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SUMMARY

A batch process digital computer program has been developed which
can simulate the take-off and landing of VSTOL aircraft aboard ship.
The program consists of a group of basic subroutines applicable to any
aircraft and a set of specific aircraft model subroutines which have
been configured to represent the AVSA Harrier. The aircraft model
includes nonlinear aerodynamics, engine and reaction control response,

stability augmentation and actuator dynamics, and a simplified landing
gear model.

Ship dynamics are modeled as six degree of freedom sinusoidal motionm.
The ship is assumed to have a fixed mean position about which it oscillates.
Wind over the deck is composed of a steady induced wind equal to the
ship speed plus a separate North and East component of natural wind
which can be independently specified. At present no turbulence model ¢
specifically designed for VSTOL aircraft exists, but a model developed ‘
for conventional carriers is incorporated. This subroutine calculates
free air turbulence as well as ship wake turbulence which may be varied
in amplitude. The wake intensity i{s calculated as a function of range,
altitude, and lateral position relative to the flight deck.

A pilot model subroutine provides both open loop and closed loop
control inputs. Thus far,the pilot model has been used only to investigate
aircraft response, and,hence,it has not been constructed to accurately
represent true pilot dynamics. The pilot model can now execute a short
take-off and climb to specified altitude, and a side step from hover to
a vertical landing using closed loop control as well as step, doublet,
pulse, and sinusoidal inputs to each control.

i
Three data output options are provided. These consist of a printout é
of specified variables versus time, a statistical summary, and a Calcomp %
plot of a maxisum of 14 variables versus time. 3
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INTRODUCTION y

The anticipated deployment of VSTOL aircraft aboard small escort
vessels necessitates the development of methods for analytically predicting
the performance and handling characteristics of these aircraft in this
relatively undefined environment. A thorough analysis of landing and
take-off dynamics should include all of the components involved both as
individual elements and as a total interactive system.

As a minimum, the following elements should be considered:

Aircraft aerodynamics :

Engine and reaction control dynamics

Stability augmentation and control system

Landing gear, catapult, and arresting gear, if used
Ship motion :
Atmospheric turbulence

Ship induced turbulence

Aircraft/Engine airflow interaction with the ship
Pilot dynamics

Pilot visual displays and landing aids

Landing signal officer influence on pilot performance.

The method of approaching this problem was to develop a digital
simulation program which incorporated as many of the system elements
as possible in separate subroutines which could be changed easily. In
addition, most system parameters have been placed in common arrays so
that these values may be changed without recompiling the subroutines.

The program is divided into a group of basic routines which are
independent of aircraft configuration. These basic routines handle trim
initialization, coordinate transformations, the integration of differential
equations, and the interpolation of tabulated nonlinear functions. Control
inputs, forces and moments, and disturbance inputs are determined by
user supplied routines which must be varied to represent specific aircraft
types and atmospheric conditioms.

Each of the VSTOL system elements is complicated and important enough
to justify a large effort to investigate its impact. However, due to the
limits of time, a decision was made to develop a simple description of
all of the elements rather than concentrating the effort on one or two
areas. This made it possible to develop an overall frame work to which 3
more sophisticated and accurate model formulations may be added as they
become available. The basic subroutines were adapted from a simulation i
program used at the NASA Ames Research Center to perform moving base ¢
real time simulations. The user routines were configured to represent |
the AVBA Harrier using the best data currently available. 1RY

At the present time,the model addresses the first nine of the eleven :
model components described above. No model description of the LSO or
the pilot landing aids is presently incorporated because it would be very
difficult to develop meaningful models of these two components. A piloted
aircrafc simulation with a high resolution wide field visual display is
probably the only way other than flight testing to thoroughly evaluate
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the LSO task and the effectiveness of various pilot displays and landing
aids. A dual simulation including both the pilot and the LSO would
probably be the ideal approach.

The aircraft model includes an aserodynamics subroutine which determines
' the three force and three moment coefficients by interpolating tabulated

L values of aerodynamic functions. A separate subroutine is used to
represent the Pegasus 11 engine operating at low altitude and Mach

number. Engine RPM, nozzle angle, and reaction control thrust dynamics
are included in the equations.

A simplified model of the landing gear including vertical force,
braking force, and pitching moment is also incorporated.

GENERAL PROGRAM DESCRIPTION

The VSTOL simulation program currently consists of a main program,
31 subroutines, and a data input deck. These subroutines are functionally
divided into four groups as follows:

Trim Routines
Setup

f Bsetup

Bquiet

Minv

Basic Equation Calculations
Loop2
Loop3
Bveloc
Btrans
Brotate
Balfbet
Batmos
Lookup
TAB1
ARDC62
RAND

User Supplied Model Structure

Pilot :
Engine

Aero2

ContR2

Gears

WINDC

Ship

Deck

; Data Input/Output "
DatSav

DPlot

Timehis
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Show
Printo
Tabrd
BICPRI
Block Data

System routines are used to generate a CALCOMP plotting tape, and to
invert the state matrix during the trim sequence.

SUBROUTINE DESCRIPTION
MAIN PROGRAM

The main program controls input and output of data and the calling
sequence of the basic and user subroutines. A series of runs may be
made to investigate various configurations with changes between each
run. Also,multiple runs with a fixed configuration may be made to
evaluate the statistical response to turbulence or other external distur-
bances.

The main program loads all function tables by calling subroutine
TABRD. This subroutine loads all nonlinear function tables required by
the simulation from data cards contained in the load deck each time the
i program is run. These tables include aerodynamics, thrust functions,
control gearing, landing gear forces, and turbulence functions.

After all parameters are specified for a given run, a trim calculation
is performed which adjusts specified control parameters until all forces
and momen:s are balanced. This is achieved by cycling through subroutine
setup. When the trim criteria is satisfied, the switch parameter
ITPROG is set to 0. This causes the trim process to terminate and calls
subroutine BICPRI which prints the initial values of all aircraft states
and control positions. The program currently performs all calculations
in English units and converts them to metric units for the trim printout.
Inputs are specified in English units.

WL Ay B e s

i
.
g
§

The dynamic portion of the program next calculates the aircraft time
response to specified control inputs by cycling through the two major
subroutines LOOP2 and LOOP3. The run is terminated when the running
variable time exceeds the specified maximum routine variable RTIME. If

. a landing approach is simulated, the run will be terminated when the
3 landing gears touch the deck or runway provided parameter JLAND is set
to 1 before the run and ISTAT = 1.

Data output is provided by selecting values for parameters ITH1S,
IUPLOT, and ISTAT. ITHIS = ]1 provides a time history printout. IUPLOT = ]
causes a CALCOMP plot tape to be loaded, and ISTAT = 1 provides a
statistical summary of each run as well as consecutive run landing
5 statistics.

Print variables may be changed from run to run by specifying IREAD1
; = 1. Plot variables are changed by setting IREAD2 = 1. These flags

11
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cause new values of arrays IPRINT(I) and IPLOT(I) to be read. Each
number in these integer arrays specifies one variable to be plotted or
printed as well as selecting either English or metric units for the
output.

—_——— — 4

PILOT

Subroutine PILOT is designed to provide control inputs representative .
of pilot action. A variety of control strategies are currently included
| - which may be selected by choosing values of variables ITASK, NCHK, and
MCHK. The current control laws were established with the intention of .
achieving a stable rapid response rather than accurately simulating true
pilot capabilities and dynamics. The following control strategies are
currently programmed:

| Pl

ITASK = 1 Release brake, begin takeoff roll, retard throttle and
brake to a stop. 5
ITASK = 2 Execute a rolling vertical takeoff, transition to wing
borne flight, climb to a specified altitude, level off,
and hold altitude.
ITASK = 3 Execute a side step and vertical landing starting from
a hover relative to the landing point.
ITASK = 4 Move the throttle sinusoidally about a hover trim
condition.
ITASK = 5 Open loop control inputs as specified by variables NCHK
and MCHK.
MCHK = 1 Throttle input
MCHK = 2 Longitudinal stick input
MCHK = 3 Lateral stick input
MCHK = &4 Nozzle angle input
MCHK = 5 Rudder input
NCHK = 0 No input
NCHK = ] Step input
: NCHK = 2 Pulse input
‘8 NCHK = 3 Doublet input .
; NCHK = 4 Sinusoidal input ¥
% Subroutine PILOT provides lateral and longitudinal stick inputs, rudder

pedal, throttle, nozzle commands, plus discrete brake application and
water injection commands. In addition to the described options, the
longitudinal stick may be matched to flight measured values of elevator
position. 1If parameter I2DOF = 1, the stick position is calculated by
first subtracting the calculated value of elevator due to pitch SAS
from the tabulated value of total elevator versus time. The stick
position is then determined by interpolating tabulated values of stick
versus elevator position.

12
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BLOCK DATA
Block data is used to initialize parameters located in common arrays.
CONTR2

CONTR2 calculates aileron, elevator, and rudder position commands
based on pilot inputs. It also simulates the operation of the stability
augmentation system (SAS) and the elevator and aileron power actuators.
The pitch SAS is driven by a pitch rate signal modified by a gain and a
lead-lag network. This command drives the stabilizer and the rear pitch
jet. The SAS operation is nonlinear at low speeds because the front pitch
jet is not connected to the stabilization system, and the SAS cannot
generate nose up moments in hover. Roll damping is improved by driving
the ailerons and roll reaction jets with a filtered roll rate signal. The
lateral dynamics are augmented by driving the yaw reaction jet with yaw
rate and lateral acceleration. All three SAS channels include position
command limits. In addition to direct control links, there is an inter-
connect from the aileron to the yaw reaction jet which counteracts adverse
yaw characteristics. The three channels of the stability augmentation
system may be individually disconnected by setting variables IQDAMP, IPDAMP,
or IRDAMP to zero. These correspond to the pitch, roll, and yaw dampers,
respectively. Figure 1 illustrates the SAS.

A special 2 degree of freedom mode may be selected for use in comparing
flight data with simulated data. When parameter I2DOF is set to 1, the
elevator follows a tabulated function of time rather than the value
dynamically computed by the computer.

GEARS

Subroutine GEARS provides a simplified model of the landing gear
longitudinal forces and the pitching moment. The model assumes that
all gear forces are produced by the nose and main gears. The compression
of each landing gesr element is calculated as being equal to the difference
between the undeflected gear height and the height of the deck directly
beneath each wheel. Force is assumed to act normal to the deck with a
magnitude determined as s tabulated function of compression. An additional
force term is added which is proportional to the rate of compression of
each strut. This term was sized to provide a reasonably well damped
response, but is not based on measured data. Pitching moment is calculated
by multiplying the nose and main gear normal force and friction force by
their respective moment arms.

Axial force is assumed to be proportional to the normal force and
acts in a direction opposite to the relative velocity or tendency toward
motion betwern the deck and the aircraft. Based on experimental data,
the rolling rfriction coefficient is assigned a value of .03 for free
rolling and .6 with brakes applied. All forces are generated in deck
axes and are then transformed into body axes. Body axis Z force is

limited to acting in an upward or negative Z direction. The gear model is
1llustrated in Figure 2. !

13

L gt

0}
]

—— -




RLONSTK g ) g
4 7l£ .

s | + + : n
, Fary D
e i S~ g BLANE e~ - r
z1
: 1/TLAGP 1QDAMP & ’
p : a -
" + + : ;
TLEADP h—€>ﬁ

8

+ +
e RKDR
RKDRRB _._€9.. DT -
rruco+_.

P o
TLEADDA +‘ f'.,.

RLATSTK ; I -
]
AB : |
RBDDA | e
¥ r i
¥ |
AY + ‘ :
B e RKDRAY -y

FIGURE 1. AVSA STABILITY mu:mmu SYSTEM SIMULATION DIAGRAM

o T At S 7 X

B WA b




FIGURE 2.

NADC-77024-30

LANDING GEAR FORCE DIAGRAM

15

FGZNG

FGZMG



P

NADC-77024-30

No roll or yaw moment or side force is currently included in the
landing gear equations. However, a clamp is placed on the roll angle and
roll rate when both the left and right wing gears are in contact with the
deck. The aircraft bank angle is set equal to the deck tilt angle as
measured along the aircraft Y axis. An additional clamping function is
added to attitude and pitch rate when the main and nose gear are fully
compressed. Finally,a flag is set when the gear deflection exceeds the
maximum value. This flag may be used to terminate the program. This is
indicated in the program by the statement ICRASH = 1.

AERO2

Subroutine AERO2 calculates aerodynamic lift, drag, side force,
roll, pitch, and yawing moment. The longitudinal nomdimensional coefficients
are determined from tabulated functions of angle of attack, stabilizer,
engine nozzle angle, and the ratio of jet velocity to airspeed. The
tabulated values are limited to an angle of attack range from -5 to +20
degrees, and the jet velocity ratio is limited to a range from 5.4 to 11.9.
This corresponds to a velocity range from 30 to 65 m/sec. As a result,
the aerodynamic forces at very low speeds and at large angles of attack
may not be accurate. Also,no correction is made to the longitudinal
coefficients for the effect of sideslip. Theoretically,the wing lift
should be reduced at large sideslp angles. However, no data is available
for large values of sideslip so no correction for sideslip is included.
A constant value for the pitch damping coefficient was assumed. Corrections
for wing stores may be added by setting flags ISTOR1 and ISTOR2 = 1.
ISTOR]1 corresponds to inboard wing tanks and ISTOR2 corresponds to ..
outboard stores.

Lateral force, roll, and yawing moment coefficients are calculated
from tabulated functions of sideslip, angle of attack, engine nozzle
angle, and jet velocity ratio. Aileron and rudder effectiveness are
assumed constant. All aerodynamic data were derived from reference (a).

ENGINE

Subroutine ENGINE simulates the dynamic response of the Pegasus 11
engine and reaction control system including RPM and nozzle angle response
to pilot commands. (See Figures 3-5.)

The model calculates engine gross thrust, ram drag, pitch and yaw
moment and side force due to inlet momentum as well as reaction control
forces and moments. As currently configured, the model is intended for
use only at low speeds and low altitude. Thrust is varied with air
density, but ram drag is tabulated only up to .3 Mach. The reaction jet
thrust computation accounts for the effects of temperature, air density,
RPM, and control position. Mass flow limits, duct losses, and non-
l1inear RCS nozzle thrust to area effects are included.

Front and rear main nozzle static thrust are determined from tabulated
functions of RPM and reaction control mass flow. Total gross thrust is
determined by adding an increment to the static thrust which depends on
RPM and Mach number. Ram drag is calculated as a function of RPM and

16
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Mach number. In all cases, engine characteristics at low RPM were extrapolated
from data available at an RPM of 85 percent or higher. Lateral and
longitudinal orientation of each lift and control nozzle is accounted

for and the total forces and moments are summed in body axes.

Fuel and water consumption is included and RPM is limited to 102
percent when water injection is not operating or the nozzles are not f
rotated to at least 10 degrees.

A simple model of suckdown effect is also included. A maximum
thrust loss of 6 percent is assumed when the landing gears touch the . ‘
deck. This decreases to zero when the landing gears are 7 meters above ‘
the deck. Only vertical force loss is assumed with no pitch or roll
ground effects included. Data for the engine model were derived from |
references (b), (c) and (e).

In addition to absolute RPM limits a simple model of the jet pipe
temperature trim back is included. Two counters operate when the RPM ‘
exceeds 104 and 102 percent,respectively. When the count exceeds
specified values, the commanded RPM is reduced first to 104 percent and
then to 102 percent. The trim back characteristics were adjusted to
match flight test data taken for short take off operationms.

The engine dynamic response to throttle changes is modeled as a
first order lag response in RPM. The engine time constant is varied
with RPM. Additional limits are placed on the maximum rate of increase
in RPM. These parameters were adjusted to match flight test RPM response.

Nozzle angle response to nozzle command is modeled as a rate limited
drive of +150 deg/sec. This model was suggested from response data
shown in reference (b).

SETUP

Subroutine SETUP is called by the main program and controls the trim
sequence. It calls subroutines BSETUP, LOOP2, LOOP3, and BQUIET which
calculate the aircraft state. The total wind is determined from ship
speed and heading and the north and east component of natural wind.
This,taken with a specified initial sideslip and airspeed,permit the o
calculation of the ini. .. aircraft heading. Fosd

Four trim options are provided by specifying parameter index at .
values 1 through 4. These function as follows:
| Index ; Trim Punction <
, 1 Ground :ru. vary altitude and pitch attitude. q
| f 2 Hover trim, vary longitudinal stick, lin:q.li.d i
£ stick, throttle, p!teh lttttudo. ruddlt. and
; ; bank uuh. v i 1
| : : ;
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3 Transition flight - vary longitudinal stick,
throttle, lateral stick, nozzle angle, rudder,
and bank angle.

4 Conventional flight - vary longitudinal stick,
airspeed, lateral stick, throttle, rudder, and
sideslip.

DATSAV

Subroutine DATSAV loads an array with values of 14 variables in
either English or metric units plus the value of time in seconds. The
14 variables and the units of the variable are determined by integer
array IPLOT. Each value of IPLOT specifies the conversion factor, the
array, and the array element to be plotted. The 3 right digits of the
value of IPLOT(I) specifies the array element to the plotted. These
range from 1 to 200 for the B array and 1 to 500 for the A array. The
fourth digit from the right specifies the array with 1 = A and 2 = B.
The left two digits specify the conversion factor required to convert
from English units to plotting units which may be either English or
metric. The last two digits may range from 01 to 12 as follows:

Digit Value Conversion Factor
o1 1 nondimensional or English priat
02 4.4418 LBF to Newton
03 .45359 LBM to kilogram
04 14.5919 Slugs to kilograms
0s . 3048 Feet to meters
06 .092903 Feet? to meter?
07 .0283168 Feet3 to leter3
08 515.3089 Slug/feet3 to kilogram/meter3 |
09 47.8115 Pound/feet? to newton/meter '
10 1.3538 Slug-foot? to kilogram-meter2
11 6.4516 inch?  to centimeter?
12 2.54 inch to centimeters

In addition to storing the plot variables in appropriate dimensional
form, DATSAV also determines the maximum and minimum value of each plot
variable. These values are stored in the array PSCALE which may be used
to automatically scale the plots.

PRINTO

Subroutine PRINTO provides a statistical summary giving minimum,
maximum, RMS, and average values of selected variables specified in
subroutine SHOW., In addition touchdown and deck edge crossing points
are recorded, and a statistical summary of the touchdown data is provided
for multiple runs. :
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SHOW

Subroutine SHOW,which is called by LOOP2 when ISTAT = 1, collects
data on 17 parameters selected by the user. . The maximum, minimum,
average, and RMS value of each parameter is calculated at each program
iteration.

Data gathering is divided into 3 segments depending on airspeed and
nozzle angle. Airspeeds less than 30 meter/second with nozzle angles
greater than 60 degrees and wheels off the ground designate a hover
condition. Airspeeds greater than 30 meter/second with nozzle angles
greater than 20 degrees and wheels off the ground designate a transition
condition. Airspeed greater than 30 meter/second with nozzle angles
less than 20 degrees designate conventional flight. 1In addition to the
data averaging, discrete data points are stored when the aircraft crosses
the deck edge and when the wheels touch the deck.

DPLOT

Subroutine DPLOT loads a Calcomp magnetic tape which will produce
plots having a format identical to that of an 8 channel brush recorder
plot. This permits the direct overlay of simulation plots and flight
test plots. The variable magnitude is plotted along the Y axis, and
time is plotted along the X axis. Plot time scale is specified by
variable CHTSP. The ordinate scale is specified by the array scale
which determines the maximum and minimum value of each of the 14 plots.
The overall size of the plots is proportional to the value of variable
FAC. The standard value is 1.0 for matching brush records. If variable
ISCALE = 1, the present scale factors are ignored and the plots are
scaled on the basis of the maximum and minimum values encountered during
the run. Plot abscissa titles are varied automatically when the plot
variables are selected. The plot titles are loaded in block data for
all variables stored in the A and B areas.

TIMEHIS

Subroutine TIMEHIS,which is called by AV8A2, prints 11 selected
variables plus the value of time at specified time intervals. The time
interval is determined in the main program by variable DTIM2. The
variables and the choice of English or metric units are specified by
array IPRNT(11) in the same way that the plot variables are specified by
IPLOT(I). Both IPLOT(14) and IPRNT(11) may be updated from run to run
as specified in the main program.

WINDC

WINDC provides a model of free air turbulence and ship air wake.
. The model was developed for conventional carrier landing analysis. As
| such,it 1is not specifically representative of the air wake environment
! around a small platform ship. However, the inputs provide a qualitative
! indication of gust response. It is planned to modify this subroutine as
soon as wind tunnel results of ship model tests become available.
Random turbulence is simulated by filtering the output of a Gaussian
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random number generator in order to shape the frequency content of the
simulated turbulence. Five distinct random turbulence components are
generated. Three represent the orthogonal components of free air turbulence
vhich are assumed to have constant statistical properties. Two components
are used to represent the vertical and horizontal random components of

the ship wake. The random burble varies in magnitude and frequency with

1 range to the ship.

In addition to the linear filtering network, the random number
sequences are multiplied by a unit magnitude sine wave. This has the
effect of shifting the center frequency of the random number sequence by
an amount +W where W 1is the frequency of the sine wave. The value of W
may be selected to match simulated turbulence with measured turbulence
spectra.

The linear filter used to shape the signals cuts off the high frequency
components of the random number generator spectrum. Filter coefficients
are calculated as functions of trim airspeed and integration step size.

An increase in airspeed results in an increase in the frequency of the
turbulence. Because of the formulation, the turbulence magnitude approaches
zero as the airspeed is reduced. Therefore, a minimum value of 20

meters per second is specified in order to provide disturbances at low
airspeed. This is a somewhat arbitrary fix, and its accuracy is unverified.
The minimum value was selected as a representative wind overdeck.

The U and W components of the free air turbulence are each processed
through a first order filter. The V gust component is filtered through
a second order filter. These filters are intended to duplicate the gust
spectrum specified in MIL SPEC AR-40. Although the free air turbulence
is calculated in body axis components, it is assumed to be independent
of aircraft position and orientatiom.

The ship wake portion of the turbulence, however, is a function of
ship speed, ship pitch, aircraft position relative to the ship, and
aircraft attitude. The wake intensity is somewhat arbitrarily assumed
to decrease exponentially as the aircraft moves left or right of the
extended ship center line. No provision is made for the expanded wake
that occurs when the ship is yawed with respect to the relative wind.

In addition to lateral limits on the wake, the wake is assumed to vanish
above a specified altitude which increases with range behind the ship.
Within the altitude and lateral bounds, the steady and random components
of the wake vary with range. The burble is composed of seven components.
They are as follows:

.; - UBSS Steady U velocity degradation
; WBSS Steady W velocity upwash/downwash
é UBl1 U velocity due to deck pitching velocity
é WB1 W velocity due to deck pitching velocity
UB2 Random U burble velocity
23
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WB2 Random W burble velocity
VYBR Random lateral burble velocity

UBSS and WBSS are functions of range and wind over the deck. The deck
motion induced wake components UB1 and WBl are functions of closing

speed, ship pitch and range behind the stern. The random components of

the burble UB2 and WB2 are functions of range to touch down and ship

speed. VYBR,the lateral component of the burble, is assumed equal to the
vertical component WB2. Burble components are computed in ship axes,

first converted to north, east, down inertial axes, and are then transformed
into aircraft body axes. The three burble components are then summed

with the free air turbulence components to form a total turbulence

velocity vector.

Various turbulence options may be selected by setting appropriate
switches. Any one of ten random sequences.may be repeated by setting
variable IONCE equal to values from one to ten. If IONCE = O, the random
sequence will continue from one run to the next. . In this way, various
airplane configurations may be subjected to identical turbulence conditionms,
or a particular configuration may be repeated and subjected to non-
repetitive turbulence in order to determine the statistical characteristics
of the response of a fixed aircraft/pilot configuration. The burble
rharacteristics may be held constant by setting IBFRZ = 1. This causes
the burble model to act as though the aircraft was at a fixed range XFRZ
behind the ship. Setting IWIND = O eliminates all turbulence while
ILTURB = 0 sets the free air turbulence components equal to zero.

Variables SUBSW and SWBSW provide magnitude scale factors on the steady
burble components. Finally, the magnitude of the random components are
selected by setting values for the seven elements of the array GR(I).

In addition to calculating the current values of the turbulence
vector, WINDC also calculates the statistics of each wind component
including average and RMS values.

SHIP

Subroutine SHIP provides a six degree of freedom representation of
ship motion. The equations are adapted directly from reference (d) and -
represent the motion of a DLG-26 class destroyer in sea state 5 with 10
knots ship speed, 13 meter/sec (26 knots) wind and 150 degree heading
with respect to the wave crests. This approximates & worst possible
condition in which flight operations may be attempted.

SUBROUTINE DECK 5

Subroutine DECK computes the inertial position of the ideal touchdown
point and the velocity and height of the deck at a point directly beneath
each of the four landing gears. It sets a flag IOVDK to one if the
aircraft is over the deck edge, and sets array element ITOUCH(I) = 1
when the Tth element of the four landing gears touch the deck. This
information 1is used to calculate landing gear forces and to determine
when touchdown occurs.

s it o
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3 LOOP3

LOOP3 is part of the basic simulation package developed by NASA
Ames. It integrates aircraft inertial velocity to determine position.
It also calculates vertical and horizontal flight path angles. LOOP3 is
called by the main program at a normal rate of 10 times per second. It
in turn calls subroutine DECK which computes ship motion and landing
gear position.

LOOP2

LOOP2 which is called by the main program at a normal rate of 20
‘ times per second,computes body axis forces and moments and integrates
the forces to determine inertial velocities and altitude. It calls
brotate which integrates the torque equations, and BTRANS which calculates
the Euler angle transformations. BVELOC, BALFBET, SHOW, PILOT, CONTR2,
ENGINE, AERO2, and WINDC are also called by LOOP2.

In addition to the basic function, a landing gear position clamp is
included. When the brakes are set, the wheels are in contact with the
deck, and the relative velocity between the wheels and deck is less than
two feet per second; the aircraft position is fixed relative to the
deck. This allows the aircraft to brake to a stop without oscillating
back and forth as would occur without the clamp.

BQUIET

Subroutine BQUIET computes a gradient matrix relating aircraft state
error u, v, w, Q, P, R to control inputs. The error matrix is used to
compute a weighted least square error matrix which is non-singular even
if the number of controls is less than the number of states. The error
squared matrix is inverted by subroutine MINV and used to compute a i
gradient step of the selected control variables intendéd to minimize the 3
state error. Slight modifications were made to the NASA Ames version of &
this subroutine which appear to improve the efficiency somewhat. In
contrast to the original version, the gradient is evaluated only once at
the beginning of the trim procedure. Then a maximum of 25 steps are
taken with the fixed gradient. After each step is taken, the trim error
is evaluated. If the weighted squared error is less than 90 percent of
the past value of this error, the old gradient is retained. Otherwise,
a new gradient is calculated. Also, the step size is reduced after each 5
step to ensure convergence. When the gradient is reevaluated, the step 4
gain is returned to the initial value. A special trim sequence is -
provided for trimming the aircraft on the deck in which only altitude
and pitch attitude are varied. ! i

The trim sequence is terminated when the error criterion is satisfied
or the maximum trim iteration count is exceeded. A failure to trim
' within the specified number of iterations usually indicates some error
i in the aircraft model structure. Providing a good initial guess for the
trim variables will greatly improve the rate of convergence.
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BVELOC

Subroutine BVELOC computes body axis turbulence given inertial
turbulence or inertial turbulence components given body axis components
depending on the value of IETURB. It also computes the inertial wind,
aircraft relative inertial velocity, and body axis relative wind components.

BTRANS

BTRANS computes the sine and cosine of the aircraft elevation, bank,
and heading angles. These six values are then used to compute the nine
elements of the Euler angle transformation matrix. This matrix is used
to transform position, velocity, and acceleration from body axes to
inertial axes. The reverse transformation is achieved using the transpose
of the matrix.

BROTATE

Subroutine BROTATE computes the rotational motions of the aircraft.
Angular accelerations are computed in body axes and integrated to yield
pitch, roll, and yaw rates. These rates are converted to inertial Euler
angle rates which are then integrated to yield elevation, bank, and
heading angles. In addition to the basic function, a heading clamp is
provided. This serves as a substitute for landing gear yawing moment
when the aircraft is on the deck. Changes in yaw angle are prevented
when both the main and nose gear touch the deck.

The angular acceleration equations are formulated to include constant
magnitude rotor angular momentum and cross products of inertia. Changes
in rotor speed or configuration are not accounted for at present.
However, the inertial coefficients could be computed and updated during
the simulation run if they were required.

A more basic limitation occurs because the angular rate transformation
is ill-defined at pitch angles of +90 degrees. Thus,the simulation
cannot be used for spins or vertical climb or dive maneuvers.

A special reduced degree of freedom option is provided for use in
matching flight test data. When the switch I2DOF is set to one, the
computed pitch attitude and pitch rate are ignored and tabulated values
of pitch attitude versus time obtained from flight measurement are
substituted. The tabulated values are also differentiated to determine
pitch rate. Using this procedure, the serodynamic and engine parameters
of the simulation may be more easily adjusted to match measured flight
trajectories.

BALFBET

Subroutine BALFBET computes the aircraft angle of attack, sideslip,
rate of change of sideslip and angle of attack and the airspeed given
the three body axis components of velocity, and the body axis angular
rates.
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BATMOS

Subroutine BATMOS determines air density, the speed of sound, Mach
number, dynamic pressure, total and ambient temperature, total and ambient
pressure, and the equivalent airspeed based on standard atmospheric
properties. It corrects for non~standard temperature based on a temperature

increment specified by the user.

LOOKUP

Subroutine LOOKUP handles the linear interpolation of tabulated
functions of 1, 2, or 3 variables. One of three search modes may be
selected by setting varisble meth equal to 1, 2, or 3. In addicionm,
if the arguments exceed the tabulated values, option switches permit
linear extrapolation, the return of the last value, or the setting of an
error flag.

TAB1 (A, B, C, N, ND)

TABl returns to the calling program a single value determined as a
function of the calling arguments. The first three parameters are
arguments of the LOOKUP table, the fourth specifies the first table
number referenced and the last parameter specifies the number of tables
referenced. If the function depends on one or two parameters, only one
table must be supplied for each value of the third variable. In addition
to supplying the function value, TABl also prints an error message when
the table arguments exceed the tabulated bounds.

TABRD

TABRD is called only during the setup procedure. It reads tabulated
data points used in the interpolation routine from cards and loads them
into designated arrays. At present,all of the tables must be loaded as
a block wvhen the deck is loaded. Individual tables cannot be updated
between runs without reloading the prograa.

RAND

Subroutine RAND is a standard library subroutine which returns
a random number each time it is called. Repeated calls to this
subroutine produces a sequence of normally distributed numbers with
zero mean and unit variance. :

ARDC62

This subroutine contains the standard atmospheric density and
speed of sound tables which are valid from 0 to 240,000 feet above
sea level. Values of density and speed of sound are tabulated every
2000 feet. The subroutine returns one value of density and one value
of the speed of sound given altitude as an input.
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BSETUP

Subroutine BSETUP initializes aircraft position, velocity, and
attitude during the trim procedure. It calculates initial values of
weight and the inertial coefficients used by BROTATE to integrate the
torque equations. Aircraft position can be specified with respect to
the pilot eye location if ICG = 0, or with respect to aircraft cg if
I1CG = 1.

Angular velocities are initialized in body axis rates if IEULR = 0,
and by Euler angle rates if IEULR = 1.

Airspeed may be initialized in knots, or Mach number, depending on
the value of IMACH. It may be ‘also specified by setting the values for
the three components of body axis velocities, UB, VB, and WB. This is
equivalent to specifying airspeed, angle of attack, and sideslip. For
conventional flight, trim angle of attack is fixed and trim pitch attitude
is varied to achieve the desired initial flight path angle.

MINV (HTH, M, DET, LM, MM)

Subroutine MINV is a standard library routine called during trim.
It calculates the inverse of a matrix and the determinant. Array HTH
initially contains the original matrix, and it holds the inverse after
the subroutine returns. M specifies the dimension of the array, and DET
is the value of the determinant. LM and MM are single dimensioned
arrays equal in size to the dimension of the two dimension array.

PRELIMINARY SIMULATION RESULTS

A series of simulation runs have been made in an attempt to verify
the accuracy of the computer model. To date, this attempt has been
limited by the scarcity of fully instrumented open and closed loop
aircraft response data. The only data available thus far has been from
short take-offs made aboard ship. No data has been available for hover
or conventional flight.

Although no comparison flight data was available, it was known that
the Harrier is unstable although controllable in hover and low speed
flight. Simulation results illustrated in Figures 6-11 agree with this
assumption. With stability augmentation off, the aircraft diverges in
all axes when subjected to an elevator doublet starting from a jet
supported trim condition of O and 18 m/sec airspeed. If the stability
augmentation system is engaged, the pitch response is stabilized, but
the airspeed still appears to diverge. The simulation predicts an : !
aperiodic divergence in roll with SAS off. With the SAS engaged, the ‘
lateral response is greatly reduced, but the aircraft still is unstable.

Figure 12 1{1lustrates the aircraft pitch response at 51 m/sec with
SAS off. This simulation predicts that the aircraft is unstable and has
a very rapid aperiodic divergence. This agrees with reference (b) which
predicts a time to double amplitude of 1.95 seconds at a 51 m/sec trim.
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The stability augmentation vystem improves the response at this condition,
but it is difficult to measure equivalent roots because the aircraft
diverges in roll. Figures 13 - 15 illustrate the nature of this
response. The SAS on the spiral mode diverges rapidly, and the

Dutch roll mode is neutrally stable. The simulated Dutch

roll has a period of about 2 seconds with SAS on, and approximately 3
seconds with SAS off. This compares with an estimated period of 11.6
seconds which does not agree too well with the simulation. However, the
estimate is not based on flight test. Thus,it is not completely reliable.

In conventional flight at a speed of 87 m/sec, the simulated aircraft
displays very high short period damping, and a very long period phugoid
with light or neutral damping SAS off. The estimated phugoid characteristics
for this configuration found in reference (b) are a period of 40 seconds
and a damping ratio of .15. This compares reasonably well with a simulated
period of 30 seconds. The simulated Dutch roll period at 87 m/sec
matches well with the estimated value of 3.4 seconds. However, the
spiral is predicted to be stable, whereas the simulated spiral mode is
slightly unstable. (See Figures 16 - 17.)

In addition to the open loop response simulation runs, a study was
conducted to determine if a reasonable pilot model could be developed
for a takeoff and climb mission simulation. A closed loop pilot model
was developed on a trial and error basis which provides reasonably good
control although it may not be entirely realistic. The model was programmed
for a 198 m rolling takeoff with variable wind over the deck. Engine
nozzle angle was initially ten degrees and was rotated to 50 degrees at
the end of the deck. The nozzle was gradually returned toward zero
angle as the altitude and airspeed increased. The model showed a limit
cycle characteristic in pitch during transition. This is indicative of
the high gain and lead required by the pilot during this maneuver. A
pitch up characteristic is evident when the nozzles are rotated to 50
degrees. In spite of the pitch oscillations, the model regulates altitude
and airspeed well. The pitch oscillations are eliminated by increasing
the pilot pitch rate gain. However, a real pilot may not be able to
provide this much damping. (See Figures 18-19.)

The two degree of freedom option was used to c_mpare the simulator
angle of attack response to flight measured angle of attack. Pitch
attitude and elevator position were constrained to match flight measured
values versus time. Then the computed angle of attack response and
altitude trajectory were compared with flight values. The flight data
was obtained from short takeoff runs aboard the carrier Franklin D. Roosevelt.
Flight tests indicated a substantial initial altitude loss when the AVSA
was launched at a high gross weight with inboard 454 liter (120 gallon)
wing tanks. Available data indicated a substantial 1lift loss due to
these stores with deflected engine nozzles. For the particular run
simulated,an altitude loss off the ramp of 2.4 meters (8 feet) was
reported with 13 meter/sec (26 knots) wind over the deck and an ambient
temperature of 32°C (89°F). The simulated store l1ift loss was adjusted
to match the reported altitude loss for the given attitude, elevator,
and throttle time histories. Figures 20 and 21 illustrate the simulated
and measured attitude and angle of attack response. The overall angle




A L S U A AT Y AT T WA M A P AT AT RS P ———

‘038 — 3INIL

oL 9 v z 0
) 2

0
: ‘930
Ha
oL
8'Lg oLl
o — ‘038/14
T "™ sn “IAYA
S €'eg 71
~
W 0
S
‘93q
oL 6
0
S
‘930
oo o D
(0ds/¥alan 1)
. sioMmt 00T = %a “No Svs HOLld
' L]
s | — e

AVBA OPEN LOOP RESPONSE TO STICK DOUBLET

FIGURE 13.

37




77024-30

NADC-

03s — INUL

oot

(23S/¥31TH S°TS)
SLONY 00T = %) ‘130 svs




NADC-77024~30 .;
i
3
L 4
SAS ON, Vo = 100 KNOTS iy
(51.5 METER/SEC)
100
DEG. 50
o
-25
50
Vv =
- DEG. ,
15
10
&
BETA
DEG.
-5
-10 =
Gi ~16
10
prR' ©
DEG 10 g A i e d . ]
) 2 4 6 8 10
TIME - SEC.

FIGURE 15. AVBA OPEN LOOP RESPONSE TO RUDDER DOUBLET

39




‘038 — INIL
oc 82 121 0z ol
] { i | | §
T
. s .0
598 g . ] ’
(8 - o8z :
EEETED 98z 4, m
928 - w — &
" - 68z
o ” 3
3 :
= g m
© x :
B : ° .
>
Q L ‘930 o
2 —
. g
oL &
g
. ® a0
Lt 8
8
: [
(S¥ALAN oL (D3S/¥31IN S°L8)
Jd40 SVS ‘14 0001 = H ‘SIONN OLT = A
A B
e
g’
T R Ir‘l
s - e | = i e




|
}/ NADC-77024-30
|
:i

‘ 170 KNOTS, SAS OFF
(87.5 METER/SEC)

0 4 e s AR R S e

IOPPRTL R e S S S

TIME - SEC

FICURE 17. AVSBA OPEN LOOP RUPDER DOUBLET

41

&3ty

Ry g P AL S S o .
%ot j-,v,(“,-.'f, e i ¥ L SRR
o s
el s T




s
f 23
| =
| NADC-77024-30
)
| =8
f [ [ i { _3
f
| ' ’ - &
' (
L [} 3
| '
J |
|
' .
i
[
|
[
[
| s
0 2
' 1
, g :
\ s
- o F

e T —

100,000
20,000

FIGURE 18. AV8BA SIMULATED CLIMB RESPONSE
42 '




NADC~77024-30

114:...114114 L T Tk L A oa 3 | s <+ X
[
L J
‘038 — INIL
ot 0z oL (]
Y T T
— 0
\ 03a7g
-105
<0
\ 0S
S/W
- Jdoor MYA
oL D '93a
; -0
M wvvinanan—,/ w03
: - oL
(471 00S°12) = M
y o 196 = M

. ONIJHVA HOL1d 10114 MO0 TI0N ND3@ SYELAN 891 “NDO3d ¥3A0 GNIM J3S/¥3LIN N

AV8A SIMULATED SHORT TAKEOFF

FIGURE 19.




NADC-77024-30

Aa

1r - oo e SIMULATION

N\

| . OL | |
5 I el i
o 1 2 3
1 TIME — SEC. FROM RAMP

o=

J A
5

FIGURE 20. COMPARISON OF FLIGHT AND SIMULATION PITCH ATTITUDE




NADC-77024~-30

FLIGHT

= e = SIMULATION

= 3
TIME — SEC. FROM RAMP

SO A




L P ——

NADC-77024-30

of attack match is reasonably close although not exact. There are two
possible explanations to this discrepancy. First, the measured angle of
attack includes distortion due to induced flow. Second, the induced 1lift
versus airspeed may not be modeled accurately. If the measured angle of
attack is assumed accurate, it indicates that the aircraft initially
sinks faster than the simulated values and then arrests sink rate faster
than the model. However, the actual aircraft altitude trajectory was
not measured. Thus, it is not possible to determine the source of the
discrepancy. Nevertheless, the simulation is capable of accurately
predicting performance trends due to variation in weight, thrust, and
wind over the deck.

PLANNED IMPROVEMENTS TO
COMPUTER MODEL

The present VSTOL simulation model represents a step toward a truly
realistic representation of the system dynamics. It is planned to make
the following improvements in the coming year:

1. Incorporate more realistic ship motion dynamics by using the
NSRDC ship motion program to generate randomized ship motion sequences.

2. Include the results of the Vertol wind tunnel measurement of the
wake behind a FF1052 escort Frigate at various roll and yaw angles.

3. Adjust aerodynamic and engine parameters to match flight response
characteristics.

4. Develop a iore sophisticated pilot model which includes response
lag and frequency limits. This will permit an evaluation of various
control configurations under different motion and turbulance configurations.

CONCLUSIONS

The present computer program represents a comparatively versatile
tool that can be used for both stability and performance evaluations of
VSTOL aircraft. The AVSBA model is sufficiently detailed that errors in
predicted results should be largely due to errors in input model parameters
rather than model structure. Further improvements to the model will
require additional data derived from carefully instrumented flight
tests.

: Although the current model is based on the AVSBA Harrier, other VSTOL
aircraft could be simulated relatively easily if the aerodynamic and

" engine data were provided in a prepared form.

- Much work remains to the done before a total VSTOL analysis capability
will be at hand. Major areas include pilot modeling, analysis of turbulence
and ship wake structures, ship motion, and jet induced 1ift effects. It
is planned to address many of these areas, principally pilot modeling
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turbulence modeling in the coming fiscal year. Regular updates to

the computer model will be made as additional data becomes available.

