO <230 VARIO101
90 CONTINUE VARIO N2
THUSTK (1) =XxDELIM(0eoel0Ne e THLSTK (1) +DA) VARIO103
IF(ATHONE ;04 e0ReBTHME«OeeOReCTHeNEQs) THLSTK(2)=ATH* (BTHe* VARID]O0%
1 CTHOTHLSTK (1)) ®THLSTK (1) VARIOL10S
i GO TO 230 VARIO1N®
100 CONTINUE VARIO1n07
THLSTK(2)=XDELIM(0e4100s9 THLSTK (2) +DA) VARIO104
GO TO 230 VARIO109
110 CONTINUE VARIO110
K=g=-12 VARIO111l

GO TO (120+13091500230017091809190+2000230+4230+230) 9K VARIOLl1Z g

120 FRATE=0, VARIO) 13 3

IF((TIMEGTXCIT(Ls1)) eANDe (TIMESLTXCIT(L93)}) FRATE=XCIT(Le?2) VARICIle
IF((TIMECGT.XCIT(L96)) e ANDe (TIME«LT«XCIT(L96))) FRATE=XCIT(L+S) VARIO] 1S

DFLAPL=DFL APl +FRATE®HDELT VARIOL116
GOTO <30 VARIOl17
130 IF(TIME.LT.XCIT(Ls1l)) GO TO 230 VARIO113
DA=XCIT(Ls3)eHDFLT VARIO11v
N2XCIT(Ls6) +.01 VARIOD120
IF(XCIT(Le2)eEQ.De) GO TO 160 VARIOl?21
TAX (N)=TAX (N)+DA VARIOQ]122
IF(SION(Ll.eDA) eEQeSIGN(Llao (XCIT(L9S)=TAX(N)))) GO TO 230 VARIO123
: TAX (N} =XCIT(LsD) VARIO]2a
: 140 XCIT(Lel)=QY999. VARIO1?2S
GO T0 230 4 VARIO126
150 IF(TIMECLT.XCIT(Lsl)) GOTO 230 VARIOD127
ODA=1,/(XCIT(Ls2)=XCITI(L]1)) VARIO123
N=XCIT(L+3)e¢.01l VARIO129
& FATL(N)=FATL (N)=DA®NDELT VARIQI30
IF(TIME«GT«XCIT(Lo2)) FAIL(N)=0s VARIO13)
6N0TN230 VARIO132
160 IF(TIMELGFXCIT(Lv4)) GO TO 140 VARIO133
TAX(N)=TAX (N)+DA VARIO134
i GO TO 230 VARIO135
& 170 TF(XCIT(Le3)eLTL.TIME) GOTO 230 VARIO1306
T2sXCIT(Lo4) /HOFLT VARIOI137
IF(T2.EC.0,) T2=1. VARIO13H 3
L4 DA=(XCIT(L,2)*AYN=DNA3) /T2 VARIO139 i3
% DDA3=VDA3IDA VARIO14U
IF ((PEDAL+DA) «LT.0.) DDA3=DDA3=PEDAL=DA VARICQ 141

S
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IF ((PEDAL+DA) «GT4100,) DDA3=DDA3=PEDAL=DA+100. VAR[O014a2

GOTNn o0 VARIO143

180 IF(XxCIT(Lse)oLT.TIME) GOTO 230 VARIOl44

T23xCIT(L,S)/HOFELT VARIO145

IFIT2.EQR.0N,) T2=1o VARIO146
DAx(=(ACIT(L+3)®aR0+xCIT(Los2)®ARE)=DDA2)I/T2 VARIO147

DDA2=DOACeNA VARIO143

IF((CYSTK2+DA) «LTe0,) NDDA2=DDA2=CYSTKZ2=DA VARIO14Y

IF((CYSTK24DA) «GTel00s) DDA2=ZDDAL=CYSTKZ2=DA+100. VARIO1S0

GNYO S0 VARIOI1SI

190 IF(XCIT(L+5)4LT.TIME) GOTO 230 VARIOL1SZ

T2=xXCIT(L«h) /HDELT VARIOL1S3

IF(T2.EQ.0,) T2=1e VARIO 1S4

DAz (XCIT(L+3)APDeXCIT(Loc)® (APE~XCIT(Ly4))=DDAL)/T2 VARIO155

DDA1=DULAl+nA VARIO156

IF((CYSTK1+DA) «LT«0,) ODAL=DDA1-CYSTK1=DA VARIOL1S7

IF((CYSTK]+DA) «GTel00+) DDAl=DDAL=-CYSTKI=DA+100. VARIO1S8

. GO TO 40 VARIO015Y
200 IF(TIME.GT.XCIT(L+4)) GO TO 230 VARIO160
OTI=xCIT(Ls2)®(T=XCIT(Ls1)) VARIOL161
OT2=XCIT(L92)(TeTOELT~XCIT(Ls1)) VARIO162
FATE=XCIT(Le3)®RNDELTI/XCIT(Le2)®(SIN(OT2)=SIN(OTI1)) VAR10163