(a)

(b)

(c)

(d)

(e)

(f)

(g)
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LIST OF SYMBOLS
angle of attack - deg
sideslip angle - deg
drag coefficient
1ift coefficient
rolling moment coefficient
rolling moment coefficient per degree of rudder - 1l/deg
pitching moment coefficient
yaving moment coefficient
yawing moment coefficient per degree of sileron - 1/deg
yaving moment coefficient per unit roll rate - 1/rad
side force coefficient

landing gear damping coefficient - Nevtom-sec (__f_lb-n_c)

meter t
elevator - deg

rudder - ceg
jet pipe temperature
landing gear model spring coefficients - -.-.":—:—:9- (-}:-)

roll acceleration - nd/ucz

pitch acceleration - rulluez

yav scceleration - n«llut:z
resction control system

root mean square

revolutions per minute
stability sugmentation system

percent resction control thrust
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LIST OF SYMBOLS (CONT'D)

‘u X body axis airspeed component - m/s (ft/sec)
u rate of change of u - l/lz (f:/ucz)

i UBSS steady state horizontal burble component - m/s (ft/sec) |
Usl horizontal turbulence due to ship pitch - m/s (ft/sec) '
Us2 horizontal turbulence due to random burble - m/s (ft/sec) 1
uN. ratio of horuonnl. burble velocity to ship speed A
v Y body axis airspeed component - m/s (ft/sec) .
\; rate of change of V - -Ioz (ft/uez)

equivalent airspeed - m/s (kts)

vo trim airspeed - m/s (ft/sec)

VRW true airspeed - m/s (ft/sec)

VYBR lateral burble component - m/s (ft/sec)

w : Z body axis air velocity component - m/s (ft/sec)

WBSS steady vertical burble component - m/s (ft/sec)

WBl vertical burble velocity due to deck pitch - m/s (ft/sec)

wB2 random component of vertical burble velocity - m/s (ft/sec)

6 rate of change of aircraft Z axis velocity WRT air - m/s (ft/sec)

o~ angle of attack - deg

’ 2 angle of sideslip - deg

b : acL increment in 1ift coefficient due to stores |
% : e pitch attitude - deg ‘
;‘ Mo vheel braking coefficient ‘
‘; L bank angle - deg a
3 b4 yav angle - deg i‘
3 )

oo il L
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PROGRAM AVEAZ (INPUTOUTPUT+TAPELsTAPE2.TAPELOTAPEDT 9 TAPEASOUTPUT)
COMMON/XFLOAT/A (S00) /IF IXED/TIA(CV0)
CAUMON/CnF /R (CUO0) /ICRF/ZI8(S5V)
CNAON/DAT/ZDATTITILS) +DATHO(60) oCHTSP+SCALE (28) »
1 TMRAXGMPLOT(L6) o ISCALE
COMMON/ZDELNCKRZTPLOT (16) o IPRNT (1))

COMMUN/GAINL/GA(100)

CIMEMSION NODAT (18) sU(Y)
EQUIVALPEMCE (STARer (1)) o (ATL9d(2)) o (RUDSIAR(3) ) 9o (RLONSTKR(T))
ENUIVALENCE (FLATSTKoH(9)) o« (RIDPEDB(11)) o (THROTB(16)) o (RNLoa(19)
1 De(TATMel(1T)) e (TOTRME(20))
EQTVALENCE (I6RANY IR (31))
EALIVALFNCF ([4(22) o NCHK)
M IVALPNCF (TSTAT IR (42))
FOUTVALENCF (NTIME oA (308))
FANTVaL-MCRIITHISe IH(60)) o (TUPLOTeIR(SL:)
ENIIVALFNCE (A(336) oNTTIM) o (OTIML0a(335) ) 0(T1eA(II6))
FANTVALENCE(JCTn(49)) o (ULANNCIB(50))
FAUTVALFICF (JleTA(110))
FPAUEVALENCE (A(230) oVER]IC)
1o (TACL) eI ONE) e (TA(110) o IMACH) s (A(28]) sHIC) o (A(1S]) oFB)

Zo(TA(O) e IFLAT) o (A(ZSA) «COI o (TALIVI) s ITRMP) o (TA(105) ¢ NRUN)
2o (TACLELY e 1CANU) o (TALZI) o ITPROB) v (TA(BL) o TDTL) 0 (1A(62) o IDT2)
o (TAILI)vINTI o (A(I0I) o TIME) o (TACL02) o ITRIMI o (IACLLI) 9 ITRMCHM)
ENIVALENCF ()T3eA()0Y))
EMIVALENCE (TA(199) yN2)
FAIVALFNCE (FREACKGAC(IB))
CONTVALIARCE(TTNIA(14)) o (ILANDIIR(I)) 9 (ICRASHIB(I))
FANTVALEMCE (T2FR0s T (6))
EIVALEPCE (154 (23) yNTIM2)
ENUTVALENCE (MISEDIA()80))

DIMENSION MESAGE (1S)

INTEGER MDATA

nata OTIv2/7.2/

DATA JGCA/EHW O/ o JSCA/INSCALES o INP/SHNPLOT/ ¢ JCH/SHCHTSP/
1 4NATA/6mnNAT/ o Yu/2H W/ eJdilb/2ulbY
OaTe JA/Zeh M/sJIA/ZENIA/

LUATA IPMD/6pFoD /

CATA "AT/6HSTAR LN sOHALIL oo +OHDR o8N POHILNST o S MK
} vbmt TST oMK 10NTHRO soNT VOHPN] s4M ¢OHTOTRIOMM
e el TrTI obm /

DATA /6P )E(e e bMIER 16 HDEG, s 6mCMy ¢HHCMe +4HOEGe s OHPCT o s SMNEWT o
1 apiitlie/

DATA 1T]T/6mAVRA/

NATA IT=1S/1/7¢1UPLOT/0/01ISTAT/0/
(ate JUIATA/Z4%VAT/

nNa1e LTIM/ 0%/

DATA J2/100/ 9 JLAND/O/

natTa OTIML/Z0)/

NaATA JHiinz0/

NATA Tl/¢ge/

('aTA 1EON/1N//

A= 3

T MR T L2
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NATA I1EBLANK/&M / .
NATA 1DATA/Z4HDATA/
NATA [OVPN/6HOPRN/
C 000000 PROON000000000000000000000000000000000000000000000000000000000000
¢
c DATA INPUT SFCTION
c
0UN&01l ©OFAD €071 +NPUN
0207} FOMMAT (12)
NISEDE ]
- 1F (NKUNGFQ,0) STOP o
0n&00 aQrFaAn [000NAMERTIME

¢ CHerx FOW SPECIAL SYMBOLS
N?=)
TF (NRME GNE L IVATA) GO TO 650

FRERARE TO READ DATA
BRINT 2006

kEAD INPYT CARDS

066G OFAN 1050 TFUINCOMMONINCELL ¢ VALUE ¢ MESAGE
IF(IEDFOLIFDD) GO TO %00
GO T0 (550,600:61006200630¢060060]9062) NCOMMON

FLOATING POINT COMMON

N850 £ (NCFLL) = VALUE
PUINT €000+ JAINCELL s VALUE +MESAGE
6O T0 Sel b

(4
c INTEGER COMMON
c
0

0A00 Ja(NCELL)S VALUF
FRIMT SUN5eJThoNCELL 1A INCELL) +MESARE
60 T0 Sah
00al0  ARAINCELL) ®VALUE
O3 IuT 20004 J6ANCELL o VALUE ¢MESAGE
VPN00 FARMAT (10X, 16HNDATA INPUT TO PAS,2MH( 21392¢M ) JUMCOMMON & o
1 FlhcuedS2:]18A8)
39 T0 Se0
0ne20 SEALEINCELL)SVALUE
B INT 2000« JSCAINCELL ¢ VALUE ¢+ MESAGE
QN TU Se¢
00a30 W NTI(NCFLL)SVALUE
o1t 200900 NCELL s VALUE sMESAGE i
02005 FAWMAT (JUX)OMNATA INPUT TO WASe2M( o13¢12M ) COMMON = °
] 110e%5¢1%44)
0 1In 569
Vne6H CHTSKEBVYALIL
PwinT €000eJCHINCELL o VALUE v MESAGE
6 TO 60 S

Ae &

SESREIS SN
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‘ 00As]l R (NCELL)sVALUE
) ORINT 2000 JR'NCELL ¢ VALUE +MESAGE
‘ RN TY =e0 i
00a62 TA(NMCELL)SVALUF
PAINT 200%¢J14«NCELL oI (NCELL) 'MESAGE
GN TO Se0

CPre0e0000000000000000000000000000000000000000000000000000000000000000000
Cc
Cc CeECK LF USER IS REQUESTING [NPUT
(<
DI&50 CANT INLE
[ IF (NAME (NE ,#DATA) GO TO 660 :
IN&S]1 OFal L1011eTED eNCOMMONINCELL + VALUE ¢ MESAGE
IFLIENDF Q. IFON) GO TO %00
RN TU(RSZCA8I) NCOMMON
00452 NATTIT(MCELL)SVALUF
P[0T L0 eIFD I MCOMMOMINCELL s VALUE +MESAGE
AN Ty as]
00693 NATHb(NCELL)SVALUE
OAIMT Ll eTFLeMCOMMONNCELL ¢ VALUE ¢ PESALE
01011 Foumal (Alellenxs[30A1001540)
4% 10 69)
0N&nY  CANT LI
1F (Ma%E JMP o TUDATA) GO TO TOO

(4
(o USER wtHIESTING DATA
c .
CALL ThkuU(]e93eNG)
Gn 10 S0
cooooooooooo..aoooooo V0000000000000 0P00RONVEVICVNIV00000000000000000000
(4
(4

NNT00 IF(MAMEMELIOPRNY) 60 TO 950
_ AFAD 700¢11PCAN,I2RFADCISCALE
0nT0e FPANMAT (S(1Ye11))
IF(ILINELNGNFLU) PEAD 7035 (IPLOT(I)oImlel6)
IF(IPREADNFLVU) READ T0I,(IPRNTI1)e1Im)s]l))
00703 FnaxaT(nllo) :
00701 EONTIMUE
T1vF20.0
lvaprae]
POTMT 2010
f{TumCrs]
{1 TRMESy
{ThUis] !
Jisy2elu ‘ :
Jis) i
07694  ~ANT INIG
! (AL SPTye

‘ 1€ (11Pe06.Fu.0) GO TO 800 i
| Jisylel 9
Vrass 1€(01e0T.93) 6O T0 6000 4
IF(JL1eGTed2.8ND, JGRANED.L) 6N TU 8000 é
|
R A= S
|
|
!

N T Ty
Sl 2 (GACT 0 R TIREY
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6N TO 7999

0000 COANTINUF

0nk00

03000 FNARMAT(10Xe25H TRIM TERMINATED AFTER

1

CONT INUE
BQINT 3000441

M0
172F»U=0
IF(NCeFOe)l) 12ERO=])

IF(172€R0.EQ.1) CALL PRINTO

17ERU=0
TFI(TUPLOT.FOel) CALL DATSAV
OLANSTANME? , 560 ONSTK
O TETKM2? 54 %R ATSTK
TAETSTOTRME406]b

0130 114 ITERATIONS)

CALL WICHYFI(ITITeSTARIAIL ¢RUDIRLNSTKMRLTSTRM9 THROT ¢RN1 o TMET o

THTneMUDAT oU)
PRINT c0UT«RTIME
kTIMF L0,
Junng =]

0nelo  CANTINIY

voeld2

0Nkl

00nS0
00aS]

onv02

06990

TF(TIMP=RTIME]L) 83]1+532.832
IF(ITHISERel) CALL TIMEMIS(TIME)
Nisnlel
(DA LLIN S L

I (TIME LTeTleANNDONCHK e 6TV eANDFREOCKEQ.0) DTIMNSDTINM])

1F (NCHK o GT .0 cAND«FRFOCK 4GTo0.) DTIME,25/FREGCK
FTIME LSDTIvON]

IF(TIME ot o T1 e ANDeNCHK e BT e 0o ANDeFREGCKEG.0) RTIMELSDTIMON]= ;

/NTIm]lenTiMeT]
CANT iy
caLL Lonwye
carL Lute3
IF(TUYLDT.FOe1) CALL DATSAYV
CALL LLOPZ
CaiL LUNM3
TFITUPLI'T.ER«])) CALL DATSAV
IF(TIMEGCR.PTIMF) GO TO 850
16 (ITH50,1eANDJLANUGEUS]) GO TO 850
1 (1CRASH.EN]) GO TO B0
GA TO 8]0
CuHEC” FOR PPINT REVUFST
TFIITAIS.FN,1) CALL TIMENIS(TIME)
PaIMT 51 eJLANDCITDeICRASH
FORMAT (10X o HHJL ANDS 0]2eSnITLE vJ296HICRASHS

PAIHNT REOLLSTED
tr(wCnu.nt.o.on.!StAt.lo.os &0 To 702
CaLL #¥INTO

CONT I NLE

1€ (1L 0TeFO.1) CALL OPLOT
MPsNre )

1P (NZotel.i) TO01eT701050])
CEAD Er)oceoo s CONMAND NOT RECNANIZED
PRINT CNN0MAME

stae 0
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c POINT FOWMAT STATEMENTS
c
c
U]

1000 FNOMAT(1XeAGeDXe09.0)

o

01010 FAOMAT (ALe]]1e5X9T30G10.0015A8)
01020 FAImMAT(A] +sA31vAS)

c

c

c

02006 FNAIMAT (L[ o//77020K030C1N®) e/e20X91N®e28X01H®9/020%0])1M®y]0X
1 o J1MINFUT DATA 98X o h®e/020X0 lHO®. 28X 9 1H®2/020X930(1NMe))

C

| : 02007 POYAT(1MLe//7/7920X030(1®) ¢/ 020Ky 1H® o268 X0 1H®¢/920Xs 1H®y 10X
: 1 AWOPERATE el1XolH®e /020X IH®rTXoJONRUN TINE oFT7,295X0iH®,/
CePNR ) NP eZNY el /020X030(1N0))

C
02010 FOMAT (LML e///7e¢20X9030(1M®) e/ 020X91M®e2HXelHOe/92UKolHO®p]l0X
. 1 10Tl MONE oYXl NO®e/ 020X MP20X01M®e/920X030()He))
c
020950 FORMLT(LRe//910Xe3SHDHIVERY CONTROL CARD ERROR cceee vAS)
02060 FNOPAT(LIXvALeAde]19A6)
[
[
()

(2 1] ..0.'0............0...'....0Q'Q......'.Q..........Q'............‘..Q........Q.

SHROAYTINF SFTUP

CNMNN/RFLOAT/A (S00) /IFIXED/T1A(200)

CNoenNN/CHF/R(200) /1CHF/TI0(50)

ENNIVALEMCE (A(2%) o ALFA) ¢ (VOICoA(229) ) 9 (PHIICeA(230)) o (THETIC

1 6(73i))1¢(PSTICR(232))0e(M]ICeA(L0]))

FANTYRLENCE (T8(AS) TN o (TACLL1) oKTRAIM) 9 (TA(L02) o ITREIM) o

LOIT=Pelb(1NI)) e (ICPPNTIA()26)) s (TTRMCMeIA(LL11)) o (ITPROGIIA(2Y))

FANIVALENCE (TYUFXTelA(L10))

B IIVaLENCE (ALL)0) o CNUKSE)

EAIJVaLb i h (STRETRACLLIG) ) o (CTHETRIA(LLS))

Bt JYALE! CF (V1w oA (TA) ) o (VENA(TT) ) o (VOWSA(THE))

ENNIValbhCR (OC1iea(359) ) e (KETAICIN(3T))

Eprivalbrlh (STAAem (1)) o (THMSTARsR(6)) ¢ (RUNSTROCB(H) ) i
1 (W LTOTRG(L0)) o (NMMEOUIH(R)) ) o {THROTICOIbBILS) ) ¢ IRLONSTKA(T)) :
PONTVALECE (WLATSTIK oK (9)) o (HUNVEUAILIL)) o (THROToH(LG)) o |
1 (TRTafCotr(1m) ) o (THINCoU(10) ) o (NNL oM (1D ol THTNeR(1T7))

ENITVRLPOCE (TriwTwtioR (22)) o (THRTMX 9 (23) ) o (THTMNIH(26) ) o q
JUTHTV R ok (2%9) ) o (PHIMNGH(26) ) o (PHIPXR(2T)) o (PEDMNIN(CE) ) o 3
Z(PFOMRCR(#9) ) s (THTNMN M (33)) o (TNTAMK ok (J6))

CNFVALE BCHF tYSe(I0) ) o tVNIRLICN1I9) ) s (VEWRTICon(36))

PONTYALELCE (METATCIHIIT)) o (STRMINGH(IN) ) 9 (STRMAXOBLIV) )
L(ALSM N (aD) ) o (PLSMAR (K (S]))

‘ EDIIVALEMCELTTPROGITA(ZI) ) o (TTUIA(LIOS) ) o (FNoACLIOB) ) 9 (FEA(109))
. FAITVALENCE (FUACISUI ) o (WwATToA(L/7))0(CLALLI)) e (SPSTALLS))
K ENTVALENCE (CPSToA(15)) o (RHO0A(1B3) ) o (CHORDGACLE2)) ¢ (AREACALLIAD))

e
Y e L

.;. L hes 7
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ENNIVALENCE (NRARGA(LITE)) e (VRNA(TO))

EANIVULEMNCE (UN1A(64) ) o (VELA(65))

ENTIVALENCE (VERICIA(23K))

ENNIVALENCF (JleTA(11A))

ENITIVALENCE (I5(19) o INIT)

FOUIVALENCE (RIBO) sRLAML) o (RLAM2H (B1))

DATA THHTMN/Oo/ e THRTMA/ 102/ 9o THTMN/ =204/ ¢ THTMX/30./

DATA PHIMN/=8e/ PHIMK/S o/ sPEDUN/ =24/ o PEDMR/Z0/

UATA THTINANZO/ «THTINME/ 984/ ¢STRMIN/=T .5/ 0STKMAX/ 60/ sRLSMIN/ =6 ./
[*ATA RLSMAX/Ge/

ICAaE ')
CT4ETH sCOS (COYRSE)
STuFETHISIN(COURSE)

VNd==VSe( THETReYNWR]C
VFWz=VSeSTHETReVEWBTIC
VNTz=VNW
VETs=VEW
1f(ymTI1011,101241011
0lnll CANTINUE
FRIWNUSATANZ (VETVNT) ®R2D
GA TO 1013
01012 PSTIWNUSYH®STGN(le9VET)
1F(VFTekL.0,) PSTWND=0,
01013 (NNTINUE
PRTICEPSIWND=HETALIC
CaLL ASETUP
caLy LuOwe
CALL LLOWY
Cal. Loore
1F(J1ehTe2) GO TOH 1016
CALL mSETUP
Cal,L Lwe
CALL Lhops
s CaL Lbhre
1016 CNITINLE
GA TN (10U1410100102001030) o INODEXT
01601 CNuTINUE
I#{Tel
CALL SWUIFT (2eTHETIC«THTMNTHTUAIMIC900010000
JliogeNoeUoe0oeNeeN, 000900000900 e000900,)
kI TRTXKOBU,
w2FNISL,
TeINTETRwOTIC
FHTICER LVIOGT 3
POINT 20l e THFTICPHIICeMIC
200 FO2MATISKonHTHETICS (FB.2i8MPHIICE  (JFBe200HHICS fF8.2 )
6N 10 S60
01030 CnTInng
CaLl RIUTFT (AeRLNSTHNeSTKMINISTRMAY ¢ THROTICo THRTMN THRTMX ¢
] ALTCTROFLSMINGRLSHMAX s THETIC e THTMN G THTMX sRPEND ¢ PEDOMN ¢ PEDMX o
ePuTICo¥r]IrNePH]IMYX)
POTNT 20l e THROTICORLNSTROWRLTSTAVPHIICIRPENOTHETICoPSTIIC
ON20) FOIuATIZR e NMTAROTE oF R, 3e0MRLNE 1FE.IoONRLATE oFB.JeONPN]
] Bk ZenmPENE oFBeleANTHETE oFRelobMPSIE FH,e2)
0 10 S06

As B
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V1020 CALL SWUTET (ASRLNSTKOSTRMINGSTAMAR 9 THROTICoTHRTMNG THRTMX o
1R, TSTROIWL SMINCOLSMAX s THTNIC ) THTNMN o THTNMX e RPEDO s PELMN ¢ PEDMX o
eFmTICIPH]IMNPR]IMR)

Ey]1aTHROTIC
TaTNSTHTIMIC
PIIMT 202 s RUNSTHOITHROTICIRLTSTEU s THTNICIRPENOIPHIIC
0n202 Fhomal(lOXe HmRLNSTKO oFl0,9:9HTHROTIC oFlU.S+UMRLTSTKO
1eF10.5¢ HHTHTINIC «Fl0.5¢ BMRPEVO 'Fl0.5:64PHIIC oF10.9)
A TO S0
01030 vsnsvEulCee?
CALL, "qUIET (AR NSTKASTKMINIGSTAMAK 1VSQ92500,+160000,4,
151, PSRTRO WL SMINCRLSMAY « THRUTIC o THRTMN THRTMX ¢ RPEDO ¢ PEOMN « PEDMX o
eRETa1Cecne0b,)
VFAICaSLNT (VRW)
T2 T8 TenOT]IC
o] aTHuOT
FPOINT Z03eTHROTICIRLMSTROVEGIC ' HLTSTKORPEONIHETALIC

00203 FAIMAT (a) etMTRENTICS  oFB2o0NRLNSTHOS +FE.2¢8HVEQICE +FB8.2,
1rALTSTROS (PR, 2:80MRPFDOS ¢FEeCodNRFTALICE +FH.2)

00800 COnTINUP

EFTUON
Enn)

00000000000000000000000000000000000000900000000000000000000000000000000000000 000

SIaROUTINE ASETUP

(4
COMMNN/XFLOATZA(S500) /1FIXED/T1A(200)
coOvuIn/CHE/A(Z00) /ICHF /1B (50)
c
DrafFusSIor xMC(10)
. NIMENSTON nxﬂncxsi.nvon(xsv.orPltls’
(o
FAMIVALFNCE (ALPAGA(25)) o (BETAGA(ZA) ) o (ALFARIA(2T) ) ¢ (BETARA(28))
FNIVALENCE (ALFDeA(29)) o (RETDoA(30)) ¢ (SALPHOA(31) ) o tCALPHIA(32))
EN ) IVALPACE (SHETACA(I3)) o (ChETAPA(34))
FAUTValENCF (ALFAICH(462))
PO TvaLErCE (Pmt oBll D)o (THET oA(2 1)) e tPST AL D))o
1 (BHIR sh(6 I)o(THETH A(S D) e(PSIR " JA(BO )
v (r1l sA(16 V) e(T2E «ACLIT ))etTsl dACLlN ))e
3 (Tie 'A(19 ))e(TE? oA(Z0 ))e(TI A2l M)
. (r1d 'A(22 ))elTE) A (23 ))e(T33 sAlle V)
s (L] eA (37 ))elun oA(I" ))o(net eAl3Y )
K) (Gamy  oA(39 ))eltwmMd  oA(I0 ))
c
FAONTVALENCE (Vn 'A(BG )) e (VE vA(DD )detvn oA(6S ))o
) (VFE eA (67 ))o VT A (00 ))otvaw sA(TY )
rd (VMK 'A(T2 ))o(VFR sA(TI ))o(VOR oA(Te ))oe
3- (VB2 sA (TS ))elvne sA(T6 V) (VEW sALTT )
. fvhw oA(Tm ))elaLT eA(MI ))o(RLON oAlNs ))e
[} (PIBT  JA(RS ))e(CLAT oAIRT )t WYY M)
(o

CAIIVALENMCE (WP oAC]105) ) o (R (1UM) ) o (HTV.ACL109) )0

Ae §
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1 (COURSE«A(1102) ¢ (XLATRoA(111)) 0o (XLONRIA(LI12)) g
2 (CLATR ¢A(113)) ¢ (STHETHA(L14)) ¢ (CTHETRGA(115)) '
3 (XIXR  oA()16)) o (XEYY oA(LLT)De(XIZZ oAC(L118))0
. (XIXZ sA(119))e(XMC(1)0A(120)) ¢ (XMASS 2A(130))0
LS (0Tl 'A(167)) (DT eA(168)) (0TI  +A()69)) 0
(- eAL1T0)) o (A(366) 4RNOZ)

>

ENITVALENCE
(HC6 sA(1T6)) o (WALIT ACITT)) o (HHO A (183)) 0
(SOUND 9A(209)) « (PHIIC +A(230)) ¢ (THETICeA(23)) )0
(PEIIC 2A(232)) ¢ (GAMVICIA(233)) ¢ (GAMHICIA(236)) 0
(PRIC  +A(239))e(OBIC +A(236))¢(RAIC +AL23IT)) 0 : *
. (VFQIC +A4(236))0(XIC WA (239))0(VIC oA (240))
FOUTVALENCF (XPeA(225)) 0 (YPoA(226)) ¢ (ZPsA(22T))

We WL N

FQUIVALENCE (MIC eA(261)) o (WALITICoA(262)) o (XIXRICoA(263)) 0
1 (XTYYICoA(266)) 0 (XI12Z1CeA(265)) ¢ (XIXZICoA(266))
ENIVALEMCE (A(I8H) ¢D2R) ¢ (A(IS9) 0R2D) {
FAYTVALENCE (ALN3TS) e xmCCl ) 4
FAUTVALENCE (A(0ATH) exmCC2 )

ENTVALENCE (A(03T7)exMCC3 )

ENIVALENCE (4(037H) ¢XMCCO )

ENUIVALENCE (A(N3TY) ¢ XMCCS )

EQUIVALEMCE (A(0380) ¢ XMCCOH )

EONIVALEMCE (A(03A1) ¢ X¥MCCT )

EONMIVELENCE (n(NJB2) sExmx )

FOTVALEMCE (A(03H3) sbaMY )

EOUIVALENCE (A(NING) oFXMZ )

EQUIVALENCE (URICeA(600)) e (VBICPA(60T)) o (WAICIA(408))

ENUIVALENCE (IFLATeTALE D))o (IDTL «IA(6]1 D))o tIDT2 o3AL62 ))o
b (IUTI «1A(63 ))e(2C6 oRA(GS )) i !
EOIVALFMCE (IDeIA(6Y))

ENUIVALENCE (IMACHITA(114)) o (XMACH,A(T]))

ENIVALENCE (A(10)9SPHI) o (A(L1]1)eCONH])
1e(0(16)eSFST) e tA(19) CPST)
2 o(A(12)eSTHT)I(A(13)eCTHT)
ENIIVALEMCE (A(T7)ePHTU) « (A(R) o THEN) 9 (A(9) +PSTID)
ENNTVALENCE (A(63) oPLM) o (A (686) oULK) ¢ (A(4S) sRLAY
ED'IIVALENCE (JRULReTA(LBS))
CAUTVALEHCE (INODFXToTACILV)) B
ENIIVALEICE (DZPACL) sACIP®)) o (OYMACL) 0A(210)) ¢ (DZPA(L) vA(25T)) : ]
EONTVALENCF (WATTOA(259]) ) o (WWATICA(266) )9 (WFUELICIA(26T))
FAYIVALENCE (4STORE oA (£52))
aTs OMEG/ o T2NUSE=0/ sRE/ 24 ONYVE T/

RSETUP IMTTIALIZFS PILOT POSITION OR AIRCRAFT Co6e POSITION AS
LFSIWEDNe INITIALIZES LONGITUNE «LATITUDE s VNeVE 2 VDeVEE s VNRVERIVNR Y
VO doWE JOMT oMASS o INERTIAS ¢FSIHyTHETRoPHINOFK I o THET oPH] ¢ SINES AND

fnnnnnann

CAGTMES OF PSIRITHETRPHIRITI] ThANUGH T33e AND LOOP CYCLE TIwES

T— e g
o e B ff@guﬂh”
: oy T SO
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IN MILLISECONDS

INPUTS PSITCITHETICPHIICGAMVICBAMMICXICoYICoHICIPBICI0BIC,
HHICIVEQICIWAITICIXIXXICIXIYYICIXIZZ2ICoXIXZICITHETRRA,
XLATRoXLONRMHReT1]l THROUBH T339XPeYPo2PsVNWIVEWVOWCINT]

10T2+INTIeICO IFLAT

OUTPUTS PSTeTHFTPHIIPSIRITHETRIPHIRICLATRISTHETRICTHETR¢RRoMOR
HCARALToRTVIXLAT o XLONCLATPBsQHoRBIVEQIVT e SOUNDsRHNO9 VN ¢
VEoVOIVEE s VNH o VER s VOR o VRWo WAL T o XMASS o XTI XX o XIVY o XIXZ0
XMC (1) THHOUGH XMC(10)90T]1+0T2+0T73

Insl

00000 NTTIALIZE PSIsTHET sPHI

00O A0 ONOOOOONN

r$12pSIIC

TuFTesTHETIC

Futsen]lC

Pgr1RsPS]oN2R

THFTRSTRE TON2R

FHTREPH] #2020
c
Co000eINTTIALIZ7F SINES AND COSINES OF PSIRITHETR.PHIR ¢ TRANSFORMATTIONS
c

CALL BTRANS
Creoee INITIALIZE SINES AND COSINES OF THETRR
c

STHE TsS IN (COURSE)
CTHETRSCOS (COURSE)
CLATVSCUS (XLATR)
P ’
CoovoolntTIALIZE ALToHPPIXLATIXLON (ICUs] MEANS INPUT POSe [.CeS AT (C.G)
p-

kOgWF o
1€(1CH) 10Ge10+20
97010 Howsr|C
ALTEAPweRPeT | S0xPeT230YPeTIIN2P
nensal Teonl
SHVAST] |oxPeT2 0YPeTI]O2P
QIMEST | (9 rPeYROTL2e2P0T32
ENMSAI(eCTHFTROQUMA=STHE TROSIIMY
YNiiegY [CoCTHF THOGUMMeSTHE TROSUMA
) TO 30
00020 hcRsmIC

A=1]

ey

I
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ALTeHCO MR
HPREMCh=T]13exPaT230YP=T3342P
xNiimsXx]C
YOrmsYlC
0n030 ’LATB(IDHMOCTNCTQOVDUN.STNETR)IR“‘KLAY'
XLON® (ADUMOSTHETR*YNUMSCTHETR) / (CLATHORR) ¢ X|LONR
CLATsCUS(XLAT)
kTVSHE*ALT
Ceeee® INITIALJZE PHOR,RE
(4

C IF 1Fitnele THE INITTIAL RATES ARE INPUT AS EULER RATES.
C PHID wFBLACFD BY PHICe THED REPLACED HBY GBIC» PSID REPLACED 8Y RBIC
c

c

C ASSUMEN FULEM RATE SETUP
PHINSPHICOD2R
THEDSUBIC®D2R
LS INeNn ] COD2R
PasPulU=PSINeSTHT*PLA
CRETHE/OCPH] «PSIDOSPHICCTHT QLB
k2gPSJDOCHHTOCTHT=THED®SPH] ¢RLA
6N 10 T9b

IF (IEULK +FQ. 0) GO TO 797 ; 3

(4
00797 CNNTIWUE
C PEGULL AR INvUT
busbw jConen
Ces;n]CoHeR
CasEs ok
Tk  CAMTINUL

INITIALIZE R%O7
CALL YATMOS

S 000N

CooeossrnTIALI?E VELOCITIES FiOM EQUIVALENT AIRSPEED IN KNOTS
Coooseeyr GCITY INITIALIZATION® 000

c
C 1F JuaCwW=le THE I[WPUT VELOCITY VEQIC IS IN MACH NUMMERS
c
C IF JuaCwm=] o THE VELOCITY IS INITIALIZED IN RONY AXES
c .
C IF Tur AIwCKAFT 1S ON THE GWOUNDe VERIC IS THE GROUND (TAXI) VELOCITY
(4
C JF Tur AIWNCHAFT IS AIRHOWNE VEQIC IS THE EOQUIVALENT VELOCITY (WITH
[ ®ESPECT TO THE ALP MASS) .
c
C GAMVIC AND GAMMIC ARE THE INERTIAL VELOCITY VECTOR DIRECTIONAL ANRLES
c Arfre AS SUCHe THNORE VARIATIONS [N THE WINO MAGNITUDE AND DIRECTION.
c
QTORESU HY269°SORT (RNO/RHUZ)
1F (IMACH) 51¢53¢53
53 NMsVER]C® (SOUNN®TMACHS (1=TMACH) /STORE)
c

- Cooo®oINITIALIZF SINES AND COSINES OF GAMV AND GAMM




42

'y
S0

10081

[y ]

082

DLTY

NANC=77024=30

RAMVSGAMVICOPU2R
SAVSSIN(GAMY)
CavaCOS (GAuY)
(RAMMSGAMMICOOZR
QAnaSIN(GAMK)
CrmsCOS (GAMM)
CH22:.® (VOweSLVayEWOCGVOSGH=VNW®CGVOCGH)
cc.vsuoo?¢vcuo.zovouooz-ounooa
aA3Cd®®2~6,oCC !
TF(AA) 4268060
YTs=e9ClH
60 TO S0
YTBeD® (=CReSURT (AA))
VNBVTOCAVe( LM
vEEavVTeCvesgiN
vNs=vTesny
vNRsYNeyhe
YERSVEE=VE W
vNwsVUeyhw
G0 TO S2
ViosTLLI®HICeTZlOVEICeTIL®WB]IC
VEOSTIcoUNICeTZ20VBICeT32%wh]IC
VABET) 306 ][CeT230VHICTII®WRIC

VasYNHe YN
VEFsVEReVEW
NsyDrevVUW

VZNICSSTORFOSHNT (VNRES2VERS® 24 VORG®2)

PANSYNSOZoyFER 8D
VTaSAKT (PADevU®2)
v3sSINT (KAN)

GA4VIC30,0

GAm]Csh,0

IF(VTeENLU,) GO TN $2
GAwY]ICSATON2 (=VNVG) ®R2D
IP(PBLHW,0,) GO TO 42
A s41CBLTALND (VEF o VN) o 2D
SAVsSIN(-emyICoN2R)
CRJsCUS (LMY CON2R)
SumsS[i(iaMNTCON2R)
CRusCOS (11ahMICOD2R)

cComT MUk

VisSOMT (VFReS2.yNRO®2)

1€ (VIetNo0,s0RINNEXT.LTI) GN TO S&
GAMINS=LTAN? (VLR.V])®57,3
TwFTICSALFATIC*RAMIN

CANT INUE

IF(IFLAT) ADe00,58Y
VEsvEE
GA TO 6%

A=13

e

e

SPEEL T VRNV ST s N SR
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L 60 VESVFE*NMERSRTVECLAT
f (1) CONT I NUE
c

c
Coasssl ITIALIZE WAIT.MASS AND INERTIA COFFFICIENTS
c

f WATTICRWAITOOWFUELIC*WWAT]ICowSTORE
warTeswAlTIC
’ XVMASSEAAIT/32.2
t XixxsxIxxic
) XtvysXivyjlc
E x1773x1271C
\ xtx?=x[x71C ’
2ux]vlesy .
UEle/(XIXXOX[ZZ=2) ;
rACtIIBLixXlvYY=X]122)2X122=2)%D
IMC2)B(XIXX=X1YYeX122)®X]IX2D
¥uCtI)Ex]22en
RVMClelExIX7en
XeC(7)=]) /XYY
FUCIS)IB(X]27=R]IXX)*XMC(T)
XvCIn) S (XIXZOXMC(T))
FAC(G)IS(A]YYaX]Z27=XIXX)O®XIX2%D
Xec(u)E((XIXX=RIYY)®XIXXZ) D

AMC LIV EX X XS
x%ec) s XMC(Q)®EXMR = XMC(3)®EXMZ
Ul s xMC(T7)OE xmx
yueed s XMC(T)SEXM?
XveCe 8 XVC(l0)eEXMX = XMC(%)®EXMZ
res = yMC () *EXMY
xUCCH 8  XMC () ®F XMy
AMCC7 &8 XMC(10)eEXMY
(4
Cee®oo ] NITIALI2E LNOP FRAME TIMES IN SECONDS
c
"0T)s,001°10T)
0128,00191D72
LT A=, 0V1*INTY
C
CaLlL ®VELOC
CALL RALFNETVT2)
CALL PATMDS
‘ C
I c
c MAKE SUWF TWAT BLOCK DATA IS CALLED IN
(4
c
PETURN
Enn 5

CeP00000000000000000000000000000000800000000000000000000000000000000000000000000 |

¢ TITLE POUIET . |

Aelé




iy g gy

ODONOOOOON
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SURROUTINE ROUIET (NCONT«CloCMINLICMAXL9C2+CMIN2eCMAX2
le C3+CMINI*CMAXIsCosCMINGsCMAXSL
20 COeCMINSICMAXS1COHICMING 9 CMAXO)

Re MCFARLAND =CSC= OCT. 19y 1972

mODIFTED FEF 21e¢ 1973 RY R.E, MCFARLAND

TO (A) ESTARLISH ONE PERCENT OF RANGE AS THE PARTIAL EVAL. STIZE
AND () TU MAKE THE _INEAR TRIM QUANTITIES EQuAL TO

1HHDe VANe AND» whD RATHER THAN VNDe VEDe AND YDO WHICH DO NOT
PERMIT THRNS., [MPLFMENTFD FOR 360 JUNEe 73 By F. WATSONs CSC

COMMNNZXFLOAT/A (SV0) /IFIXED/1A(200)
CAMMON/CHF /R (200) /ICHF /1B (50)

& HASTC ROUTINE FOR NULLING THE ANGULAR AND LINEAR ACCELERATION VFCTOR
AY FRTPILATION OF TWE NCONT C"S (SIX IS MAXImUM) .

1TPEOA WILL AUTOMATICALLY RESET IF =
ANGJACCELe LESS THAN 0005 RAU/SEC2
LINGACEEL e LEDS TiHAN 01 FT/SECZ

1TOMCM [S THF CONTROL SWITCH FOR THIS ROUTINE

ON=THEGROUMD TATM IS AUTOMATIC IF IMITsl, THE CALLING SEQUENCE, IN
THIS INSTANCF IS IGMOIRED

CI*FMSION STATE (6)

‘AIMENSION MNECK (S)

DVIMENSTOM YZLO) oM (6e6) sDX (D) oV IO) sHTH(O96) eW(6) sLM(6) s MM ()
CTI9FNSIUN DOCIO) DUCT(6) eDOZ(6)900Z(6)+QC(H)

ODIENSION CK(H) CMIN(S)

NDI4FMSION CONT(6)

ENUIVALEMCE (A(307)«CONT (1))

EQNIVALENCE (A(613)sUHU) 2 (A(&16)9VRD) 9 (A(415) ewBD)
EVITVALENCE (ITHADTA(L166)) o (IALLIET) oIM)

EAMIVALENCE (TA(17Y) 9 IREVAL)

THF BCCEPTAMCE CHITFRIA OMDFR IS =
ARDewnl1 e P 91)11) e RHY ¢ vHD
BND CHNILY TwE FIRST TWwO ARE USED FOR GROUND TRIM,

THE QONER FOR STATE IS -
OHD s UAN oMU s UKV e VKD ¢ wHD

FAIvALENCE (lAa(21).1EVAL)

ENNITVALENCE (TGNADIR(31))

ENTVALENCE (ITRMCMeTACILL1)) o (ITRMPYIA(L103)) o (ITRIMeIA(L102))
10(2€0eA(99)) e (NANA(56) ) s (RHDoA(DT) ) 9 (VNDoA (BB)) o (VEDoA (89))
Ee(YONA (YD) ) o (TTPRNGOIA(Z3)) o (RAMVICA(233)) ¢ (PHITICeA(230))
Ie(HICIA(286])) o (INIToIH(19)) o (THETICIA(231)) ¢ (XNGoA(184))
Co(IMOToTACIO)) o (FRGToTIA(LL))

A=15

ke,

DR e R R

S S

AL M

ranant




nonlo
00n20
00030

oros0

0nnéel
ocne2
0nne3
0nnse
vanedS
onnes
20,67
[ LLTY.]
0n0S0

(4
9woneo
nonea
(4
00070

onnv2

- e e e m s S e

NADC=77024=30

ENUIVALENCE (STATE(]) «A(39]))

FOUTVALENCF (RLAM20B(8]1)) ¢ (RLAMLeB(80))
FQUIVALENCF (HUECK (1) eA(272))

FONTVALENCE (XRGoA(L1R5) ) o (ZHGA(258)) 9 (1CGoIA(64))
FOUIVALENCF (ZPeA(22T)) o (XPeA(2€9)) 2 (STHTSA(12)) o (CTHToA(13))
FQUIVALENCF (ZNGoA(257) ) ¢ (R2DALISF) ) 9 (THETRA(S))
EQUIVALENCF (TA(110) o INDEXT)

NATA GAIN/Z1./eNHALF/)10/

OATA INEw/0/

NATA RSCALF1/1./7eNSCALER/)e/

DaTa UQz/".ﬂ"u’.o.olOO-O”OSO’.O‘0000005'0.0‘/
NATA XTuK/ .9/

OATA DUCI/6e,01/

D1 = Uhy

02 s vBb

LY = whD

IF(TTwMCT) 10010060
IFLITRME) $0,50,20

IF (1) 100e¢160030

€T INVE

1TQuP=0

STaTF (1)=PRN
STATE () =2URD

STATF (3)sPRD

STaTFle) = D]

STATF(S) = nN?

STATE(6) = DI

IF(InIT) 6lesless

6O 10 (6706640465:66063062) 0N
(DT (H) =0

CONT (H) =05

CMmT(6)=Ce

CAMT (I) =]

COnT12) 80 2

T (1)sCl

CONT INUE

COANT Tt
IF(IHEVAL.EQL.0) INEWSO
WETHRN 2

CONTINUVE
IF(ITHMP) T0470463
IF(INIT=IHITP) 700160070

Do 72 Isleo
w(1)=uQZ2(1)/N0Z(T)
CsTINUE

RATNMNS],

166AUS0

1STFPe0

IF(INIT) 1200120080

A=l6

e s




NANC=77026=30

C GPOUNN TRIM SETUP r
00c80 GAwVICsO,
PuT ICok AMROR2D \ ’
IugTPsl E
ha?
LS ¥4
ZxsSORT ((ZNG=2RG) 924 (XNG=XRG) #*2)
THETRSATAM2 ((ZNG=ZRG) ¢ 2X) ¢RLAMI
TMETICERPDOTHETR
STUTSsSIN(THFTR)
CruTsCuS(THETR)
A IF(ICG) Bl.n2e86
00082 HICMAXE (ZH(-=ZP) OCTHT» (XP=XKG) *STHT+HDECK (1) ],
Cagnie)sniCmax=3,
O 10 46
00AKe HTICVAAR)WHOCTHToRRASSTHTHOECK (L)ool
Catri(e) sICuaL=3,
0nNHe CH(2)SHICMAR=CMINI2)
7187N0e7te]
THTYAXSuTAN2(L1+SORT (Z]1992+ (XNG=XRG) *92) ) *RZD *RLAM]I*R2D
77287NG6=7G=],
CIOINIL)IZLTANC(22+SNRT (229924 (XNG=XRG) *92)) ®R2D +RLAM] *R2D
C(1)STeTMAX=CMIN(L)
tne(lis ]
DLAT2E Y B
GO T le0
C NORMA) TRIM SETUP
00120 MsnCONT
[ £ 1Y
luiTRSU
U 130 1=2]e6
00139 02 (1)sHGCIC(T)
0N132 6O TO (13hel37¢135¢13901369133) N
00133 Cu(n)3Cmaxn=CrIMNG
Catr. (n)sChING
00136 (v (5)SCrAXS=CMING
CAtnID) SCHINS
00135 (v (s)3Cax6=CMING
Cafm(e) sCMING
00336 (e (3)sCwar3=CuIN]
4 CaArn(S) sV Ny
00137 (x(2)3Craxc=CM[N2
CuINn(2) sCMIN2
00136 e (l)3Canx]=CnIN]
Cuarn(l)scriN]
90]60 [flﬂlﬁll
IEvaLsy
JJuso
C ESTARLISH STATE VECTOR
00160 -0 TO (16601650164601630162:161) oM .
or16l Q7(n) 8 D2 .
ON1AE (7(S)3KHKD
00163 Gr(e) = Nl
0n166 G7(3)3Pud
0N1AS G2 (7)) = VI

O et

A=17

-
N St o A T




NADC=TT024-30
00166 07 (1)=uhDd
PRINT S02¢(QZ(Ijels}e6)?
00802 FNRMAT()O0X,THQZ(]1)= 06613.%) /
C aCCePTAMCE :
Cc
1TeR0GS)

P 2064 IsloM
IF (AMS(02(1))=D02(I)) 204+206,200
00206 CONTINUE
1rornus0
00206 CANTINUE
= 1F (1TPRNGER0) RETURN
or1ud 60 TO |lﬂholﬁ50lﬂ§0153'lﬂzol‘llON
0Nn)8l Ce(h)=(Co=CMINLA))/CK (D)
CN1H2 OC(5I®(CH=CMINIS))/CK(S)
00]83 CC(e)=(Co=CMIMIL))/CKTS)
ONIHe OC(3)S(CI=CUMIN(I)I/CK(I)
0N1BS LC(2)S(Ce=CMIN(2))/CK(2)
00186 GCe(l)s(Cl=CMIN(]))/CK(])
ON190 IF(JJ? 002000220
00200 TC(TORANGEN,)1AND.ISTEP.LE.2%) 60 TO 201
NN Ziv [=]lem
0N210 v72(1)8021(])
FRsLPS0,
no 21n Is)ev
00218 ERSQPEERSHP (YZ(T)®W(]l))ee2 -
an Y0 203
00201 "Qs“.o .
nO z0e Jslem
00202 FASNSERSLS (NZ(J)OW(J))ee2
ENSgOP s, 92ERSQP
(F(FRSU.GE LFRSOPL) 16KAD=V
IF(IGRADLEN,D) ISTEPSO
. PRIMT H15e¢ FRSN.ERSQP
00515 FNWMAT (10X nHERSOS v613.5+10% ERSOPs vG13.5)
IF(16KALEL.V) GO TH 200
ERSQPEt PSQ
a0 10 337
00203 CANTINE
IF(IMIT) 209,209,217
00209 &n 0 lfxe021502160£1302120211loN
00211 CANT(LISCO
00212 CONT (5)sCS
00213 COuT (e)uls
00216 (NNHT(I)ECY
V0219 CoNT(cIaCe
00716 CANT(L)eC
00217 CNANTINUE
STATF (1) =PHD
STATF (2)sUKD
STATF (3)sHD
STATE(s) =& 0] 5 N
STATF(Y) = N?
STATE (0) = NI § o

A=l8

N e e o




o oo

00220
00230

- 00260
c

00290
it 00300

vo3le

0¢320

00330
c

00503

00337

0023
; 86339
N"33%

i 3 90360
{ <

NANC=TT7026=30
Jusl

[rvaLs=l

6n 10 310
Un 230 Is].mM
HiledJ)®(GZ(I)=Y2(1))/0QC(IY)

CC (I =GC (YJ) =0AC (JJ)

IF(INEw) QeDo260,290
Jeva, 3 0

COMT INVE
17 (Ju=N) 300,320,320

JusyJel
AT L)

0C (JJ)20C (JY) *092C (JV)
Ins0

¢n T0 390

CANTINUE

JYJs=0

InFusl]

1EvaLs0

Ius]

DN 330 Le)eN

0N 330 JsleN

rTH(LeJ)=0,

0A 330 I=].v
BTH(LOJ)SRTHILIJ)SH(ToL) ®H(TeJ)®W ()

PIFT S030((M(TeJd)oInleb) eysled)
FOQMAT(LUXoBHM(TeJ)® 0/06(6613.5¢/))
CALL MIMV (HTHeMDETLMoMM)

1ARANS)

nATMNE], E

l'(lNOtlT.Eﬂ.l) 6“”..’

CANT INUE

IFLISTEP.6TL.0) GO0 TO 336
AN T Jdde

nn 339 Jeleh

Y7(J)807(J)

CANTIYNNE
UN Jev J=)eN
viT)s9,
6N 360 Js)em
ViTIsVil)=m(Jel)ovYZ(J)OW(J)

4 e ’ v
oo L
A‘;?”’wm;“f}‘_m}‘« 7

At A A A AN b




NADC=T7026=30

0n 3%0 Is=)lewN
Dx(1)=0,
0N 350 y=]leN
00350 Dx(I)SOX(I)eMTH(TrJ) OV (L)
ISTEP=]STEP]
1P (ISTEP.GE ,25) IGRAN=O
IF(1GRADFQ.V) ISTEP=O
IF(INVEXT.EQel) GO TO 351
"n 10 352
00351 CONTINUE
NETEm(1e])®H(202)=n(201)OH(102)
Dx(2)s(le®YZ(l)O®H(1e2)=YZ(2)®H(19)))/(DETels)
Ox(1)18(=v2(1)1®H(202)¢).®Y2(2)®H(20]1))/(DETe)s)
POIMT 393+0X(1)eDR(2)e¥2(1)eY2(&)
00353 FOOMAT(IXeTHOX(L1)® oFl0.5¢THDX(Z)2 oF1l0.S¢THYZ())s
1 7myli¢)s  oF10.5)
00352 CNONTINUE

c
C
C YIJUK PERCENT MAXIMUM EXCURSION
C
ascCaLEls].
egCaLE?=].,
LR ESLE XL

IF(INVEXTEQel) XIUKS.2
00360 DA 37V [sleN
XxshX(])
1P (xx=X1JUx) 363.363.362
00362 QSCALElSX]IUK/XX
60 TO so0¢9
ON3GI TP (XXeXIUK) J04¢369.309
00356 weCALEl==xIyx/xXx
00369  CANTIWUF
s TF(NSCALEL.LT.RSCALER) WSCALER2SRSCALE]
00370 CONMNTINUE
IF{TURADFEQ.)) GAINSGAIN® .97
NN 371 jsleN
00371 AC(1)=UC(I)eDX(T)®GAIN®RSCALER
c
00390 PA 395 Is]eN
Xv=QC(])
IF(XY) 392¢392¢393
00392 0C(1)30.05
61 TO 365
00383 IF(xY=1.0) 395¢394939s
0r3% GUC(TIZV.YS
00395 CoanTfrve
1F(Im]T) 39646004396
00396 FICeCC(7)OCv (2) oCMIN(2)
TP T1Ce0GC(1)OCK (1) oCMIN(])
PRIMNT I¥Te0C(1)eNAC(2)
00397 FORVAT(IXeTHIC(L1)E  oF10eSelXeTHAC(2)® oF10.5)
N 10 607
0600 CANTINUE
6O TO (60U6e8N%06060603¢602060]) oN

oFl10:.50




——

B - o a Cr M X el B S WL AVNB el WS AR W S W

NADC=7T7024=30

006401 CASOC(O)OCK (6) *CMIN(S)
00402 CS=2C(S)*CK (9) *CMIN(S)
00603 CasnCle)oCK(6)*CMIN(S)
Vna0s C3IsNC(I)oCK (3) *CMIN(I)
00609 C230C i) OCK (2)*CMIN(2)
0nale ClsaCl)eCh (1) eCMIN(])
00407 CANTINUE

kETURN
Eun

e

“w o . v

.00..Q.........0............Q...0....P..'............‘........Q..............QQ.

OOONIONNINANNONNOONONONONNOONONOOON

OO0

7 o T e

SURQQOUTINE (L0NOP2

wODIFIED BY P.E€, MCFARLAND JAN.149197¢

00000000000 0000000000000000000000%90000000000000000000000000000000000
® LONk2 IS A COMHINATION OF FSAA BASIC SLOOPL AND SLOOP¢ L4
e .
® Lnnpe CALLS THE FOLLOWING SUBROUT INES=e= o
NATE:  SURROUTINES IN PARENTHESES MAVE QEEN CODED IN=( INE L4
CONTw? L4
AERU2 o
wINUC .
(MTORGUF) .
MeOTATE L]
°

L ]

e

.

e

[ ]

L ]

.

-

(WFTOTAL)
ATRANSFO
(aVERTICA)
(amOR ] 20N)
aveLocl!y

(MACCELEPATION)
00000000000 000000000000000000000000000000000000000000000000000000%0
N L ]

IF NUSEUsTs THIS LOOP USES DT1 AS THE FRAME TIME .
2 vT2 .

L ]

00000000000 000000R00000000000R0NR000REN00000000000000000000000000000
® L1 THOK: Dy JONES =CSCe apQlL 1973 e
0000000000000 0R00000000000000000000000000000000000000000000000000000

6000000000009 90 00

CN+MON/XFLOAT/A(500) 7TIFIXED/TA(2VO)
COMMON/CHF /4(200) /ICBF/TIR(S0)

AIMENSTON NXPA(LS) oDYPALLS) oDZPA(LS)

NIMENSION TTOUCH(S) « VOXN(T) s vOKE (T)

FAUTVALENCE (VR A (656))

FOUTVALENCE (ITOUCH (1) oTACL10)) o (IHNRAKSIB(29)) 9 (VOKN(L) 0A(433))
FONIVALFNCE (FGXMoA (655))

FAUTVALENCFE (VOKF (1) oA (060))

ENITVALENCE (CPMI  sA(UL1)) o (STHT  sA(UL2)) o (CTHT +A(013))

A=2]

-




ey T

RS

(4

FAUTVALENCE (T1) 2A(16 D))o
000001 (722 «Al27 ))etTI) eAL)B ))eiT)2 A1 )
[LLL 1L (Tee oA(20 ))o(TIR oA(2) 1) (T)D 'A(22 1))
000003 (T23 oA (23 ))elTIS A (26 ))

C

ENIVALENCE (PH A(3T)) e
00000% (Qb A (38 )) o (RE WA(3Y )) e (PRD WA(9S )) o
000003 QD oA(S6 V) e (KHD +A(ST ))o
000006 (VN WA(64 )) o (VF sA (65 ))e (VD sA(66 ))o
0nn00S (VEE  <ALBT )) ;

EQUIVALFNCE (DXPA(L) cA(1H®)) o (DYPALL)9A(210)) 0 (DZPA(L) 0A(257))

ENIIVALEMCE (SPSTeA(16)) ¢ (CPSIA(1S))

EMITVALENCE (XPoA(225)) 0 (YPA(220)) ¢ (2P0A(22T))

ENYIVALENCE (TSLARYIA(104))

ENNIVALENCF (WATTeA(1T77))
ENNIVALENCE (ISTAT IR (62))
FAIVALENCF (NCHK o IB (22))

(4

ENIVALENCE (ALTD  oA( BO)) o (ALT oA 83))9(SLAT +A( 86))
00n00Z (CLAT oA( B7)) o (UNV oA( HUY)),

000003 (VED oA (B9 )) e (VDD sA(90 )) (AR 'A(9] D))o
000006 (ay eA(92 )) o (A2 sA(93 )) o (AXP sA(9% ))o
000005 (AYP W8IYS )) e (A2ZP oA (96 1)y (6 sAl OT))
0nO006 (RTVeA(109)) e (XMASS,A(130))

c

FAMTVALENCE (FAYoA(136)) ¢ (FAY,A(L3T)) o (FAZWALL38)),
0onnov] - (FEXoA(139)) o (FEY.A(260)) 0 (FE20A(18])))
0nno0z (FOXYoA(162)) o (FOYOA(183)) 0 (FRZeA(168))

060003 (FTXoACLa9) ) o (FTYCA(166))0(FT20a(167))
c .

FAYTVALENCE (FN vA(168) )0 (FE vA(169)) o (FD vA(150) )¢
000001 (F6 0 (15)))

c.

FNYIVALENCE (TAL  oA(155)) 0 (TAM sA(150)) e (TAN oA(1ST) )
00000} (TEL ¢A(15B))o(TEM oA(159))(TEN oA(1601),
0nn002 (TGL  9A(101))o(TBM oA(162))¢(TGN +A(163)),
00n0V3s (TTL  oA(104))e(TTM SAL1I6S))e(TTN eAll00))

(<

ENUIVALENCE (DT)  +AL)BT)) e (DT2 sA(168))

Cc

NADC=T7026=30

FOUTVALENCF (MR oA (170))

FALUIVALEMCE (HCReALLTO)) o (IMONESIA())) o (JFLATIA(S)) o (IFFCIoTA(T))

FANTVALENCE(TTOIMOTA(L02)) o (NRQUNoTA(L0%)) ¢ INUSEDsIA(180))

FOUIVALENCF (VX eA(Z00)) e (VYea(20]))

ENNTVALENCE (WFLIEL oA (2649)) o (WIATIA(250)) o (
00000] wATTUA(ZS])) o (WSTOWELA(R52))

[
[
4
OATA HaTE/16,1/
DATA TS/060/¢UMFG/ o TR26BSE=6/
c
c

UTysDTZ

A=22

b e




0O0O0OOOOOONOONOO

S 00000 O00O0OOON
-

2 X-X-J
‘N

OOOOOOOHO

o000

- . - - .. P L e e S e EEmAcEn At

NAOC=T7020=30

ar

DELTHE.5DT2

0000000000000 000000000000000000000000%9 000000000000 000000000000000000000

0000000000000 00000000000000000000000000000000 ¢

® CALL FAST CONTHOL SUBKOUTINE .
000000000000000000000000000000000000000000000

‘e CALL FAST AEKO SUBROUTINE o
0000000000000 0000008000000000000000800000000%00

caLL PrLor
caLy ComTR
CaLL ENGIME
CALL AEw02
0000000000000 00800000009300000000000000000000
POOOV0S00000008000000000000000000000000000000

® CALL TURRULENCE SURRUUTINE .
P00000000000000000000000000000000000000000000

CaLlL wINDC
0000000000000000000000000000000000000000000200000000000000000000000¢0
® Tuf FOLLOWING IS THE EGQUIVALENT OF «BTORQUE= IN=LINE COOED .
0000000000000000000000000000000000000000000000000000800000000000000¢
° 3

IF(IREAN) ]e) el

FhYSOe it

FARYS0e

FA7s0.

TaLs0.

wauo.

T6M20e

6N 1IN 3

CALL GEARS

CO™T INUE :
® Tuls PULTION CALCULATES TOTAL TORQUE IN HOOY AXES(LsMe AND N) L
o . '
® INPITS= TALoTAMoTANOTELITEMITENITGL ¢ TGM TAN .
® .
S CuroyTS=TTLTTMTIN )
00000000000000000000000000000000090000000000000000000000000000000000

TTLsTALSTELOTOL
TTUSTAMOTEMS TiiM
TTYsTANCTENCTLN
0000800000005 0000000000000800000000000000000000000000000000000000000

00000000000000000000000000000000000000000000
® CALL SUHROUTINE TO CALCULATE RATATIONAL ©

A=23

4”""‘5“«'5‘-&\',“;
S {4

A




NADC=T77026=30

c ® ACCELERATIONS VELOCITIES: AND ANGLES 4
(o P00000000000000000000000000000000000000000000
(4
4 CALL BROTATF(ULT2)

c
g 000000000000000000000000000000000000000000000000008000000000000090800
(< ® Twe FOLLOWING IS THE EWUIVALENT OF =RFTOTAL= COODED IN=L INE o
¢ 0000000000000 0000000000000000000000000000000000000000000000000000000
C ® b ®
C © PNQTION CALCULATES TOTAL FORCES IN HODY AXES L]
C L ®
C ® INPUTS= FAXoFAYFAZIFEXIFEYIFEZ'FGXsFGY9FGZ Lod
Cc . e
( ® OUTPUTS= FTXFTYFT2 e
¢ 0000000000000 00000000000000000000000000000000000000000000000000000 8
c

FYXSFAKFEXeFGX

FTYSFAYeFFYeFGY

FY28FAZeFE2eFG2

0000000000000 0000000000000000000000000000000000000000000000000000000

00800000000 00000000000000000000000000000000

® CALL SUBROUTINE TO CALCULATE STANDARD .
¢ TOANSFORMATIONSs AND SINES AND COSINES .
® Pule THETAs AND PSI )

LYY TR LTI LR AAZ 222222222 22221 21 2 2 )
]

CALL BTRANS

.........0.'.0.0.........0.....Q...O......'.......................‘.

OO0 NONNONND OOOOONOOO

® TuFr FOLLOWING IS THE EQUIVALENT OF <BVERTICA= IN=LINE CODED. ¢
00000000000000000000000000000000000000000000000000000000000000000000
. : e
® THTS PURTION CALCULATES FD AND VODe INTEGRATES VDD TO GEY VD¢ .
@ CALCULATES ALTDe INTEGRATES ALTU TO GET ALTe CALCULATES MCGIHWEEL®
e S
® INPUTS~ FTlofTVoFTZoYIJ'TZJoTllofﬁoﬁYVvVEoVNolNASSoNRoIFLATOIQQDEO
. o
® (TPITSe VODeVODoALTNAL T eHCGoFDINWEFL L]
00000000000000000000000000000000000000000000000000000000000000000000
e C

e C

FNST13*F TXeT2I9FTYT3I*FTZ
WAITRUATTOewwAToWFUEL*WSTORE
X4ASSsvATIT/G
VAN (FDeF () /XMASS
IF(IFLAT) 20410,20

ROTATING EARTH

AN10 VNMze (VESSZeVN®02) /RTVEVDD

o0 ON

A=24

——




i "r et e e ws - Sw— - - — Ve i we

NADC=77024=30

00020 IF(IMOOE) 30.90,640
(4

00030 vhANP=VOD
vnoesvy
LELTHE0. 50T
61 10 90

00060 [F(IFFCI) S0:50,90
0080 VnevD ¢ DELTH®(3,0°vDD=VOOP)
UL LT )
ALT=ALT = DELTH®(VDeVOPR)
vhosy
(1] AL The=yD
FCASALT=NR

00000000000000000000000000000000000000000000000000000000080000000000
® TWE FOLLOWING 1S EQUIVALENT TO =UHORIZON= [N=_ INE CODED b
000000000000000000000000000000000000000000000000000000008000000000000
° o
TUIS PURTION CALCULATES FNoFEsVNUoVED INTEGRATES TO GET VNoVE,
CALCULATES VEE

[ ]
L 2
[ ]
®
L ]
* 1ANESIFLAT.IFFCL
P
® OYYPYTS= FNFFsVMOoVED s VNIVE s VEE
..............Q...0...0....Q.O.Q..........Q...O...........000.'....

FraTlleETeT219FTYeTI]OFT2

FERT1CoFTXeT22°FTYeTI29FTZ

TEMP=l s /7XMASS

IF(IFLAT) 20001000200

OO OODODODOOOO

®
[ ]
»
[ ]
INPUTS= T11eT21eT310T120T220T32¢F TXoFTYFTZoXMASSsRTVSLATICLATs ©
L ]
L J
L 2
[ J

c

Co000epNTATING FARTH

(4 p

109 TLATSSLAT/CLAT
1Fupiel /&ty
VNNSFNOTEMP s (VNOYD=VESS20TLAT) oTENWP]
VENSFESTEMPe (VEOVNeYNOVESTLAT) ®TEMP]

69 T0 300 g
(4
Ce0000f LAT EAkTH
c
200 VNNSFNS TEMP

VENSFESTEMP
Joa IF (I«0UE) 40047000500
006400 vVNvNRSVYND
VENPSVED
G 10 760
S0n 1F(1FFCI) 6000000700
00400 vusyM ¢ NELTH® (3,00yND=VNDP)
VNP BYND
VESVF ¢ DELTH® (3,00yED=VEDR)

A=2S

W S TR Y 4 L
A N

heak npn

%
%
1
:

et e st




NADC=77026=30

VENPsVED
700 veravE
FTYlsFLXeFAX=WAITO®STHT
IF(AMS(FTX]1)GT,ABS (FGXM)) GO TO 702
1F (JAKAKENe]l ¢ANDeITOUCH(2) ¢EQel ANDABS (VR) oLTe2.) GO TO 701
60 T0 70¢
0701 vaevDRN ()
VFaVUKE (1))
VEEsVE
0v02 CANT INUF
IF(IFLAT) 900+800¢900
™ C
CeooedLnTATING EARTH
Cc
800 VFFavE=OMEGPPTVOCLAT
00 CONT INUL
VXEVYN®CPS] oVE®SPS]
vysvEeCPSl=yNogPS]
VNEsVUKN(]1) eCPST*VDKE (1) *SPST
VRsVX=VDR

POPOOBRROP00090000000000000000000000000000000
® CALL SUBROUTINE TO CALCULATE INERTIAL VEL.®
® Wo.Ho.T, INFRTIAL WIND COMPONENTSe AND .

® HNDY AXIS VELOCITELS UsVe AND W L4
000000000000000000000000000000000000008000000

CaLl &veLOC

0000000000000000000000°0000000000000000000000

® CALL SUBROUTINE TO CALCULATE QUANTITIES L
® RELATIVE TO ALPMA AND HETA L L
0000000000000 000000000000000000000000000000080

CALL BALFEET(DT?)

0000000000000 00000000000000000000009000000000000000000000000000000000

® TuF FOLLOVYING 1S EOUIVALENT TO =BACCELERATION= IN=_INE CODED .
0000000000000 000000000000000000000900000800000000008000080000000000000
L J L ]

TH1S YONTION CALCULATES BODY AXIS CGes AND PILOT ACCELERATIONS -
.

.
.
® 14M9UTS™ VODXMASSoFGTI19oT2)0TIL0T120T220T329T130T239T339VNDeVED®
® .
®

PHoOHeRHIPED 0D IRBD 4 XP +YP o 2P . i
® ; .
® QUTPUITS= AYoAYsA29AXPAYPIAZP °

000000000008 000000000000000000000%0000000000000000000000000000000000

AOOOCOOANOANIONONNATOONOND OOOOOO OONOOOHO

LxsFTX/XwASS

A=26




AYaFTY/XMASS
A73FTZ/XMASS

NADC=77024=30

c
Ceeeoopr 0T ACCFLFRATION
c

voaNYPA(15)=DYPA(S)
7Ps0ZPA (15)=D2ZPA(S)
AXOzAX= (RHO02+QR®92) #XPe (PB®OR=RBD) *YP+ (PARSRA+QBD) #2P
AYOZAY e (MHOOHORAD) *XP= (RHPS2+PRP42) SYPe (QRSRA=PHD) *2ZP
A7P=A2¢ (FRORR=UAD) *XP+ (AH*RB+PRL) eYP= (QB*22.Pa"e2) 872P

|
r
{ XPeNXPA (1Y) =DXPA(S)

c
c
c
c
¢
c
caLL SHOw
03000 CANTINUE
c
KETURN
c
END

(4
C
r C
c.
c
C O0DIF IRV BY W.E,
c
c
c
c
C
¢
3
c
‘FOHIVALENCt
2
3
[
5
(~

ENNTVALFNCE

IF(1ISTAT.EQR.0) GO YO 3000

SUHROUTINE LVOP3
De JONES = COMPUTER SCIFNCES CORPORATION

MCFARLAND JANG 1491976

CNuMON/XFLOAT/A (S00)/TIFIXED/1A(200)

(XLAT oA (85 D)o (SLAT +A(BO )) o (CLAT
(RTY eAI3U9)) 0 (FG sAl1S1)) s (WALT

(71} WAL16 ))e(T2] 'ALLT 1) e(TI)
(112 WA(19 ))e(TRC WA(20 ))e(T32
(713 oA(22 ))e(T23 oA(23 ))e(TI3
(XLON oA (t® )) o (XLAT +A(8S 1) o (MWEEL
(XFR sA(103)) ¢ (YPR vA(1U8) )¢ (HPR
(ONR oA(106)) s (DER sAL10T)) o (RR

(XLATR 4A(111))e(XLONR sA(112)) 9 (CLATR

1 (STRETRA(116)) o (CTHETReA(115)) 9 (XCGoA(LITS)) o

T A v

A=27

[YYYYY XYY Y TR YR XYY YR AR L2 2L T2 2 22 22 2 3

® CALL FAST USFR UTILLITY SURROUTINE
0000000000 00000000000000000008000000000000000

O...Q..O..C..QOQ.'.C.O..'0.'..".0....’....0...Q.............QO....Q..O....Q..Q.

ENIVALENCFE (A(BL) oXLOND) o (A(82) o XLATD) 9 (A(B4) ¢ XLON) »

'A(BY ))o
ALLlTT))

sA(1B )
sA (2] Y)o
A28 )
dA(L02)) 0
'A(10S)) e

'A(1048))

sA(113))0

PO
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3 (YCG «A(1TS)) ¢ (HCO A(1T6) )0
3 (GAMY A (35 )) e (GAMH  +A(36 )) e (PL sA(&0 ))o
L (oL oA(6] ))o(RL sA(62 )) o (PLB eAl463 ))o
S (ULR A(46 )) o (RLD eA(6S )) e (VN oA(66 ))
c
EQUIVALENCE (VE sA(65 ))e (VD 2A(66 )) o (VEE oA (GT ))oe
] (vt sA (BB )) o (VG 2A(69 )) o (VNR WA(T2 N
2 (VER oA(TI 1) e (VDR A(TE D))o (SLAT oA(B6 ))o»
3 (CLATA(BT)) o (RTVeA(L09)) e (DTIA(169))
C
FOUIVALENCE (IFLATeIA(N))
ENTVALENCE (IMODECIA(L)) o (IFFCIoTA(T))
ENUIVALENCE (INALG3.1A(8Y))
Jo( A(BY) o ALT)
ENIIVALENCE (A()130) ¢ XMASS)
ENUIVALENCFE (XP A (225)) o LYPoA(226)) 9 (ZP9A(227))
FOITIVALENCE (NUSEDeTA(180))
ENNIVALENCF (UT2.A()eN))
(4
<
DATA TS/0./+RE/20898906,/
c
c .
c
c
C
c
ps .
NiSENS )
DT1sDT2eNUSFD
1FFCl=0
c
(o
i CaLL BATMOS
(o

CeoeesTulS PORTION OF THE PPOGRAM CALCULATES RADIUS TO C@.

(]

CooveenaV]ITY FONCEILATITUDE AND LONG*=

(4

Cosooo[TINF (OTe INTEGRATES TO GET LATITHDE AND LONGITUDE: AND CALCULATE
c

Ceoe0oSINF AND COSINE OF LATITUDE
c

c
Cooo0oINPUTS™ WAIToVNVEEWALT IMODE

Cc
(4
Coeee eV YTPUTS=WTVeFGeXLATD s XLOND o XLAT s ALONsSLAToCLAT
c
c
CeooookbANTUS AMD GRRAVITY FORCE
(<
FTVsALTeRE
rGewAlTe (RE/RTV) 00y

GaFG/XMASS

A=28
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c
CeeeoeATITUDE AND LONGITUOE
C

ALATNSVN/RTY
XLOMDBVEE/Z (CLAT®RTV)
IF (IMOUE) 10430,20
00010 XLONDPSXLOMND
XLATNP=YLATD
DFLTHS0.5°0TT
Gn TO S0
00020 IF(IFFCI.Fu.1) GO TO 30
XLONSXLON ¢ DELTH® (XLOND+XLONOP)
XLONDPEXLOND
XLAT=XLAT o DELTH®(XLATD*XLATOP)
XLATOPSXLATO
00030 SI.AT=SIN(XLAT)
CLAT=CUS(XLAT)
c

Ceoonossee 000000000008 0000000000000000900000000000000000000 ....0'0......0. {

c

Ceeo®oTTS MUKRTION OF THE PROGRAM CALCULATES NORTH AND }
Cc

C Y

CeeeoeEaST POSITION OF CGe X AMO Y POSITION
C

Cc

Coo0e0 INDUTS=RAP o XLAT s XLATRoXLONRoT119T129T130T210722¢T23¢T31e¢T320T33¢XPy
c -

Co0e00720 CLATRISTHETRICTHETR yHPR

c

Cc

Coe0000TRYTS=NHMR +DER s XCG9YCG s XPRYPRIHPR

c.

Cc

CeoooannATH AND EAST POSITION OF CoBe FROM RUNWAY (090) COORDINATES |
C

UNDSPR® (XLAT=XLATR)
UFQsRNSCLATR® (XLON=XLONR)

TITLE JAN 60 1973 LOOPI
o008y AMD Y FOSITION OF CoBe WeRoTo RUNWAY

(s Na ¥ Nal

SR D i

XCRENNHOCTHETRODFROSTHE TR
YCRa=DNKSSTHFTReNERSCTHETR : |
c
Cooooayx vy, AND M POSITION OF PILUT WeReTe RUNWAY : |
¢ :
OMPREUNR+T] 1oXPeT2]l0yRPeTI1®2pP
DFPRaUEeT]20XNeT220YPeTIE®LP g 4
00SUNPIOCTHE THONEPROSTHE TR 8
YOoR2-UNPNESTHETR+DEPROCTHETR i
HOPEHCG=T] 30 XP=T230YP=TI30ZP

‘Q“....QO...Q.....0.0..Q.....000'0.............Q........Q.....0.’.0.....

A=29

g
4
. %
3
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\ ; c
' CosooaTu]S PORTION OF THE PROGRAM CALCULATES INERTIAL P.Qs AND R
| Cc
CesoseD)f TO NON=FLAT EARTHy TRUE AIR
C
Coe®SPEFD¢GROUND VFLOCITYs FLIGHT PATH ANGLES IN VERTICAL AND HORIZONTAL
c
Ceeoss JNERTIAL PLANE
' Cc
' c e
[ COINPUTG= YNoVE e VDoVEEsRTVoSLATeCLAT T119T229T13+7219T2207239T31+9732,733
(o4
Cossas VNR ¢VER VDR
{ =
Cc :
Ceeeeo(TPUTS= PLeOLIRL +PLRIOLBIRLBIVTIVBIGAMY s GAMK .
c \
c ;
Coeees I NFRTIAL PoQeR (IFLAT=] MEANS FLAT EARTH-OTHERWISE ROTATING)
c .

IF(JFLAT) 100+100,200
00100 PLSVE/RTYV
OL==VN/RTY
{ kL s=VE®SLAT/ (RTYSCLAT)
! FLRET1I®PLeT1200L ¢+ T]1I*RL
ULHaTElok e TP2%0L ¢ T23*RL
[ kLAsT3lor eTI2®0L+TI3*RL
@GN T0 I00
! 00200 PL=0,.0
| OL=0.
Ri.=0,
PLusO.
O k=0
B ' FLRs0.
(4
Cooeoor [GHT PATH ANGLESs RROUND VELOCITY AND TRUE AIRSPEED

VTeSOKT (PADevL®e2)
VR=SORT (PAD)
JIF(VTeEGoNL0) GO TO 350
GAvYRATAND (avDeVG) ‘
IF(PADEV.N,0) GO TO 400
GAMHEATANZ (VFEVN)

00350 CoNTINUF

0na00 COMT INUE

gooooooocoo000.00000000000000000.000000000000000000000000000000000000000

c

CoesosTuIS POKRTION OF THE PROGRAM CALLS TME USER ROUTINES FOR .

(4

CoseonTur THIRD LOOP FNGINE+CONTROL SYSTEMENGINF AND SPECIAL ]
C

CoooosTILITY FUNCTIONS

(4

|

| ¢

’ 00300 FANSYN®e2 oVEE®e2
r

r

: A=30

I i e T S
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%
NADC=770264<30

3

c

c

c

c

c

c

¢

c

c ;
’ caLL DECK
" . RETURN

ENOD

000000000000 00000000000000000000000000000000000000000000000000000009000000000000

SURPOUTINE BATMOS

[
c 0000000000000 0800000000000000000000000000000000000000200000000000000
(< ® bATMOS CALCULATES TOTAL VELOCITY RELATIVE TO THE WwIND» L
c L4 ®
c L )
(= ® AtR DENSITYs MACHM NO.s DYNAMIC ANC IMPACT PRESSURES. ®
c L4 °
C © CALISRATED AND EOUIVALENT AINSPEENS, SPEED OF SOUND .
c e @
c L ]
c ® INPUTS = ALToURVBeWA .
c e
Cc ® OYTPUTS = VRWIRHO+XMACHQBARIUBARC +VCAL ¢+ SOUND L]
. C AS®IF APRIL, 1974 NO LONGER OUTPUTS VRW, SEE BALFBET
(- L)
c 0000000000000 0000000000000000000000000000000000000000000000000000000
c ® UoNATEL 3 UEC 73 TO PEFLECT CHANGES ™ADE TO CURRENT FSAA VERSION o
[ o4 0000000000080 00000000000000000000%00000000000000000000000000000000% 00
c
COMMON/XFLOAT/A(S00) /IFIXEV/TA(200)
Cc S
EQTVALENCE (A(0S58) oUB Vo (A(US9) oVH )9(A{060) W8 LK)
2 (A(DTO) o VHY Yo (A(OT1) 9XMACH ) o (A(OTS)IVEQR ) }
3 (ACOFI) oALT Ye(A(l0])ovCaL Y)9(A(1T78)+QBAR ) s
. (A(179) sOBARC ) s tA(1E3) sRHU )9 (A(209) sSOUND ) i
] (A(332) TR )9 (A(333) oPR Yo (A(364) sRHOZ e
(] (A(365) sHRMOZ ) o (A(36A) 9 TAME ) o (A(36T)PAMA Yo
7 (ACIOH) o TTOT e (A(369)sPTOT ) o (A(ITO)sDELAT )
EOTVALFNCE (A(I7]1) ¢ SATEMPR)
ENUTVALEMCE (VNRGA(T2)) o (VERA(T3I)) o (VORA(TS))
€A TVALENCE (1A(001) 1 IMODE ) o (1A1261) 0 1CUND )
c i
UATA NLEV/3A08Y.701XM1/1 ¢/ FPES2/2116427+TEMPZ/518.69/ :
(4 00000000000 0000000000040000020000000000000000000000R000CRR0RRRNRRRES 3
: c ® “yow"® IS TOT, ATRCRAFT VFLNCITY WeReTs WIND L] g

A=31
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000000000 R0000000000000000800°00000000000000000000000000000000090
00000000 ODR00ONPOOORERNON000000009000000 000000000000 0000000000000

® MADE CUNTHOL.ee(=1) IS MIoCo"y (0) IS "MOLO"s (1) IS “OPERATE® L
0000000000000 00000000000000000000000000000000000000080000000000000000

1F (1MODE) 24393
2 CALL ARDC62(0.0,SOUNDZ+RHOZ;

00000000V 00000000000000000000000000000000000000000000000000000000000

® “1cOMD" IS CONSTANT DENSITY SELECTION SWITCH L
. ]
® [F wICOMD™ SET TO (1)e ALL CALCULATIONS ARE REFERENCED TO L4
® TuE DENSITY AT THE ALTITUUE SPECIFIED BY “WRWOZ" .

0000000000008 0000000000000000000000000000000000008000000000000000000

3 IF(ICOND)&sbeb

6 xxsaLTv
GO Y0 7

6 XxsMMH02

7 COMTINUE
CALL ARDC62(XX9SOUNDRHO)

0000000000000000000000000000000000000000000000000000000000000000000
® nyee IS THEF TOT., TEMPERATURE RATIO L]

e ropn S THFE TOT. PRFSSURE RATIV »
0000000000000000000000000000000000000000000000000000000000009000000

TRE) . *e29XMACH®®2

17 (XMACH=XM]) llvl;olz

00011 POSTHOTROTROGURT (TR) '

60 70 12

00012 IF(XMACH) 12101210122

(-
unji2l pPoes),.b

é&n 70 13

00122 CONTINUVE

TEvP | sXmACHOO2
TEup28T .=1e/TEMP]
FRE)A.9°TEMPL/ (TEMPROTEMPROSORT (TEMP2) )

Cc
00013 IF(ALT=NLFV) &0,40050

OOONO

00000000000000000000000000000000000000000000000000000000000000000000

® “TAva" ]S AMARIENT TEMPERATURE IN DEGKEES KELVIN L]

® "ppup® 1S AMAIENT PRESSURE IN LB/FT2 .

® “TAWHKN" 1S RATIO OF "JAMH" AT ALTITUDE TO SAME AT SEA LEVEL L
A2

 madi R

W e
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® "oaAMAR" [S RATIO OF “PAMB" AT ALTITUDE TO SAME AT SEA LEVEL L]
e "oyOT" [S TOTAL PRESSURE L4
® "TTOT" IS TOTAL TEMPERATURE . .

0000000000000 00000000000000000000°9900000000000000800000000080000000000¢

0060 TAvNRE] ,=6,872E=0°ALT

PAMARSTAMAR® S , 286
60 T0 60

N00S0 TAuHRSTS]895

PAMERS 2234 9EXP (=4,806E=8* (ALT=HLEV))

00060 CONTINUE

o fnNONO0NONNN

0o O 060 0 000000060

c

TAMKsUELAT+TAMBROTEMPZ S, 5555559
PAMHSPAMHKSPPES?

PYAT=PHePAMA
TTOTsTROTAMP

00000000000 000000000000000000000000000000000000000000000000000000000

"om0" [S VDENSITY OF AIR AT ALTITUOE
"SouMO* 1S SPEED OF SOUND AT ALTITUDE

"OELAT* IS THE DELTA TEMPERATURE DIFFERENCE OF DESIRED
AMAIENT FROM STANDARD TEMPLHAURES IN OEOREES CENTIGRADE
0000000000000 000000000000000000000000000000CE000000000000000000000

L] L
L4 L]
L] . Y
® “QuO' AND “SOUNN® ARE MOOIFIED BY OELTA TFMPERATURE EFFECT ®
L L]
L L
L 4 L 4

YCONSTAMA/ (TAMA=DELAT)
SOTEVPRESART (YCON)

PHNSHO/YCON
SOINNSSOUNNSSART ( YCON)

0000000000000 0000000000000000000000000000000000000000000000000000000

® wxmaCH" 1S wACH NO, L
® NNRAKY S DYNAMIC PRESSURE )]
® wnuaARCY 1S 1MPACT PRESSUNRE °
o wyp" 1S EOUIVALENT AIWSPEED [N KNOTS .
® nyCAL" 1S CALIRRATED AIRSPEED IN KNOTS L]
0000000000000000000000000000000000%0000000000000000000000000000000000

2MACHS VIR /SOUND

CRAAPSE ¢ H*MNHOOYNWOE 2

ORARCSPTOT=PAMM

VENZ 992692 yRWOSART (RHO/RHOZ)

I1# (vEG oLT. 10,) GO TO 70
VCIL'Ogo?‘9"°UNOZ.SQ“7(s.o’(lo.‘“c”"sz’lo.)"n‘."‘l..)’
&) 10 71

00070 CANTINUE

A=33
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vcAL = VEO

c
' 00071 KETURN
| (1))

000000000000000000000000000000000000000000000000000080000800000000000000000000000

»  SURHOUTINE SROTATE(DELT)

MODIFTED 8Y R,E, MCFARLAND JANG1411976

s
OO0

COMMON/ XFLOAT/A (500) /1FIXED/IA(200)
COMMON/CHF /R (200) /1CBF/18(50)

DIMENSIOM XM (10)
NDIMENSION ITOUCH(S)

FOUIVALENCE (ITOUCH(3) o TACI0) )

EQUIVALENCE (PM] oAl D))o (THET oA(2 1) (PSI AL )
(PHIR  oA(6 D)) o(THETR sA(S ))o(PSIR +A(6 )
(PHID oA(T D)o (THED o+A(B D)o (PSID oA(9 ))o
(SPHT  oA(10 ))e(CPRI ALl ))o(STHT A(12 ))o»
(CTHT  +0(13 ))9(SPS] sA(16 1)o(CPST A(15 ))o
(PH WA (37 ))e(OR *AL38 ))e(RH 'A(39 )

EQUIVALENCE (PSISeB(84))

VoWwN -

) EQUIVALENCE (PLR sA(6d ))elOLE sA(46 )) o (RLE 'A(6S )

. (1] oA (66 )) o (QT sA(6T )) o (RT 'A (68 ))
(PHWN oA (69 ))o(QBWN 4A(S0 )) o (RBWN +A(S] ))
(PTURB «A(S2 1) o (ATURE ¢A(53 1) ¢ (RTURR +4 (56 ))
(PHD +8(55 )) s (ORD oA (S6 )) 9 (RRD vA(ST ))
(XMC 1) 9A(120)) 0 (TTL 1A(166))0(TTM sA(105)) 0
(TTN WA(106))

e e o e o

*PrLrUN

EQUIVALENCE (TIMESA(303))
| FNIVALENCE (A(I8B) sN2K) ¢ (AL359) 2R2D)
‘ ENUTVALENCE (A(0379) o XMCCI

EOUTVALENCE (A(0376)xMCC2
| ¢ FATVALENCE (A(037714XMCCD
ENIVALENCE (ALD3TB) ¢ XMCCH
EnIVALENCE (A(03TY) ¢ XMCCS
ETVALENCE (A(D360) ¢ XMCCO
ENTVALFNCE (A(N381) e XMCCT

- w e W

ENUTVALENCE (I#ODEeTA()))
ENTVALENCE (TA(16) ¢ 12DOF)

OonkLE PRECISION DTIME
DATA T75/0.0/

NDATa 12DOF/0/

NaTA P1/73.,1615027/

A=34

|
;i f
;
|
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Coo000RONTATE CALCULATES PB8D»0BOsRBDy INTEGRATES TO OET PBsQBIRBICALCULATES

c
Coo000PAYN)OBWNRBWNIPTeOTIRT e THED9PSIVPHID INTEGRATES TO GET THELR,

c
CooeosPSIRPHIR CALCULATES THETIPS]IsPNHI
c

(4
Coe0eoINPUTS= TTLoTTMsTTNXMC(1) THROUGM XMC(10) ¢oPLBIQLBIRLBIPTURBIQTURA

(4
Coeose - HTURRSPHI 9CPHI s STHT +CYHT
c :
- (4
Cee000QUTPITS=PBDQBD +RBDsPB LB RH e PRAWNQRWNIREBWNePT sQTsRT s THED s PSIN ¢ PHI
(4
Coessss THETR.PSIR
c
c
IF (IMODE.EQ.=]1) GO YO 1
an 10 2
00001 PgISPeRSIS
PgIRPSESIR
00002 CONTINUE ‘
PRANE (XMC (1) oRHeXMC (2) #PB) ®QBe XMC (3) OTTL*XMC(4)*TTN
1 ¢ xMCC12Q8 + XxmMCCSeRA = xMCCH*PB
0aN=xXMC(S) *RR*PALXMC (6) ® (RBF92.PHE82) ¢ XMC(T)®TTM
1 e XMCC20RA + XMCCI®PR
Pans (XMC (R) @PHe xMC (9) ®HE) *NUe XMC (6) *TTLeXMC (101 ®TTN
1° s xuCCo®QB o XMCCLEORY = XMCCTOPH
1P (IvO008) 10030420
00010 GanPsuKD
RYOPeRND
Panp Pk
OTN28e5°NELT
OTimEs=0,
TitwFsle
Gn 10 30
20 ﬂu-.uoutozo(3.00000-000P)
PunpsPni)
o GuaQM ¢ DT029(3,02Q80=-060P)
oanpasUKNN
TIwF1sTIvESDELT
1F (1200F €0, 1) ns-.otr~szzocg1-(ruox(1tnc1.o..o..o7.x)-rAa1(
1 Tiwes0ee0,0e67,1))
HaseR o DT02°(3,0°RAD=REDP)
raneskey
DTIMFSDTIME«DELT
Ti“FEsLT I ME
00030 FTsPH=FLY
GTsOR=0LH ¥
(4 CUTLIR)
PauNsHHePTRR
CHwislitt e OTUPR
LLPLPLERUA (V1
TN TOCPHaRTOSPHT
5 CTHTISCTINT

A=35

A
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1P (AGS(CTHT]) ¢LTeo00)) CTHTI=SIGN(.001+CTHT)
PSIDS (QOTOSPHISRTOCPH]I) /CTHT]
PHINS¥TeFSIDOSTHT
1P (IMODE) 60470.50
20080 THUETRETHETR ¢ DT02® (THED+DUM)
1F (1700F €0, 1) TNE'“..O"QSZ"‘“I(T!“!.‘..O.."Q],
PRIPSPSIN ¢ NT02e (PSIDeDUMP)
PuIRsPRIR ¢ DTO2e (PHINCDUMA)

[ wFADING CLAMP wHEN GEARS TOUCH
TFLITOUCH()) «EN,0) PSIRPSPSIR
TFCITONCH(1) ekt QeleANDITOUCH (2) ¢EQs]l) PSIRSPSIAPPSIS=PSISP

og PSR
pPgISPEPS)S

C WENUCE ANGLFS TO ¢/=- 180 DEGREES
11=sTHETR/P]

IF(I1.LW.N) RO TO S1
THUFTPe=(]]1¢))*PT+THETR
L)} 12s9815/01
IF(12.£0.0) RO 7O S2
PQras=(]2e+])ePlepS]IR
&2 IF(13.£0.,0) 69 1O 53
PulRsPHIR=(]3¢1)eP]
s3 CONTINUE
00060 TurT=sTmETROR20D
PulsPulRexgDd
vST1=PSIREP2D
Oiivs THED
0BRSS ID
DvASPHID
00070 CONTINUE
RETURN
ENn

0000000500000 0000000000000000000000000030000000000000000000000000000000000000000

SURPOUTINE ARDCH2 (AL TeSPSND sDENSTY)
AUITHOR M P RURWEN AND R E MCFARLAND FOR 6400
ST1AMA SEVEN VENSION RY R SHIRLEY
JAv 360 VERSJION RY D JONES =CSC= FEH T3
CALLING SEOUENCE 1S

CALL ARDCO2(ALT+SPSNND¢DENSTY)

OO OONO

OIMENSION SPR(12]1)9DFNS(12])

DIMEMSION NENS] (20) «NDENSZ(20) sNDENS3I (20) 1DENSS (20)

le NENSS (20) oNENSE (20) 9 SPSL (20) 9SPS2(20) 9 SPSI (20)
2y SkS4(20) 1SPSS(20) «SPS6 (20)

ENUIVALENCE (DENS (1) +DENS]I (1)) 9 (DENS(21)¢DENS2(1))

A=36
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le (OENS (41) yDENSI (1)) o (DENS(61) sDENSG (1))
2 (DFNS(8]) +DENSS (1)) o (DENS(101) +OENSE()))
3 (SPS(1)eSPS1¢1)) o (SPS(cL) eSPS2(1)) 0 (SPS(41)eSPS3(1))
& (SPS(6])) +SPSA(1)) 2 (SPSIBL) +SPSS(1))>(SPS(101),8PS6(1))
Dara OENS)/2,37701E=3
le 2+26090E€~-3
K3 2¢.11096E=3
1e 1.90606E=23
Jeo 1.86836F-3
le 1o 75%37E=]
0 1e66768E~3
| ¥ 1e54511E<3
$ X3 1.644751F<=3
le 103%669€=3
) 1) 1e26649€=3
1o 1.1A276€~-3
1o 1103336=3
1e 1.021n05€=3
le 0 95676E~3
le «8A%I2E~3
} 1) «8295TE=3
le e TE534E~I
) ) e TOHGO0E~I
le 004619E~3/
DATA DENS2/,.585)146€-)
le ¢531517€-3
1 o bA2BV]E=~I
| ) +43RH54€ -3
le. 0 IYNIH9F =]
le eJH61850€E=~3
le 0 I2NWO6NEE=D
le 0298561€-3
le e271197€=3
le 0246341F =3
le «223765%E=3
1o «203256€-3 ¢
le e 186627E-3
X «167616€-3
1 o151 455E=)
le ¢137615%€-3
le 0124744E-3
| ¥ «113107€E-3
) e107504k=3
) sVY3066E~-I/
DATA DENS3/,064453E~4
1 Te6716E=5
1 6.9701€=5
le 663369E-5
1o S0 TSEHE =5
| ) $.2370€=5
1l 4,7635€=5
) ¥} 4,3341E-5
le 309403€=5
3.5908€=5

1y
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1o 3.,2696E~5 3 i
le 209781€~5 :
le 247132€~5

) Ceb6IOHE~S 1
1) 24246 14E~S

le €.0357€~5

lo le850)E~S

le 1.6M27E~5

le 1.5315€~5

le 1e3968E~S/

Dava pENSGII.21lt-S

le 1e1592E~S

le 1.0579€-S

lo 9.6601€-6

le B.R271E~=6

le i 8.0707E~6

) ) T.3838E-6 e
1 6.7594F =6

le 6.1916E=6

1le 5.57.“"

1o Se2005E=6

1o 4.TTS5TE=06

) 4,386TE-0 :
le 4,0282¢-6

le : 3.7026E=0

1 3.6052E=0

| &3 3.1333€E~6

lv 2.8r6pE=b

) 2.66CTE=6

1o Co66BIE-6/ ’
Dava DENSS/2,2881E-6 s

| ) 201212€E-6

l. 1.06666-6

| 1.8230€-0

le 1.6900F =6

le 1.,5668E-6

1o 1.4525%F =0

le 1.3526F =0

| ¥ 1.25H88E=6

1o 1.1713E=6 :

| X3 1.0850E~6 3

1 X 1.0132F=0

le Qe6]1Y9E=T

1y 8. 7937E=7 2
1 8.13206t=7

1 X3 Te5532E-7

I T.0126€=7

$ ) 65085F=7

3 6s0367F=17

) Se6011€=7/

UATA DENS6/S5,1932E=7

Je Seb)I6E=T (
le 6e6TY0EST =
le 40 1669ERT

1 3.8732E=7

A=38
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1y 3.85979E=7
le 3.3397€-7 -
le 3.0970€=7
le 2e8712E=T7
1y 2.6592€=-7
le 2:4609F=T7
le 202757€=7
1o 2.1027€=7
1e 1.9612e=7
| ) 1.7906E=7
P 1.6503€=7
le 1eS197€=7

- le 1.3981E=7
le 1.2851€=~7
ly 1+1802€=-7/
DATA OENS(121)/1,0827E-7/
DATA SPS1/1116.426
le 1108.722
1y 1100.96%
le 1093.154
le 103%.266 y
1o 1077.360
le 106%9.376
1o 1061.333
le 1093.227
le 1065.059
le 1036.026
14 1028.527 b
1y 2 1020.161
le. 1011.726
1o 1003.220
996 .be]
1 Y85.988
1o 977029.
| 8% 6k, 4608
1 968,093 /
DATA SPS2/968.0%5)
1 968,053
le 968,053
1 968,053
le S6R, 053
| ) 968,053
ll ’.“0053 1
) ) 968,053 i
| 0 966,053 !
l’ 963.053
le 968,0%3
le 966,093
l' 908,0%3
le 968,316
l' 96“..'6
| 971,036
| 972,390

' - le 973,748

i ] ) 1) 975,099

f ' A=39




r ) NADC=T7024-30

|
) le ”.a"’ /
‘ DaTa SPS3I/977.799
‘ le 974,95
le 980.29
; le 981,62
le 982,95
1y Ska,.cn
1e 985,61
ll 9”60’3
le Y88.20
' le S 969.58
l le 990.90
L ) ) 992.21
le 9MW3I.H3
le 995,41
| 10 999.01
| | ) 1002.72
‘ s 1006430
| 1 1009.98
le 1013.59
‘ le 1017.19 7
DATA SPS4/1020.77
le 1026.36
le 1027.89
1 1031.64
f 1o 103¢.97
) 1038.648
‘ 14 1061.99
! 1o 1065.68
l. lo“ﬂ.o“
1 X 1052.43
| K3 1055,88
1s 1059,43
1o 1062.70
le 1066,)8
l' ‘069.5’
1o 1072,99
Je 1076,37
1o 1079,79
1o 10A2,02
1o 1082.,02 /
DATA SPS5/10AZ2.02
)0 1052.02
1, 1042,02 5
1y 10n2.02
le 1082,02
le 1062.02
1o 10R2,02
| ) 1079.063
le 1077.,23
i l' IO?‘.N?
i 1o 107260
: ’ 1o 1069,98
L 1 : 1067,56
g 1 1065.13
g
A=b0
‘
%‘
% : {4
9y TR B e s
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000000000000 080000000000i0000000000000000000000000000000000000000000000080000000

OO0

NADC=77024=30
le 1062.69
le 1060.2%
1y 1057.41
le 1085.36
le 10%52.90
le 1050.486 /
UaTA SPSA/1047.98
le 1045.50
1 X 1060463
le 103%.65
1» A 1030.65
l' 1025.62
lo 1020.57
ly 1015.49
le 1010.39
le 100%.26
le 1000011
1o 996,94
le 989,73
l‘ 9“050
1y 979.25
le 973,96
, . '0‘. 65
) 963,31
le 957.9.
1e 952.58 /

0aTa SPS(121)/947.12/7

ALY
1€ (ALTelLTo0.0) HS0e0
IP(ALT«GT.240000,) M2260000.