DA=RATE®RNELT VARIO]164

KzXCIT(LeS)*,l VARIO165

GO TO (30440¢504609709809909100) 9K VARIOQ166

210 CONTINUE VARIO167

) DO 2290 K=1,5.2 VARIO1638
IF(TIMELGF (XCIT(L9K)) NPRINT=XCIT(LsK+1l) VARIO169

220 CONTINUE VARIO170

IF(NPRINT LEL0) NPRINT=1] VARIO171

GO TO 230 VARIO172

230 CONTINUE VARIO173

RETURN VARIO174

4 END VARIO17S
:f 09000000008 RGR00000000REdGERadRURANARRRIRARRBRRCORRDOORANIRDBLONDNDIRDOIDERODORDAS
SUBROUTINFE VRZD (X o+Y +AsX29Y2eNl) VR2000N1

[ TWO OIMENSIONAL VECTOR TRANSFORMATION VR2D0002

“ Cc Nl=1 1S FOR ySuaL VR2D000O3

k- xl=x VR2D0D04

F Yl=Y VR2D0O00s
" € Nl==1 [S FOR INVERSE VR2D000&

£ SaSIN(A) *N] VR2D000NS
E & C=COS(A) VR2D0006
F M Xx2zx1°C=v]eS VR2D0007
aw Y2zx]®S+vleC VR2D0008
R & PETURN VR2D0009
‘ END VR2D0010

TSR W e
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SURRCUTINE VR3D (X1aYleZ1lsAleA29A34X29Y2e2Z2eN1) VR3D0001
DIMENSION A (9) VR3INONNZ
c THHEE DIMENSIONAL VECTOR TRANSFORMATION VR3ND0OON3
e Nlzl FOR USHAL VR300004
(& Mi==1 FOR INVERSF VR3INOINS
CALL MATKIX (AlsacenldsAeN]l) VR3DNONG
X2=X1®A(l)eY1®A(2)*71°A(3) VR30D0007
Y2=X1®A (&) eY1®a(S)*2]1%A(0) VR3D000A
22=X1®A(T)eYl®A(B)*7]*A(Y) VR3DONOY
FETURN VR3DOO1C
Eny . VR3DO00)1

00e®00 0008000000000 00R00RRRCRRROORRRRRORRRERRROONORERODRIRRRORRENAQLRO0RORGCRROS

SUBKQUTINE WwRFM™ WRFM0001

COQMMON /FNQCE/ Al(T4) WRFM000C

DIMENSICN 4 (74) WRFMO003

D0 10 [=1,35 WRFMOO0«

10 A(I)=ALl(])e4,4482 WRFM0005

D0 20 [=36,74 WRFM0006

i 20 A(I)=Al(I)el.3558 WRFM0007
WRITF (6+430) A WRFM0008

FETURN WRFM000S

30 FORMAT (1HO eS%X424HFORKCE AND MOMENT SUMMARY.// WRFM(0010

1 1H o 15X 4IHTOTAL . R.WING LewING HSTAR FUSsaxy wRFMOODI11

s SOHReF IXED JFTSeL R/JETS L/JETS INLETY VSTAE, WRFM00]2

3 IxelTH W/GYRO PoleEor// WRFM(O013

- 12+  X=FDRCF s13F9.1/ WRFMO0) e

S 124 Y=FORCE WF9.192TX99F9,1/ WRFM0015

6 12n  Z=FORCE 910F9.]1e9%X92F9el/ WRFMO016

T 1214 ROLL 913F9.1/ WRFMO0N]7

i 8 124 PITCH 9 13F9417 WRFMOC]S
§ 9 12w YAw 113F9.1/) WRFMQOO]Y
; END WRFM0020
? P POPEUBPCODCODTIOREIDAAVVOVOOVINROORRPRPROORRBDDNODDOBBNIDOBDODOROINNORDORROCORRQRACTE
i SUBKROUTINF wRNT] WROTQO001
] COMMON /TOPLOT/ AHI(3) +AL(3)+EXIToICOM(20) ¢ IPSNy WROTO0002
P o 1 NPART ¢NVARA ¢NVARB ¢ NVARC sNSCALE WROT0003
: 1 sNVARS sNPRINT NTIME WHROTOO0N
CALL DATE (NDATE) WROT000S

>y KETURN WROTNO0O0E

[ i ENTRY WRCT WROTO0007
B i WRITE (6410) NDATEINPARTIPSN,ICOM wWROTO00H
FETURN WROTO0009

10 FORMAT WROTO010
(1H]1 04KX 44 0HY/STOL ATRCRAFT DYNAMIC ANALYSIS PROGRAM/ wWROTOO1L
56X+ 2HANAVAL AIR DEVELOPMENT CENTER/ wWROTON]
SAX ¢ IHHCOMPILED JULY 19767 WROTCO13
STx s l0NCOMPUTED +Al10// WROTOO1«

» W -
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“ LHO ¢ 18X o T4 00X 1995SX06A1071H 932X TALO0s/1H 932X97A10) WROTNQO1S
END WRCTO00]16

B 0000000000000 0RRRRRORRRERRR0RD0RRRARROLENN0R00RRERREROO0RNDROONNRRRRRERERORQRLY

SURROUTINE WRVP (NTVARKMLePDsTAXL ¢+ TAXR) WRVPOONL

c TME ACTION TAKEN IN THIS SUBROUTINE DEPENDS ENTIRELY UPON N: wWRvVPOONZ

c IF N=] = WRITE VaARIAKLES INUVDICATED IN TRIM AND STAH4 AND ROTOR wRVPNONJ

c DAaTA ONLY WRVPOONG

c IF N=2 = WRITE PARTIAL DERIVATIVES ONLY WRVP000S

c IF N=3 = DO ROTH WRVP00O06

COMMON /MANARO/ T oVeNWAGITOELT¢HGUSTE +HGUSTF ¢« HGUSTWeVGUSTE s VOUSTWewWRVPOONT

1 YGUSTF ¢+ GFWOsGLATsGVERT 9 VX eVZBeAPDsVYBsARDAYD, WRVPONOB

4 COLSTKeCYSTKLsCYSTK2¢PEDALsAYEsAPEARE WRVP0O0O0Y

COMMON /KYVARTR/ KVAR(6) P01 WRVP0010

c N DETFPMINES W#HICH TYPE OF OUTPUT WRVPOO11

[ KMl = RANK OF PARTIAL DERIVATIVE MATRIX WRVPOO12

DIMENSION VAR(11)sPN(6+7)sHEAD(1B) +VARDI(11) WRVPO00]3

DIMENSION PDl(b.12) WRVPON] 4

DATA DTWR/ S57.2957795/ WRVP0O15

DATA HEAD/ WRVPOO16

1 THX=FORCF 4THY=FORCF 4THZ=FORCE ¢ THYAW MOMs9HPITCH MOMyAHROLL MOMs WRVF0OQ17

@ BHTHROTTLF o8HLONG STKe THLAT STKeSHPEDAL 1 3HYAWsSHPITCH«4HROLL « WRVPOOD1H

3 9HL THROT 149H4L THROT 299HL ANGLE 1+9HL ANGLE 2+6H=ERRQR/ WRVP0019

IF(N.EQ.2) GO TO 20 WRVP0020

00 10 L=1l.11 wWRVPO0021

vaszl. wWRVPO022

IF(LeGT44.ANDeLoLTeRB) DA=DTRR WRVPO023

* B VARD (L) =VAR (L) ®DA WRVP0024
: 10 CONTINUE WRVPO002S
WRITE (6450) (VARD(KVAR(L)) sL=19KM]) WRVPCO026

IF(N.EQs1l) RETURN WRVPOODZ27

20 YRITE(6460) (HEAND(J) oJ=19KM]) WRVP0023

DO 30 J=zlexml] WRVPQO2Y

WRITE(6470) HEAD(KVAR(J)+6) s (PD(LleJ)sI=19kM]) wWRVP0030

30 CONTINUE WRVPOO31

WRITE(6470) HEAD(18), (PD(TyKMlel)gI=1l9KM]) WRVPO0032

RETURN WRVPO0033

ENTRY wRvP] WRVP0O03«

WRITE(6+60) (HEAD(J) +J=146) WRVPO0035S

Lo D0 40 J=1,11 WRVPQO 35
PRITE(6470) HEAD(J*6) ¢ (PD1(1eJ)2I=]146) WRVPO0037

40 CONTINUE WRVP0038

™ RETURN WRVP0039
- 50 FOWRMAT (1WOs1lXy10HVAR(]) +10F10,5) WRVP0040
1 60 FORMAT (1H0e53Xe25HPARTIAL DERIVATIVE MATRIX/1HOsl1X910(2X9A20)/) WRVPOOLI]
E T0 FORMAT (lH +Al042X910G1245) WRVPO042
&2 END WRVP004 3