FIND ALT INCHREMENT AND FRACTION N

IALTeH®0,0005 o)
ALTFS(Ha(TALT=1)22000)°0,0008

CALCHLATE NENSTITY AND SPEED OF SOUND
VENSTYSUEMS (TALT) = (OFNS (TALT)=NENS (TALTe1) ) SALTF
SOSNNSSPS (TALT) = (SPS(TALT)=SPS(IALTe1))®ALTF

EFTURN
Enn

SUAROUTIME RALFBET(DELT)

....Q.....................'......................'........'....s....
[ ] °
® BALFHET CALCULATES ALFDIRETDIALFARIBETARIALFASBETAs ANO SINE ANO ©

A=s]




4 NADC=T77026=30

AND UBD+VBD«WBD+AND VRw==AS OF APRIL 20,1974 (FROM BATMOSPH)

L ]

COSINE OF ALFAR AND BETAR

INPUTS= UBsVAIWR,

OHTPUTS=ALFARALFAsSALPH)CALPHyBETARIBETAGALFDIBETD+SBETACBETA

°
0000000000000 000000000000000000000000000000RRRNRRE000000000000000000

® UPNATED 27 DEC 73 TO KEFLECT CHANGES MADE TO CURRENT FSAA VERSTON®
00000000000000000000000000000000000000000000000000000000000000000800

COMMON/XFLOAT/A (S00)/IFIXED/IA(200)

c
c
c
c
c
c
c
| c
c
c
c
C
C
c

EQUIVALENCE (ALFA +A(25
(RETAR oA (28

J)o(BETA  2A(26 1) o (ALFAR +A(27 )0

)
(SALPH oA (3] )

)

)

)
JotALFD +A(29 1)) (BETD +A(30 ))o .
) o (CALPH +A(32 ))o(SBETA +A(33 )
(CBETA +A(36 ))e(0R 'A(38 ))e(RB oA(39 ))o

(UR sA(5H V) (VR eA(SY ;)e(wB eA(60 ))o

(DR A (358)) ¢ (R2D +A{359))

WV WwnN -

ENITVALENCE (A(413)sUHD) o (A(&16)oVRD) 9 (A(415) 9WBD) !
1o (A(TO) sVRW) ¢ (A(&)6) s VTWN) o (A(41T) o VTIWE)
20(8(618)VTWN) 9 (ALEBB) s VND) ¢ (A(BY) yVED) 9 (A(90) ¢VDD)
30(A(60) ePT) o (A(LT) 0TI o (A(GB) sRT) o (ALL6)9TLI)e(A(LT)0T2])
4 o(A()B)eTI)o(A(19)9TI2)e(A120)9T22)9(A(12))0T32)
SE(A(22)eT13)o(A(23)9T23)0(A(24)0T33)

EQUIVALENCE (ITOMTRs TA(18T))

E0IVALENCE (IMODEsIA(L))

NDATA I1TOMTR/0/

0000000000000 0000000000000000000000000000000000000000000000000090000
® NpLFA" IS AMGLE OF ATTACK IN DEGREES
e nwpETA" 1S ANGLE NOF SIDESLIP IN DEGREES

.
L

4 L 3
® NOTATION AS FOLLOWSeoe F=SUFFIX INDICATES RADIAN MEASURE L
* D=SUFFIX INNICATES DERIVATIVE .
& S=PREFIX INDICATES SINE OF ANGLE .o
o C=PREFIX INDICATES COSINE OF ANGLE bt
L4 °

0000000000000000000000000000000000000000000000000000:3000000000000

0000000000000 0000000000000000000000000000000000000000000000000000000

® Tn PROTECT ALFA AND BETA FOR URSVAsWES0.0 L
00000000000000000000000000000000000000000000000000000000000000000000

1F (AHS (UH) oL Te0,0000]1) UBSSIGN(V.00001sUR)

(2} OO ODHOHOODOOHOO O

ALFAPSATANZ (W39 UR) !
ALFASALFAROR2N 5
SaALPHESIN(ALFAK)

CaLPHECOS (ALFAR) : \

A=42

S—
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F — v -
L NADC=TT026=30
c
Cc
b c ..0QQ.0......OO.....'.....O..OOQQ...0000.......0.0.00..0..0'0.0.....
Cc o e
(4 ® UBTRANSFORM CALCULATES SINES AND COSINES OF PSIRITHETR:PHMIRe AND ©
c . ®
c ® TOANSFORMATION ELEMENTS T110T210T31+T129T22eT32eT13+723733 o
c ® '0
[ ° i
(4 ® INPUTS=PSIRTHETRIPHIR o
[ . : .
4 C ® OYTPUTS=SPST ¢STHT 1SPHTI sCPSToCTHTICPHIITI2sT210TILeTI2+T229T732, L4
L cC o T13.723.733 .
(= . : ®
c P0RQRVPOOPROVORIPCORORPNOPOROBVOOEDQLPIONIDOVCVENOOO0AVNSOOOOEDBOe0EO
(4
CNOMMON/XFLNAT/A (500) /IFIXED/1A(200)
c ¥
EQUIVALENCE (PHIR +A(& D)) o(THETR oA(S D)o (PSIR oA(6 ))o
1 (SPHT  sA(10 ))e(CPHI A1) D)o (STHT +A(L2 ))o
4 (CTHT  +A(13 D)o (SPSI oA(16 ))e(CPSTI +A(LS )¢
3 (T11 oA(le ))otr2l oACLT ))e(TI) sA(lE )
'S (712 'AL19 ) e (T2E 'A(20 ))o(TI2 vAL21 )
S (T13 WAl22 ))o(T23 oA(23 ))e(TII sA(26 ))
c
(4
(<
SPNI=SIN(PHIR)
CPHIsCOS (PHIR)
SPSIaSIN(PSIR)
CPS1=COS(PSIR)
STHTSSIN(TRETH)
CTHT=CUS (THETR)
c
T11sCTHTSCPST
T218SPHIeSTHTOCPSI=CPHI®SPS]
T31SCPHIOSTHTOCPS+SPHI*SPST g
T12sCTnTeCE QY
T22sCPH]IeSTHTOSPR [ +CPHTIOCPS]T
TI?3CPHIOSTHTOSPS [ =SPHT*CPS T
T138=STHT
T23sSPHIOCTHT
T3I1sCPHIOCTHT
<€
} HF TURN
| c 3
; Enn

000000000000 000000000000000000008000000000000000000000000000000000000008080000000

I SUAROVT INE BVELOC

o0

GO0 00000000000000000000000000000000000000000000000000000000000090000

A= s

RETRCE NI - e R
. Y oA X
I A <

2




NADC=T7026=30

A A NS

Dyu2syBee2eupe®2
D = SOMT (DUMR)
Oyv} s STGN{DUM,UB)
FETAR s ATAN2(VB.DUM])
HETASHETAR®R2D
SAETASSIN(HETAR)
B CRFTASCOS (SETAR)
C VRY CALCULATION (FROM BATMOSPH)
VRW2sUUMc+VRO®2
| VPwaSURT (VRW2)
= !F(IHODE.EO.'I, 60 70 3%

c
C WIND ACCFLERATION INCLUDING TURBULENCE AND WIND VARIATIONS
C

IF(DELT.EN.0.) GO TO 35 99 .
ATYNE (VTWN=VTWNP) /DELT
ATWE= (VIvE=VTWEP)/DELT
ATWNE (VIWD=YTWDP) /DELT
R0 TO 36
00035 ATwN=0,
ATwWF=0,
ATWD=0,
00036 CONTINUY
VTYMPEVTWN
VIWEPSVTWE
VTUNPEVTWD
C PELATIVF ACCFLFRPATIONS
| RANSYND=ATWN
| kAFsvED=ATWE
FANEYDD=ATWN
C RODY AX1S ACCELFRATIONS
VaANEPTOVI=(ToWs+sT]1 1 ®RANCTI120RAE*T13*RAD
ViNSETOukekTol/He T2 ORANST220RAE *T2I%RAD
SANOTOUKR=FTOVHeTI1ORANSTIZORAE* T IJSRAD

IF (IMOLF) 3Re¢39,39
00036 IF(ITOMTR.NE.L) GO -TO 39
ALFD=0,
HFTNEV,
G0 T0 &0
00039 IF(VHH=,1)6)04]),62
0Nn&l ALFO=U,
RETNSO,
R0 T0 &40
00062 ALFDS(WHOWAD=WBOUBD) /DUM2
BF T2 (DUM2eVBL= (YBPURD+*WB*WBD) *VE) / (DUM1®VRW2)
00060 FFTUKNN
END

0000000000000 0000000000000000000000000000000000000000000000000000000000000000000

SURRNUT IME BTRANS

| : A=a3
|
|

i
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f NADC=77026=30

‘ c 'Y .
‘ (4 ® EVELOCITY CALCULATES THE INERTIAL VELOCITIES WITH RESPECT TO THE ¢
(4 L4 E e
i c ® INFRTIAL WIND COMPONENTSe AND THE BODY AXIS VELOCITIES UsVeW .
c . .
c L ® -
c ® INPUTS™ VNeVFEIVOOVNWIVEW VDN o T119T210T31eT129T229T32¢T139T23,733®
Cc L e
c ® QUTPUTS=VNRVERVOR,LB,VBIWE .
! (o L4 UTURRVTURB . wTURS ‘ .
! [ ] .
- ¢ 000000000000000000000000000000000R0000R000R0000000000000000000080000
(4
c
COMMON/XFLOAT/A (500) /IFIXED/TA(200)
c
EQUTIVALENCE (Tl oAL16 D))o (T2) oACLT ) e(T3IL  oA(1D 1)
1 (T2 A(19 ))gtT22 oA(20 ))o(TI2 oA(2]1 1)
2 (713 WA(22 V) e (TRI 2A(23 1) e(TII +A(26 )
3 ({VL.} WALS8 ))elvH eA(S9 1Yo (wH sA(60 1)
. (UTURB A (6] 1) e (VTURR +A(62 )) o (WTURS +A(63 )
[ L] (VN 'ALES D)) e (VD sAL(66 ) (VEE oA(OT 1)
6 (VNR «AlT2 )) o (VER oALTI ))e(VOR oA(TS )) o
7 (VNW «BLT6 )) o (VEW eA(TT ))o(VOW +A(TS ))
EQIIVALENCE (IA(185)1ETURH) ¢ (A(S]19) ¢ YNTURH)
10(A(620) s VETURK) ¢ (A(621) oVOTURR) » (A(416) +VTWN)
20(ALALT)eVTUWE) ¢ (ALS18) 9 VTWD)
c 0
i c
‘ ‘ ¢
] g 00000000000000000000000000000000000000000000080000000000
c * NORTHe EASTy NOWN VELOCITIES INCLUDING WINDS .
c ® WeReTe THE AUNWAY .
c 000000000000000000000000000000000000000000000000000000000
C IF 1ETURA +EQ. )¢ THE RANODOM TURHELENCE IS ALREADY GENERATED IN THE
C FARTH AXES AS VNTURHe VFTURBs VOTURBe OTHERWISE. THIS ROUTINE
C EXPECTS UTURBs VTURRy WTURR,
c
(4
¢ 205000000000000000000000000000000000000000000000000000000
C ® ROUY AX1S VELOCITIES INCLUDING TURRULENCE L}
¢ S0 E00000000000000000000000000000000000000000000000000000

IF (TIETURA LEUe 0) GO TO 10
UTHURA = T]]1oYNTURH*T]29VETURH+T139VDTUARY
VTIPR 8 T210yNTIIRBeT220VETURNeTCI®VDTURNY
BTN 8 TI1OoYNTURBTIZOVETURB+TIIOVDTURSE
GO 10 20
00010 VYNTURHE T]1oUTURRST2]1oVYTURB+TI] *WTURE

VETIHRE 8 T120UTIIANCT220VTURH*TIZ*WTURE

) VNTURS s T130UTIIRY+T23OVTURB* TIJOWTUKR

(4
0n020 VTwN s VNWeVNTURR

SN VTWE = VEwevFTURR
: VIND = VOWevOTURR

5a ' A=yS
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R




NADC=77024=30

c

YNR ® VN=VTWN

VER = VEE=VTWE

VOR = VD=VTWD

U = Tl]lovynkeTl20VERCT]I®VDR

VR = T21eVNReT226VERT23*VDR

WA 3 T31°VNReT320VERTII®VDR
C
c
c ;

RETURN

END

000000000000000000000000000000007°00000030000000000000000000000000000000000000000

SURROUT INE TABRD (NUMTHL ¢NZ +NG)
COMMON/TABLE/NUMPTS (3500)
COMMON/TAROUT/NIMTBL « 1S00
COMMON/XTRAP/METH JACT (3993)
COMMON/F IND/ZIPRFY (3493)
DIYENSION ISCR(I)
DIVFNSTION XUMPTR (3500) o LAREL (25)
EAIVALENCE (XUMPTS (1) oNUMPTS (1)) ¢ (DUMMY (1) oMUMMY)
DIVFNSI0ON DUMMY (10)
Data ICNT1ZO/
»cos0
ICNTISICNT]e])
PRINT S0041CNTI
S00 FOPMAT (1MNe10Xe30H SUBROUTINE TAHRD ENTERED o10Xe130
15%.6HTIMES )
mMcas]
60 To 10
ENTRY TARWRT
PRINT 100
100 FOamAT (1m])
MCos)
10 17=71A4S (N2)
NIUTAL = NUMTBL
Nim0
MMPTS (1) 81212012
174 €0
102 PFAD(9YT¢57) KeLINIL2NeISCRILABEL1SEQ
IF(¥,E0,0) ROTO &
ITALESITHLE )
0nn 20 ICHSEm]ed
JACT(JCHSE+ ITHLE)SISCR(ICHSE) ¢}
2n 109FV L ICHSESITHLE) B8]
100FV (34 JTRLF)=ITBLE
IF(vCR.LL0) GOTO I
4 FRAINT 1o KoL INeL2NsLAREL+1SEQ
1 FNOMAT (315%¢16X025A20166)
$7 tnaunl(urolb.elaosllclxoesazotz)
3 IF(ISEU) 69458469

A=ob
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g NADC=77024=30

88 IF(X) 99« 99, 959
SO M s 17 « NIMTOL
NYMOTS (M) = LIN
Msme 12 .
NIMPTS (M) = (2N
TP (NUMTRL=NTIMTEL) 1770017
17 NMUMPTS (INIMTHL) = MUMMY
70 Nl = (LiN=]l) 7 9 ¢ ]
00 68 1S = 1N}
L3 = (IS=1) ® 9 ¢}
IF (1S=N1) 609 61+ 60
60 Le = LI ¢ &

GO 70 62
- 61 L4 = LIN
62 LS = NUMPTS(NIMTEL) + 1
Ls = LS « L3
LY = LY ¢ L&
J) s 0
LM 2 LS o LIN

LN 8 LM o (2N
63 PRPAN(YT.64) (OUMMY(K)sKB1010)913EQ
64 FNAMAT (10€7,0012)
IF(MCR.EN.D) GO 7O S
PQINT 2. DUMMY ¢ ISEQ
FNavaT(l0EL2.4918)
XMPTS(LS)s DUMMY (1)
K =2
0N 65 J 3 LAWLT
XUMPTS(J) s DUMMY (K)
NuAxsJ
65 K s kel
1S00= (1S=1)®(L2Nel) e9Jel
IFP(1SEQ=1S00) 09,66+69
; 66 LA s LN ¢ L)
o LT s LN « L&
4 LS s LM ¢ )} o Jy
1F (JJU~L2N) 67968069
67 Jo 8 JJ ¢ 1
LN & LN & LIN
ki ¢ 6a TO 63
4 AR  CONTINUE
109 MuvMy & NUMPTS(NIMTAL) o (LINel) @ (L2Nel)
108  MIVTBL s NIMTHL o 1
Gn 10 l02
49 NG B )
99 PRTINMT 11NoNMAX
110 FOOMAT(® ,,,991602%e® LOCATIONS IN NUMPTS ARRAY WERE LOADED *)
FETURN
Enn

N o

P0000POOROVOPOOCADOVGEOVDODOOIVOVRVOCVDAINROVCISDPOVRROVORVDVPOIVVIDVQIVPOB00RRGEO

FUNCTION TAR] (AsR+CoNeND)

A=47

P

& T L gy N
T TR NG e




NADC=T7026=30

DaTA 1ERPRT/Y/
CALL LOOKUP (AsBsCoNyNeND=1+FCoNG)
NG BNGe )
ROTO (6620207020207 97) oNG]
7 IF(IFRPHT.EQ.L) GO TO 6
PRINT 1000eNsAsRICoFC
6 TAR)sFC
HETURN
2 POINT 1001.NG
RETURN ’ ;
1000 FNamAT(® ,,,,0 OFF TABLE ®913¢® ARGS®®,I(E10.401X)0e® o0 FUNCos ®)
» 1 El10.6)
10010 FORMAT(® ,,,,00 TABLE ERROR » NG = ®4))
EnD

00000000000000000000000000000000000090%000000000000000000000000000000000000000000

SUYRROUTINE LOOKUP (AL cA20A3oMINTHL o MAXTBLIFCToNG)
BPOPPRCO0PORIVRRORORIPPPDRODRPRPORPRIPPOPIPROPRO0REC0IOPIPOORELEED
METHE: KEY FOR TYPF SEARCH
1 = STANDARD ORDER SEARCH
2 = MEMORY SEARCH
3 = BINARY SEARCH
IACT(ARG.TARLF): KEY FOR OFF TABLE ACTION
1l « SET FCTs0NGe)
¢ 2 = HOLL LAST TAHWLE VALUE OF FCTe SET NGe$
3 = LINEARLY EXTRAPOLATE FCT, SET NGa?
0000000000000 0000000000000000000000000000000000000000000000000000
COMMON/TAROUT/NIMTEL 4 1S00
COMMON/TARL E/NIMPTS (3500)
COMMON/XTHAP/MF.THIACT (3093)
- COMMON/F IND/IPHEV (3493)
EONIVALENCE (X (1) eNUMPTS (1))
NDIMENSICN X (1) 0ARG(I)
Data INIT/0/
e Tus2
ELNG?2SALOGR(2,0)
FCT=0.V
LT
172aNUMPTS (1) /73
00070 IF (MINTHL=MAXTUL)T1eT10110
00071 On 73 lIsMINTHL eMAXTAL
NIsMUIMPTS (1))
IF(A3=X(NJ))T20T7407)
00072 1P (T1=mMINTHL) 1300112,78
00073 CHNTINUE
1 1sWARTHL
6n 70 112
00075 Ixs |}
L =2
Nuspy
00101 06N 97 JF=sIKeTL
NJENUMPTS (T11) ¢)

0OOOOOOOONON

oot

. ‘-J'ﬂf!'-lf‘5:~?’j.‘4'c Qi




00076

c
onne2

00056
00057
43

L)

46
o7

)
9
(1]
ss
L))
$3
So
%%
52

4]

e e - ——— - -

NADC=T77024=30

NT = J2011
10 sNUMPTS (NT)
1P 810Ny
1aRGs)
A (l)sal
NJIPeNJ
In1R=10
IF(ALGT. X (NJ*10)) 60 TO 212
IF(Al  oLTe XINJel)) 60 TO 312
GN T0 (6006]1062)METH
16s16G1IN
Ins1Ql1A
NNs IND
1PREVIleIl)=l0
GH TO 40
RINARY SEAKRCH SECTION
ILOwsl
Idg=t0lR
IF(X(INToNJIP) NEe ARG(IARG)) GO TO 43
101AsINT
JIRtHs=]
INNaNJIP+I0TA
@0 TO (Toe8l)e1ARE
IF(X(LLOWeNJIP) oNE, ARG(IARG)) G0 TO 4o
INTA=ILOW
GO TO S6
ELsTO0IM
NAITS(ALOG (EL) /ELOB2) 2140
0N 45 KNTsloNUMNIT
MINsTLOWe (TMEI=1LOW) /2
ULEUNILRTC) ()
IF (ARG (TANG) =X (IND)) 66055:48
IF (ARG (TARG) =X (INO=1)) 67:5]1,30
Ingesm]0
GO TO &5
IF(ARG(IARG) =X (IND*1)) 52053649
11.OwsM1ID
CONT I NUE
60 ™0 1)0
101asmM1D
en 10 S6
I1NtAsmiD=]
69 T0 6
1ntAsM]De]
60 10 %6
1ntas®]p
16tusl
114NaNJIP101A
¢n T0 57
1nTAsMIpe]
6N T0 S
MEMOKY SEANCH SECTION
101asPNEV(TARG.T])
INDSNJIPeINTA
IP(ANG(TARG)=X(IND)) 60+6]1062

A=49

PR, R,




- ————

60
63

68
6]

65

62
(L]

o7

o6
40

T

NADC=77024=30

IF(ARG(IARG) =X (IND=1)) 63¢66,65
IND®IND=]
GO TO 60
INDe IND=]
101AsIND=NJIP
69 10 5S¢
IntasINDeNJSIP
60 TU S6
IF(ARG(IARG)=X(IND*1)) 66:67,68
INDEINUe )
GO T0 o2
INNSINOe )
GO 70 6)
INNsINDe )
cC0 TO 65
STANCARD ORDER SEARCH
00 77 197A=]1,101IR
INNeNJIP<10QTA
1F (ARG (TARG) =X (IND)) S6¢56¢77
CONTINUE
G0 TO 110

00080 Nl=N]el2

a)

JA s NUMPTS (N])

1ARREZ

ARG (2) BA2

NJIPs P

jathell

IP(A2 .GT. X(1Pe1IB)) 60 TO 212
1P (a2 +LTe X(IPel)) 00 TO 312
N TO (80e61062)9 METH

IusiRIn

JasJQlA

NS IND

12REV(201T)m]A

00085 NE=1P+lnel0+10°1A=10

NesNE=10
IF(1ReIn) W6 88,91

00086 IFf (X(NE)=99998,5CIRT+1134113
00087 FCT = X(INE)

en 10 9%

00NNe 17 (1G) A%e1)0+93

. —————— g~ e 2y

o T, R
e Y

89 IF (AMAX] (XINE) oX (NR))=99998,5€9)90+113+113
90 FCT SR(NE)=(XINS)=A2)®(X(NE)=X(NR))/(X(NS)=X(NS=]))
a0 TO0 v
9) IF(AMAX])(XINE) o X(NR) ¢X(NE=]) o X (NK=]))=99999,5E9)92+1130113
92 FCT 8 ((XINSI=A2)®((X(NN)=AL)OX(NR=1)= (X(NN=L)=AL) @K (NR)
1'e(RINSe))=A2) O ((X(NN)=AL)O®X (NE=L) = (X(NN=]1)=AL)®X (NE)))
/7 (R (NS)=X(NS=1))® (X (NN) =X (NN=1)))
€én 10 9>
93 1P (aMAX]( XINE)e X(NE=]))=990Y0,5E9) 94,113+113
96 FCT 3 XINE)=( XINN)=AL)®( X(NE)e X(NE=]))/( X(NN)= X(NNel))
95 N 10 (%0e98¢Y9V)¢1F
96 DywsT6 sFCT
¢n 10 97 .
X Ox Y VALUE OFF TOP OF TABLE ¢
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IF(IACT(IARG,I1) +6T7, 1) GO TO 11
6o 10 12
101A=]018
INDSNJIPIQTA
1GtHs)
NGa?
IF(TACT(IARGI1) «€Qe 3) GO TO (76481)¢ 1ARG
16IHa=]
NGs6
GO 10 (76e81l)e ARG

X OR v VALUE OFF ROTTOM OF TABLE
1oNTRSIACT(TARG.TI)
GO TO (12¢13¢14), IPNTR
NGs)
RF TURN
1G6THa=]
1ntas]
InnsNJIPe1QTA
M6
GO TO (TaeBl)e ARG
16Imsl
In1as2
INNENJIP+101A
NAsT
GN TO (76+81)0 IARG
11s11=l
FCTSOUMSTG= (X (NM) =A3) @ (DUMSTG=FCT) / (X (NM) =X (NJ) )
PETURN
Ins3
ILs=3
¢nh 70 10)
MGs2
60 T0 99

7 VALUE OFF TAARLE

IONTPSIACT(301])
G0 TO (12021022)¢ IPNTR
Ix=3
I =3
Mish
NusNy
Gn 10 101
IF(MINTRL LEQe. MAXTAL) G0 TO 12
IF (1] «E0e MINTBL) IIsMINTBLel
Ixs]
I =2
NMaNy
Miub
Gn 10 101
N 86
6N TO 99
Enn
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SHURROUTINE TIMEWIS(TIME)
COMMON/XFLOAT/ZA (S00)/IFIXED/1A(200)
COMMON/CBF /B (200)/JCHF/1B(50)
COMMON/GAINL/ZGA(100)
COMMON/TELOCK/TPRNTA (500) +TPRNTE (200)
CAMMON/DHLNEKZTIPL.OT (16) o IPRNT (11)
COMMON/CONEMZEMCONY (15) +PSCALE (2016)
DIVENSION TP1(11)eIP2(11)oIP3(11)eRPRNT(11)DPRNT(1])
DATA(IPRNT(T)oIs)ell)/ 11025011002051000'110010110030510930510700
1 S1174,412001+12019+12017 /
DATA TIT1/6HTIMF=S /
IF(TIME.6T.0,) GO TO 10
0N 1 Jsleld
101 (J)SIPRNT (J) /10000
102 (JIS(IPRNT (J)=1P1(J)*10000) /1000
1P3(J)SIPRNT (J)=1P) (J)®10000=-1P2(J) #1000
COANT INVE
bo 2 Jsl.ld
1P (1P2(J) «€EQ. 1) RPRNT (J)STPRNTA(IPI (YY)
1F(IP2(J) oFQ.,2) RPRNT (J)=TPRNTR(IPI(J))
CANT INUE
PRINT 3+TITle (RPRNT(1)eI=1011)
FOQMAT(IXeARo)) (AL001X))
CONT INUE
D0 11 uJslell
1P (1P2(J) «EQ.]) OPRNY(J)IA(IPS(J))'ENCONV(!PI(J))
IF(IP2(J) «EQ.2)DPRNT (J)SR(IPI(J))SEMCONV(IPL(J))
CONT INVE
PRINT SeTIMEs (DPRNT(I)9Islel))
FOOMAT (IXoFSe2011(1X0G10e4))
QETURN
ENn

SURROUTINE DPLOT

COMMON/XFLOAT/A(500)/7IFIXED/TA(200)

COMMON/CHF /8 (200) /TCBF /718 (50)

COMMON/GATINLZGA(100)
COMMON/THLOCK/TPRNTA (500) + TPRNTB (200)

COMMONZUATZO0ATTIT(1S) «DATHD (60) 9CHTSPeSCALE(2018) ¢
1 TMMAZWNPLOT(14) s ISCALE

COMMON/ZDAT2/DATPLT (300415)
COUMON/DALOCK/ZIPLOT (14) ¢ IPRNT (1)
COMMON/CONFM/EMCONY (15) oPSCALE (291 6)
COMMON/SCP/MTRANS (16) ¢oMPLOT (16) o INDAT (16)

NIMENSTION DATHD]L (6) ¢DUATHD2(6) yUATHD3 (6) 9DATHDS (6) ¢OATHDS (6) ¢
1 .NATHDB(A) «DATHDT(T)

NIMENSTON TRUF (1024)

EQUIVALFNCE (FAC,6A(1))

FONIVALFENCE (NCNTo IR (36))

FOUIVALENCE (NRUN9 TA(L10S8))

EOTVALENCE (WAITICeA (262))

A=52
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EQUIVALENCE (WATTALLITT))
FAQUIVALENCE (C60A(256))
FAUIVALENCE(VEQICeA(23065)

ENYIVALENCE (TLTURBO IR (21110 (IWINDoIB(20)) ¢ (NCHK¢18122))
FAULVALENCF (RKN4B(160) )+ (TLEADPB(161)) o ( RKORRB+B(167))
ENTIVALENCE (TLAGRB +R (168)) ¢ (RKORAYB(169)) 9 (TLEADAYs8(170))
ENUIVALENCF (TLAGAYR{171)) 9 (PKORDASR(1T76)) 9 (RPBBAIB(LTY))
EAUIVALENCE (TLEADDAR(180)) ¢ LTLAGDAWB(18]1))

FAUTVALENCE (TAUACDAB(186)) ¢ (TAUACHS B (187))

EOUIVALENCE (IPDAMP , IR (26)) ¢ (1QUAMPIH(2T) )+ (IRDAMP1H(28) )
FAULVALEMCE (HMAGB (104)) o (PITCHMyH(110))

NATA INPLOT (I)elm]gle)/lee)y

PATA CHTSP/.1968/

NATA FAC/1./
DATAC(SCALE(ToJ) oIB1e2) 0uUm19014)/20°2692092200100,59009150690,,
1 1106990002069 °5:02009°20¢90002l006015000009780025¢0509=5¢910,,

2-!0.-%0.;-5.-50;.-50./
NATAIDATTIT(J) oJSle15) /10NRLONSTK=IN +1O0HRLATSTK=IN

1 10WRUUPED=IN +]1ONTHTINC=D. 2 JONTHROT=D, s 10MTHET=D, ’
2 10MPHI=(, +10MPST=D. s 10HVRW=F/S 2 10HALT=FT, ’
3 10KALTDN=F/S s 10RHE=FT, s LOHALFA=DEG 110MYE=FT, ’
6 10MTIME=SEC. /

OATA(DATHOD (J)) v J=m] 040) /1 0HAV=8A s 1OMSIMULATION o

110m e10M + J OHR e olON [
210HWF IGHT = v10M W10W Cfis UL ’
4 10MVEQICS 10K ¢ 1YHRKQ= 010N °
S10MLEAUPS 210M ¢+ 1ONRKORAPS W10M ’
S10MTLAGKKE ' 10 o JORNKNRAYS olOM ’

s 0=APHDAS v JOM 9 JOHTLAGHA® 2 10H .

7 10MILTURAS v

T oM v 10HIWIND® L) » 1 0OMNCHK ’
slow v 10MIPDAMPE v10M ¢ 1L0HHMAGS ’
9lom s JONP I TCHME olUN »10M100ANPE )
110m

/
UATA UATHOT (S) /)1 0MCHART SPD /v0ATHOT (7) 710HINCH/SEC /

OaTA ISCALE/Y/
UATA(EMCONV (1) 9131015) /1008061089 ,45359014,5919043068¢,092903,

1 002131660515.308Y04Te81159163538¢80452602:540240l00l4/ {

(4 ENGLISH TO MFTRIC CONVERSION EMCONV (D) !
(4 | 1. . fonswaceosnenw
(4 2 4,481R LRF TN NEWTON |
[ 3 68399 LH"M TO KILOGRAMS {
c . le.8%19 SLUG TO KILOGRAMS {
c $ «30eH FELT TO METERS |
[ 6 «0920v3 FT®®2 TO METERee2 |
(4 7 «N2u3160 FT9%3 70 METERe®) |
(4 (] 518,3009 SLUG/FTe®3 T0 KILOGRAM/METER®®] |
[ 9 oT.AlLS LA=F/FT0e2 TO NEWTON/METER®®2 |
[ 10 103530 SLUG=FTee2 TO KILOGRAMSMO®2,FTaLA=Ff TO NTNeM, |
c 1 6.6516 IN®®2 TQ Cmee2 |
(4 12 o9 IN TO CM
PRINT 108

00105 FOVMAT(10X¢15HDPLOT CALLED )

-NATHU (3) 2DATE (0)

NATHO (&) sTIME (A)

A=%3

s B

B BT o s S

T ST TR n
R '_"l;‘-,!". Rt )
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0n100 FORMAT (110)
00101} FORMAT (AL10)
00102 FORMAT (F10.6)
KEWIND 2
WRITE(2+100) NRUN
WRITF(2:102) wAITIC
YRITE(24102)C6
401TE(24102) VEOQIC
walTE(2+102)RKQ
“ITE(29102) TLEADP
WOITE (24102)%KDRRB
WQITE(29102)TLAGRS
[ WOITE(Z¢102)FKDRAY
WRITE(2.102)KPRNA
WRITE(2.102)TLAGRS
wRITE(z«100) IJLTURS
WOTTE(Z24100) IWIND
waiTE(2+]100) NCHK
WOITE (2.100) IPDAMP
WRITE (24102)HMAG
WRITE(C+102)PITCHM
WwoITE(2+100) 1QDAMP
WwRITE(24]102) CHTSP
QFwIND 2
QFEADI(2¢101) DATHD(6G)
OFAD(2+10])) DATHOLS)
RFEAN(Z910)) DATHD(10)
‘QFAD(Z+101) DATHD(]2)
RFAN(24101) DATHMO(16)
RFAN(2¢101) DATHD(]6)
RFAD(Ze10)) DATHD(1R)
RFEAN(210)) DATHD(20)
REAN(24)0]1) DATHD(22)
FaD(2e101) DATHD(264)
r eFapieel0])) DATHD (20)
RFAN(2.10)) DATHD(2A)
QEAN(2e101) DATHD(30)
RFAD(24)01) DATHND(32)
READIZy101) DATHD(36)
REAN(2¢10)) DATHO(36)
RFAN(2+10)) DATHD(3A)
RFAD(24101) DATHD (40}
QEAN(2410)) DATHOT (6)
XAMALETMMAYOCHTSP
IF(ISCALEEN,0) GO TO 400
Dn 200 I=1.16
IF(ARS(PSCALE(2¢1)) «GTeABS(PSCALE(1+1)))PSCALE(]1s])s
1 AnAS(PSCALE(2+]1))
00200 CHMTINUE
0N 300 I=1le]6
TF(ARS (PSCALE (1oT))olLTeo00001)PSCALE(1oI)=SIGN(.00001+PSCALE(),1))
E=ALOGLO(PSCALE (101))
NsfF
IF(FelTe0o) NSE=],
Cafen

A=S4
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00350
00400

oo0l0
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D=10.%*C
IFL(leelTeD)eAND(DeLT2,)) Dm20
IF((20elLTeD) eAND(DelL.Te2:5) 105205
IF((2e5.LTeD) sANDo (Dol To%5¢))D8Se
1P (SeelTD) D=10,
PSCALE(Ls1)uD®1l0, %N
IF(PSCALE (2¢]1)«6Te0,) PSCALE(2:1)m0,
1P (PSCALF (2+1) ¢EQ.0,) GO TO 300
PSCALE(2+1)2=PSCALE(1o1])
CONTINUE
DO 350 Jslel4
SCALE (14J)sPSCALE (1ed)
SCALE (2eoJ)=PSCALE(20J)
IF(SCALE (19J) oE0,SCALE(29J) )SCALE (19J)SSCALE(2vJ) *),
CNYTINUF
CONT INUE
N 10 Im)eh
NATHOL (1) =DATHD(])
DATHDZ ([) sDATHO(6°1)
NATHUI(T)SDATHD (1211
NATHUG (T)sDATHO(1841)
NATHDS (1) SDATHD (240 1)
NATHUG (1) sNATHD (30 1)
CONT INUVE
K=
0n 11 Isl,é
DATHOT (1) sDATHD (36°1)
CaLL PLOTS(IRUF,1026441)
CaLL FACTOR (FAC)
CALL PLOT (Uo040,9=3)
CALL PLNT(Nee=]s0=I)
CAlLL SYMHOL (2490090 15+0ATHDL+90,960)
CALL SYVMKOL (209202900 1590ATHOZ000 3 60)
CALL SYMMOL (2¢9=e59.15¢DATHDI¢0+960)
CAILL SYMHMOL (249207500 15¢0ATHDS¢04¢060)
CALL SYPRNL (2e9=109,15¢DATHDS¢00960)
CALL SYMHNL (2e0=1e25+015:0ATHDG 0V, 060}
CALL SYMROL (209=10990015¢0ATHDTeVe070)
DA 110 Uslels
IF(SCALF (10J) «EQ.SCALF(2eJ)) SCALE(LloJIOSCALE(29V) 10
18 (MPLOT (J) eER.O) KuKoe)
1F (NPLOT (V) o€R,0) GO TO 110
IF (“PLOT(J) oFlel) DATTIT(JISTPRNTA(IDAT (U)?
TP (MULOT(J) FO210ATTIT(J)STPRANTY (JDATIV))
Y11T8°2,T07=1.8426®(yoKe])
TF(JeGEo9) YTITE=3,287=],8240(JuKe=])
OATTSUATTIT (J)
CALL SYMRNL (DeoYTIT9o15¢DATT0,9010)
CALL MUMHFR(LeosVYTIToTAT oo 15+SCALE(L0J) 90402)
CALL NUMHER (Lo o YTITooTBT0o15¢SCALE(20J) 004e2)
CALL PLOT(2e9YTIT=e7876d)
CALL WLOT(2,¢AMMAXRyYTIT=o708742)
CALL PLOT (2, °XMMAX oYTITe.THT,2)
COLL PLOT(2.9YTITe,T6742),
CALL PLOTI(2.9YT1T=,787+2)

A=S5
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CALL PLOT(249YTITe2)
CALL PLOT(2.*XMMAXIYTITe2)
CALL PLOT(240YTITe3)
JMsTMMAXe ],
nn 20 1sleym
CALL FLOT(2,°CHTSPe]+YTITeols3)
CALL PLOT(2.°CHTSPOTI o YTIT=e102}
CONTINUE
xXN=2e
XI1P=ge .
YOYTIT=.7687+ (DATPLT (19J)=SCALE(2+J))®1e574/(SCALE(L oY)
«SCALE (2:U))
CALL PLOT(X0eY0e3)
NCNTIENCNT=]
PO 4V 1=229NCNTI
X122 *CHTSPODATPLT(1+15)
IF(X]elTeXIP) XISXIP
X{PsXx]
IF (DATRLT(TeJ) «GT«SCALE(10J)) DATPLT(10J)sSCALE(LleV)
IF(CATPLT(TeJ) oLTeSCALE(29J)) DATPLT(I0J)sSCALE(204)
YISYTIT=oT67¢ (DATPLT (19J) =SCALE(20J))®1:874/(SCALE(10V)
«SCALF (20J))
CaLL PLOT(XToeYI2)
COANT INUVE
CALL PLOT(0.9YTIT=1,824,3)
CnNY INVE
XPsh o XmmAX
IF (XPelTelZ:) XP2120
CALL PLOT(XP¢0.4999)
FE TURN
Enn

0000000000000000000000000000000%000000000000000000000000000000000000000000

SHAROUT INE SHOW
COUMON/ XFLOAT/ZA (500) /IFIXED/SA(200)
COMMON/CHF /R (200) 71CHF /18 (50)
CNuuON/NATA/ZD(300)
DIVENSIOM ICHNEF (603)
LIMEMSTON PAR(LIT)
OTHENSION Nim(3)
DIVENSION AV(1T7¢3)eSTD(2T703) o XMIN(1T7¢3)9s0MAR(LTeI)
NIMFNSTON DPOINT (L)
DIMENSION HMDTOKE (T)
NIMENSION TTOCH(S)
FOUTVALENCFLITONCH (L) 01A(10))
FHOUIVALENCE (JLAND IR (50))
ENTVALENCF (A(000]1) 4PH])
FNTvaLENCE (A(2) o THET)
EnIvALEMCE (A () oPST)
EQNIVALENCE (A (25) oALFA)
FONTVALEMCE (A (2h) oBETA)

FQUIVALENCE (A(35) 06AMY) : 8
A=56

BRI 7o : ;
"“4&ﬁ::<c i
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CAUTVALENCE (A(TS) ¢ VEQ)
ENMITVALENCE (A (80) 2ALTD)
FAUTVALENCE (AL23]) e THETIC)
EQMTVALENCE (A1232) «PSTIIC)
EITVALENCE (A(238) 0vEQ]IC)
EAIVA. EnCE LA LISO) R2D)
FQUIVALENCE (OR<A(J9))

FAUIVALENCE (VRWA(TO)) o (THTN.B(LT)) ,

FAUTVALFNCF (THROT«B(16)) 2> (RLONSTKeB(T7)) e (HE»B(140)) s (XEeB()6]))

EAIIVALENCE (YEA(182)) o (XCGoA(L1T4)) o (YCBIAILTS))

ENUIVALENCE (AL B(2)) o (NWUDPEDB(1])) s (IRLATSTKH(9) ) (ALTCOMeR(163
000001 1) o (ALTOCOMN(144)) ¢ (MLNSTKO,E8(8)) 9 (THROTICeB(15)) ¢ (ALFAICIR(42)
000002 )+ (TUTHMN(20)) o (YCOMIH(165))9 (XCOMB(166))9(ITOUCH(L1)s]A(10))

EMTVALENCE (ALT A (H3)) o (RLTSTKOs8(10)) 0 (VXeA(200))0(VYeA(20]))

FQUIVALENCE (PSICOMeR(150)) ¢ (PHICOMIR(108)) 9 (THETCOMeH(164T7))

FAUIVALFNCE (VXCOMoR(169))

ENUTYALENCE IMLTCOMeR1163)) o (ALTOCOMeH(166))

EAYIVALENCE (1A (]) ¢ IMOVE)

FNUIVALENCE (JOVOXoTA(15))

FAYIVALENCE (IHOVeTHh (1)) o (TCON.IB(2)) 9 (ITRANSeIB(O))

FAUTVALENCE (ILANDIB(3))

EAYIVALENCE (TA(RI) ¢ ISHOW)
ENTVALENCE (1A (86) o INUMBR)
ENTVALENCE (TA(90) 2 ICHNRF (191))

EQNIVALENCF (FOTDKE (1) 0 A(44T7))

EQNIVALEMCE (TA(105) ¢y NRUN)
ENVIVALENCF (R(20) 9TOTAM)
EAMITVALENCE (IH (&) +12ERO)
ENVIVALENCE (Tn(10) 9 ISHPRT)
ENMITVALEMCE (TH(011) 2ICOPY)
ENUIVALFNCE (TH(018)01TD)
EQNTVALEMCE (TB(NLT) o JUSER)
FALTVALENCE (D (2%0) oNUM({1))
ENIVALENCE (D(D4) +PAR(]))

ENNTVALENCE (ND(021) eAV (1))

ENYIVALENCE (NIO0T2)eSTDI(L))

FOUTVALENCE (D (123) eXMIN(L))

ENIVALEFCE(N(L1T74) 0 OMAX(]))

ENUIVALEMCE (D (225) 9DPOINT(]))

EQYIVALEMCE (D(260) oNEXT)

EANTVALFNCE (UTURHIALAL) ) o I(VTURBIA(62) ) 9 (WTURRIA (63))

ENUIVALENCE (XFP 1 oA(099)) o (YELWA(498))

ENIVALENCE (ALTDoA(R0)) o (ALTOCOMIA(144))

DATA (TCHNMF (LoL) oL2103) /300087

DATA (JCHMNEF (2oL ) oL®ied)/1]1e12,13/

LaTA (ICHNBF (3eL) oLl 03) /199200217

NatTa [ToP/Y10/ u

1P (1MO0NFE) 100900,100 i
00010 COMTINUE #

i1naso

i NN 11 Isled

Mipa (T ) =0

0N 11 Jslel?

AV(IJel)=0.0

STN(Jel)80.0

LT AT TR SN

A=ST7 .
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XMIN(Jo 1) =] ,0E9
oMAX (Yo ])==],0E9
CONT INUE
0N 12 J=leld
0PNINT (V) 20,0
CONTINUE
CAMT INUE
170=0 :
IF (JLAND) 242¢]
170s0
N0 3 Jslee
IF(I1TOUCH (J) 4EQ))ITDm])
CONT INUVE
COANTINUE
Tunys0
1CcnN=0
ITRANS=0
IF (VAL Tel00ecANDeTHTNGBT 60+ AND.ITOP.EQ.0) IMOVE]
JF(VRWe6Te100ecANDeTHTNGGTe20..AND.ITDP+EQ.0) ITRANSE]
1P (VRWeGT o100 e ANDe THTNGLTe200seANDITOPEQ.0) ICONS]
MANEPE I MODE
IF(ICON)102,102.101
CONT INVE
kz])
GO 70 401
CANT INVUE
IF(ITRANS) 30193010201
CONTINUE
Ks?
6N TN 60)
JIF(IHOV)609,609,9302
Ks)
CANT INUH
PAR (1) SRLONSTK=RLNSTKO
PAA(2)s0KR
PAR(3)aTHROT=THROTIC
PAR(4)3RQLATSTK=RL TSTKO
PaR (5) sNULPED
PaR(6)=XE]
PaQ(TIsYE]
PAR (H)=ALTD=ALTDCOM
PAR (V) SUTLIPR
PaR (10)sVTUKR
baR(]1l)svieyxCoOm
kAR (}1)sTHRET=THFTCOM
PAR (13)=HETA
PAR(14)=PS]=PSICOM
PAD(15)2PH]=PRICOM
PAR(10) AL T=ALTCOM
FaR(17)suTURR
0 402 J2)e17
bV (JeK)BAV(YeK) sPAR ()
STN(JeK)IESTN(JeK) *PAR(J) #92
IF(PANIU) LT AMAX (JoK) )OMAX (JoK)BPAR (J)
IF(PAR (U)oL T XMIN(JOK) ) XMIN(JoK)SPAR(J)

\“¢,§z§§§£§??§ju;¢.‘ :
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00402 CONTINUVE
NM{L)BNYM(]) «1CON
MM (2)SNUM(2) I TRANS
MM (I SNUM(3) e IHOV
00501 CONTINUE
IF(JLAND.EQ,Q) GO TO 609
IF(IOVUK) 601+60)+502
00802 CANTINUE
IF(IDA) 503,503,601
00503 COANTINUVE ¥
DOOINT(1)STHET
% VONINT (2) sALT=ALTCOM
0eNINT (3) =YE
{nasi
90601 CONTINUE
IF(170)609,609+603
00603 CNNTINUE
09NI*T (6) SXE
POAINT (S)SYE
DONINT 16)THET
0ONINT (T)=ALFA
DPOINT (M) 3PS}
NOAINT (V) sRM]
gPOIMT (10 ) sRETA
GoNINnT(11) AL TD=HMOTOKE (2)
17ns}
00409 CNNTINUF
froesiTh
00900 CNNTINUE
PETHRAN
(L))

00000000000000000000000000000000000000000000000000000000000000000000000000000000

SURROUTINE DATSAY
CAMMON/XFLOAT/A(500)/7IFIXED/1AL200)
COMMON/ChF /R (2001 /71C8F/18150)
COMMUN/DAT /DATTEIT(15) ¢DATHD (40) +CHTSP o SCALE(20) o
1 TMMAXNPLOT(L6) o ISCALE
COMMON/NAT2/DATPLT (300415)
COMMON/(IHLOCK/ IPLOT (16) ¢ IPRNT (11)
COMMON/CONEM/EMCONY (15) oPSCALE (29168)
CAMMON/SCP/MTRANS (14) eMPLOT (14) 0 IDAT(16)
ENUIVALENCF (TA(]) » IMODE)
ENUIVALENCE (NCNT. 1B (36))
ENUIVALENCE (RTIME9A(304))
ENITVALENCE (A(303) o TIME) ¢
DATA(IPLOT(T)eI210)6)/12200791220099122011912016012016,
) 1 1100€+11001011003¢51070051083+951080052160+1102%8+52142/
NATA ISCaLE/O/
NATA ISFT/0/
IF(IMOGE) 1ol 00
00001 IF(ISETI2.2,1000

bR V458 i
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00002 0O 3 JslelS ]
DO 3 1214300 .
00003 DNATPLT(IeJ)=0,
o 7 Jslele
PSCALE(leJ)m=]l.ES
FSCALE(Z2eJ) =] +ES
00007 CONTINUF
o 100 u=lele
MTRANS (J)=TPLOT (J) /710000 -
MOLOT ()= (IPLOT (J)=MTRANS (J)*10000) /1000
INAT (VI =IPLOT (J)=MTRANS (J)®10000=MPLOT (J)*1000
00100 COAMTINUE
1SFT=l
NCNT=0
TMMAX=0,
Timo20,
a0 T0 1000
000006 1<FT=N
NT MY IME /300,
IF(TIMF.LE.15,) DTIM=,0S
IF(TIME=TIM2) 1000¢69e
00006 TIMZSTIM2eDTIM
NCNTENCNTe]
TF(NCNT.GT,300) GO TO 1000
nn 200 uslelée
IF (MPLOT (J) oFUG]) DATPLT(NCNT-J)-A(XDAT(JJ"EMCONV(NTRANS(J)D
IF(MPLOT (J) oEQe2) DATPLT(NCNTsJ)SB(IDAT (J) ) SEMCONV (MTRANS (J))
IF (DATPLT (NCNT0J) eGTPSCALE(2oJ)) PSCALE(10J)SDATPLT (NCNToJ)
1P (PATHLTINCNT o J) oLToPSCALE (2¢J) )PSCALE(20J) SDATPLT (NCNT o J)
00200 CONTINUF
NATPLT (NCNTo15S)aTIME
TUMAXST [ ME
01000 CONTINULE
TF(NCNT.GE.300) NCNT=300
QF TUKN

EnD

0000000000000 0000000000000000000000000000000000000000000000000000000000000000000

SHURRNUTINE PRINTO

COMMON/XFLOAT/A (S00)/3FIXED/3A(200)
COMMON/CHF /R (200) /ICBF/18(50)
COMMNN/DATA/D(300)

NPIMENSION AUMIL1142)

DIVFNSION RUT(11.2)

DIVFNSION Av117.3)oSYotl7-3)ounlN(l7-J)oeuaxt1103)
NIMENSTION DATE] (2)

DIVENSION DPOINT (1))

DIvENSION HE(17.2)

DIVMEMSION MHJ(S04)

NTAFMSION MK (1) e2)

DIMEnSIomn KC(6)

ODIMFNSION KN (6)

A=60
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DIMENSTON NUM(I)

OIMENSION OUT(8,3)
DIMENSION PARI(LT)

DIMENSION SUM(B,3)
FAUIVALENCE (1A (1) 9 IMODE)

ENNMTVALENCE (TA(08I) o ISHOW)

ENNIVALFNCE (TA(0A&) ¢ INUMBR)

FAYTVALFMCE (TA(Q0) ¢+ ICHNKF)

FAYTIVALENCE (TA(10S) yNRUN)

ENTVALENCE (1Y (6) 0 172ERO)

ENUIVALENCE (TR(10) « ISHPRT)

ENUTVALENCE (I8(011),1COPY)

ENITVALENCE (Ib(0L14) oI TD)

ENIVALENCE (13(015) 41DA)
FAUTVALFNCF (0(250) yNUM(]))

EQUIVALENCE (P(0&) ePARL]))

EAUTVALENCE(D(021) 0V I]))

ENIVALENCE (N(0T72) eSTOD(1))
FAUIVALENCE (IA(199) +N2)

ENYIVALFMCE(N(123) o XMINCL))

EAITVALENCE (DI1T76) eOMAX(]))

FOUTVALENCE (D(22S) +NDPOINT (1))

ENYIVALENCE (N(260) oNEXT)

ENIVALENCE (TAF cA(693)) 2o (TVF9A(892)) 9 (TSCPSECA(49]))

ENITVALENCE (PEUAF 9A(690) ) » (PEDVF2A (689) ) ¢ (PENSCoA(6A8) )

FOVTVALENCE (RUNAF oA (68T)) o (RLNVF 04 (486) ) o (RLNSCoA(485))

EQAUIVALENCE (RLTAFsA(484) ) ¢ (RLTVFoA(883)) ¢ (RLTSCrA(4682))

tata 1COPY/1/

NATA (FC(T)+13106)/1049T910613016/

DATA (KDC(T)o13146)730609¢12015017/
NATA(NI(1eT)eIn]02)/78MOLON +4HSTK /
NDATA(HM]I(0ZeT)0Iml02)/0HQH obn /
NDATA(MI(03¢])018le2)/0HOTHR o&NT /

NATA(MI(aoT) eInle2)/0MNLAT H4HSTK
NATAINI(0%:1) 918 02) 70NRUDP JoHED

DATA(MI(AeI)olm])e2)/74MREL oM /

DATA(MI(T oI o Im102)/70MYE ] oM /

PATA(RI(Rel)e13)02)/76MALTD » 4ME /

DATA(HI(991) e13])42) /70HUTURIOHA /

VATA(MI(100T)0olm]l o) /6HVTUR ¢OMR /
NATA(NI(L1el)olmle2) /8MVXE osoM /
NDATA(NLI(12e1)018le2)/@NTHET +6NE /

PATAIHT(13e1) 0 12)02)/70RBETA s6NM
NATA(HI(16aT)012le2)/0MPSTIE o6M /
/
/

NN

/

NATAIMI(19eL) oI8l02) 76HPHIE 4N
NATAIHI(160])012102)/76MALTE 6N
DATA(MI (1T7eT)ols]le2)/6MwTUR 'OHA /
NATA(RY(Lel)o18lob) /6RTHET s0M MA  JOHXIMU o&MM /
CATA (MI(Z20T1) 9181 06) /0MTHET oAMA MT  JOHNIMU 14HM /
0aATA (RY(3el)olsloeb)/0M2F obH  MAJOHXIMY ¢ 4MM /
DATA(MI(4oT) o ]B]98) /76MZF 0H ML GGHNIMU  +4HM /
DATA(MR (0) o) ols) o) /6HTHET s6HA /
NATAIMK (ZeT)sI3]l02) /78K ME oM /
NATA(MK (3e1)elsle2)/70M YE o4h /
NATA(HK (6oT) o [8le2)/76H XE 4N /

A=pl
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00101

102
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20l
301}
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NDATA(MK (SeT)olmle2)/76M YE &M /
DATA(MK (06e1)oIn]02) /6MTHET o6 MA /
DATA(MK(0T7¢1)0lml02)/6HALFA 4N /

NATA (MR (Bel)olzle2)/76H PST bW /
DATA(HK (09e1)018)e2)/76HPH] osbn /
DATA(MK (10e])el2)02)/76MHBETAOH /

NATA(HA (1101)01m)02) 76HALTD o4HE /
DATA NWEC/2/ i
IF(12ERO) 20142010101

CANT INLE
ANNE0.0
D0 102 1s1.3
DN 102 JUs).8

Sim(Je1)20,0
OUT(Je]l)30.0
CONT INUF
00 103 l=)e2
nn 1038 vslell
MtM(Yelim0e0
PIT(Je]l)=0,.0
CONT INUE

AT TIMN
CONT INUVE
CONT INUE

NDATEL(1)=DATE (D)

NATF L (2)sTIME (D)

IF(ITONE.1.OR.IDANE.L,) 60 TO 304
ANNSANOe]

D0 302 I=1.3

, S1a()el)uSUM(LleT)eQMAX(100])

Jo2

303
306

SUM(2¢1)8SUM(24T) ¢XMIN(]0])
SUM(Iel)aSUM(Ie])eOMAX(160])
SHM(60])BSUM(Se]) e XMIN(]60])
SIIA(Sel)eSUM(Se])eOMAX (1001 ) @02
SYM (69 1) BSUM(OIT) ¢XMIN(10e]) 202
SUM(TeI)ISSUMIT T)eNMAX(160]) @02
SM(HeT)BSIMINT)*oXMIN(LIO]) 082
OuT(lel)sSUM(l o) /ANO
0T (201)80UT(2.7)7ANO
OUT(201)8S1Mm(201) 7AND
ONT(Ae])sSUM(Ie]) Z/AND
0T (6e])eSliM(be]) /AND
OUT (Se1)850RT (SUMIST) /ANO=0UT (10])®e2)
OUT (Aol )BSUPT( SUM(6+1)/ANO=OUT (Z4])@02)
ONT(Tel)aSUPTISUMIT])ZANO=OUT (I9]) ®e2)
ONT(Re])2SURTISUM(8+T) 7ANO=DUT (S0]) ®02)
CNYT INUE
bn 303 uxleld
MM (Y] )SAUM(Je]) *OPOINT (J)
MM (JoZ) sAUM(Je2) *OPOINT (J) 002
BT (Jel) =AM (Je ] ) ZAND
FUT(Je2)sSORT (AUMIJe2) ZANO=BUT (Jo ] ) @62)
CONT INUE
CONT INUE
on 6003 J"."

A-82

o
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0N 4002 1=],3
IF(NUM(]) .EN.0,) GO TO 30S
AVIJellsav(Jel)/NUM(T) : =4
STNLISSTD(Je1)/NUMIT) =AV(Je 1) o802 1
IF(STOl.LT.0s) GO TO 306
STN(Jo1)SSORTI(STD(JeI)/NUM(T)=AV(Yo])®e2)
G0 T0 307
309 Av(Je.l)=0,
306 STN(Jel)=m0,
307 CANTINUE . '

4002 COMTINUE I
F QU INSN {
0n 6000 LL=1,1COPY {
1PaGEs] 4

. PRINT 5000
PRINT S001.mRUNGDATE] (1) +DATEL (2) ¢ IPAGE |
PRINT 5021 ‘
POINT 5029
PRINT H022eNUMEL) oNUM(2) sNUM(I)
POINT 5023 {
0n 6001 mU=),6 1
1CaxC (M0) A
INsKD (=0)
PRINT S01¢
PRINT 50260 (((HT(L1oyY) oJd81e2) o (AVITeJ) 9STO(I0J) 9OMAX(T0y) . !

000001 xMIN(IoJ) eJ=le3)eImICe10))

A001 CONTINUF

10AGES|PAGE«]

PRINT 5011]

09 INT %001 +MRUNDATEL (1) +OATEL (2) ¢ IPAGE ‘

PRINT HUZT.aNO :

PAINT 9043

PRINT S020

POINT 5017 |

POINT 50290 (HJ(10J) od®Lle8) o0UT(Le1)sOUT(501)0e0UT(192)9s0UT(S¢2)
000001 +2UT(14+3)0UT(SeI) |

PRINT 90290 (MJ(20J) o8] 04) sOUT(201) 9OUT(091) o0UT(202)90UT(602) |
000001 OUT(Z203)e0UT(6+) . |

POINT 50299 (MJ1I0J) 0JB) 98) s0UT(391) s0UT(T91)90UT(302) 90UT(T+2)
000001 NUT(3¢3)4O0UT(TeI) :

POIMT 50290 (MJ(59J) oJB)ed) sOUT(40]1) sOUT(801) 90UT(402)90UTIH2)
000001 <OUT(603)s0UT(863)

POINT 5016

FOINT 5030 :

POINT 5014 )

PRINT S031e ((MK(T0J) oJdu]l02) sOPOINT(I)eBUT(To1)eBUTIL02)0I=103)

POINT S016

PaInT 5032

F23tmT 5010 i

POIMT S031e((HK(ToJ) 9d8102) yOPOINT(2)9BUT(To1)oBUT(I102)elma0l])

pPotnT 5011

6000 CYTINUE i
FOINT T0O00
POINT TO0)oTAF»TVF +TSCPSEC
FRINT T002+PEDAF PEDVF +PEDSC

ARG A S

A<0d
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PRINT T00JeRLNAF ¢RLNVF ¢ RLNSC
POINT 7006+sRLTAFRLTVFRLTSC

7000 FNOMAT(1UXes30H PILOT WORK LOAD FUNCTIONS )
700) FORMAT(10Xe10MH TAFs oFl0.60104 TVFs oF10.4910HTSCPSECS
70021'90MA;::g;t;ONPPDAF- oFlUe0010H PEDVFs oF10.49 10HPEDSCs
7003’ann;:tg5::1onaLNAF- oF10.49 10WKLNVFS vF10.6910MRLNSCE
1no~:Fnan£EEga$:lon RLTAFs oFl0e4elUM RLTVFS oF10.4010H RLTSCs

. ot

09000 FETURN

08000 FNamMAT (42X¢ 1THCAF FLIGHT DATA )

0%n0) FNRMAT (12X ,12HRIIN NUMRER 016920X06HDATE 92A10916X0¢6HPAGE
000001 o16)

0Snll FABMAT(]INM])

05016 FNRMAT (1KO)

05017 FNRMAT (IR )

0502) FORMAT()MD6EXe)THSTATISTICAL DATA )

05022 FAOMAT (1HDe1SX e 28MF IRST INTERVAL SAMPLE SIZE 15 q
000003y TXeckHSECOND INTERVAL SAMPLE S1ZE 18

00N002 «TXeZnNTHIRD INTERVAL SAMPLE SIZE +15) A
06123 FOPMAT (IH091SXebHMEANCTX ¢ IHRMS 0 SX e THMAX ITMIM ¢ IX o THMINIMUM
00N00] o OGRUMMEANITXoINRMS ¢ IX o THMAX I MUMeIX o THMINIMUM

000002 o OXe4MMEANITX 9 INRMS ¢ IX o THUARIMUMIX ¢ THMINIMUM)

08026 FORMAT (1k o2A&, 1X012F10.3) >

08025 FNRMAT (1H0415X¢)0MCNVNTNAL + 30X
000001 Z21MTHANSTTION MODE 19Xy
000002 24w HUVER MOUE )

05026 FONMAT (1R0.6UHRROR = PRINTOUT CALLED WHEN ISHPRY s 0
USN27 FORMAT( JH0,19X+6BMCONSECUTIVE RUN AVERAGES AND STANDARD otv!AtION
000001Se20XeF3.0e2X e 4HRUNS)
0SNZR FORMAT (1 HU2YX 10 AVEPAGE 16X910M RMS
00000) o OXelOMm AVERAGE +0Xel0M RMS
0000020 "6Xe)l0M  AYERAGEsOX 010w RMS )
0802y FORMAT(10Xeb6AGs OXe0IF)0,806X))
05030 FORMAT(1MO0e 19X o JUHVALUES AT THE KAMP 927X ¢ THAVERAGE ¢13X0INRMS )
05031 FORMAT(LUR2A606XeF10e0030XeF10obebXeF10,4)
05032 FORMAT (1h0e19X¢20HTOUCHDONN PAKAMETERS )
05033 FARMAT (1H0.29% o JOHCNVNTNAL
000001 ¢28Xs21TRANSITION MODE
onovo2 o112 e26mnOVER MODE )
END

00000000000000000000000000000000000000000000000000000000000000000000000000000000

ELOCK DATA

CAVMON/CKHF/A(200) 71ICHF/1IB(50)
COMMAN/THLOCK/TPRNTA (500) « TRPRNTH (200)
CAYMON/ZFLOAT/ZA (S00) /3FIXED/IA(2V0)

DIMENSLION TPALISO) «TPA2(50) o TPASISD) o TRAG(S0) s TRPAS(50) e TPAA(ISN) o
l?’l?(::ioTPAh(bO)oTPA“IbO’o'PAlU(SO)-TPII(SO’o?’U?(SO)o?P.J(SO)o |
27984 (50) [

A=gs
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OIv“ENSION DOXPA(15)+DYPA(15) +DZPA(LS)
ENITVALENCE (TPAL (1) o TPRNTA(L) )« (TPA2(1) ¢ TPANTA(S)) ) o
1(TOA3L1 )« TRPANTA(101)) o (TRPAG()) s TPANTA(LIS1)) o (TPAS(L) o TPANTA(201))
20 (TRAG(L)«TPANTA(29]1)) o (TPAT(])) o TPRNTA(I01)) o (TPABIL) ¢ TRANTA(3IS]))
e (TPAY(]) «TPRANTA(A01)) ¢ (TPALIO(]) s TPRANTA(4S]))
COUIVALENCF (TPRMNTBI(1) e TPH1 (1)) s (TRRANTB(S1) o TPB2(1)) o (TPANTB(101) ¢
11T0Q3(L) ) o (TPAONTR(1S]1) o ThEO(]))
EANTVALENCE (SPANGA(LAL) ) o (CHORD'A(162)) o (DTACL1O68)) o (AREAIA(180))
10(N2PsA(35h) ) e (R2De4(259))
ENNIVALENCE (PTURAA(S2)) o tATURABIA(S3) ) ¢ (RTURHIA(54))
EOUIY‘LENCE(A(97’oﬁ’o(INASSol(ISO))'(DIPA(I)OA(XHCSI
ENUTVALENCF (TB(1]1)eTCOPY)
EMTVALENCE INDYPA(]) 4A(210) ) o (VDICoA(229)) o (PHIICIA(RI0))
FOUTVALENCE(THETICoA(2I1) ) o (PSTICIAL232)) ¢ (GAMVICA(233)) ¢ (BAMMIC
104(23%9)) o (PRICIA(23S) ) o (NATCIA(C36) ) o (RISICoA(23T) )¢ (VEQIC
2A(238) ) s (XICoA(239)) e (YICeA(260)) ¢ INICoA(26]))e(XIXXICIA(243))
FAYTVALEMCE (XIYYICoA(264)) ¢ (RIZZICA(245)) 0 (XIXRZICIAL(206)) 0
L(IFUELIC A (26T)) o (WNATICAL208) )0t WALITOA(251))e(D2PA(1)0A(2%7))
ENIVALENCE (NERVA(ISH]I ) 0 (RZD1A(399)) 0 ¢ THROTIC8(15))
ENIVALENCE (THTNCIC )R (10)) 2 (VS8 (30)) o (VNWHIC8(35))
EONIVALENCE (VEWRICIR(36)) 9 (IBETAICIR(3T) ) o (ALFALCIH(42))
: EONIVALENCE (TFLAT1A(6) ) o (10T eln(al)) o tINT2oTA162))4(INTI
1IA163)) 2 (1CARIA(AL) ) o (TGEARIIA(LUG) ) o INRUNSLIACL0S)) o L INDEXT
Q18(110)) ¢ (TMACHGTAIL14)) o (NUSEDeLA(L160)) o (TEULReTA(LE0))
b 3 (ITASKTH(20))
ENNIVALFNCE (TFR 100 (49)) o (TRPULIB(50)) e (TRJIL B (S]))
EQNTVALENCF (COURSESsA(L10))
ENIVALENCE (TYAWIl 1B (52))
EQIVALEMCE (A(9]) oW¥NOT])
f EQUIVALENCE (TFLATIA(S))
OaTA IFLAT/Y/
N OATA WaDNT1/9.6/
‘ Darta ICney/1/
DATA SPAN/29.€5/¢CHORD/T 95/¢0T/7 005/ 9AREA/201¢/¢02R/7401748/
1 a20/97,37
. DaTa PTURE/0./7+QTURA/0+/9RTURB,0/
DATA ALFAIC/A8e/ ]
0ATA VATURK/0e/VETURB/ Qo /s VOTURB /0 o/ eVNN/0 o/ sVEN/D o/ 2VOW/0 e/
OaTs 1071/2%/+¢1D72/%0/7+10737100/
Oata CONRSE/0e/
DATA VS/%V./
DATA VEwnIC/Ne/ UNWARIC/=]10./
U DATA GAMVIC/0e/ GAMNIC/0,/
DATA PAIC/04/7+0NTC/70./+RRIC/0,/
DaTA PHITIC/0e/9THETIC/04/79+PSIIC/0,0/
VATA (DxPA(])eln]elS)/ 00699=4,5058,759=5,75:8.950,018.88,
129.8%03] o0 3011e0R050,00069.99364092%5034,925:28.517
Darte (UYra(T)olslelB)/ 0600008300 2863600690690690690090000e00,9
)| 11sVUbe=11,0000, 7/
DATA (LUZPALT) oISl elD) /0070807 08e¢508e5013005eo8o0T7e7507.,429¢
L 1 °o'“o.‘“0“"°.'°a'“.°t§/
DATA #FLFLIC/900,/9wwATIC/1004/79TFPJLI/9%0./7eTRPYLZ1IL10,/
| DATA THYLZ612e7¢eTYARYL/080,/
. OATA X1€7100.,79v1C/71004/
OATA RIXKIC/8289%,/7e%1YY1C/253%6¢/¢X1221C/275064/7¢X3X21C/8T6.7/

A=oS
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Data 1C6/1/

DATA WAITO0/12%00,./

DATA ITASx/2/

DATA INDEXT/6/

DATA NUSED/2/

DATA 6/32.2/

DATA IGEAR/1/

tata VOIC/0./

CATA(TPAL(T) 0181950)/10M PHI=DEGe «10M THETA=DEG¢10M PSI=DEG. o
1 10n PHIR=RAD 0106 THETR=RAD (] .

2104 PSIR=RBN, s 10HPHID=R/S +10H THED R/S <104 PSID R/S o

3104 SINE PHT +10H COSINEPHIo10M SIN THET +10M COS THET +10W SINPSI

. +1UN COSINEPSIs10H T11 110K T21 v1O0H T3] ’
1lom 112 loM Tee 104 T32 o104 T13 lOW T23
| vlom 733 0104 ALFA=DEGe+10H BETA=NEG ¢)10H ALFAR=RAD,

1104 RETAR=RANLIOH ALFD=R/See10H BETD=R/Sce10H SALPH o10H CALPH
] 010 SIN HETA o10W COS RETA +10H GAMV=RAND.9s 10N GAMH=RAD.,
1104 PH=RAN/S o 10K OR=Re/Se +10M HH=R,/Se o10H PL=R/Se ¢10W OL=~R/S
1 s10H RLoRAD/S.0)0KH PLHSR/S, 9104 OLB=R/S ¢10K RLB=R/S. o

1104 PTew/Se +)10M OT=R/S 210H NT=P/Ss ¢10H PHWN=R/S.e10M ORWN=R
/8, /

DATA(TPAZ(])9]18])+50)/)0MHRHEN=R/Se ¢)10H PTURH=R/S

1106 OTURH=R/Sel10M RTURN=R/S¢10H FRD=K/SE +10H QBD=R/S2 +10M KAN=R/
182 «1UH UKeM, /S, o]l0H VHeM /S, 210M WB=Me/Se +10H UTURB=M/SelOM VT
1UQAReM/S e 1 0H WTURR=M/Se 10K VN=M/S «10H VE=M/S ¢10M VD=M,/S, .
110 VEE=M/S +]10H VT=M/S 210H VG=M/S 210H VRW=M/S +10W MACH=
IMA, oJ0n UNPeM/S o10M VER=M/S +]10k VOR=M/S ¢10M VEQ=KNOTSe

110 VNweM/S olOM VFW=M/S (104 VOW=M/S ,]0H 210K ALTD-
10/8¢10M XLONND=R/Se)0N XLATO=K/Se 10H ALT=MTR ¢]1O0W XLON=HAD o

1104 XLAT=RAD +10M SINLAT ol0H COS LAT +10H VND=M/S2 +10M VFN=™/
1S2 10K VNDaM/S2 10K AXemM/S2 +l0M AY=M/SZ +10H A2=M/S2 +10M AX

1Fen/SC o10M AYP=M/SZ +10H AZP=M/S2 +10H G=M/S2 ' 10m ’
1 10mM e 10m /
GCATA(TPASI(T)e]l21450)/7100 VCAL=KTS 210K v10H XPR=METER

1106 YPRoMETFRoLION HPR=METER.IOM UNReMETER10n DER=METER1UN RReMET
1ER 10N WTVamETFRelOW COUHSEOR.clonlLATR-ﬂAO.olON;LONE-nAD.leuCLA
1TR=RAVs ¢JONSIHN THETR ¢)O0HCOS THETR ¢+ JOMXIXX=KG=M2¢)0MX]YY=KGaMZ,

110Wx122=K06=oM2e JOMXIXZ2=KGR=M2¢10H XMC(]) 2 10H XMC(2) UL CIA&]]

1 «10H xeC(s) v10m XMC(Y) elon xMC(6) sJ0M X4C(T) .
110w xMC(#) s 10K XMC(Y) *10W AMC(10) *10H XMASS=KG +10M CL
1 olM  CD +10M Cx 1100 CY l0M C2 v10H F

lax=MTN eJOH FAY=NTN o+10H FA2=NTN o¢10H FEX=NTN +lUM FEV=NTIN
1104 FEZ=NTN +10M FRZ=NTN o104 FGY=NTN 10W FGZ=NTN o10M FTZ=NT
IN JlUM FTYeNTN  olO0H FT2=NTN ¢ lOHFNORTH=NTNe JOHFEAST=NTN .
1104 FUOWNeNTN /

OATA(TPAG(])e]13]450)/7)0K FG=NTN o10W CROLL MOMo 10 CPITCHMOM o
110 CYAW MOM o10M TAL=NT=M s 10HTAMaNT=M, ¢l OHTAN=NT=M (]O0NTEL=NT=
v :

1 o10MTEM=NT=M (JONTEN=NT=M, s10M TGL=NT=M ¢10M TOM=NT=M ¢+10M TGN=
INV-. 9i0R TTL=NTeM (10N TTM=NT=M 10N TTNeNTeM ¢]10M DT1l=SEC
1100 DTZ=SEC 10K DT3=SFC +10M4 HR=METER o)UH v 10H

1 UL olOK XC6G METER10M YCG MFTERIIOM HCG METER
1104 wAlT=KG o+ JOMORANSNT/MZ9 10NUBARC=N/M2¢10H AREA=M2 10N SPANe
I, o10W CHORD=M, +]OHKMO=KG/M3 ¢+ JOH XNOSG=M ¢10H XMAING=M 2]0O0MN X
IMUNG=M 10K XLWNG=M ¢10H DXPLT=M +10H DXTAIL=M ¢10H4 DXRMDKG=M,

A=66
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1 10MXFRANTNOZ=Me LOHXREARMOZ =My JONDXPJET=M o LOMDXREARPJ=Mo 1 0MHNXYAW

LUETame lOHOXRWGY=M ¢ OHDXLNGJ=M <)10H DXCG=M e10M .
1194 vX=w/S /
GATA(TRAS(T) o[81450) /710K VY=M/S 'TRI10N YelOM SOUNNeM/S

1el0W UYNUSG=M 2 10H DYMAIN=M o ]10M DYRWNGG=Me LOHDYLWNG=GB=MelON DYPL
17eM  olORDYTAIL=M <1O0MOYRMORG=M lONDYFRNTNZ=M o]l 0HOYREARNZ =M
110<40YFPTChJ=Me LOHDYRPTCHJU=Mo L OHUYYAWJoM= o 1 0HDYNWG=J=M «10H DY WG
IJ-M 1UHNYCG=M 210H XPILOTeM +10H YPILOT=M ol0W ZPILOT=M o+]0H
«10M VOIC=M/S +10M PHITC=DEGylOM THETIC=DeolO0n PSIIC=0,
IIOu GAMVIC=N,+101 GAMMIC=Deol0nPBIC=R/Ss ¢10H UBIC=R/S,¢10H WRIC=R
1/S.910M VEOIC=RTSo1lNM XIC=METERY1O0N YIC=METERe10M HIC=METER+10HwWAL
1TIC=KG o+ 1OMXTXXIC XKM2 s 10KNXIYYIC KM2910HXTZ221IC KMSolOMXIXZIC KXMSe
b 10uwFUY
IELTC=XGelONWWAITIC=KGel0H WFUEL"KG +10H waadT=K(G /
DATA(TPASIL) eI3)4S50)/10H WALITN=RU 410N WSTORE=KGsl0M
1104 DACGO=m +10M DZCG0=M 4104 CG=PCT 2104 NZNOSG=M olOHDZMNG-n
1 s 1UHNZPWG=Mm 11 0K0ZL w@"M OIOHOZPL7-H 2 10HD2TALIL =M .
110M07RMPRG=M ¢ LOHOZFNOZ=M +10HVZRNOZ=M o104NZFPTCHU=M910RDZRPTCH
LJevo lOHDZYAWJ=" ol 0HN?FuG=JuoM 9 0HDZLWG=J=M +10HZCG=COR=M +10MMHDE
1Cx (1) =My L OHMNECK (2) oMo J OHHDECK (3) @My J OHHDECK (&) =Mo | OHHDECK (S) =n o 2@

1t10m ) 9 10MX I GNG=M o JOHXTOMGoM, o+ ONXIGRWG=M .

1 LOHX 1AL WG-
1v  2°(10N ) 9 10HY IGNG=M 2 JOHYIGRMGeM s 10MYIGRWG =M ’
1104YIGLNG=M +20(10M ) s 1OMMIGANG=™ 2 LOHNIGMG=M .
1 10HRIGHwGeM o 10MNTIGLWG=M 6 (10M ) 7

DATA(TRAT(T) o Im]1,50) /720 ()0N )ol0H TIME=SEC ¢10n RTIME-SEC
1¢27%¢10NM ) o 1OHTEMPRAT s 1OHPRESRATY .

1104 210M DTIM1=SECs10H T1=SEC vleo(lom
DATA(VDAe(I)ollloSO)ITOQION Yo lOmM oea-nanzo.lOnnzn-O/nAo
b} co® () 0OM

lolonanoz-relnsclonnnnoz-n s JUNTAMR=DEG=X o) ONPAMHoN/ N2 .
1106TTOT=NTN 10N PTOTeN/M2:10M DELAT=K ]10MSUTEMPR

13e(1l0m 1o lONXMCCL=1/Se0l0HXMCCL=1/Se0)0MXMCCI=]/S olouxnc
1C6=1/S¢9010HXMCCE=1/S0910MXMCCEH=L/S, ¢ JONXMCCT=1/Se0sONEXNI=NMNS,
110KE xMYeNME o JOMERMZ=NMS 260 (L0H Y)olOM STATE()) ’

J10m STATF(2) o10M STATE(3) +10W STATE(S) +10M STATE(S) +10N STarTEC
16) «10m CONT(L) o10M CONT(2) 10 CONT(3) +10M CONT(a) /

DATA(TPAY(T)o131¢50) /101 CUNT(S) +10M CONT(H) o3®(lO0M )
1e10K UNICom/S 9]0M YHRICoM/S 4100 WRIC=M/S 4®()l0N de
1104 YHO=M/S2 o 10W VHD=F/S2 +10H wHD=M/S2 [0V TUNSM/S o lONVTRF=N/
1S s)JUH VYTWN=M/S s 10MVATURB=M/S s L OHVETURKN=M/S ¢ L ONVDTURN=M/S o
1110¢10m ) 11 OHVOKNNNS=MS s L OHVIINMN=M/S o | ONVINRW=M/S
11nuynNL =M/ 30 (0N ) s LOHVOENS=M/S o JUNVDEMN=M/S o
1 106VUEPwG=M o | ONVOFLWG=M 30 ()0n ) o LOMHDTNCG=M
1 lONMOTNG=%/S o lOHNNDTOMG=M/S | UHHDTNHWeM/S /

DATA(TPALO(T) oIn1050)/710MHOTNLA=M/Se2% (10N YolOM VRen/S
b} 66® (10K ) /

CATA(TPHI(1)el3]1¢50)/710M STAB=DEG,910H AIL=DEG +10H RUN=DEG.
1104 v10w STASLI=1IEGe 10N FSAS=D ¢ LOMRLONS TX=CMy ] ONRLNSTXO
1oCh o LOHRLATSTRCMy 1 OMRLTSTKO=CMo 1 OHRUDPEN=CM +10M YSAS<NEG ]10MR
1945nN€6 s 1OHTHROTSNEG o IOHTHROTICeN, o LUMTHTNC=0DEGe » lONTHTN=0FG
110647HTINIC=0FGs10HRN ) =PCT 2104 TOUT=NTN +1OHNPEDO=CM ] ONTHRTMN=
10FRLUMTHRTMX=NEG LOMTHTMN=DEG ¢+ LOMTHTMX=NEG » LOMPN [MN=DEG o+ 1 OMNPHT
IMY=DEG o10n PEUMM=CM ] 0N PEDMX=CM ¢10H VS=w/S 2%(10m
1) s 10HTHTNMNSDEG ¢ ] OMTHTNMX=0EG e L UWYNWRTC=M/S ¢l ONVEWRIC=M/S+ L OMRETA]

A=s7




\ NADC=77024=30

1 (=DEGIIOMSTRMINSCM 10M STKMAX=CMolONRLSMIN=CM o )10MHRLSMAX=CH ,
1104 ALFAIC=N,o10K 1104 TFRJ=NTN ¢s10NTRPU=NTN ¢ 10MTYAW)
1eNTM  «)lOM TRRJSNTN o10M TLRJU=NTN o10H TFPJLI=NTNolOHTRPJI=NTN /
DATA(TPRZ(1)912):50)/10M TRJI=NTN ¢ 10HTYAWJ)I=NTN ¢+]) OHWWDOT2=Ka "
12010 )o10H TAUENG=S.910MKDRAG=NTN +10HTFN=NTN .
1104 THN=NTN o JOMVJIRCS=M/S +10H4 DGE=PCT o1UNM «10MGEF)
)} e10MH GEF2=l/M, 010N ALTGE=NTNy lOMFCR=KG/S. +lO0MALKJ=CHZ o
| 110HAFPI=CM2 s 10MARPY=CMZ +10H ARRY=CM2 +10H AYAWJ=CM2,10M CSPLAY
1F  «JORCSHLAYR «10m CRY v10m CFPUA e 10N CHPUA s 1OMSFP
1ua s 1UH SRPUA v10M SRY 010M RLAMI=RAD.10M RLAM2 v
L 1104 PHIS=KALD,910H THETS=RAN,)0H PSIS=RAD +10n THETDSR/S, -
1104PKHISH=k/S s 10MPSTED=R/S ¢+ )0HNEAVE=M: o+ ] OMHEAVED=M/S ¢ | ONSURGE =™
1, s LOUMSURGEDM/So L UN SWAY=M 110MSWAYD=M/S ¢] 0K X1G=u .
1104 XSoMFTFRolOM YIS=METER 10N YZS=METENR UM XIS=METER, 10N N3S=ME
‘ 1TER o 10M MIS=METFR/
PATA(TPHI(])eIB]450)/)0H XTD=METEReIOK YTN=METER 1044 1PS=METER,
L1 HNMAGeMF TER . JONPHTROL=RAD ¢ ) ONPHIHV=RAD ¢ 10H0MEGH=R/S o ] OMOMFGR=R
1/8 o 10MROLLM=RAD +10MPITCHM=FAN L OHNMEGP=R/S ¢+ )0H PHIP=RAD o+ l0MYAW
1reRAD s JORHOMEGY=R/S JJOHPHIY=RaU (100 SURRM=M, ¢ UHOMEGSRG=RS,
1104PHISKG=N, sl0HSWAYM=b, ] UHUMFGSWY=RSs10MPHISWY=Re o10n Vo
1 «)O0M CNN ) /=aNs JOHCLADOT=]1/Re10M CLP=1/RANIONCHMO=1/QAD o] 0mCYD
1Fe)/Ne o1UH CYH=1/7RADIIONCLDA=L1/De 9 )0HCLA=1/RAD +10KCMANT=1/0 o
lloucuon-lln. 91 0MCNR=1/HAD +10MCYNA=)/DEGe LONCYP=)/NAN o6®(l0ON
) olOm ME=MFTFR oJOM XE=METEHR o100 YE-VETER olUMALTCOM=m
' 1lon4LTncu~-uSoloqunn-u. s 10MACOM=M, ¢LUNTHETCOM=D4 o 10MFHTCOM=
10FRs10MVXCOM=M/S ¢10HPS]ICOM=D, /
PATA(TPRO (1) 9 ]3]),50) 720 (10N )2 10HUGST=M2/824¢ ) 0MVGST=M2/S2
I 19 10MWGSToM2/62¢ ) OMXFRZ=M, ¢ 1OMSWBSW 10" SURSW 10m
) | o lUN KKQaU/R/Sy1ONTLEADP=S +]10MPSAS]1=NES +10HPSAS]]=D=S ’
110% 11 0HRBWSHI=N=S ) 0HRBWSH=Do o+ ] 0HKRKDHRE=DRS 1 ONTLAGRB=
IS +10MRrOHA DMS2¢lAKTLFADAY=S,9lONTLAGAY=S, ¢lUNAYFILTI=D. 0
110HAYFILT=D, ¢)ONYSASZ=D, ¢)1OWMKINCT=De o) OHRRORDA=N/N])ONYSAS]=D
1 ¢ JOHYSASLIM=D +)OHRPHDA=D/RSJOHTLEADDA=S,910NTLAGUA=S. ¢ 10NPBW
1SuaN, +)10MPWSHI=De +10HPSASLIM=D,¢10H AILC=De +)OMTALACDA=S, .
110TAUCKS=S, +10M RUDZ=De +10H XTDl=Me 910M YTDI=M. o )1ONTAYALPH
1=€, oevo(10M 3 ) 7/
eEnNn

0000000000000 0000000000000000000000000000000000000000000000000000000000000000000

TITLE BICPRINT

C

SURPOUTINE RICPRI(TITLE AL oAZoAI A6 ASeAGIATABIASINODAT V)
c »
c

CNMMON /XFLOAT/A(500)/1IFIXED/TALEVOD)
4
g AUTHORS =M, STEWART AND D¢ ASTILL= COMPUTER SCIENCES CORPORATION
C INFOR«ATIUN SUPPLIED IN CALLING SEQUENCE
[
c TITLE oo 1S WORD CONTAINING 4 HOLLERITH CHARACTERS FOR PRINTOUT
¢ Al e HEADING
c A2 .
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NADC=7T7024<30

o ®e VARIABLES TO BE PRINTED

A9 .
NODAT coe ARRAY(DIMENSIONED 18) TWwO WORDS TO EACH VARIARLE, FACH
PAIR CONTAINS 8 HOLLERITH CHARACTERS TO BE USED AS
VARIARLE NAME ON PRINTOUT
cee ARRAY (DIMENSIONED 9) EACH WORD CONTAINS & HWOLLERITHW
CunﬁACtEﬂs DESCRIBING UNITS OF VARIABLE

FAUTVALENCE (A(1) ePHI) o (A(2) s THET) 9 (A(3) oPSI) o (A(2S) sALFA)
10(A(20) oHETA) 2 (A(29) ¢ALFD) ¢ (A(3V) +BETD) ¢ (A(35S) s GAMY)

Pe(A(36) GAMM) ¢ (A(3T) PR ¢ (A(3R) s08) s (A(IF)9sRD) » (A(SS5) +PHO)

39 (A156)90R0) e (A(ST) sREBD) o (A(6S) 9VN) 9 (A(ES) s VE) ¢+ (A(66) 9VD)

Qo (ACTO0) sVRW) o (A(TL) o XMACH) ¢ LALTD) sVEOD) o (A(B8) o¥ND) o (A(89) ¢VED)
Se(A(90)evDD) o (A(116) oXTIXX) o (ACLLT)oXIYY)o(A(L18)eX1I22)
Go(ALL119) e XIX7)e(AI131)eCL) o (A(L1IC)CNI(A(L133)9CX)0(A(L136)eCY)
To(A(139)eC2) o (A(136)oFAX) o (A(L13T) oFAY) o (ALLIN)sFAZ) 9 (A(152)9CLL)
Bo(A(193)eCLM) 9 (A(L196) sCLN) 9 (A(199) s TAL) 9 (A(156) s TAM)
Se(ALIST)eTAN)I s (A(JTT)omAIT) o (ACLB0) sAREA) 9 (A(18]) 9 SPAN)

Ao (A (1ML2) s CHORD) ¢ (A(256) +CG)

EIWIVALFACE (FEXoA(1I9)) o IFEYeALLG0)) o (FEZoA(16])) 9 (FGXeA(L62))
Le(FAYIA(163)) e (FG2oA(166)) s (FTXOA(L145)) o (FTY9A(L146))
Ro(FT2eA(14T) Yo (TELIA(LIOA)) 9 (ITEMPIA(159)) o (TENIA(160))
Jo(TALOALL61)) o (TGMeA(1H2)) e (TGNIA(L6I) ) o (TTLIA(L6G))

4 (TTMoA(L165)) e (TTNeA(166))
*"EOUIVALENCE (XCReA(1T4)) s (YCBIALLTS)) ¢ (HCOIA(LTE))

FAUTVALENCE (P20 +A(359))

ENNTVALENCE (NN TA(105))

FAUTVALENCE(IA(199)N2)