L I A R A A X TSR R R - )

SUHROUTINE XPRO (RX4RYIRZsFXsFYIFZIROLLIPITCHyYAW) XPROOOO1

A-84
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C COMPUTF VECTOR CROSS PRODUCT L = R X F XPRNOOOODZ
FOLL=RYOF 7=RZ9F Yy XPR0O00N3
PITCH=R7®FX=NX®F7 XPROONOS
YAWZRX®FYamYoF X XPRO000S
KETURMN XPROOOOS
END XPROOOOT7

000900000009 0000080V0RER0QRR0RRRRNRVOVRROLRERRCRORRORCEREaORERVC0RORee0RCRORcOer

SURRNUTINE YFIX (YINGYRERO) YFIx0GCO01

COMMON /STOTAR/ ADUM(L1o6) yXEL (14) «3DUM(35) o XFNI(T) +COUM(E3) e XWG(21)YFIXONNE

DIMENSION HEAD(S) o YIN(ZLle3) 9 YAEROD (3143) YFIX0003

DI~EMSION S(3) YFIX000«

DATA HEA(L/ YFIx0005

1 GHWING s SNFLE v 3HF IN,6#NORMAL ¢ HHREVERSED/ YFIX0008&

DATA OTHR (P ¢OTRRSQ /57.29578+3416¢15943252.6006/ YFIXx0007

DO 20 I=1+18 YFIX000A

0D=1. YFIX0nn<

IF(lelEeleNReleFAeb) DD=1e/DTRR YFIXx0010

IF(letWel3,OR.I,EGUelT7) DD=DTRR ¥ YFIXx001!

IF(1.EQsl4) DD=DTRRSG . YFIX0012

DO 10 J=1.3 YFIXx0013

YAFRO(IwJ)=YIN(]IsJ)eND YFIxONle

10 CONTINUE YFIX001S

3 20 CONTINUE - YFIX0016
S(l)=KaG(]) YEIX0N)7Y

S(2)=xEL(]) YFIXx0nls

S(3)1=XFN(]1) YFIx001lv

4 D0 &N I=].3 YFIX0020
> IF(YAEKD(1741)4FQa0,) GO TO 40 YFIXx0021

TLHESTAN(YAFRO(LoI)) =1/ YAERO(LB[)® (Lla=YAFRO(BeI) )/ (la*YAERO(R ) YFIX(N22
CLAE=C+®PToYAERO(L641)/(2e*SARAT((2.*P[*YAERO(100]1)/YAERO(L79l)1@®2YF [X0N23

1 ®(leeTI HOO2)eb,) ) YFIX002«
XKWB=e5272(1e*YAFRO(541))®2],536+,473 YFIX0025

| YAERO(22+1)=XKWBOCLAE@YAERO (4,1)/S (1) YFIXx00206
' &1 I1l==2 YFIXx00e27
; 12=-1 YFIxgo02s
. 00 30 Iw=24426+2 YFIX0029
Il=11+4¢ % [2=[Z2+4 YFIX0030
YAERO(IwWwe[)=(YAERO(T241)/COSIYAERO(T19I))=YAERO(22+1]) YFIx0031

“ 1 BSIN(2,®YAZRO(I1eI1))/2e) /(SIN(YAERO(ILsI)) ) ®e2 YFIX003¢
B 30 CONTINUE YFIX0033
F: ALMLE=ATAN(TAN(YAERO(leI))¢le/YAERO(1BoI)®(la=YAERO(BI)) YFIX003«
N 1 /(l.*eYAERQ(BWI))) YFIX0Q35

£ XL=YAERO (R41) YFIX003s
Cl=64,470x(0®3=8,]125ex 8¢2+3,7]12°X ~.029 YFIX0037
P C2=2.943°%x #03=7,2040X 09%245,109%x . =4113 YFIXx0033
&, XJ=e3%(LesCl)®YAFRO (1B 1) @COS(ALMLE)®((LleeCl)®()4eC2) YFIX0039
£ 1 =((1lesC2)2YAERO(1Bs1)®TAN(ALMLE) /T4) ®e3) YFIX0040
b YAERO (23e])=e2c%xJ YFIX004al

L IF(XJehGTaN,) YAERO(2341)=SQRT(2e65%Xxy) YFIX0042
» 40 CONTINUE YFIX0043
RETUKN YFIX00Q44

” e -ru-m»-—-—j
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YFIX0045

END
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APPENDTIX B

SAMPLE PROGRAM INPUT AND OUTPUT
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