NIMENSTION NQODAT(18) U (9)
NIMENSTUN UNAT (15) yODAT(8S)
NATA LINAT/6HOFGes4HR/S sOMR/SCIGHNTNG 9 8MN=Mo 9 4HM/S o 9 4NM/S2 e

LOUMETR o ONRGM2 9 OHMTR2 4 AHPCT s4MKTS +0MKG oW 'OH /

NATA VDAY
176 PHe M1 o6H  THIOGHET +8H PSebH ALOHFA +6H RAEANMTA o
20 QAIOMMY  JOHFD  JONTD  s4MMH 4N PBeON oM QBeo&M RA,

Jemn sbr  CDobM CLoOM CXobm Cyobm CZooML s OMM sOHN .
46n  FAoopx somMy YY) o0H TAJOM VNeoH VEsON VOy&M VAR,
Sewv om0 08  XMeOMACH os4M XCobhG e6M  YCobH MCobM X1,
GOMXX  s6NYY  sOMTZT  JOHRTZ  sAM WAJAMHIT oM CGobH SPiaHAN
Tt CHoSNORD s8H AROMEAR  os4M DE-4N DAcsH DRoGM ot FE,
hol FGo6M FTobH TEsH TGeb6M TTo0HPL s4HP2 (4HPI  JoMPe
Q6 TL s6r T2e6W T3e6H Téeeén0 oM DKoo OYoeoM Niy

A 4wO sbHPK  s4M 'op '14M /

VoYK SVRW/ ) 0 69
CAMMNSGAMNORZ0
GAMYDSLAMY R0

A=89
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CALL DATE (Dmy)
t CALL TIME (HmS)
PRINT 1oTITLE .
VRINT 1000 oN2oDMYIHMS
c COMVFRT ALL VARIARLES TO METRIC UNITS FOR IC PRINTOUT
EVLRKLE,45389
EvINFE]l,3556
FMapSE]le,5919
ENFORCEa,61R
| . turon‘)'l.3566
EMFTME, 306N
EMICME2,.,96
FuaREAs, 042003
EuKNMEE 51679
EuMPHMSE, 66 T03Y
EVDORFSELT H113
XTrXmMEL] X XOEMINF
XIYYMEX]YYOFMINF
XI774sR[27%EmINF
XIXPUSK[X7OFMINF
VATTMEwa [ TEFMLHK6
SPAMMESEANC®EMF TV
CunNUNMSCHORNOE MFTM g
AIFLMBALE ACEMAREA
XCAUSRCOOEMFTM
YCIMBYCGOFMFTM
i FCAMSHCGOLMFTM
i FarmsFaxsrMFNRC
tavymsFAYer MFOKC
FarmeFAZeEMFORC
FexmsFEXerMEORC
FeymsFEyef MFORC
FE7msFEZotMFONC |
FaxmaFGX*FMFORC i
FoymeFiyefMFORC : |
FRIWsFG2eEmFNRC
FTewsFTxeFrFORC
FTvmsFTYOtMFORC
f FT7mab T20p VENNC
TaLmsTALOFFTOMG
TauwsTaMepMIOwR
TanmsTANSEMTAR)
TR LesTEL oL MTONG
TEumsTErOEMTANY
p TFumus TENSFMTORO
TR r2TOL ot P TONO
Tavus Timef ¥ TONQ !
TANuSTHNOEMTOND ; |
TTILsTTLoEVTONO
TrersTTMOEMTORY |
TrnusTTHOEPTORO .
VNS YNOENF Th
VEasVE *F ¥F T
VNUSVUSF MF T
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VNNMBVNDSEMFTM

VENMaVEDOEMFTM

VNNMaVOL 2EMF TM

VRWMSVYRWOE MFTM

PRINT 2¢QDAT(65) yQDAT (46) 1 XIXXMIUDAT (9) 9QDAT (45) yQDAT (47) 9 XIYYM
000001 NAT(Y) «QOAT(45) 9QDAT(48) o XIZZMoUUDAT(9)

(~

PRINT 2.QDAT(65) 100AT (49) ¢ XIXZMeUOAT(9) +QDAT (50) vQDAT (S1) s WAITM,y
000001 UNAT(1J) +QDAT(S2)+ADAT(16)+CH
c

POINT 2+,QDAT(53)+QDAT(56) 2 SPANMIUDAT (6) v00AT (SS) ¢QDAT (56) ¢ CHORDM
000001+1NAT (8) sWOAT(S5T) +ODAT(58) y AREAMIUDAT(10)

POINT 3

PRINT ¢« NODAT(1) oNODAT(2) 9Aleut(l)
000001« NODAT (3) sNNDAT (4) 0A2,41)(2)
000002, NQDAT (S) oNODAT (6) eA34U(JI)
c

PRINT 2+ NONAT(T) sNODAT (8) sA& 1 (H)
000001« NONAT (9) yNQDAT (10) +AS,U(S)
0000020 NODAT(11) oNODAT(12) 0A69U(6)
c

PAINT 20 NODAT(13) oNQDAT(18) AT U(T)
0000V MGNAT(15) oNODAT(16) 0 AdoU (8)
000002 NGDAT(17) oNQDAT(18) oAU (9)

FRINT 3
c
c
(4
Cc

PR INT 2,GDAT(T8) sODAT (B1) ¢ XCOMIVDAT (8) eQDAT(T9) ¢QOAT (81) o YCOM
000001+1INAT(8) +ODAT(50) ¢GDAT(b1) +HCAMIUDAT (8)
FRINT ZeGUDAT (1) 0QDAT (2) oPHIIUNAT (1) eQDAT(3) vQDAT(4) + THETY
000001 ¢INAT (1) sQUAT(S) 000AT (2) oPSIeUDAT (])
c

POINT 2¢0DAT(6) sQDAT(T7) o ALFALIDAT (1) vQDAT(8) oQDAT(9) 0BETA
000003 ouNAT(1) +GOAT(10)90DAT(11) eGAMVL 41IOAT ()
Cc

PIINT Ze0DAT(6) 9QOAT (12) «ALFULIJOAT (29 9+Q0DAT (8) +O0AT(13) «RETO
000001 o11NAT (€) sGDAT(10) ¢ONAT (14) 1GAMNU JDAT(])

katnt 3
c .
FRINT 2e0DAT(1S5) «QDAT(16) oPHIUDAT (2) 9QDAT(17)+QDAT(16)4+08
000001 ¢INAT(Z) yGDAT(18) eQDAT(16) ok YVLAT (2)
(4

PRIMT 24GDAT(15) ¢00AT (19) ¢PRHDDAT (3) vO0AT(17)+eQ0AT(19) +QB0
000001 +1NAT(I) eQUAT(18) ¢WDAT(19) ¢RHOIVDAT (I)

FRINT 3
c

c :
PRIMT 2.0DAT(20) sQDAT(16) oCOLIUAT(14) ¢QDAT (21) 90DAT(16)+CL
ORINT 2.QNAT(22) +QDAT(16) oCXyUUAT (14) 9QDAT (23) 9QDAT(16)4CY
000001.0NAT(14) sQOAT (24) vODAT(16) ¢C2

c

PRINT 2000!7(2!)oOOlf(?S)OCLLDUDAT(lQDoOOA?(IIlvODAT(lG)oCLN.

A=7]

BN
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000001 «tDAT(14)+ODAT(2))0DAT(27)sCLN
PRINT 3

PAINT ZeQDAT(24) ¢QDAT (29) oFAXMIUNAT (6) »ODAT (28) »ODAT (30) oFAYM
000001 sUNDAT (4) sODAT (28) ¢ODAT (31) «FAZMIUNAT (4)

PRINT 2¢00AT(63) sQDAT(29) eFEXMIUNAT (&) +ODAT(63) 9yQDAT (30) oFEYM
000001 ¢/ INAT (6) yODAT(03) vGDAT(31) oFEZMIUDAT (4)

¢ :
PRINT 2:0CNAT(64) +sODAT(29) ¢ FGXMIUDAT (6) +QUAT (64) ¢ODAT (30) oFGYM
’ 000001 +1)NAT (&) yQDAT (06) eGNAT(31) oFEGIMIUDAT (&)
PRINT 2.0DATIOS) +LDAT(29) o FTAMIUNAT (6) 90DAT(65) 9QDAT (30) oFTYM
00000) o1INAT (@) +yGDAT(65) ¢UDAT (3]1) oF TZMIUDAT (6)
PRINT 3

c

RRINT Z+sQDAT(32) sODAT (25) o TALMIUNAT (S) ¢QDAT (32) +ODAT (206) o TAMM
000001 ¢1NAT (5) +ODAT(32) «ONAT (27) s TANMOIUNAT (S)

ORINT 2.0D8T(06) sUNAT (251 2 TELMIUDAT(S) 9ODAT(66) ¢QDAT (26) ¢ TEMM
00000 s 1NAY (D) ¢QLAT (66) sODAT (2T) s TENMIUDAT (S)
c

POINT 2oUDAT(OT7) ¢0DAT(25) e TGLMIUDAT (S) 9 QOAT(OT) 0QDAT (20) o TEGMM
000003 ot1NAT (H) ¢GDHATIOT) +@NAT (27) 9 TONMIUDAT(S)

c

PRINT ZoQUAT(6A) yUDAT (25) ¢ TTLMIUNAT (5) +QDAT (68) ¢GOAT (26) o TTHM
000001 ¢1INAT(S) ¢ONAT (68) vOGDAT(Z27) ¢ TTNMIUDAT (S)

PRINT 3

c

PRINT ZeQDAT(33) vQANAT(19) o VNOMIUDAT(T) 0ODAT(36) s0DAT(19) ¢ VEDM
000001 UNAT(7)sONAT(35) sQNAT(19) ¢ VNOMIUDAT(T)

PPINT 2¢0DAT(34) yONAT(3T) s VRWMIUDAT (6) ¢QDAT (36) 9yODAT (38) ¢ VEQ
00000)¢ UNAT(1Z) vONAT (39) ¢QDAT (€0) ¢ XMACH

PAINT 24UDAT(36) ¢ODAT (82) + VAWK sUDAT (12)

PRINT 3 .
C
c
c
c
C
(4
FETUPN
1 FOLMAT (JM1e3SXvAGe2TH INITIAL CONOITION PRINTOUT/ )
2 FORMAT(LUXs24801MBeF11ebo)XNeAbeSX o200 MBE])ebolRoAG,S)
000001 CAbolNEFLlc0olRoAS)

00003 FAOMAT (1m0)
01000 FARMAT (JOXeJOMRIN NUMKMER 14X 5139 15X oSHDATE I ¢ I3XeADe 14X e SHTIME
00n002 +3XsA)0/)

tNn

V0000000000000 0000000000000008000000000000000000000000000000000000000000000000000

SUAROUT INFE WINDC

COUMON/XFLOAT/ZA (§00) /7IFIXED/TIA(LV0)
CNVVON/CHF /«(200) /ICRF/IH(50)
COMMUN/GALINL/ZGALL00)

AeT2

|
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L EAUIVALENCE (TI1.A(16))0(T210A(LT))e(TILVA(LO))
1 o(T12¢A(19))0(T220A120))0(TI20A(2]1))
2 o (T13:A122))9(T230A(23)) 0 (TISeA(28))
FAUTVALFNCE (VNTURBA(419)) ¢ (VETURR.A(420)) ¢ (VOTURBA(42)))
ENIVALENCE (A(6l) suTURH)
FANIVALENCE (A(62) o VTURH)
FAYTVALENCE (A (03) ewTURE)
ENIVALENCE (ALTO) e VAW)
EAMTVALEMCE (A(16A) 0T)
ENIVALENCE (A(238) 9VEQLC)
CAUIVALENCE (RCRAI1T4) ) o (YCOoA(LTS)) o (STHETRoA(116)) ¢ (CTHETR,
1 a1l .
= FOUTVALENCE (ALT A LAI))
ENNTVALENCE (A(303) o TIME)
EONIVALENCE (TAC(L) o [~0DE)
FANIVALENCE (IONCE»IR(16))
FOUTVALENCE (VS.A(I0))
FANIVALENCE (PHIPIH(112))
FOUTVALENCE (04EAPIR(L1]1))
FANIVALENCE (UGSToB(153)) o (VAST8(154)) 0 (WGST9B(155))
EAUIVALENCFE (XFR7 0 (156) )¢ (SWASWIR(1ST) )9 (SUBSWIB(158))
FAUIVALENCE(IB(18)+IPLITCH)
FAVIVALENCE (PITCHMR(110))
FAUIVALENCE (NCHKR o IR (22))
ENMIVALENCE (R(98) ¢ X2%) ¢ (B(96) ox1S)
FAULVALENCE (ILBURB IR (25))
EQUIVALENCE (THFRZoTAR(24)) o (TWINDoIB(20)) o (ILTURH,18(21))
*ENULIVALENCF(GA(30)46R()))
' ENITVALENCE (MIS.R(100))
) ENNIVALENCE (TUISCTIA(SU))
! FONTVALENCE (FRTNH(1980) ) o (FRTE,B(195)) y (FRTDeB(196) ) o (YMNB(19T))
EAUIVALENCE (VME 4R {1980 ) ¢ (VMDeu (199)) 2 (TOTURBB(200))
DI4ENSION AN(T) o8RIT)
NIMENSION ANY(T7) sROYL(T7) +IRDOST (7)o IROSI(To10)
NIMENSIOM ROXLT)
NATA SwiSw/le/SUNSN/)e/
NATA ISET/Z0/
DATA TImy/0./
NATACGH(S) o I8 oT) /6000001254012 ¢92860300¢3s/
DATA HLAL/e)/
, DaTA M1/3.161592/
NData FC/S./ *
NDATA (TRNST(I)e I3107)/10308¢70901201¥/
LATA TUNT/0/¢IVAT/Z0/41W6TZ0/
NATA ZH1/.,0017,2ZR2/7):5/¢YR1/,0017.YR2/1.9/
NATA 2Fk2/71%00,/7
NATACIIRNST (Jo ) oImloT)oUsl ol /1e3e5eTe902100300301030807¢9110
1 1000300030807 ¢909011003000305074709011001301030 $98e749011,
1 130003030 SeT7e901101300018017019021023029027027015417:19421,
I 23029¢79927915¢17419¢2)923/
1€ (INISCT)ITeT0d0
IF(IvONF) 20300
CauTInuf
nTesLY
vasveuicel 689

N~
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IF (VUL T.60)VOn80,
R ] 08SURT (3,1415905900,)°,003
P<) 1 ®SURT (5900,03,14159)°3,9v0/400000,
$110==v0/1000.
K210s=3,°v0/600,
201sFX¥ (S110°07)
IN2sEXP (S210eDT)
2113=1./15110=52]10)*RK10®(1,=20})
21221/(5S110=5210)*RK10®(1,=202)
213==1./(8210=S110)*Rx11®(1,.-201) /85110
214z)e/(S210=S110)%AK11®(1.-202) /5210
20111 s=ExP(=v0/100,°0T2)
711112S0NT(T71063%3,16159)7100,%(),-20111)
7201123k 2pP (=yN/]100.°DT2)
211125SLRT(200.93:,16159)/100,2()e=20112)
I22g®924=3
00 1u Is)e7
LI E8 RE 1T
ROYI(1)80,
1F 10%CE «GT.0) IRDST(I)=IRDS] (I,IONCE)
CNANT TNVE
HNlm, 0660SORT(P])
»Ca2,°FCe*P]
IF(VEUIC.NEL,VEQICP) 1Zxsl
VFQlCPsVEUlC
CONT JNUIE
L1313 1™
vacssl.
1m28s0,
enses0,
ANesl.
anlsl.
1IRR0 e
wWGa0e
wa2$s0,
varssso,
YRS AS0,
7Q%As0,
ursasi,
wrReAS(,
dRSASL,
WA2TAS0D,
wAPTASY,
Q2588 y,
UGS=N.
vilsle
vaesle
vads0.
viss0.
VASs0.
»ASs0e
URSSsl.
VGSSsl.
»388s0,
29880,

AeT4




ez gn

ono21

00020
onop22
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YRSs0.
2880,
YagSsl.
FACYSEAP (=ARS(YCA)/Z100.)
ALT13M1S+50,=XCG0. )
"c’.ln
12 (ALT«GTALTL) FACZSEXP((ALT]1=ALT)/S0.)
FaCwsFACY®FACZ
XnsxC6
UTURAS=ySeSUASWEFACWOTABL (XD90e90,06801)
P IRRS=ySeSWHSHOFACWOTABL (XD00.90,¢6901)
VTuRNaY,
Tiv3=0.
IQ-O.
YQ@s0,
RFTHRN
CONT INUE
IFP(TwIND.FN,0)RETURN
1F (MCHK . GT.0) RFTURN
PACYSEXP(=ARS(YCA)/100.)
ALT)3n1Se50,=XCa®e !
Faczsl,
IF(ALT«GTALTL) FACZSEXP((ALT1=ALT)/S0.)
FACvsFACY®FAC2
xXnN=xCG
IF(IBFN2.FA.l) XD==XFR2
1RSS 12=VSoTAN] (X000090006801)
‘URSSBUNSS ] SSUHSWOFACW
1P ETLBUNK) 21421420
WRkS 1s=vSeTAh] (X090,00006901)
dRSSBwhSS | OSWHSWEFACY
R0 TO 2¢
WSS 13=ySoTAN] (XD00.000¢709])
WHESSBWhSS | oSWHSWOFACY
COANT INUE
VENsle/lonSeys) -
CTECMECNS (OMEGPO( (] ¢ (VRW=VS)SVSD) OTIME+XDOVSDePHIP=],5T) ) ®IPTITCH
URiKsCez2e.000vex0D
IF(LRIK TL0.V) Yhins0,0
AP ITCHmOVS O KIK*CTERMOFACY
[P (¥CLI.To=P236,) 1IH1B0,
IF(XCGATX28) 1kls0,
W IK30 Y0, N0 NOXD
IF(eniKLEe0.VU) wHiK=0,0
walsPiTCHueySewn ]l KoCTERMOFACH
IR(XCLLTo=2530,) wAlsO,
IP(¥CHGeGT228) walsd,
STMwCTSSIN(WwCPTIME)
nn ) Is)e7
CALL RAMDCTROST(I)eIXololoeW)
onx(l)sy
ROY(I)SRDX(T)=NDYTI(])
wAYT(I)skNYT (1) eROA®RDY (]) ®DT
N(T)SHOY (T)SSINWCT
CNNTINUE

A=7S
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SUH2=TAR] (XNe0e00e0T)e])

TUH2ETARL (XD90. 900 0T20e))
DTNT=0T/TUR2

UR23UhZP® (1,=DTOT) evSOSUB2¢) ,4140SORT (1./TUBR2) ®*DTOT®RD(1)®GR(])
UR2PeUH?
LTATHE0T/3.3)

va2saolk® (],=DTOTW) +,0350V§e ,T4UODTOTWORD (2) ®GR (2)
1F(XVelLTo=2540,) WRZ2S0,

IF(XNeGToX1S) WR2=0, : f
wR2PswWn2

VYRAs®E2 .

VinesUSSeyR]l e JR2 1
VNuRswrSSewn] ¢ wih2

VNARSVRRLOCTHE TR=VYAR®STHETR
VFHsVYrkeCTHE TReVIARRESTHETR

VaTsTllevnupeT 1 20VERRST]IOVDHR .
VATsTZI®YNKRCT22°VERRTZI®VDAR

waATsTIlovMaR*T3I2OVERRTII®VLAR j

IF(1MT,kR.1) UNTSO,
1IF(IVvHTFR.1) VTS0,

1€ (TwHTENe ] )WHTSO0,
R0l 11%wGe21111°RDI

#)3sRD(3) 0GR (3)
WRs20112eu6G+21112%RD

FNeskl (&) *GP (&)
valsZUulevGlel] 1 oRDSP

VG282020VvG2+712°RD5P |

* VG3s20)1eVvG3e2]I*RDSP
VAesZVUZ*VGbee7 1 62RVSP
PINSPSKL (S) oRR (&)
VaeVG]l eV(ZzeVLGIeVGe
IF(ILTURNGEG.L) GO TO S

UGs0,.0

V6s0,

"hsh,

L) COMT INUE

UTYRASURT UG

VTijeHnEVhT eV
PTiikhSenTewR
7084NLOKN (A)P6GR (6)® (ZR1®ABS (XD) *72R2)
YRERNI®RI (T)®GR (&) O (YR]1®ABS (XD) *YR2)

428l eSelIH? .
PUPSEWALC oW yD
UR2GESUF 24 5eNTOR2O 62
WRPCGBub eSEoNTOWRZ®02
HAREEHBS s UL

ViESaVLSevh

whREsALSewli
LASSSUGSSeTOUGe 2
VASSEVHSSenToVRee
®ASSEnbSS eI TOWGee2
29S8 70S e 2w

YOGsYRSe YW

20888 /VSSel)TOk002

YOGS YNSSeNTOVYROS2

i A=76
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IP(TIME) 30030425
00023 CNOANTINUE
PAYsTIME/DT
YASASYRS /HAY
INSASZRS/RAY
RS ABUGS /RAY
VAKASVGRS/HAY
WARASNGS/RAY
N2 TASURZS/OAY
WARTASWHAIS/RAY
UK TIIngSS/TIME
PR2STSWFSS/TIME
UGRSTaUGSS/ T IME
VASTeVGSS/TIME
PRSTSAGSS/TINME
19S T2 RSS/TIWE
YRSTaYRSS/TIME
00030 cneviNng
IFLINISCTIIT37,3)
33 COMT INUE
FOTaMAX]) (FRTIN+FRTEFRYD)
FHASFSFRT®(TIVE «TOTURE)
1F (PeASE =0,21) 36936430
3 IF(Y] =TDTIIUN) 36036435
s VMTIIPHS 58VuN® (] ,«COS (FRTN® (TIME=TNTURS) ) )
VETULDSE SOVuFe (] ,~COS(FRTE®(TIME=TDTURS)) )
YNTUNES ,S°VYMNe (] ,~COS (FRTD® (TIME=TDTURB)) )
“0 Y0 37
36 VNTHRHAS(,
VFTIERS0,
VOTIin=0,
37 CAMT INUE
PeTIRN
END

0000000000080 000000000000000000004800000000000000000000000000000000000900000000000

SUHROUTIME RAND (TUsIXeKoN9U)
OT4FNSION U(N)
IFccydloTell
7 0O » 13)e7
Tusiuels
'} U(T)sltiz281474976710655,
FETHON
11 £n 13 Is)leN
Ss1,
DN 12 Uslel2
Tustuelx
12 SzSe U
13 UIT)8S/2b816Ta976710658,26,
HFTUKN
enn

A=77
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SHAROUT INE CONTR2
CAUMON/XFLOATZA(S00) /IFIXED/IA(200)
COMMON/CHF/R(200)/1CAF/1IBISV)
FAIVaLENCE (AILA(2))
ENNTVALENCE (RUVR (D))
ENIVALENCE (STAR] B (S))
EONIVALENCE (PSASH(6))
FA)IVALENCE (RLONSTK A (T))
ENMTVALENCE (RLATSTK,R(9))
EQNIVALENCE (PUDPFDeR(]]))
ENNIVALENCE (YSAS,R(12))
ENNTVALEMCE (RSASB(13))
ENNIVALENCE (ALIT) oPR)
FQIUTVALFNCE (Mo (38))
EQUIVALEMCE (AR A (IY))
FOUIJVALENCE (AYeA(92))
FNUIVALENCE (I#ODEIA(L))
ENNIVALENCE (T1PNAMPTh(26))
EQNIVALENCE (TOLAMP Y TH(2T))
ENIVALENCE (TRUAMP 1B (28))
EOUIVALEPCE(DToACLIOH))
ENUIVALFHCE (QRUR(160)) ’ /J
ENNTVALENCE (TLEADP(]1B]))
ENUIVALFNCE (PSAS] e (162))
ENNIVALFNCF (PSARLI IR (1AI))
EQNTVALENCE (RHWSHIoR(105))
ENTVALENCE (RYwSHoB (106))
ENNITVALENCE (RKURRKOR(16T))
ENIIVALENCE (TLAGRReR (1606))
EQUIVALFNCE (RKNRAYeR(16W))
ENMTVALENCF (TLEADAY 4 (170))
FANNTVALENCE (TLAGAYOR(171))
EVITVALENCE (AYFILTIeR(1T72))
ENUTVALENCE (STAKEI(]))
EQUTVALEMCE (AYFILToB(1TI)) o (YSASZeR(174)) o (RINCNCTIB(L1T75)) 0
1(RKDRVACH(ITA)) o (BLLITT) eYSAS)) o (YSASLIMNB{178)) ¢ (RPRDACB(1T9) ),
2 (TLEAUDAGH(160)) o (TLAGPAIE(18]1)) o (PHWSHoR(L182)) o (PUSHIR(183)) 0
3 (PSASLIMR(I06)) o (ATLCoE(1US)) 9 (TAUACDAIB(186) )¢ (TAUACHS
CR(IAT) ) e (WIIN2em(]188))
EQJIVALFNCE (TACTIA) o TPD0F) o (TIMECA(30I))
DATA WRU/ZERICI/TLEADP/ o LBY/ e TLAGE/ T41/¢PSASLIN/) S/
DATA RKLWDA/Z,HA/ RPHDA/ZLS.8E5/TLEADDAZ s T8L Y/
Darw TLAGHAZ) e84/
VatTa TaUACHS/e0KRII/ s TLAGRE/3e1]17 1PKDRRA/Z IE .33/ sRKDRAY/ 83/
DATA TLFANAY/ o295/ e TLAGRAY/ o 1¢5/eYSASLIMN/S/ onSASLIN/Co/
0DATA TAYACDAZ VG/oIPDAMP/ L/ o IRDAMP/]Y/10DAMP/ )L/
IF(JMODE) Je)0Ve2
00001 FPcac)ls=0,
PeSrH]s0,
PUSH]ISO,
avFILTI=0,
FaSeisy,
EYRITHOE] o =EXP (=DT/TAUACNHS)
ExODTUAS] . =EXP (=DT/TAUACDA)
Afi=AlLC

i et e

A=T8
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STAnsSTAMC
00002 CANTINUE
STAR]ISTAN] (RLONSTKe0,0000101)
FSAS) 13PSAS] 1+ IRKQ®OR=PSAS]) *OT
PRAS]I = (PSAS]1*HKQOTLEADP®QR) /T AGP
PEASIsPSASIe10QUAMP
FSASEMSAS]
IF(ARS (PSAS]) «BTPSASLIMIPSASSSIGN (PSASLINIPSAS])
STARCESTAR] +PSAS
STARSSTAMCEXPOTHS® (STABC=STAB)
IF(1700F o0, 1)STABSTAHL (TIME0,9049T40)) )
C YAV <aS 1
PRISHIZWNWSH] *RAWSHENT
KA ISHB (NKNRARORMN=KBWSH] ) /TLAGRS
Ji AYFILTISAYFILT o (RKORAY®AY=AYFILT) QT
AYEILTS (AYFILTIeRKNRAYSTLEANAY®AY) /TLAGAY
PuSrlarnSH] ¢ (HEHNDA®PK=PNSH) *OT
WS (MG +APHNA®TLEADDA®PYH) /TLAGDA
PRAYSHEP RS M
1P (AMS (PwSH) BT ,ASASL IM)PBWSHESIGN (RSASL IMyPRWSH)
KQARS=FhuSHe JPOAMP
AILCSTAR] (PLATSTK90,9009301)
AT sAlL*E XPNTNAS (AILCoRSAS=ATIL)
RINCNCT=a L COo<KNRDA
YRASPB (wnwSHeAYFILT)® [NDAMP
YSASI3YSAaSz=P[NCNCT
YSASBYSASN]
IF (AAS(YSAS]) +6T,YSASLIM) YSASaSIGN(YSASLIM.YSAS])
c ROLL SAS
wNSTAR] (RUNPED9O0e90s020L)
Runlswu
Fi1iNZ2eNIID) o YSAS
00100 CANTINUE
§ 1P (10LE)1010101,102
00101 STAksSTakC
AfLsalLC
00102 CH4TINUE
FE TGN
Enn

o

000000000000000000000000000000000000070000000000000000000000000000000000000000000

SHRLOUTIMFE AERV2
COamON/CHF/A(200) /ICRF/ZTIR(50)
COUMON/XFLOATZA ($00)/7IFIXED/TIA(£00)
FANIVALENCF (ALT oA (8))
E)ITVALFACE (STARGM(1) ) o (RUDeB(3)) o (ATLOD(2)) e (THTNGBLLIT)Y)
BAMTVALENCE (TIMEGA(I0I)) 9 (TMODESTA(L) o tVIRINIL22)) o
000003 (NYCEoALLYR) ) o INZ2CGoA(ZTL)) o (CHURDCA(LB2)) o (SPANeALLBL)) o
00000z (4NFAIA(]H0)) e (NRARGA(LITH)) o (RMACHIA(TL)) o (VRWIA(TO))
FOUTVALEMCE (FROGA(1A3)) o (CPQeR(123)) 9 (CLADOT oM (1261 ) ¢ (CLPoM(12S))
EMITVALEMEE (CMUR (L1 26)) o (CYDRoH(L2T)) o (CYRACL28) ) o (CLNABIL129)) 0
000003 (CLOA(130)) ¢ (CHADTOR(1IL)) o (CMUROH(132)) ¢ (CNRo8(133)) ¢ (CYDAS

A=79
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000002k (1346)) ¢ (CYPH(135)) ¢ (DXCGO2A(256)) ¢ (DZCGO0A(255))

EQUIVALENCE (PHWNA(69)) 9 (OBWNeA(D0) )+ (RBWNIALS]))
ENUTVALENCE (PTURHA(52) ) 9 (OTURRIA(53)) 9 (RTURBIA(56))
FOUTIVALENCE (A(S) oALFA) ¢ (A(Z0) ¢BETA) o (A(29) 9ALFD) 0 (A(3]) ¢ SALPMH) ¢

00000) (A(32) oCALPH) o (A(IT)ePH) o (A(IA)2UR) o (A(IY)RB) e (A(1SS)sTAL) e
000002 (A(190) ¢ TAM) o (A(15T7)sTANM)

ENUTVALENCE (VEGA(TS))

ENNIVALENCE (TFNJR(SH) ) o (TRNOR(S59))

FOUIVALENCE (FAXA(136)) e (FAYSA(LIIT)) 9 (FAZVA(138))
ENIIVALFNCE (CLeA(131))0(COsA(132))0(CXsA(L33))0(CYeA(LI0))
ENUIVALENCE (CZeA(135)) e (CLLIA(LIDZ)) 0 (CLMeA(153)) e (CLNsA(L154))
EQIVALFMCE(R(1I5]) oCMSTH]I) o (CLSTRIWB(152))
ENNTVALENCE (JSTAR) 9TR(37)) ¢ (ISTUR24IH(3IY))

LATE C4STW1/,05/.COSTRIZ.0052/

LaTs CLSTWI/Z0./

DaTa ISTOW1/1/1STOR2/1/

CATA CLNTWREZ/047CMSTREZ/04/0COSTRE/ 01395/

PaTA COO/04/7¢eCLANOT /047 9CLP/=03152/¢CMU/=10,6970¢

000001CYNR/eVU165/¢CYR/e6409/¢CLOA/ZOVULT/oCLA/&,8T/
010002C~ANT/=)0e/eCHDR/=600117¢CNR/=,45/,CYVDA/0o/
000003CY0/,07/¢NPXCGV/2865/7¢D2CG0/8,015/

1

IF(UKAR) 1ol o2

vyeslley

VER1=21000,

GO T0 3

VIRESUNT ((TFMeTRN)/ (ORAR®13,))

CONT INUE

IC (VUHGT,.0,) VERISVYR

VFozle/VER]

IF(THINGL Ee30eeANDeVIRIGE.S5.4) VURES,46

JIP(VIHLT o5,4) VJRsS,. 6

IF(VIReGT 11,9 VYRE]] .Y

FeORARSLWE A

P INEPRePTURK

huuNsHHenw TURK

CReNBWDeTUPR

PSP HANSCALPHORARWN®SALPH

kGemwiveCAL PH=PRWNSSALPH
IF(VPH=] )b eb oS

Cﬂ?v-o.

roP2vsle

Gn T0 o

CONT INUE

CAPVECHOHD/ (2 *VRW)

FO2VESPAN/ (2.°VRW)

CONT INUE

CLSTRISTAK) (VERTHTNG Do eT730))

CLTAMKECLSTRI

IF(THTIN,LE.SNe) CLTANKSCLSTRISTHTN/SO.

CLSTORER (CLSTRICCLTANK)®ISTOR)+CLSTR291STOR2

CHSTORE=CUSTHI®ISTOR) «CDSTR2¢1STUR2

CATLMKSCMSTR)

I (THTNLF c65e) CHTANKECMSTRIOTHTN/GS,
CUSTOwEsCHTAMK® 1QTUR) ¢CMSTRZOISTURR
CLISTAK) (ALFAISTABITHTNI3IT¢6)
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} C1L2aTAR) (ALFAISTAB«THTN43,3)
CLIaCLI+* (CL2=CL1) ®(VUR=5:4)/6eD
CLSCLI* (CLADOT®ALFD+CLA®ALWN) *CO2V+CLSTORF
CNIsTARL (ALFASTAN THTN:&690)
CN2sTAR] (ALFASTARITHTNISZ9d)
eNIsCUL+ (CN2=CN1)® (VUR=D,4)/6.5
CNaCNIe (CON®AR'YN) ®*CO2V+CDSTORE
Cxa=CO®CALPH*CL*SALPH
C73=COeSALPN=CLoCALPNH
C41lsTAR] (ALFAISTANGTHTNGSS¢6)
! CH23TAL] (ALFASTANITHTNGG] »I)
CuIaCMle (CM2=CM] ) O (VYN=B,4) /6,5 *CMSTORE
CLMECMICNRV® (CMADTOALFD*CHQ®QBWN)
000001 <C2°(DaCG=NXCRN)/CHOKRD+CX®(N2C6=07CGO)/CHORD
X NSHUaUFOSPAN
NQChaufF *CHORD)
FaxsOFeCx
Fa23ufFeC2
CYiaTAR] (RETAsALFAITHTNIL1903)
CresTAPL(RAFTACALFATHINGZ2202)
CYA=CY ¢ (CY2=CY1)®(VIR=5e4) /64D
CYaCY3+(.YDROWUNCCYDASAIL + (CYPOPS+CYRORS) 0802V ‘
CLLISTAM] (FTA.ALFACTHTNG2603)
CLL2STAN] (RFTAGALFACTHTNGZT 9 2)
CLLISCLL) ¢ (CLL2=CLLY)®(VUR=5,4)/6.5
ALONSTAR] (VFNDe0e00s0360])
CLbuTAR) (ALFAe0seV0,0360))
CLLSSCLLI*CLORORIDSCLDASATIL*» (CLRORS+CLP*PS) #4302V
CMLasTAK) (HETAVALFACTHTNGZS¢3)
CH2sTAR) (HFETAsALFAITHTNGI2+2)
CH33CNL ¢ (CNP2=CN1)® (VIR=He4) /645
CohaSTARL(ALFAe0e00,035%0])
CMPsTARL (ALFA90.0000060))
CNSSCNI*CHNNAPATL «CaNNeRUD* (CNP*PS+CNHORS) #8022V
CLLSCLLE®CALPH=CNSOSALPH
' CLMaCLLS®SALPACNSOSCALPH
TaL80QSkeCLL
TAmsOSC=9CLM
TanmsuSroCLN
FavysuFeCy
IC TN
kwvn

-

00000000000000000000000000000000000000%00000000000000000000000000000000P000000000

SHMNGUT IME GEARS

COMMON/CHE /R (200) /ICHF/18(50)

£NvOti/ 2t LOAT/A(S00) /TIFIXFD/TA(200)

NL4EMSTOM DYPA(1S) sNXPA(LS) sOZPA(LS)

NIMERSTON HOTOKE (T) sMDECK (9) oML (A) 9 ITOUCH(S)
ENTVALEMCF (FAZ.A(LIN) ) o (FEZoA(L®]))

ENNTVRLENCE (HNTRKE (1) oA (647)) o (MIBIL1)eAL2Y])) s (HDECK (1) 0A(272))
EVNSTVALEMCE (HLAML oW (8O ) ) o (M (ML) 9QLAM2) s (DT oA (108)) ¢ (IMODEWIA(L))

Aey)
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EQYIVALENCE (FEXoA(139)) o (FAXIA(LI6)) o (WALITSA(LTT))

FOUIVALENCF (PHeA(3T) ) o (ITOUCH (1) 01A(10))

EQUIVALENCE (DYPA (L) eA(210)) o (NXPA(L)sA(1B4)) e (DZPA(L)sA(25T))

ENI)IVALENCE (FGXMyA (455))

FAUIVALENCF (ALToA(B3)) e (PHIRGA(®)) o (PSIReA(6)) o (THETRIA(S))

FONTVALFMCF (UNRoA(L100)) ¢ (DERCA(LOT))

EAIVALEMCE (VRweA(T0))

FOUTVALENCE (VRoA(654))

EOUIVALENCE (VXA (€00))

ENUIVALFNCF (FGXoA(142)) o (FGYoA(L63)) o (VNoA(6S8)) o (VEsA(BS) )
(CPSIea(16)) e (SPSToA(1G)) o (FGZoA(148))0(TGMIALL62))
(TGLOA()0])) o (TGNeA(163)) e (PHIKA(6)) o (THETRIA(S)) o (ALTeA(B3) )
(BLTO.A(80)) s (PSIRVA(S))

FINIVALENCE (IMRAKe IR (29) )

FANTVALEMCF (I (9) o ICRASH)

ENUIVALENCF (SPHTI2A(10)) o (CPHTI9A(LL)) o (STHTeA(L2)) o (CTHTLALLII))

EAVIVALENCE (IMG, 1Aat(11))

FAUTVALENCF (UK, A(38))

FOUIVALFNCE (ALToA(B3)) 9 (ALTDyA (D))

NATA RMUX/ o~/

Qualiys s A

IFUIRRAK EQ.V)RMUXE,0)

N7ZNGERTIG(L)Y=HOECK (2)

N72%GER1G(2)=HNECK (3)

IF(1MOLE) ] el el

00001 N7MGPSD7NG
N2MaPENHZMG
D74G)3I7M06
IF(N7M61.GT,00) DZMG1=0,
NYGFAMSNYPA (I) =DYPA (&)
DXGFAKES(IXFA(L)=DXPA(2)
0nn02 EANTINUE
i amlus (MDTNKE (2) =HDTDKE (3) ) /DAGEAR
HLAMZUS (M) TNXE (S) =HDTDKE (4) ) /DYLR AR
FRINGETAH]L (NZMGe0ee0eebbel)eITOUCH(L)®((DZNO=DZNGP) /DT®2500,
1 e2%0e*h?2NG) ;
FLI2Mo3TAR] (DZMG 906001006501 ) ¢ ITOUCH (2)®((DZMG=D2MGP) /DT®2500.
1 280.%02M0G)
NPIMARBZDING
NIMEP SB[ 2MG
FAR23FO2NG+FR2MG
IE(FLl.GT,0,) FGZ=0,
IF (VR Nt o) FLXB(RMUXOFGZMO® ,03°FGZNG) ®*SIGN(LleoVR)
JIE(AKSIVH) oL Toe0]) FOXR(=(FAXSFLX)OCOS(THETR=RLAM]) *SIN(RLAM]) @
] wAlTe (FAZeFFE2)OSIN(THETR=RLAM]))SITOUCH(2)
Flitms= (P UYOF2ZMGES o 0I®F GZNG)
IF(ARSIFOR) BT FGXM)FBXSSIGN(FGXN TGX)
Thesab L2160 (NXAPA (L) ) =F62M150 (DXPA(2) ) ¢FGX® (DZPA(2) +DZMG])
TF(1TONCH(3) eENeleANNITOUCH(4) «EQLL) GO TO 3
a0 10 &
00003 DasklAMZh ?
COR X (W 174
6nnoe cor TINUE
TE(I™uUDF .k 0,=1) GO TO 20
IF(NENGoLTo=le s ANDeDZMGoLTe=1s) GO TO 7

swWN

A=82

A




NADC=77024=30

G0 T0 &
00007 ALTOSHOTNKE (1)
NH=PLAM]D
71=N2ZPA (1) «DZING
22=0Pn (2) oDIMG
7is21l=2¢
X1sNAPA (1) =NXPA(2)
THETLIBATANR(23,x])
THETHESTHET loniLAM]
a9 10 ¢
00008 IFININGeLTo=leANDRRLTe0e) 0ASY,
1P (NIMGLTe=le s AND.OHGTL0,) QU=0,
00020 rOnT Iy
Trins0e
TaL=0.
CLAMLI3COS (B LAN])
SILAMISSIN(RLAM])
FR71SFG7OCLAM] =FGROSLAM]
ERX]SrOGXSCLAMLoFGZOSLAM]
Fri78FG219CTHT+FGX1OSTHT
FAXSFGROCTHT=FRZIOSTNT
IF(IMODE .FA.=l) [CRASH=O0
1P (DINGLE e =20 e AMDNIMB ol Te=2, s ANDo IMODE E0.1) ICRASH=)
IF(FGLe/T.0s) FARZ20,
QF THRAN
FND
SUMPOUTINE EMGINE
CNamNN/GAIN]/GA(100)
COMMON/XFLOATZA(S00) /7IFIXED/IA(200)
COMMOUN/CHF/H(200)71ICHF/TIB(50)
NIMENSTUN HMNECK (S)
NIMENSTOMN HIG(A)
. FAUTVALEMCF (HUNGB(3)) o (THTN](17))
b ’ . FOMIVALFMCE (RLONSTR o (7))
ENNIVALENCE (TCONNTMoTH(4T)) o (JCOUNTNGIB(48))
ENUTVALENCF (IMODE2TALL) ) 9 (VURIB(122))
1 (N7CLeA(ZT1)) e (CHORNIAILSZ) ) o (SPANIA(LEL)) o
ClAQF A A LRV o (AHARGAILTN)) ¢ (FMACHIA(TL) ) « (VRMeA(TON)
EANTVALENCE (STARIE (1)) o (STANLB(5) ) e (RUD2.B(188))
FAUIVALENCF (L H(2))
ENIVBLEMCE ((v4 (MY) sBpPMMAYX)

FEAVMTVALENCF (SOTEMPRA(ITL)) o (RN 0B (19)) 9 (OHNeA(L83) ) e (THTNCOR(16)
1) a(TFPJeA(66) )0 (R (65) s THEJ) 9 (R(40) s TYAWJ) ¢ (TRRUB(4T) )0 (TLRJUSR (48
2 1) o(IFPYler(69)) o (TRPYLIB(50)) o (TRULA(SL) ) o (TYAWYLON(S2)) 0
J(TuROT ol (1)) o (TSHmAToTRIT)) o (YSASIR(12)) o (WWOOTLoH(SI)) e (A(2S0)
& AT (AFUEL oA (209)) o (IFUEL IS (B)) 9 ITAUENB A 156) ) ¢ IRDRAGIBIDT) ) ¢
& (A(CA) o TFM) o (H(SY) s THN) ¢ (R(60)VIRCS) o (THTNeH(LT7)) o LUGER(OL)) o
OQIALTLer(n2)) o (DXCGoALLIB) ) o (XFNIA(L9])) e
T (7ENeA(2A6)) s (XRNOIA(192)) o (ZRNIA(265) )+ (ZRDRAGIA(263)) ¢
b (XWIHAGA(IY0)) s (XFPYeA(L53)) 0 (XRPUA(L198)) 9 (XRRJYSA(190))
$ (YREJIA(P2P)) o (7YANJIA(ZNA)) o (AYAWUSA(LIYS))

COIVALENCE (HIG (L) eA(29]))

ENNIVALENCE (ALTGFZoRA(YS) ) o (GEFL1H(63)) o (GEFLeB(66) )0 (B(AS) sALTGEL)

1

)
ENYJVALENMCF (WMACHOA(T]) )

A=y

s e A S R R 55 00 T i




e

NADC=77026=30

FOUTVALSMCE (FCRoB(A6)) o (TOTRMeB(20)) 0 (AFPYB(68)) ¢ (ARPYB(69))

FANIVALENMCF (ARRJYeB(TO0) ) o (ALRJOB(6T))

FAUIVALENCE (AYuWJeH(T1)) o (CSPLAYFeB(T2)) 0
1(ESPLAYRemM(TI) ) o (CRYGH(TE)) o (CFPUAIKITS)) o (CRPJAIBI(TS)) o
2(SFPYRR(TT)) s (SRPJACB (TE) ) o (SRJH(TS) ) e (VUReB(122))

FAUIVALPNCE (DTeA(L6R))

FAUIVALENCFE (FEXoA(L3V) ) o (FEYA(LL0)) o (FEZoA(101)) o (TEMeA(L1S9)) o
1UTFLA(LISRY) o (TENsA(IOO0)) s (SALPHe A(31)) e (CALPMIA(I2) )¢
2 (SHETACA(33))(CBETAA(IS))

EOUTVALENCF (TMNODE«TA(1) ) o (THTNICR (1)) s (WFUELICoA(26T) )
1 (veaTICeA(26r)) S

FAUTVALENCF (COoa(25n))

EQUIVALFNCF (DXCROA (256))

EQUIVLLENCF (THROTICen(19))

FAUIVALFINCE (RUFCK (1) eA(272))

FANTVALENCF (ALTeA(R3))

FOUIVALFNCE (H(20) e TOTHM)

EN)IVALENCE (GA(90) ¢ THCOR)
EN')IVALFNCE (I1%0Ve1H (1))

Dava TwmCOK/,9933/

1'ata JCOIINT™/140/91COUNTN/200/
DATA GEFL/0e/006FF2/06/

NelTA CSPLAYF/Ze990/ ¢CSPLAYR/ OTT8/:CFPJA/ 991/ +CRPJIA/ 9902/

NATA CRU/1e/eSFPUA/=6133/eSRPYA/ (1396/¢SRY/00/

DaTA lcnu~1~/l~o/.xcou~rn/~oo/

DATA KPWMAX/105,.7

naTe CE/10,7/

‘DATE LxCLON/28.5%/

NATA FCH/.N6/

NATA THTIMRAT/1IS0./

NDATA &e(72/,002377/

UATA ALTGEL/1U./¢ALTBER2/204/

1P (TMODE )81 e8)eT9

0NoBl CANTINUY

INRF 12 (GEF2=GEF]) /ALTGE]

(INGE28=GEF 2/ (ALTRE2=ALTGE])

1ANTE=Y

rlAINTEY

'aCﬂlOMT 30

T<HTNSTHIMIC

1P (QUTEMPRFW0, )snTEnPu-l.-

TurOTsTHEOTIC

THINCETHTNIC

wenTSewaTIC

wENFLS FUFLIC

oM)eTrPOT

WN]PsHN]

00079 EcANT]NLE

DxCAsUACHO+CHORD® (CG=10,T7)7100,

AFRYSTLAL]L (PLOUNSTKeGeo0o0b0])

APYETAH] (STAMG009060501)

ARRYETAH] (ATL*0e00,060])

ALRUSTAK] (=AJLeDeoDo000el)

ArAWIBT Ak ) (RIDZeV0ee0eeTol)

AM2eN] /SUTFMPR

A=Bé




NADC=77024=30

b RANOSRN0O/RNOZ
ATOTSAFRJeARP Y ARRJGALRJYSAYAWY
PQOUCTSTABL (ATOT90,0000801)
aN3IskNZ/100.

MSw]lskp3el,
RO TO(10e20) eNSW]
00010 VJURCS=2I.430PN2
RuUMAXE23, *RNI®RKNRCS
810 10 30

S 00020 VIRCISNMZ® (=]63,200RN2®(3:,30858=,0106T48°RN2))

oMOVAXEZ3, *RKNRCS

- 00030 COMTINLE

c NO27LF ANGLE RTSPOMSE
THTNESTETNC=THTN

k. NTHINESTHTINRATONT
IF LABS (TRTNF) =NTHTN) 60940,50

00040 T=TINSTHTMC
GN T0 &N

00050 THTINSTHTNCOTHTNO®SIAN(] <9 THTNE)

00060 CONTINI®
IF(THTNYE,S) 9001000100

00100 THINSYbE.S -
GO TO 120

00090 1F(THTM)I110e1100120

00110 rywrMsO,

00120 CAMTINUE
IP(THINGLT.20.) GO TO 121

€N T0 lze

00121 S AYRE?,5=THTN®.025

6N YO L2S

00122 SOLAYRSBA Y1245 THTN® (=,0124960600084379THTN)

0N12%S CSPLAYRSCNS (SPLAYR/S5T.3) ;

C REACTION CUNTROL EFFECTIVEMESS

. THTIMKETHTN/20,
1P (THTN) 13101310129

00129 (F(THTKN=20,)130¢1400140

0n131 ownplSsy,
6N YU 150

0N130 nHCSSTHTINAR® (=, 1007620THTNR® (302920 THTNR® («2,1689=,0223°THTNR)))
an 10 1%0

00160 OxmRCHS),

02150 COMTINUE

c RCS TmeUST CALCULATION

[ Rive shiCT FReSQSUNE AT NPCT/DUCT PHESSURE AT 100 PCT
IF (Prd=5) 15101510152

00191 oY es.0r3v®wnd
6N 10 153

00152 0Avés=o3l02¢le3162%N3

00153 CHmTINIE
CACHCSENRNUCSORPHOGRNGSPRNUCT
el ERYTAS] (AFPYeN, ¢0e0901)

A JeirdSThn] (AP Je0e90001001)
TPryS(FE YL *FACRCS*RKIFPY
fevyalnr ] oFACRCS*RKIRPY

A YAnJSTAK] (AYAWJ406004s01)01)

5 A=AS




4 NANC=TT7026=30

1P (RPLILZ) 160.1604170

P 00160 TYAWJS=TYAWJ)®FACRCS®RK1YAWY
60 10 1m0

0n1T70 TYAWJUETYAWJI®FACRCSORK]IYAWY

00160 CANTINUE
IF(ALIL) 200021004220

00200 AaxlwkKJsTAR] (ARRYe0.00.01201)
P JLHJIESTAK] (ALOJ90e90e0l30))
TakysTwy] *FACRCS®RK I KRY
TLRJE=TNJ) SFACRCS®*RKILRY

|
{ AN TU ¢30

V0210 Taeysy,
TLRJSU,
; GN TO 230
| 00220 Ox)knJIsTAM] (ARRY90,00e9130))
A )L RUSTAR] (ALRYe0.00e0120])
‘ TRHRJS=TRJLIOFACRCSORK JRikY
[ TLRUBSTRUIOFACHCS®RK)LRY
00230 CAMTINUE
! DUNCSB3C .20 (TFP Y TRPJI*ARS (TYAWJ) cARS (TRRY) ¢ABS (TLRY) )/
\ 1 (VOPCSels)
6 IF(PUKCS.EQ,0.) RO TO 232
‘ IF QMR &, 6T HMDMAX) 60 TO 23}
| GA T0 ¢3¢
‘ 00231 CnANTINUE
’ FUozANV A X /AMRCS
: 1F0 s TFF YoM
TeoysTewyoRlmp
' Ty Tuk younMe
TLLIsTLwyoRMR
i TrawysTyanJerMRr
| HuRCSENMOMAY
00232 CANTINUE
C ENGINF RPM COHMMAND
[ QyCsTHROT
I (RMCe(iTo 10600 ANDsMCOUNTEQ. ) IRNCE106,
18 (#MCel:T 1020 e ANDONCOUNT .EQs J )RNC=1020
C WATFO TmJeCTION CUNTROL
IF (1S9 AT.FDelU,) wwlOToU,
IF(ISunAToF0el  oANDRN]LGTov2,) W DOTSWWOOT]
1E(vnbTLF o0 ) WWDOT=O0,
' 2 TP (%"l el.192:)4wDOTRO,
3 WIATIBnalTousd)TEDT
1C(+4AT 1LF oo ) wwATS0,
C  THWUST COHMs urie LIYITENR
JE (W0 elsT (WM Anx) RHCEBPIFMMAX
TP (WNCosTe1020 o ANDowwl/OTeELa 0o )RNCEIV20
1€ (0%Cels1 o U2 e ANDe THTINGLT610,) KNCE102.
<FLHELESnFLIt L=FCRORN] *DT
1EUFLS0
IF(vFURL ) 2h0e2600270
00270 evClsy,

G 10 gr0
00260 oOnC)skNC] e50.ONT
TFUFLE]
A=pé
" .;; e s —_,- .1';,;1.?."#"!}\’%, Y ¢ &Y ‘




NADC=T77024=30

00280 @MCsRNC=RNCI A

IF(RNC.LECO.)NNCS0, .

& IS (WFUELoLTe0o)WFUEL®0,

IF (IMODE) 29142910292

291 DTAus.LS
RO TN 293

292 CONTINUF

TAYFNGETAR]L (RN1¢0o00eoléel)

UTAaLsUT/TAUENG

293 ConTINUE

E YOENGEF 2P (=D TAlY)

Ry lesrN]le (]l ,=EXPFENG)® (RNC=KN])

IF(IHOV,FQ.1160 TO0 286)

IF(RNL L. T<RNIP) GO TO 281

1P (ANLeLTT70,) DPPME]2,590T

IF(ENLeGTeT0.cANNRANLLTo¥0s) DRPME24,90T

IF(MNLeRT90,) NRPM=DT® (111 .=rNI)

RPNSSEN] e PRPM

IFP (RNLeGT oRNS) RNISRNIP¢URPM

00281 COMTINLE

by lPeRN]

c EMGINE RPp COUNTER

IF(NNLeGTel02eeANDANLoLTo106) ICOUNTESICOUNTE )

1€ (PMLeGF e 106¢) JCOUNTESICOUNTE®Z

1F(WNLelE«10Ns) ICOUNTESICOUNTE=)

1F (ICOUNTE oLFe0) ICOUNTESO

IF(ICOUMTF (LEeV) MCOUNTSO

1P (ICOUNTF (LFe0) NCOUNTSO

IFCICOUNTE «GF « ICOIINTM) MCOUNTS)

1F(1COUMTE BT« ICOUNTN)NCOUNTS]

C NO272LE THRUST

SARKORSSLRT (ANNO)

NATHESTS 9 TA%L (AIN]L JRMACH0.0159) ) CRANO®®]
TISNSTan] (M) sRMNCEe0e9160)) |
ONRAGSER=(10TAH] (RN] oWMACHIOo o8 ])

TEMSQUANONOTHCORST IFNeDATHAST
TINETan]) (ANL oRURCS 00l Tel)

TAINSSURROPETHCORST LRNODGTHNS T

(4 EnGIME AND wC8 FORCE AND MOMENT CALCULATION
SMTHINSSIN(THTN/ST (30,0201 78)
CSTHRINSLOS (THTN/ST ,30,020)179)

c GrOHMD EFFECT FACTOR
ALTISHIG(2)=nDFCK(I)

I (ALTLLT .0 )AL Tim0,

IFIAL TI=ALTRFL) 2902990295

290 (GFsGEFlennaFloa T]
GN TO 320
295 15(L1.T)=ulL.TRF2)30003)093)0
300 OnFrsneF2e0DNGFe® (ALT1=A,TEE)L)
N 10 3¢0
M0 pacshe

. 320 (At ivue
FETsSNTHTING («TFNOCSPLAYF=TRNOCSPLAYR) =CFRJAS TP JoCRP JACTRPY

1 «lPHJIP(THIYILRY)=HNRAGOSALPHOCHETA
FE/sFrZo (] o0iF) -

A=B?

[ o

proprer ey

- AL i M Y

RN SR kA




NADC=TT7026=30

FEXBCSTHTING (CSPLAYFOTFNCCSPLAYROTRN) oSFPJACTFR Yo SRPYASTAPY
1  WDRAGOCALPHOCRETA+SRY® (TRRYTLRY)
FEYSIYhnJoONRAROSHETA
TFMaCSPLAYFOTFN® (SNTHTN® (DXCA=XFN) «CSTHTN® (D2CO=2FN) )
eCSPLAYHOTAON® (SNTHTN® (DXCG=XAN) *CSTHTN® (DZ2CO=2RN) )
«ANLAGE (CALPH® (N2CG=2FDRAG) =SALP=e (DXCO=RRANDRAG) ) *CAETA
eCFPJLSTFRY® (NRCO=XFPY) ¢CHPYALTRP YO (DACH=RRPY)
e (TJeTLRY) *(DXCH=XNRY)
TRLe(TLNJ=TRKJ) ®YRRJ=TYAKJ® (DZCO=2YAWY) oFEY® (ZHDRAG=02CE)
b TEMETYawJ e (NXCG=XYARY) =RURAGO®SUETACCALPH® (DXCG=XRDRAG)

: TOTHMBT NG TFN

- QETURN
(L] .

* WN o

00000000000000000000000000000000000000000000000000000000000000000000000000000000

SHBROUT INF SHIP

CommON/CrF /R (200)/71CRF/IB(50)

CNUuMON/XFLOAT/A(SU0) /IFTXED/1A(200)

COMMPON/ K Y/ TTITLE (8) ¢« HEAD e SPEED o NSPEC»SIOWMH (3) 9 TMODAL §3) o

] PlexerTeroNnoDWeNCHNINREC oRPTSoDELT oSke TRUNSNPTSoCTITL (19)
DIYENSTION CTJICI30@) oXTJ(1306) e THIST(1963030)9XLAST(1303)
OTrUEnSTuN DIN(GR)

EQUIVALEMCF(TITLESDIN)
FANTVALENCE(TIMFoA(303)) o (RTIMECA(304))

FOUIVALENCE (DTeA(109))

ENNIVALEMCE (PHISoH(R2)) o (THETS+0(A3)) o (PSISB(84)) ¢ (THETSDIA(BS))
FANTVALELCE (PH]ISDeB (80)) e (PSISHIBLET)) o (INFAVE B (BB) ) o (MEAVED,
1R (A0) ) e (SURGF ¢ (Q0) ) ¢ (SURGFDed (7)) ) o (SWAY R (92) )+ (SWAYDeR(9I))

ENNIVALEFLE (RHARIR(106) ) o (PHIHVIBILIUG) ) ¢ (OMEGNH(10T) )
1(Q(105) ePHRINOL) o (OMF Ao (L08) ) o INNLLMeRA(IND) ) o (IPITCHMB(1)0))
i . EQMTVALENCE (OMEGR SR (111)) 0 (PRIPoRIL12)) ¢ (YAWMSA(113))

ENNIVALFHCE (0MEGYeB (1100 ) o (PHIVOB(115) ) (SUMGMoR(L16)) ¢ (OMECSRQ,
1R (11T o (emESHG oM (1)0) ) o (SWAYMBLLL1Y) ) o (OMFGSRYon(120))
2(BuTSaY(121))

EDITVALFMCE (COURSEsA (110)) e (TMALE ¢ TACI) ) 0 (M ()VZ) o WAVKT)

EOMIVALEMCE (TTUPFelA(26) ) o (ISTART 1A (25)) e (IFILEIAL20))
1 O (1ALCT)ex)) o (IFILMACTA(Z2E)) o (USTAKRTelA(ZY))

GATA SaaYr/3, 30/ 0OMFASWY/ o T6Y/PHISWY/I 16159/
| UATA mMUG/5, 3/ 0OMEGKH/ s THE/ +PHINY/ 4 ,T)238/

\ 0aTa UME P/ 030/
' OATA QULLF/ZReB99/00MFEOR/Z o706/ PHIROL/06/7¢PITCHM/ 3,059/
DATA PRIF/)KTUTQ/ oYAUM/ (OBYB/ JUMEGY/ o TDI/«PHIY/Z1.5T0T9/
DATA SUREN/] L ID/ JOMERSKRI/ B/ PHISRG/LS5TOTYY/
GaTA Re)/ST .3/
Gata JFILEZ)y
LATA JTAME/Z)/
GATE JFILMR/A/7 o 1SET/0/01STAKT/ZL/ 9 JSTART/L/0K1/)/
17 (1:0UER=TmnE ) 400 ,40] 0600
400 1cFTs0
601 TP (ITAWEISUN.500,50])
$00 CouTTNuE
PRISNSYAWNONMELYOCUS (OMEGYSTIME*PKHTY)

A=p8

T T p—




.- B e — — e

\ NADC=T7T7024=30

) V0280 PNCsRNC=RNC] :
IF (RNCJLE L0, )RNCE0, .
' I (wFUELLTe0e)WFUEL®O,
IF (IMODE) 29142910292
291 DTaus.US
RO TH 293
292 CONTINUF
TANFNGSTAR]L (RN190es0eolbeld)
OTausUT/TAUENG
293 ComTINUVE
t YOEMOSF 2P (=DTAI))
R laRN]le (] ,«EXPFNG)® (RNC=RN])
IF(IHOV.FQ.1)6D TO 2&1)
IF(RNL L TANLIP) GO TO 261
IF(aNLeLTT70,) DPPM=12,590DT
IF(RNLeGToT70,¢ANNAN]LT.90.) DRPM224,90T
1F (MNL.RT,90,) NDRPMeDT®(111,.=RAN])
PNSSON]LP RPN
IF(ANL GTHNG) RNISHNIPURPM
00281 COANTINUE
[T LYY
c ENGINE Re COUNTER
IF (WML eGGTe102e0ANDeRNLoLT.106) ICOUNTESICOUNTE®]
I (IMieGFel060e) !COUN?E'ICOUN?C'Z
1F(kNlelLto)ONe) JTCOUNTESICOUNTE=L
IF (ICOUNTE JLFe0) ICOUMTESO
IF(ICOUMTF.LE«V) MCOUNT=O
1€ (TCOUNTE (LFeV) NCOUNTSO
IF(ICOUNTE «3F o [COIINTM) MCOUNTSL
IF (1COUNTF AT« ICOUNTN)NCOUNTS ]
C NOZ272LF THRUST
SAUMONBSYKT (INNO)
DATHEITE . ~9TASL (AIN] JRMACH0a0180]) *RRNO®®]
TIFNSTAR] (AML sAMHCSe0001601) |
ONRAGBR R m(18TAS] (RN] oWMACH 000180 ])
TFEMaSURNOIKNETHCOROTIFNeDATHAST
TINSTan] (ANLoRURCS40eelTs])
TANSSURROROTHCOROT LRNODGTHNS T
c ENGINE AND n(S FORCE AMD MOMENT CALCULATION
SMTHTNESSIN(THTN/ST (30,0201 7H)
CSTRINSLOS (THTN/ST ,3¢,026179)
c GROIMD EFFFECT FACTOR
ALTLISNIG(2)=nmDFCK(I)
IF(ALTioLT, 0,08 Tlim0,
IF (AL TL=BLTRFL)2909299+295
290 LarsGEFlennarlieaLT)
GN 1O 320
7295 1P (AL T1=ul.TARF2)300+310,310
300 OAFsGEF2+0NGFE® (ALT1=ALTCEL)
-0 10O 320
10 parsh. -
320 (AT ivue
FEJsSNTHING (eTENO®CSPLAYF=TRNECSPLAYR) =CFPJA®TFRJ=CRPJACTRPY
1l «CHJIP(THHYTLRY)=RNRAG*SALPHOCHETA
Fr/sFrle(],+400F)

N e e

A=87




NADC=TT7026=30

FEXBCSTHTNG® (CSPLAYFOTFNCCSPLAYROTRN) ¢SFPJASTFPY*SRPUACTRPY
1 <WDRAGOCALPHOCRETA+SRY® (TRRY*TLRY)
FEYRIYhuJ=ONRAGOSHETA
TFMaCSPLAYFOTFN® (SNTHTN® (DXCA=XFN) «CSTHTN® (DZCG=~ZFN) )
eCSPLAYROTAN® (SNTHTN® (DXCG=XRN) *CSTHTN® (N2CG=2ZRN) )
«=ANkAGE (CALPH® (N2CG=2FDRAG) »SALPH® (DXCG=XRNAAG) ) *CRETA
eCFPUACTFPU® (DXCG=XFPJ) ¢CrPYAS TR YO (DRCE=XRPY)
e (THMJTLRY) ®(DXCG=XWRY)
TALE (TLNY=TRKJ) ®YRRU=TYAKJ® (DZ2CO=2YAWY) <FEY® (ZKDRAG~D2CO)
TEMETYAWJ® (NXCG=XYARJ) “RURAGO®SBE TA®CALPH® (DXCG=XRDRAG)
TOTHMETWNeTFN
QFETURN
EnD

& WN -

0000000000000 0000000000000000000000000000000000000000000000000000000000000000000

400
601
sno

SHBROUT INFE SHIP

COMMON/CnF /R (200)/ICRF/IB(50)
CNUMAN/XFLOAT/ZA (S00) /1F IXED/1A(200)

COMMVON/HK ) /TITLE (8) sHEAD«SPEEDoNSPECSIGWH () ¢ TMODAL (3J) o

1 Plexec”lekNoNneDWeNCHNINREC +XKPTSeDELT oSHeTRUNSNPTSoCTITL(19)
DIYENSTON CTU(I300) oXTJ(1306) oTHIST(1903030)9XLAST(1303)
0T nSIun DINCAR)

EQUIVALEMCF(TITLEWDID)

FANTVALEMCE (TIMFoA(303)) o (RTIMEL(304))

EOITVALENCE (DTeA(1069))

ENIVALEMCE (PHISeH(R2)) o (THETSs0(H3)) o (PSISeB(86)) ¢ (THETSDIR(8S))
FOUTVRLENCE (PHISD e (801 ) o (PSISNIO(EBT) ) o (NFAVEIH(BE) ) ¢ (HEAVED
1R (AV) ) o (SURGF ¢ (60)) o (SURGFD e (Y1) ) e (SWAY R (92)) ¢ (SWAYDeR(9I))
ENYIVALEFCE (HHAGROR(106) ) o (PHINVIB(LUG) ) 9 (OMEGHB(L10T) )

J(R(INS) ePHINOL) o (OMFORe(208) ) o (KALLMIR(LIND) ) o (PITCHMH(110))
EOIVALENCE (OMEGRoR (111)) o (PRIPoM(112)) e (VYAWMOA(113))
ENNIVALFNCE (DMEGYeB (116)) o (PHIYOB(115) )0 (SURMGMeR(L16)) 4 (MEGCSNB
lﬁ(ll?))o(vnlsuuon(llui)o(ShAYnod'lj9))o(O“‘GSiYoNCIZO))u
2(PuTSaYer(121)) :

ENITVALPMEE (COURSE A (110)) o (ITMOLETACY) ) o (H(19Z) o WAVHT)
EOUTVALEMNCECTTUPE«LA(L6) ) o LISTaANT o 18125)) o (IFILELIAI26))
1 (TACCT) ek 1) o (IFTLMXeTA(2D) ) e (USTAKTOIA(LZY))

GATA SwaAYH/ 3,30/ OMFERSWY/ s TOY/oPHISWY/3.16159/

UATA M G/% Y/ o OMEGKH/ o ThE/ oPHINV/ 6, T) 238/

DaTA UMI P/ HI6/

(ATA ROLLN/Z5 o809/ o0OMFOR/ o T06/ ¢PHIRNL/04/7sPITCHM/ 3,059/
DaTa Vhlrll.5707°Igvtunl.thnl.UhEﬁVI.753/~Pn1v/l.57079/
DATA SURIV/] 438/ OMERSKHG/ o8/ PHISRG/1.5T0T9/

GaTa Re/ST .3/

DAYTA JFJLEZ)/

Cata 1Tarerzly

GATEL TR ILWX/Z6/701SET/0/01START/ZV/29JSTART/ZL/ K1)/

IF (1 0UEP=TmnE ) 400,60]) 9400 X

I1SF 70

JELITARE)S00e%500,50])

COmTINHUE

PRIGHEYAWMONMELYOCUS (OMEGYSTIME*PKHTY)

A=p8




- & . rmm ee  wm @ e ‘ -

NANC=T7024=30

PHISDSROL LMOOMEARR®COS (TIMESOMEGK*PHTIROL ) .
THETSSP I TCHMOSIN (OMERPOTIME ePHIF) {
THETSUSP [ TCHMOOMEGPOCOS (TIME +PH ) '1
PQIRaYAWFSIN(OMFGY T IMEPHTY)

PRISsPS [SeCMNIRSF [
PuTSSROLLMOSIN (OMEGRS TIMF+PHIRNL)

SUORE sSLUINEMESIN (AMERSROSTIME+PHISRG)

SUCAREUSSUNGMOOMERSRG®COS (OMEGSPO®TIME*PHISRA)

SWAYSSeAYMOSIN (OMEGSHYST ME+PHISWY)

SYAYESHAYMOOMEL REWYOCUS (OMEGSWY* T IME+PHISWY) 1
FEAVESHMAGESTM (NMEGHOTINME +PHINY) d .

HEAVEUSEMAGONMEGH®COS (OMEGH®TIME *PHINY) .

A 10 1000 1

K01 IF(1200E)502¢502.503

- €02 I1F(ISET)ISC4,5%04,]1000
S06 ISFTs)
Tisn,
120,
IF(IFILE «GTIFILMX) IFILESIFILMX
MO 600 I=)eIFILE
Je®ILEsD A
1 JAFILESURFILE.]
kFa(lV) DIP
IF(FOF(10)))ee
2 CANT INUE
IF(I=IFJLE) %c0.,510,520
510 WOITF(0ed)JKFILE
3 FNUwaT(10xe0)KFILE®y110)
WOTTF(Mel00S)TITLE

1005 FNnavwaT(ele,]19%XenAl0///)

VOTTF(0elVU0A) HFADSPEENSReTRUNOSIGWH TMODAL oK 1]

1006 POUMAT (30X +OHEANING 8®eF0.00® DEG®, JUXsOSPEEN *oF6e20® KNOTS® /
130¢e0 SanpLF RATF®eF6ece® SAM/SEC®,l0UXe® RUN TIME 8 ®F8,2¢° SEC®
177718803 (RXe® SIGNIF. WFS ®9F8ed® FEET®92X0)/0l0X03(8X¢*MODAL
€ OFQAm ®eFno]e® SFC ®e2X)//e06%¢® K| 8 #,15)

YRTTE(0e100TIPL ¢ XZPToRO oW oUW INCPINARECIKPTSNELT SR TRUNINPTS

1007 FALMAT(LUXe® PIs ®eF10e5¢® XZPIB® K 10e5e® QD8 ®Fl0.5¢70
] 10Xe® ta 8 ®9]10¢® DS ®F10:59® NCHNS ©9[100® NRECS 90,1104/,

2 10Xe® APTSE *9[1000 NTE @4F[(eD9e SHE ®¢F10.5¢® THIINE 0,F10.8,
3 o nRTSE #0l0/)
IF(USTARTLT,1) USTARTS
KetaxsKST1Ce]y .
IF(USTART AT KMAY ) JSTARTSKMAX
6GA TN 230 .
20 0N Jou ries] omWEC
Fean(lu) THIST
100 ChAMTINUE
N T H00
8§30 (10 200 Pus|ISTARTY
BEAN(L0) THIST
200 CoaTiNaF
an0  CHuY Ieue
rlsle/l2.oNFLT)
Clse, 5/ (e LTOLELTY)
ClseS/(RELTONELTOOELT)

Aa

A=d9y

ALY
i Y 5 %
’ Mg v, § 42t el -
» Tl W R YR 1

H Wt




NADC=7T7024=30

DN 201 K=l
0Dn 201 L=)e))
N ACT(Lox)BTHIST(LoK] oK=IeKPTS)
201 CONTINUE
JeJSTART )
SAVHTETMIST (1 oK1 o)
SURRESTRIST (20K ] o)
SHaAYsTHIST(3eK] oY) t
REAVFSTHIST (69K oJ) -
FulSETHIST (Sexley) : |
TUETSETRIST (MoK ] oJ) ¢
FRIS2TRIST (7oK1 oJ) *COURSE
SYQIGFNZTmIST (BeK] o)) ¢ 1
SwAYHETR]ST (YeK]oJ)
FEAVFUSTRIST (L0oxloy) ”
FYISOETRIST (Llex] e d) #
T TCUETRIST (1ol o)) ‘
FRISNETHIST (13eK]od)

6o 10 Joun 1
803 CAvTINUE : d
IF(T1Mt=T]) HUl,800,800 : A

RO0 TisT)euELT
1P (J=KFTRe2)AU6 806,806
803 (NNTTIMUE ‘
IF(J.Cle (KPTSe2) ) Jm2
A0S DN +0S Fsles
On A0S L=]e13 :
RTNL oK) 2THIST (L o K] o y=2eK)
#0S CoANTINUE
IF(Jek Ve (XPTS=2))READ(10) THIST
JsJel i
6N 10 030
806 1F(J=AFTSe]) 608,808,810
#08 LN MUY LE)e)3
XtJ(Lel) snLAST(Lol)
XIJCLe2)SXLART (L +2)
RXTJIL 23)SRLAST (L o3)
XTJILv&e)STHIST(LoKiv])
AO9 CANTINUE
Jsyel
GNH TO 830
R10 JP(U=KPTS)B11e811815
211 LN K)2 L=)el3
XTJ(LoISXLAST (L o2)
RIJ(LoC)SXLAST (L o3)
XTI(LeIIBTHIST(LeKlo1)
012 XTJ(Lee)sTHIST(LoK1e2)
Jsyel
60 TO 830
A1S IF(J=RPTS=])016,816+803
6l6 0N H)7 L=leld
FIACL o) EXLAST (Lo ) |
XTJLC)STHIST(LoK]10]) @ {
XTJ(Lo3)sTHIST(LeK]le2)
XTJILo6e)STHIST (L oK1 o3)

A=90 '

e g e e e g —

iy e GRS ;
R 7

o e




sk s

al7
830

A20

822
823

LY
anl}

1000

NADC=77026=30

CONT INUE

Jegel

CONTINVE

1F(J.EQ.3) GO TN 820

6N T0 8¢l

0N 822 rslel

N0 ned L=leld

XLASTILoR)BTHIST(LoK] 91K=3+KPTS)

CaOMT TN

CONT INUE

00 560 Ls1,1)

CriatLel)sxIg(Le2)

CryiLe)zhlo(XIJYILII)=XTJ(Lel))
CIIILed)SCLlO(RIJILI6)=6.0XIJ(L03) eSe®XTJ(Le2)=2:X]J(L0]))
CTILe)SDLO(XTY(Lr6)=I3o®XTJ(LoI)e3e®XIJ(Lo2)=XIJ(Lo]))
CONTINUE 3

COMNT INUE

IF((TIME=T2) ,GE.DELTIT2T2+DELT

OrisT] % -T2

NPrresLT]enT]

DT13IsVTI2°0T]
naVHTSCIU(]0))*CIJ(102)90TIeCIU(L1e3)®DTI2CTIU(])e4)2DT]I
SAGEBCIU1201)°C1U1202)°0T1¢CTUICy3)2DT1I2+ClU(206)20DTTI
S4aY2ClJ(I01)°CTJY(3:02)90TICIlU(I1I)ONTI2+CIU(Ie4)®DTII
MEAVESCIY(0al)eCTU(6e2)90TTIeCIU(S43)90T12eCTIU(404)20TII
PISClU(5¢]1)eCTY(S¢2)00TI*ClU(D93)9DTI2CII(Ses)0TT)
THETSSCIUING] ) *CTU(602)°DTI+ClU(0e3)1ODTI2¢CIU(606)*DTT

PSISBCLIY(Te1)*CTU(Te2)ODNT1eCIU(T93)2DTI2oCII(706)*)T]IeCOURSE
SHURENSCTU(Mel)oCIU(HI2)O0TTI*CIJVINIII®DTICeCIU(B6)®NTTI |
SAAYNBCIUIYel)eCIJ(992) DT eCIIIYeI)IOUTI20CIUIYVe&)®DTLY ;
WIAVEUSCIJ(100])oCTU(10e2)0DTI*CTIJ(1003)0NTILeCIY(1004)®0TII "
PuteneCIYtilel)eClU(lle2)®DTIeCiVI1103)°0TTCoClUtleb)oNT]I
THETSUSCTU(1201)0CTU(1292)0%0T1eCIJ(1203)0NT12eCTIU(1206)00TLI
PEISNSCIUIL1Iel)oClU(13¢21°0TLeCIV(13643)20T2¢CLU(L300)0DTEI .
IFITIME GFRTIMF)REWIND ]0

CANT TNl .

TunNnEvs mnF

kFTURN

| U0

oooooooooooooooooooo0.000.0000000000000000oo.0..00.000000.0.00000.0.00600.690.Qo

S RROUT INF NFCK

Chvunn/xr LOAT/A(500)/IFIXED/IA(€00)

CABNN/CHF/R (200)/73CRF/ TV (50)

DIMENSION TTOUCK(S)

DIMENSTION VNKN(T) oVNKE(T)

DIAENSION HNTHRE (T)

CT4FNSICH XNTUKN(T) s YDTOKU (T) «HUTNKD(T) ¢OXPACL1S) sOYPA(]S)
DIMErSIOr DZPAL]S) oHDECK (T) oMEIB(0) 9X1G(6) sVIG(6) e XIRD(G) e Y160 (6)
EANTVALENCE (ME ol (160) ) o (XEoB(161) )0 (YEIB(162))

ENNIVALEMCE (NECRALLTS)) 0 (DYCAA(LTS)) o (HCRoA(LTO) )0 (ALL6)oTL]) o
TUT2L00(17))0iTI)oAL10))o(TIZoA(LY)) 0 (T220A(20))0(TI20A(2]1)) 0

A=9]




4

&
‘1

t,

-

10

NADC=T7026=30

PUTI30A(22))e(T23¢A123))9(TIeA(£4)) s (DXPAL]L) eAL)BO))
I(NYPALA(C)0) ) o (DZPA(Y) 1A(25T7)) o (MDECK (1) 9A(2T2)) 0 (RIB(L)o
“A(279))

EOQUNIVALENCE(YIGO (1) oA (2659)) o (r1GLL)oeAL29))) e (VXeA(200) )9 (VYeAL20)))
EQUTVALENCE (XCGRoA(203) ) e (YCGPsAL206))

EOUTVALEMCF (TCRASHIF (Y)) o (RLAMLoq(H0)) o (RLAMZ,B(8]))
EOMIVALEMCF (PHIS oM (K2) ) o (THETS B8(83)) ¢ (PSISeR(HG)) o (THETSD+B (8S))
ENYIVALEMCE (PHISD oM (60) ) o (PSISDIB(BT)) o (HEAVE b (BH) ) ¢ (NEAVED
1E(RY) ) o (SUNGE R (90) ) ¢ (SUKGED e (Y1) ) o (SWAY R (92) ) o (SWHAYDeR(9I))
ENIVALENCE (X18eF (96)) 0 (X2Se3 (YD) ) e (Y1ISeR(96)) 0 (Y2S+8(97))
EONTVALENCE (X3S oM (96) ) o (MISoB(99)) o (MISeH(100)) o (XTDeB(102))
ENNTIVALEMCF (YTDR(102))
EAIVALIACE (XTD]T B (289)) e (YTDIB(]90))

FONIVALFNCE (AL.T.A(B3))

ENMITVALFMNCE (TOVDKeIA(1S))

FOHIVALENCE (TLANDSJH(3)) e (JTOUCHeTA()0))

ENIIVALENCE (HIPS.R()03))

EIIVaLENCE (DN, A (106)) o (DERIA(LVT))

FOIVALFMCE (VURN (L) oA (633)) o (MDTOKE (1) 0A(647))

ENITVALENCF (HTLR(3)))

CATA X18/=200¢7/¢%2S5/06/0Y1S/=500/¢Y25/506/4X35/600670H3IS/1006/7
UATA HIS/30,/9XTN/=100e/¢YTD/0s/9HCGLG/ 6o/ eHIPS/I0./

cata ILAMNDZYY

ConPUTE B4R LOCATIONS IN INERTIAL AXES

N 10 J=]es

ITA(IISUMP XA (J)OTL1eDYPA(J)#TL)+DZPAIJ)®T3)
YIG(JIBUEReNXPA(J)®T)24DYPA(JY)®#TC24D2ZPA(J)®TIR
HIA(J)SALT=NXPA (J)OT]13=DYPA(J)*TZ23=NZPA(J)*T33

CONT JNUE

1nynrsy

1F(11.AND) 100410041

1LANDSY MEANS LAND ON NORTH RUNWAY, JLANDs] MEANS LAND ON SHIP
COYTINUE

CaLL SHi+

CNupiiTE AJ«CRAFT co LOCATIONS IN NDECK AXES

DATA UEP/.0)75Y/

FSI1SwarS]SONIM

471¢sCOS (PSISH)

SOQICISINIPSISN)

XTnehiiwe( P I1ReLUER*SPSIS>SURGE

vtngnrnocvsrc-onnosusxs-shav

TUFTEHETHETSOIZR

CIuTSsCOS (THFTSR)

STHTSSS 1M (THFTSR)

FulSusrn]Senaw

SOLIS2S I (PHTISR)

CONISECOS (PM]SR)

T118=CTRTISOCPSIS

12182SPH]SOCTHTSOCPSIS=CPHISOSPSIS
TA)S2CPHISOSTHTISOCPSTIS+SPHIS*SPSIS

112852 TnTSOCPS]S

T27€2SPN]SOCTHISOSPSISoCPNISOCPS]S
T37¢aCPRIS*QTHTSOSPS[S=SPHISOCPOIS

Tl9€==310TS

T123S25¢r1SOCTHTS

Ae92




L.

W e e

AEWN

190

re—- . - — — ——— - e—— . ————— -

NADC=77024~30

TAISaCPHISOCTHTS

CNaPUTS GFAR LNCATIONS IN THE THETS0,PHI=0.PSIS AXES

NO 6 JBleb

2160(J)=2]16()) *CPSISevIB(J) *SPSIS=SURGE

YIRN(J)BYIG(J) ®CPSIS=XIG(J) *SPS]S=SWwAY

CONT INUF

COwUTE 1ECr NEIBHT AENFATH GEAKS AND C6

WOECK (1) sFAVE +M]1PSOTIIS=XIDOT]IS=YINeT2ISeN]lS=H]1PS

oA 7 JUs)ee

MOISCK (Je )l ) BHFAVE=XIRD(J) #T13S=YI00(J)®T23S+MIPS®(TI3S=],)eN]S
COMTINUE g
COovPUTE DISTANCE FROM C6 TO TOUCHDOWN POINT IN NORTH EAST AXES
ATOTS(ATUSSURGE ) eCPSIS=(YTD+SWAY) ®SF SIS
YINI=(XTI.+SURGE ) *SPSIS* (YTDeSWAY) oCFSIS

XFshnw=xTli1

YENEN=YTI]

RTNSRFAVFP =Y TNOT | 3S=YTUOTZ23S+n1PS*TIISeHIS=n]PS

PERp]lile) =uTD

IF(xIN=x15)100e¢2.2

1P (v 1N=239) 330100

18 (YI1U=Y|S)10010006

IF(YINeY,S)%e5¢100

(&0 2 TS

Inunxs|]

Cnupift xeY VFLNCITIES OF DECK TUOUCHOOWN POINTS TO OETERMINE RELATIVE
Lrex Geaw VFLOCITLES

XNTOROD(])s=n]PSeTHETSN=YI0*PSISD

YNIEKV (1) sXTO*PSISDeH1PSOPHISD
ENTARLIL) X ID®THNETSN=YID®PHISD

0o A J.].b

ANTHK(Ye]l) 3=nlPSOTHETSD=Y160 (J) *PS]ISD

YATAKD (Yol ) aX [6GN (J) *PRISDen 1P SOPHISDH

HOTHRU(Je 1) X I6N(J) ®*THETSO=YIGN (J) *PHISD

CONT INUE

SIGEDNSSURGFN®CPS [S«SWAYUOSPSTS

SHIGK VL SSIURRFNOSPSIS+ShAYD®CPSTS

0N 9 Jyml.S

VN (J)sxDTRRD(Y)2T]11SeYOTPRD (J) *T21S=HOTNKO (J) *TI1S*SURGEDN
VORF (J)3X1:TDRD 1Y) ®T12SeYDTINKN () *T22S=HOTNKD (J) *TI2S+SURGEDE
HATHXE (J) S=XNTOXKN (V) *TLIS=YLUTNKUV (J) #T23S+HOTOKD (J) *TIISeHEAVED
CONT ['iue

Y4neNYPL(I)

ynsDRPA())

YyerisgNAPL (Z2)

WLAMLISIMIECK (9) =mDECK (6)) /7 (2.9YN6)

RLAMPS (HNECK (€) *HDECK (3) ) 7 (XNG=XMG)

G5 10 101}

Un 11 JsleS

HNECK (J) S0,

VNRLN(J) 8D,

ViweE (J) 30,

PATIKE(Y) S0,

CAMT INUF

RLAM]I SO,

ki ame=0,




4 NAC=TT026=30

101 CNNTINUE
rn le Jsles
I (eJu(U)=HNECK (Yel)) 12012013
12 ItauCcH () =]
LGN TO Je
13 ITAUCH (V) =0
14 COAMTINUE
FETUNN
END

! 00 0000000000000 00000000000000000000000000000000000000000000000000000000000000000

SHRROUTINE PILOY
COMMON/XFLOATZA(500) /IFIXED/TA(Z00)
COMMON/CRF/R(200)/7ICHF/IB(S0)
CAMMON/GAINLZGA(L00)
CI¥FNSIGN TRETEL (20)000L (20) o XELL (20) oVYL (20) oPHIEL (20) oNLAG(20) ¢
b3 (20) o= STFL(E0) oRML (20) sALTEL (€0) oALTOEL (20) ¢ ALTEIL (20) »ALTDNEL (
1 20)eve it (70)
DIFNSION VXL (20)
DE26eSICN WDPTOKE(T)
EQUTVALEMCE (1A (]) ¢ IMODE)
FMIIVALENCE (THETRA(S) ) o (PSIReALB) ) o (PHIRCA(S))
ENUTVALEMCE (ALFA2A(25)) o (HETAA(26)) 9 (PBoA(IT)) e (0BeA(38))
FNUTVALELCE (XCGoAL)T4)) e (YCGoALLTS) )

1Y (A(39Y) elH) o (VRWOA(TO)) o (ALTNeA(S0) )0 (ALToA(83))
FEONTVALENCE (THRAK IR (€9) ) o (TOVUKTA(L1S)) et RLONSTKoH(T))
FOUTVALENCF (MLNSTKO B (8) ) o (RLATSTK ol (9)) o (KLTSTKOeB(10)) 0

' 1 (RUUFFDeR(11)) o (THROTen(16)) e (THROTICeA(15)) ¢ (THTNCIF: 16))
CAUTVALENCE (RPENDIR(Z)) ) o (ME R (160) ) e (XEem(l41))e(YEWN(162))
FOUIVALFNCE (ALTCOMom(163)) o (ALTUCOMIH (146) ) o (YCOMo(]65))
EANTVALEWCF (XCOMoR (166)) o (THETCOMoR(16T) ) o PHICOMIK(1468))
FOUTVALFNCE (VXCOMeK (165)) o (XTDIoA(1E9)) o (YTDIoN(1Y0))
EQUIVALEMCF (CPSToA(]IN) ) e (SPSTeAlLe)) o (PHITICIA(230))
FONTIVALENCF (THETICoA(23]1))

FAUIVALEMCF (ITASKeIR(30))

FOUTVALFNCE (VE s (65%)) o (VNeA(66)) o (CTHETReA(IL1S)) o (STHETRoA()]16))
FOMTVALENCF LALFAIC.K (&2))
ENTVALEMCE (NLAG(L) o TA(30))

ETVBLENICE (VX el (£00) Yo (VY oA (201)) s (THTNICeB(1Y))

CANITVALENUCF (YCGoACLTSI e (DToA(LON) )
ENTVaLtMCE (THHNOFF o TH(5))

EAUTVALFNGE (THOLDeTR(17)) e (ISETOIN(12))

COUTVALFMCF (ISwwAT o IR(T))

ENUTIVALENCE (TIME9A(30Y))

FOMTVALELCE (MOTNKE (1) oA (66T))
ENUTVULENCE(NCHKo TR (22)) ¢ (FREQCK«GA(1H)) o (TOeBA(19))0(T)eBA(20))
FONIVALENCE (H(160) sPSICOM)

ENNIVALENCE (TCeGALZ])) o (HMAGIGALZ22)) ¢ (MCHKeIB(23))

ENUTVALel(F (INDFXTe1A(]10))

FQ”!VELFNCF(XCGoA(IYO))

FOUTVRLENCE (VR A (654)) :

FOUTVALFNCE (15A (36) s VEMNTL) ¢ (GA(ST) oALT1) ¢ (GA(38) ¢RK1IV) ¢ (GA(IY),

Ae9é
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9 1 oxzv)
ETVALENCF (GALS]) eRRRUD]L) o (WA (62) oRRAUDR)
ENNTVALPNECE (RAT63) eALTZ) 0 (GA(88) 02XTRTL) ¢ (GA(09) oA AL PH)
EANIVALELCE (A (66) e THETL) o (GA(ST) e ALTI) ¢ (GA(SD) oRKALTO)
| EQNTVALENCE (RA(69) e THETCO) ¢ (RRTNT2:GA(S0)) o (RKTHTIoGA(SL) ) o (RKTHTS
1 «rals2))
‘ ENUITVALPIACE (RKYF 4GA(53) ) ¢ (RKVEILA (54)) o (NXPST ¢eGA(5S))
’ EANTVALENCE (GA(SA) s RKPHILT) o (RKPLTGAIST))
f . FAUIVALEPCF (RA(G8) sRXTHLM) ¢ (GA(DY) s HKAQLN) ¢ (GA(60) +RKNOZLN)
EAIVALENCE (RA(ARL) sVRWL) o (GA(62) s ALTS) ¢ (GA(6I) 9 THTNCL) 9 (BA(G8) 4
4 1 YCARL) o (GAIAS) cVRR2) « (GA(66) s VRN ) ¢ (GA(BT) s VRWA) ¢ (GA(8A) «ALTS)
! FATVALFNCE (RA(AQ) sRETHTS) o (RKVY L eAA(TO) ) o (RKVRLeGA(T]))
b EONEIVALENCE (RKVY20e6A(T2)) 9 (RKVXEIGA(TI) ) 9 (BA(TS) sRKYPHI) 9 (GA(TS) o
1 axemlvy)
f . EAUTVALEMCE (RALITE) sRLNTHT2) ¢ (RALTT) sRLNQH2)
ENNTVALENCE (RALTA) oRLTPKHIZ) ¢ (BAL(T9) «RLTPH2)
ENITVALENGE (RALAD) sRPK]) o (RA(HL) 9RRPST])
| FAMTVBLENCE (HIC,A(261))
. ENIIVALENCE (RA(R2) +RTHROT) » (GA(BJ) sRTHROT1) » (BA(84) yRTHROT2)
ENYIVALENCE (RA(AS) s ALFTHM])
EQUIVALFMCE (Ba (B86) 9 7C6e)
FOULVALENCF (GA(BT) e TPITCH) ¢ (BA(HN) e THET2)
FAYIVALEMCE (PSASHIG)) e (STAMA(L))
ENITVALEMNCE (TCVUOFelA(LM))
ENIVALENCE (HnTDekw(31))
FANTVALENCE (TMTOACK TN (32))
ENUTIVALE NCF (HHOV b (32))
cEANTVALEMCF IVIN,A(90)) o (RTHROTIBRA(9)))
ENNTVALENCE (PALTTHRRA(92)) o (RALTDT:GA(YI))
) EONTVALEMCFE (A(S00) oPS]Iw)
! EANIVALENCE (MICe A(2e]))
EATVALEMCE (GA(9S) s THRESHL) ¢ (RALYS) s THRESH2) ¢ (BA(9T) ¢ THRESHI) o
1 (GA(Y9) s THEESHS) ¢ (GA(99) s TRX) ¢ (LA(100) s TRY)
ENITVALENCE (XE1 oA (999) ) o (YEL oA (098) ) o (XEZeA(S9T)) 9 (YE20A(696))
ENITVALFNCE (RKTHTO9A (095) ) ¢ (RKYPMAX oA (4964))
ENTVALEL.CF (OLTAF oA (4H8)) ¢ (HNLTVF oA (483) )9 (RLTSCoA(442))
FOUTVALFNGE (TAF oA (493) ) o (TVF oA (eY2)) ¢ (TSCPSECoA(@9]1))
EANTVALELCE (WLNAF oA (6BT)) o (KLNVF oA (456) ) 9 (ALNSCoA(445))
ENITYALENCE (PEDAF ¢ A (490) ) ¢ (PEDVF 2 A {689) ) 2 IPENSCrA(68%))
DATS RALTTRA/Z 2/ oRALTUT/=eY9/
1aTa [MTwsaCwe/s0/
’ NATE MOy /1047
LATA TreT1/.1394/
aras ACLe/900+/
UATA ALTP/%0,/
DATA WRTHIS/ 01/ RKTHTO/ 02/
DETA ToX/36/eTRY/Se/eRKYPMAX/ = 0I/
DATA RRYPH]/2e0)/oRLNTHTEZ 196/ o NLNOEZ/10.57
CATA DVraniT/ 9/
DATA MLTIKRZ /el o/ eRPR]/Se/sRPPSIL /2.7
NeTA HLT~n|Z/=104/
LATA ALPTHINL/ne/
GATA TRITCH/196/¢eTHETZ/ 6209 /7
NaTa VFw]1/106/70ALT1/300e/9RKIV/ I/ IRK2V/] o/
OATA [MMOOFF/U/
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NATA Vw]/7270e/
‘DATA WRNUNL/Ge/ sRKRIINE/=e1/
DATA ALFThm]/de/
DATA RETRTLI/Z 01/ RKALPH/=S/
DATA ALT3/1000Ve/RXKALTD/ 25/
DATE TR/ 1/eT30/7e1/eT0P/o2/0TSP/ 2/
DATAINLAG(])el=]lol0)/)0e]l/
DATA THRESPL/Ze09/eTHRESHE/Z 405/ 9 THRESHI/ ¢ 257 « THHESHG/ o 25/
[ATA THETCO/ 02/ RKTHTZ/=0 005/ oRKTATI/=eU]1/ o RKTHTA/=,0005/
: DATA %RYF/=,002/RKVE/=,01/eRKPSI/=],/
OATA KKFRILT/=20,/7¢0KPLT/=12./
b DATD WRTHLN/2%e/ o HKOLN/T o5/ ¢ RKNOZLN/ 0 027
DATA ALT/R0.7eTHTINCL/55./9XCG17/360,/
DATA VNR2/ZN0e/ o VRU3/230e/eVRIG/IVV/oALTS/6000/
DATA WYWKOT/=€e/oRTHROT1/=3./¢RTHRNT2/04¢/
DATA T0/)1e/eT1/2e/eT2/3e/9RMAG/ L/
NATA MLINSTKN/ 6/
Pata RT=RLTI/V./
I DATA TURLLIZ A7« TNELR/ o0/
IF(IMOLF ) lel el
1 R_ONSTKaRLNSTXN
HYNASHTD
IELTLE 3
TranOlzg,
IECT7RED
1SsaTCPE])
IswarCs]
TOFLISTLELLTUELR
b (P2LNEE XK (=NT/T2P)
FYo2LTsE 20 (=0T/T3P)
FUA22pEL X (=DT/T6P)
tro2T8c3 (=NT/TSP)
LR TeRD,
kL AT730,
N Y,
Tu207d80,
Tu20TUSO,
JuCwsy
kNOL US L,
#LTIOLUSO,
Pl NloLIEN,
1 £22 1]
fvSasl
jve.s0
pENRClIsV,
PENAF=U,
FENVYF 380,
ELNAFRY,
HLNVF 380,
L ¥sC =y,
Tac=0.
Tvedso.
{8 TUN
‘L'.' %0,
kLTVF 330,
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R TSCls=0,
IFP(ALT=ALTI+10.) 79646
[ TUFTCOSTRETR
VYICOMSVh W
T« TRCls0,
1L Ivnsy
SYITCHE0,
140108}
i JaLTis)
A TO 8
7 CONT IWUF
TaLTi=s0
IcLInes]
T UsO
TeETRCEEY,
T<FTRCleU,
L] CaNT INLE
TuFTRCPETHE TR
COSIwECHS (PSTW)
SPSIweSIM(PSTIW)
RCAMOSLESCHS]oYEOSPST
1P (ARS(XLOMA) oLTole) XCOMOSSION (1009 XCOMO)
YCAANsYE *CPST=XEOSPST
VXCOMOSY X
¥E28xCUNO
YF)avCOmn .
IF(SIOM(LesVXCNMO) eEQeSIGN (1o e XCOMO) ) VXCOMOB=, 1l ®XCOMO
WNECKPeMDTOXKE ().
VER]Z0O,
SFTHKAR SO
THFTCOMSTHFTIC
XennsxCOMO
ALFTRYSALFA
PuICIME,
yenusYCOMG
Yiiwb8Vhw
ALTCUMEALT
8L TUCOMaQ,
THUTMCSTRINIC e s
wLaTSTher_ TSTKO
aLTH =0,
THOTSTHPNTIC
TR TV NS THROT[C=S,
THLIMIBL0m,aTHRATIC
Tl 31 02,=THHOTIC
Tul 1MISTHRTMINTHROTEC
vkt vasrE NN
an 10 100
2 ' coutinue
60 TO (10e20030¢60050060)0]TASK
10 COMT INLF
THHONTSZ00. 0T IMFe50,
IP(TreOTo(T,100,) THROT=100,
& ALONSTRERLNSTKO
OLATSTRSO,

™

A=97 i
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19RAKS])
IE(TIME,GT.2¢) IARAKRO
1SevwhTs0
THTYNMCEU . p
IF (VR 6T.100.,)SETRRAKS]
IFISETRHAK ,FO. ). ) IARAKS]
IF(SEThNAK EVel o) TRETS],
I'(!QET.EO.].)YNIOY-O.
TuwiLasZU,
60 TO 110
- 20 COT INUE
yFevY(CH
Cun?sCUS ITHTINC/8T.3)
SNNZESIN(THTNC/57.3)
1ARLKSY
IC(TIMELF o2e) TRRAKS]
1P (VeGT.e25) IRKAKEO
VErsVACNMayRW
VERIBVER]eVFRONT
1F (=S IVFK]) 6T, VEN]]))VER]ISSIGNIVER]I 1o VER])
'F(.L‘.LY.‘L") VEQ!IO.
TuROTULSTHENTY
THROTETRerOTIC* (RKLVOVERCRKZVOVENL ) ®CNOZ*SNOZ® (RALTTHR® (AL TCOM=ALT)
1 AL TUFeEALTDT)
IF(ALToLToALTSeAND e THROT (L T100+) THKOT=100,
1F (THROT 6T, (THROTOL ¢OTHHOT) ) THROTSTHROTOL *OTHROT
IP(THROT 1. T (THRPOTOL=DTHROT) ) THRUTSTHROTOL=DTHROT
1F (VReeLT.VOW]) THRNTE]106.
RUNPENERX KLIN] SRR WKRIIN2OHETA*RPELOD
IF(IMUL I 31031032
k) CoOMT INUE
(4 PIICH COMMAND
AF(ALFTWM LToALFTRM]) ) ALFTRMSALS TiMe 2
ALTNCUMEALTH
IF (ALTUCHMoLTe0,)ALTNCOM=U
TuE THCISALFTHM/ ST« 3o ALTDCOM/ VRY
TAETECEnTHE THC2+ 439 (THE TRCI=THETH) #DT
TF TRCaTrt TRC2*THETRCI
ALTCUMSLLT
A1LTNCMI AL TNCOM
Sw]TCHSE) .
JIF(TRETHC LT THFT1) THETRCSTNET
IF(THETHC o GT o THF T2 AND o (THTNC BT 01 V0eoORXCGoLToXCBL)) THETRCETNETR
IC(ALTGT. (ALT3=(ALTN®®2)/20,)) ALTSSALT
TUFTEClaTHE TEC
IF(THETHC L eGTeeS) THETRCLIE LS
TurTCOSTRETRCI=ALFA/ST,.3
‘ 50 TH 33
! 32 CONT [ st
| S<1TCHESvITCH® .95
T TRCisTHFTRCI®,¥5
ALTICOMEBL TNCMLI® (Lo ( (ALT=ALTS)/(ALTI=ALTS) )ee2)
IF(IALTI.EGO,1)ALTDCOMSO,
ALTCNMsAL Y
IF (OHS(ALT=ALTI) oLTo20s) JALTDSI
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IF(IALTLIFQ,1) ALTCOMSALT]
ALTFSALT=ALTCOM
ALTDESAL TO=ALTNCOM
IF(ARNS(ALTE) 0T, S0 )ALTESSIGN(SVeoALTE)
IF(ARD (AL TDE) «3T,30,) ALTOE=SIBN(30,9ALTDE)
IF(ALTGTALTI) TALTI=]
ALTEISALTET+ALTE®OT
IF(AHS (AL TET) oGTe200e) ALTEISSIGN(200,9ALTELD)
THETECETHFTRCL*(Le=SwITCH)®(THETCO+CNOZ® (RKTHT2OALTE
1 cARTHTI®ALTOE+AKTHTASALTELD))
DT=aTHE THC=THETRCP
IF(ARS(DTH) AT e 01 ) THETRCSTHETRCP+SIAON(01 +DTH)
IF(THETHC LT THFTRCP (ANDALFA L Tel,s) THETRCSTHETRCP
CONT LivUE
IF(THETHC AT, e5) THETRCR,S
IF(THETNColTeel) THETRCE, ]
THFTRCPaTHETRC
THETCOMSTHETRCOST,3
PHTICERKY: oYF oWKVE® (VECCTHETR=VN®STHETR) *RKPSI*PSIR
TP (ARS(MH]C) eGTee®)PHICESIGN(,©9PHIC)
PHUICOMBRH]Ce97,3
FIATSTRENKPHILT® (PHIR=PHIC) +RKPLT®PHRL TSTKO
FLONSTR SN THLN® (THETP=THETRC) *RKQULN®UBRLNSTKO*RKNOZLN® (THTNC=
1 TRTNIC)
Tatm FOLLOwER
HLISTKOSELLNGTKO ¢ (RLONSTK=RLNSTKO) ®,004® (IWNDE*])
[SwwATs)
IF (INUEYT €Nl e AND e XCBeGToXCOL cANDALT LT ALTS) THINCSTHTNC]
TP (BLTeToALTOcAND e ALTD BT o0 e ANV VRUWeGT o VRW2) THINCETHTNC=2,500T
IR (AL TeCT o ALTOoANDALTD AT o0e o ANV VRW BT e VRWI) THTNCETHTNC=S,9nT
TP CALTeGT ALTOcAMDALTDOT 00 e AND o VW eGToVRWA) THTNCSTHTNC=10,00T
IF(THIMC LT le) THINCED,
IF(ALTe:F o ALTS) TNOLDS]
1€ (InNUOFE oFDe) s AMD o XCGoLT o XCB2eAND o THE TR LT 0 0260cANDeTHETRGT .07,
1 arneAbS (BPuIM) LTee2) GO TO 34
60 10 3%
PLONSTRsMLNSTKN
P OTSTRSLL TSTKO
RINPFUSKHPE DO
Tea0Ts1008,
CONT INUE
" 10 ji0
ContTitae
IFITIMELRF.o)160 TO 30)
18 ¢eATsy
1%wA1Cs0
18waTCVPSO
COT INUE
EF2sxcoCPSLevENSPS]
VeCHnS (VECOHBNVERT) @ (RE2/XCOMD)
VEI[sVER] e, 20 (VYRCOM=YX) oDTORK Y
1P (aS(3p2) LTel0e) INSYS]
IF (1YY, G0 ACANSXER
1P (12S5eefGe0)RCOMIBXCOM
IP(I99ack el ) ACOMIEBXCONL®,97
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IF(17YSA.FO.]1)XCOMBXRCOM]
XFl=xte=xCOM
XFIL(L)=YE]
YF2sYL*CPS]extoSPS]
YCOME (YCOMDe20.) @ (XE2/XCOMO) =200
IF(1YS™.FR,.0) YCOM]lsyYCOM
IF(IYSw t02e])YCOMIBYCOM]®, 9T
TF(1YSwekQ,]1) YCOMYCOM])
IF(ARS(XE2) oLTe1000ANDARS (VX) oLTo24)1YSWSE])
YF1sYec=YCOM
YFIL (l)sYF])
THFTOSTHETIC/5T .3
IF(IXO9.FR1IRARTHTOR] 02°RKTHTS
IF (K THTO o 1oF JHKTHTO) PKTHTOSRKTHTO
PEVXSHKTHTSOTHX
VX, (1 )BYX=VECOM
TuFTRCENATHTS®XF )L (NLAG(13)) ¢RKVXOVXL (NLAG(14)) ¢THETO
JIF(IYSHer el ) NRYPH]ISRKYPH]®],02
TF (B YPH] LT HKYPMAX) RRKYPH]SRKYPMAX
kNORIVYSTRYOARYPM]
VyL (l)svy
PuUICSHAYPHIOYELL (NLAG(L) ) *RKPHIVYOVYL (NLAG(2) ) *PH]IIC/ST .3
16 (LnS(FR]IC) 06T ,0I)PHICESIGN(oIIPHIC)
IF(THETHCeGTee3) THETRCS 3
TP (THETHCLTe0,) THETRCSV,.
T4ETFLIL) sTHF TR
TurnsTRETEL (NLAG(I))
[T IS RE "I
KLNYMSTLIZLANTHTZ2® (THFR=THETRC) ¢+RLNQB2°0BL (NLAG (L))
IF(ARS (RLONSTI=RLNIOLD) LT« THRESH]) RLONST1ISRLNIOLD
IF (RLUNST L oNF o HLNIOLD)RLNAFSRLNAF o],
Fi_IVF Ls (RLONSTl=RLN]OLD) /70T
kLNVE B ARS (RLNVF])
kL MYF ISR ANVF Iek| NVF2
RLMVF SR IIVF I/ (TIME,05)
SAUMLMVESTON(] o cRLNVF])
1€ (ARS(RI.FVFL) eLToe5) SGNLNVED,
IF ((SG U MVOSANLMVO) EQe0¢ e ANDSOGNLNVoNE 0, ) RLNSCLSRLNSCL¢1,
RIASCERLNSCL/Z(TIWFe,05)
SRMLMVORSGLLNY
FLNIOLDSKL ONST)
b MG TEE XPZLN® (RLONST2=kLONST]) *RLONST]
1€ (HLOISTI2el.Te (=T S=RLNSTKO) )RLUNSTZ8=T7 . S=R|_NSTKO
IR (RLONSTP?oGTe (3, To0LNSTRO) ) HLONST283, T=RLNSTKO
KLANSTKSW | OMSTZePLNSTKO
PuIFL(l)sPNIR
bR (]) spe
KLATISHLTPHIZ®(PHIEL (INLAG(S) ) =PHIC) oLTPB2ePHL (NLAG(S))
IF (MRS (ML AT]=HLTIOLD) LT THRESHE) RLATISRLTIOLD
I1F(PLAT]o1F ALTIOLD)RLTAFSRLTAF L,
FLOTVF IS (ML ATI=RLTIOLD) 70T
HLTVF €8 LnS (QLATVE L)
WLTIVF 38w TVFIoN| TVF2
FILTVFSHLIVF3I/(TIMES,05)
SANLTVESIGN(leoRI.ATVF]))
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IF(ARS (RLATVF]) oL Tes2)SONLTY=RO,
IFP ((SONLTVeSGNLTVO) sEQe0qeeAND SUNLTVeNEeOo) RLTSCISRLTSCl?],
kL TSCBRLTSC1/(TIME,05)
SGNLTVOSSHENLTY
PLTIOLDSMLAT]
PLAT?SEYPILTO(RLAT2=RLAT]) *RLATI]
FLATSTREWI AT2RLTSTKO
Rup (1) Bk
PSTICePS|w
IF (ARS(PSIC) GTole)PSICESIAN(L,9PSIC)
FSICOMBLSICO8T,.)
FRIFL(1)3MSTIP=PSIC
IF(AUS(PSTIEL (1)) eBToeIIPSIEL(1)SSIGN(IoPSIEL(]))
R 3MEw 1 ORML (NLAG(T) ) +RPPST 1 8PS TEL (NLAG (8))
FETALENFTA
IP(ANS(HFTAL) eOT 30, )HETAISSIGN(I0,¢BETAL)
kUNP LB INK] eRKRUNZ®RETAL
IF (AnS (PULP L =kUNOLD) «LT « THRESHI) RUDP 1 SRUDOLD
I8 (RLIUK ) JME JRUDOLD) PEDAFSPEDAF )«
EENVF 13 (MUDPL=FUNOLD) ZLT
PENVF ¢3AHS (REDVF])
PENYF IPENVFIePFOVF 2
PENVFSHENVE I/ (TIME*,05)
SRUPVES AN (L, <PENVF)
IF(ANS (FFOVF]) oL Te2,) SGNPVSO,
IP ((SGNPY*SGNPVO) eEQ0e0c e ANUSGNPV (NE o0+ ) PEDSCL=PEDSCL ],
PENSCSPEDSC/(TIME+,08)
SAMPYUSSHNPY
RPyYNNI LSEYLP |
RUNP2SEXFZR® (RINPZ=RUDP] ) *RUDP]
RUNPEDERLHIP 2 +RPEDO
PICUMSPHICOS/,]
THETCUMSTRETHCEST, 3
ALTCOMSALT
IF(AHS (XF) oL Tel0seANDABS(YE) oLTe10,)1YV28)
IF(IY2eFtian)ALTCOMRKIC
1€ (snS (AL TeRTUO=RHOV) oL Te o 5) INSWS]
IF(THSwekBe1)ALTCOMSHTDOoHHOV
AILTNCUMEN,
JIE(IYLZeb Qe )l)ALTNCOMRB=5,® (AL T=HTDU=HMHOV) / (HIC=
1 ATPU=RrANnV)
IF(IHTNACK oF0e 1) ALTCOMBMTO U oMnOV q
ALTESALT=A TCOM
1 (A9 (ALTF) 3T 10, ) ALTERSIGN (LU ALTE)
ALTF IS4l TEI+OTeALTE
IF(AAS(ALTFT) eTel00s)ALTEIRSIUN(10000ALTETL)
IP(INTRACR.FQel) ALTNCOMSHOTDKE (1)
ALTNFSAL TI)=AL THCOM
TE(ANS (BLTDPE) oBTe So) ALTOESSION( S09ALTD®)
AErRS (1OTOHNF () ) =VOECKP) /0T
VAECKP NN TRKE (])
ALThheS=yUD=ADECK
JP (MRS (Rl TUOE) oGTeS.)ALTODESS IAN (S, 9 ALTUDE)
AL TSLOLISALTF
ALTEIL(])sALTE]
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ALTOFL())=ALTODF
ALTNDEL (1)=AL TDDE
IF(TTHROT LY, TDEL3) GO TO 37
THROTISHTHNOTOUL TEL (NLAG(9) ) RTRROT)SALTDFEL (NLAG(10))
1eRTHEOTZ*ALTFIL (NLAG(11)) ¢RTHROTI®ALTODEL (NLAG(12))
IF(THRUT L GT o THLIM1) THROT s THLIM]
IF(THRUOT ) LT THLIMI) THROTISTHLIMS
IE(TRROT) oGT THLIM2AND o ISWWAT LG, 0) THROT I THL IM2
IF(THROTeGTo1UL oo ANNL ISHIWAT EQ. V) ISWATCE]
JF(THRUT (LT o9V o AND, ISWWAT EQ,1) ISWATCSO
IF (1SHATC.NFISWATCH) TTHROT SV,
37 COMT INUE
IF(TTHNUT LT, TDELLIGO TO 38
J_4wAT=]SWATC
IF(TTAROT.LT.TOEL3)GN TO 38
IF(ARS(THROT I =THROTO) oL T+ THRESHS®) THROT1I=THROTO
IF(THHOT ] NF THROTO) TAFSTAF o],
TVF1e(ThrOT1=THROTO) /0T
TvFesanS(TVF])
TvF3sfVF 3eTVYF¢
TVFSTVF 3/ (TIME* ,05)
SANTVESICN(],9TVF])
IF(ARSITVF]) LT.2:)SANTVSO0,
IF((SONTVeSANTVO) eEQe00s o ANDeSGNTV NEc0O+) TSCuTSCel,
TSERPSECETSC/ITIME*.0S)
SANTVOSSONTY
THROTURTRRNT )
TuP0TZsEXPZTe (THROT2=-THHOT] ) ¢ THROT)
TuUROTETHHOTIC THROT?
TF(THROT LT THRTMIN) THNOTSTHRTMIN
38 TTHROTETTHROTOT
1SeaTCPe]SwWATC
THTNCETRTMIC
Do 36 Islele
THETFL(Z1=])=THETEL (20=])
CaL(Pl=1)120RL (20=])
XFIL(Zi=1)sXFLlL (20~1)
YFIL(ci=118YFLIL (20~}
ve (el=1)svxL (20=])
VYL (7l=1)svyL (20<])
PHIFL (2]=1)=PKH]FL (20=])
Pl (21=])sPul (2he]) .
PSTEL(2)=1)apSIFL(20=0)
Ra| (Pl=])swi (20=])
AL TEL (2)=])=ALTFI (20=])
ALTDFL(2)=]1)sALTNEL (20=1)
ALTFIL(Z]l=1)sALTFIL (20=])
ALTDNEL (Z)=1)SALTDOF (20=]) )
34 CONMT THUE
60 10 110
40 THTINCSAK]
TRHOTE100.00.°SIN(S,®TIME)
1SvwaTs]
T amaxX=]3,
Ry 1O 140

Ae 102
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QuACHS 3
THROTSTHROTIC
ISwwAT=]
QLUMSTNSRLNSTKD
BLATSTR=RL TSTKO
NMPPENRLPENN
THTMCSTHTNIC
QINpLTs0,
IF (NCHK .£0Q,)) GO TO SI
IF(MCrEFU,2) GO TO 52
IF (NCHK . £0.,3) GO TO 53
[F(MCHK Q. 8) GO TO S6
RO TO 5%
InpPUTERNMAG
IFITIMELT.TO0) RINPUTEO,
GN TO 55
QTMPUTSWMAR
IF(TIMELT,TO! RINPUITSO,
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1FITIMF.LT.TO) RINPUTSO,
IF(TIME GT.TL) RINPUTS=RMAG
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IF (A4S (¥UIOPFI)) AT e 2. ) RUDFEDSSTILN (24 vRUDPED)
ETARwSSTANPRAS
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1P ITHROT 6To106.) THROTE]106.
IS (TRHIT LT eAVe) THROTS6O0.
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. CONTINUE
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oﬂ
_ + 0.0000
L + 5.0000
| x 10.0000
~ + 15.0000
z + 20.0000
(- -]
b
°‘
f
|
J <«
-
°-
CN,
(-]
o
°‘
«»
@
o
(]
[- -4
| c |
;
- b
o- 1
(] A
| o :
t o: v L) L ] =, ;‘
-30.00 -20.00 -10.00 0.00 10.00 0.00 :

BETA - DEG.
B-33
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TABLE NO .32
i THE FOLLOKING VRLUES OF Y WERE
USED TO PLOT THE CURVES
CN VS. ALPHA, BETA, 75° ALPHA DEG.
o NOZ2ZLES, VJ/VO = 11.9 m =-10.0000
8 e -5.0000
o A 0.0000
. + 5.0000
L x 10.0000 =
® ¢ 15.0000
= + %0.000D
T ZQ ;
o
o‘-
[ -]
-
o
CN,
-
-
o-
(=]
-
aq
-
o
o. !
]
@®
-
?-
/
-
c: - T =) [ 1 )
-30.00 -20.00 -10.00 0.00 10.00 20.00
3 BETA -~ DEG.
5
A B=-34
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TABLE NO.33
THE FOLLOWTMO VALUES OF Y WERE
USED TO PLOT THE CURVES
CN VS. ALPHA, BETA, | ALPHA DEG.

o 90° NOZZLES, VJ/VO = 119 a =-10.0000
'D. ® -5-0000
o'} o 0.0000
: £ 3-0000 ~
L x 10.0000 !
‘ o ¢ 15.0000
« -, ¢ 20.0000
’\ =
o
.
o
o
e
e-
CN o
-
ad
. :
o
o
| g ~
| & |
-
o
'
| o
| -
°. L= L e n - L)
=30.00 ~20.00 -10.00 0.00 10.00 . 20.00

BETA

B-35




r NADC-77024-30

TABLE NO .34
&
c'q ROLL DUE TO RUDDER VS. SPEED
L L 2
Y
o
S

®
o
©40.00 80.00 120.00 160.00 £00.00 240.00
‘ V- KNOTS
B-36




T . l NADC-77024-30

TABLE NO.35

YAWING COEFFICIENT PER UNIT
AILERON VS. ALPHA :

0.02 0.03 0.04

01

o

10
0.00

CNDA

-0.01

DEG.

-0.02

"0 -03

N S e T W 4w
S A e 05 N

,.‘000‘

.00 '4.00 8.00 8.00 10.00 12.00
ALPHA - DEG.

o o o

3-37 }
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TABLE NO .36

ROLLING MOMENT COEFFICIENT
DUE TO YAW RATE VS. ALPHA

0.22

0.20 0.21

19

ct

RAD .

| %.00 8.00 10.00  12.00 14.00 18.00
; ALPHA - DEG.
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TRABLE NO 37
b THE FOLLOWING VALUES OF Y WERE
USED TO PLOT THE CURVES
DH - DEG.
@ 0.00000
- LIFT COEFFICIENT VS. ALPHA, e §.00000
DH, VJ = 0, 0° NOZZLES

1.40 1.60

1.20

1.00

=

CL

0.20

0.00
'

10.00 0.00 10.00 20.00 $0.00 40.00
ALPHA - DEG.
B-39
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' TABLE NO .38
‘ THE FOLLOWING VALUES OF Y WERE
USED TO PLOT THE CURVES
DH — DEG.
@ 6.0000

3 CL VS. ALPHA, DH, VJ/VO = 5.4, o 12.0000
L 30° NOZZLES, 50° FLAPS

1.00 1.20 1.40

:

cL.

0.40

0,20

e -

10.00 0.00

MN—-‘—_-«*«o LIS AU
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v
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|

-
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TABLE NO .39
THE FOLLONING VALUES OF Y WERE
USED TO PLOT THE CURVES
DH — DEG.’
s 6.0000

4 CL VS. ALPHA, DH, VJ/VO = 5.4 e 12.0000
45° NOZZLES

0.60 0.80 1.00 1.20

0.40

CcL

0.20

"0 020

~0.40

i OB o

-3

10.00 0.00 10.00 20.00 $0.00 40.00

b ALPHA - DEG.
| B-41
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TABLE NO 40
THE FOLLOWING VALUES OF Y WERE
USED TO PLOT THE CURVES
DH — DEG.
. e 6.0000
) CL VS. ALPHA, DH, VJ/VO = 5.4, o 12.0000
60° NOZZLES

0.60 0.80 1.00 1.20

0.40

CL

0.00 0.20

’0-20

-0-40

v

-10.00 0.00 10. 20.00 S0.00 40.00
ALPHA - DEG.
B=42

B

A
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TABLE NO 41
THE FOLLONING VALUES OF Y NERE
USED TO PLOT THE CURVES
DH — DEG.
s 6.0000

CL VS. ALPHA, DH, VJ/VO = 5.4, e 12.0000 .

] 75° NOZZLES

0.80 1.00

0.60
A

0.40

CL

T, |

-10.00 0.00 10.00 20.00 $0.00 40.00 _
ALPHA - DEG.
B=43

|
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TABLE NO 42
THE FOLLONING VALUES OF Y WERE
USED TO PLOT THE CURVES
DH — DEG.
s 6.0000

3 CL VS. ALPHA, DH VIO = 5.4, | o 12.0000
90° NOZZLES !

1.60 2.00 2.40
S

1,20

CL

n) !

-10.00 0.00 10.00 20.00 $0.00 40.00
ALPHA - DEG. .

B=44
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TABLE NO 43
THE FOLLONING VALUES OF Y WERE
USED TO PLOT THE CURVES
DH -~ DEG.
s 6.0000
e 12.0000

1.00

CL VS. ALPHA, DH, VJ/VO = 119,
60° NOZZLES i

I

-

0.40

0.20

CcL

-0.20

‘00‘0

-10.00 0.00 10.00 20.00 $0.00 40.00
ALPHA - DEG.
B=45
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TABLE NO .44

CL VS. ALPHA, DH, VJ/VO = 11.9
60° NOZZLE

-

THE FOLLOWING VRLUES OF Y WERE

USED TO PLOT THE CURVES
DH - DEG.
s 6-0000
o 12.0000

10.00 20.00

ALPHA - DEG.
B-46

10.00 0.00

s
30.00

40.00

A Ry
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TABLE NO 45
THE FOLLONING VALUES OF Y WERE
USED TO PLOT THE CURVES
DH - DEG.

e CL VS. ALPHA, DH, VJ/VO = 11.9, e eéoooo |
& 756° NOZZLES : e 12.0000 1

CcL

T

-10.00 0.00 ' 10.00 20.00 $0.00 0.00 ;
ALPHA - DEG.
B-47 ’
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TABLE NO .46
THE FOLLOWING VALUES OF Y WERE
USED TO PLOT THE CURVES
DH - DEG.
o 0.00000
o 6.00000

0.90

- CD VS. ALPHA, DH, VJ/VO = 54 '
j 0° NOZZLES

0.80
A

0.70

1

co

-

0.30 0.40

0.20

0.10

¥ -3

~10.00 0.00 10.00 20.00 $0.00 40.00
ALPHA - DEG. H

k. SR EBpR al aiiedl




co

0.36 0.40 0.44

1

20

1

24

T

NADC-77024-30

TABLE NO 47

CD VS. ALPHA, VJ/VO = 5.4,

30°

NO2ZZLE

10.00

10.00

ALPHA ~ DEC:.

LA v
20.00 30.00

49

' 40.00




CD VS. ALPHA, DH, VJ/VO = 5.4,
y 45° NOZZLE

0.46 0.50 0.5S

+40

o]

0.3§

co

+30

&

0.2§

0.20

0.1§

NADC-77024-30

» TABLE NO .48

THE FOLLONING YRLUES OF Y WERE
USED TO PLOT THE CURVES

ALPHA - DEG.

P S S

~10.00 0.00 10.00 20.00

B=-50

40.00

DH - DEG.
s 6.0000
[ 12 .0000

A B 7SI A 233,




SRS

Cco

] 60° NOZZLE

NADC-77024-30

TABLE NO 48
THE FOLLONING VALUES OF Y WERE
USED TO PLOT THE CURVES

DH — DEG.

s 6.0000

CD VS. ALPHA, DH, VJ/VO = 54, e 12.0000

Py = |

10.00 0.00 10.00 20.00 $0.00 40.00

ALPHA - DEG.
B-51




cb

0.44

0.36

+32

o

-

0.24

0,20

0.16

NADC-77024-30

TABLE NO.SO
THE FOLLONING VALUES OF Y MERE
USED TO PLOT THE CURVES

DH —DEG.

s 6.0000

o 12.0000

CD VS. ALPHA, DH, VJ/VO = 54,
75° NOZZLE

0.12




0.40 0.44

0.36

o

0.32

"

0.20 0.24 0.28

0.16

.12

NADC-77024-30
TABLE NO.S1
THE FOLLOWING VALUES OF Y WERE
USED TO PLOT THE CURVES
DH - DEG.
CD VS. ALPHA, DH, VJ/VO = 5.4, e 12.0000
90° NOZZLE ;

©-10.00

0.00 10.00 20.00 30.00 40.00

ALPHA - DEG.




4 NADC-77024-30 .

. TABLE NO .52
' THE FOLLOWING VALUES OF Y WERE
‘ . USED TO PLOT THE CURVES
s = DH - DEG.
CD VS. ALPHA, DH, VJ/VO = 119, 6.0000
: 45° NOZZLE o 12.0000

0.32 0.36 0.40 0.44

0.28

Cco

-

0.24

i o s Rt - o R St e

0.12

>10.00 0.00 10.00 20.00 80.00 40.00
ALPHA - DEG.
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TABLE NO.S3
THE FOLLOWING VALUES OF Y WERE
USED TO PLOT THE CURVES

' DH - DEG.
CD VS. ALPHA, DH, VJ/VO = 11.9, @ 6.0000

g 60° NOZZLES “ o 12.0000

0.40

co

0.08

~10.00 0.00 10.00 20.00 30.00 40.00
ALPHA - DEG.

B-55




0.36

1

CcD

NADC-77024-30

TABLE NO .54
THE FOLLOWING VALUES OF Y WERE
USED TO PLOT THE CURVES

DH — DEG.

® 6-0000

CD VS. ALPHA, DH, VJ/VO = 11.9, 12.0000

75° NOZZLES : - .

0.04

"10 -00

0.00 10.00 20.00 '30.00 40.00
ALPHA - DEG.

B-56
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0.00

"0035

-0.40

NADC-77024-30

TABLE NO S5
THE FOLLOWING VARLUES OF Y WERE
USED TO PLOT THE CURVES
DH - STAB.
CM VS. ALPHA, DH, 0° NOZZLE, 0.00000
VJ/VO = 6.4 e 6.00000 '

10.00

0.00 10.00 20.00 30.00  40.00
ALPHA -~ DEG.

B-57
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TABLE NO .56 :
: THE FOLLOWING VALUES OF Y WERE |
USED TO PLOT THE CURVES :
STAB — DEG. .

CM VS. ALPHA, DH, 30° NOZZLE, ® 6.0000
- VI/VO = 5.4 o 12.0000

12

0.08

=

0.04

0.00
L

MBI S STy

-0.20

-10.00 0.00 10.00 20.00 30.00 40.00
- ALPHA - DEG. . g
B-58
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TABLE NOS7

THE FOLLOWING VALUES OF Y WERE

: , USED TO PLOT THE CURVES
CM VS, ALPHA.: DH - DEG.

(]
45° NOZZLE, 6.0000

; VJ/VO = 5.4 S 12.0000

"0102 : 0-00 0-02
b

-0.04

-0.10 -0.08

°0-12

-0.14

-10.00 0.00 10.00 20.00 30.00 0.00
| ALPHA - DEG.

AR N
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TABLE NO.S8 :
THE FOLLOWING VALUES OF Y WERE
USED TO PLOT THE CURVES
CM VS. ALPHA, DH, DH — DEG. -
60° NOZZLE, : o 6.0000
3 VJ/VO = 5.4 o 12.0000

0.20

0.16

0.08

CM™M

0.04

0.00

‘-0 -0‘

"0 -08

-0.12

i !

-10.00 0.00 10.00 20.00 30.00 0.00 g
ALPHA DEG. :
B=60
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TABLE NO.SS
THE FOLLOWING VALUES OF Y WERE
USED TO PLOT THE CURVES

DH — DEG.

®» 6.0000

0
CM VS. ALPHA, DH, 75° NOZZLE, o 12.0000

] VJ/VO = 5.4 !

0.20

-t

0.12

0.08

"0 -08

“Dnlz

) )

-10.00 0.00 10.00 20.00 30.00 0.00
ALPHA — DEG.

B-61
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. TABLE NO .60
THE FOLLOWING VALUES OF Y HWERE
USED TO PLOT THE CURVES
DH - DEG.
@ 6.0000

i CM VS. ALPHA, DH, 90° NOZZLE, e 12.0000
VJ/VO = 5.4

0.20

"0 -08
|

-0.12

s |

-10.00 0.00 10.00 20.00 30.00 6.00
ALPHA - DEG.

B-62
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TABLE NO 61
' THE FOLLOWING VALUES OF Y WERE
‘ USED TO PLOT THE CURVES

DH - DEG.
CM VS. ALPHA, DH, :' 6.0000

i 45° NOZZLE, VI/VO = 11.9 | e L12.0000

0.04 0.06 0.08
|

0.02

0.00

o

™M

-0.04 -0.02

0.06

-0.08

-16.00 0.00 10.00 20.00 30.00 40.00
ALPHA - DEG.

B-63
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[ TABLE NO .62
THE FOLLOWING VALUES OF Y HWERES é
USED TO PLOT THE CURVES
DH - DEG.
o 6.0000

g , o 12.0000
CM VS. ALPHA, DH, |

60° NOZZLE, VJ/VO = 1.9

0.04 0.08 0.12 0.16 0.20 0.24

0.00

-

-0 -04

‘0008

-10.00 0.00 10 .00 20.00 30.00 40.00
ALPHA - DEG.

B-64
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TABLE NO .63
THE FOLLOWING VALUES OF Y WERE
USED TO PLOT THE CURVES
DH ~ DEG.
CM VS. ALPHA, DH, 6.0000
o 75° NOZZLE, VJ/VO = 11.9 e 12.0000

0.16 0.20

0.12

=

-0.04 0.00 0.04 0.08

-0 -08

°D.l2

-10.00 0.00 10.00 20.00 30.00 40.00
ALPHA - DEG.

B-65
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TABLE NO .64

NOSE GEAR FORCE VS. GEAR STROKE

40.00

10.00 20.00 30.00

x10°
0.00

3EAR
‘0ORCE

-10000

'20 000

-30.00

"0 000

-1.50 -1.00 -0.50 0.00 0.50 1.00
GEAR COMPRESSION - FEET

B-66
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TABLE NO .65

i
MAIN GEAR FORCE VS. GEAR COMPRESSION '

80.00

40.00

-40.00 0.00

0
.00

-0
o

GEAR
FORCE

LB.

-120.00

"160 -00

00.00

-240.00
G—

-1.20 -0.80 -0.40 0.00 0.40 0.80
COMPRESSION — FEET

%

|

! .

|

P

B

R, o3 b MG AEN - e e ———
4 3

e S BT T
s g

vy
Lo
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TABLE NO .66
o YAWING MOMENT COEFFICIENT DUE TO
g ROLL RATE VS. ALPHA
[}
b Ll
= o
b <
-

"0 090

i ©

? o

{ 5 T v Y S 3

{ 's.00 8.00 10.00 12.00 4.00 16.00

ALPHA - DEG.

B i
'
[}
|
|
1
-]
il
[
[- 4

- ——

L R R
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TABLE NO .67 %

PITCH TIME HISTORY

10.00 11.00 12.00 13.00
*>

9.00

THETA
DEG.

8.00

o

e

7.00

6.00

BN A A g e - 5

.00

“%.00 4.00 8.00 12.00 16.00  20.00
TIME - SEC.

B-69




NADC-77024-30

TABLE NO .68

STEADY U BURBLE/SHIP SPEED
VS. RANGE :

0.02

0.00

P g—eo

-0.02

"0 004

"0 -06

‘0010 "0-08

-0o12

'00‘4

-20.00 -10.00 0.00 ,1'0.00 20.00 30.00
w10
RANGE - FEET

B-70
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o

0.28

-

0.24

-

0.20

0.16

NADC-77024-30

TABLE NO 68

STEADY W BURBLE/SHIP SPEED:

VS. RANGE

30.00

-20.00

-10.00 0.00 10.00
RANGE -~ FEET '101

B-71

T |

.00
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TABLE NO.70

DOWN WASH/SHIP SPEED VS.
5 RANGE WITH IL BURB = 1

0.14

0.12
. -

‘lo

0.04 0.06 0.08 0

0.02

0.00

FESN

-0.02

#
)
@
-~
o
ﬁ
;

-300.00 -250.00 -koo.ogo‘-ﬁso.oo -100.00 -50.00
»n

RANGE — FEET
B-72

BB
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TABLE NO.71

|
RMS RANDOM U BURBLE VS. RANGE

0.40

0.35

-

4

0.30

L

0.2§

NON DIMENSIONAL

T S

RMS
AMPLITUDE 107!

0.20

e

™ T ‘k 5
: “©.30.00 -20.00 -10.00 0.00 10.00  20.00
| RANGE. *102 FEET

| B-73
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TABLE NO.72

i) RANDOM BURBLE TIME CONSTANT
VS. RANGE

TIME o
CONSTANT
SEC.

=
o
o

1

0.40

ol

0.20

0.00

-30.00 -20.00 -10.00 0.00 16.00  20.00
RANGE *102 FEET |

. B=74
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TABLE NO.73

THE FOLLOWING VALUES OF Y WERE
USED TO PLOT THE CURVES |

6, - oea.

o 0.0000
. o 30.0000
o a $50.0000

LIFT COEFFICIENT LOSS DUE TO INBOARD . 60.0000

120 GALLON TANKS VS. NOZZLE ANGLE AND x 98.0000

" S| FORWARD SPEED RATIO l . :

o ;
s
o‘-
o
e
o—6——a—a——a——a—=a

Acu

.00 0.10 0.20 0.30 0.40 0.50
. 1/(VJ/VO)

‘ ' B-75
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: TRBLE NO.74

FLIGHT MEASURED STABILIZER VS. TIME

8.50

8.00

7.50

(=4

o .

: :

TABILIZER -
DEG.

6.50
| -

6.00

5.50

5.00

d i 5

of.-50

pR i LJ t L] L L
.00 4.00 8.00 12.00 16.00 20.00
TIME SEC.

e T R

B-76
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TABLE NO.75
LONGITUDINAL STICK VS. STABILIZER

4

0.00

STICK|
INCH| o
o

-

-20.CC

-20.00 -10.¢0 0.00 10.09 20.00 30.00
STABILIZER — DEG.

| |
i : , B=77 |

ﬁ
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APPENDIX C
USER'S GUIDE TO THE VSTOL MODEL PROGRAM
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NADC-77024~30

APPENDIX C
USER'S GUIDE TO THE VSTOL MODEL PROGRAM

The following description explains the procedures for loading data
required for the simulation. The principal program variables reside in
labeled common blocks to facilitate access between various subroutines.
Initial values of common variables may be defined by using the block
data subroutine. This method is used tc define basic or reference values
of program variables. In addition local variables may be defined by
using data statements in individual subroutines. Figure 22 shows the
subroutine arrangement.

Common variables may be changed from run to run by specifying
appropriate data cards located after the control card and program deck.

The common variables Qrc divided into seven main common groups.
These are as follows:

A(1-500) Basic real program variables
IA(1-200) Basic integer program variables
B(1-200) User floating point variables
IB(1-50) User fixed point variables
GA(1-100) User control system gain parameters
SCALE(1-28) Plotting program scale values
NPLOT(1-14) Plot selection switch values

The format for data input is specified below:

CARD NO. COLUMN FPORMAT QUANTITY
1 1-2 (12) NRUN - number of runs

1 = single run
>1 = multiple rums
0 = terminate program

2 2-5 (1X, A4) Name - input option switch = data
for common variable input

3-11 1 Al Blank

2 I1 Common variable type indicator
l = A common

IA common

GA common

Scale common

NPLOT(I)

CHTSP

B common

IB common

NNV WN

C-3

—




CARD NO,

3-11

3-11
3-11
12

13
14-32

33

33

35-36

37

1-5

FORMAT
I3

G10.0
15A4
Al

1X,A4

NADC-77024-30

QUANTITY

Common location
= 1% 500

Value of common variable
Variable description title

/ = A slash in column 1 indicates the end of
common input data

Name = UDAT, indicates table data input

The format for loading table lookup dats is described seperately

in Appendix D,

A blank card at the end of the last set of data

causes the computer to stop reading table data.

2-5

11-19

1-6

1-80

1-2

25

Ab

G9.0

312

8110

12

A4

Name = OPRN, indicates the operation of the
simulation runm,

RTIME - specifies simulaticn run time in
seconds

I1READ, I2READ, ISCALE

I1READ = 0 - continue

I1READ = 1 - read IPLOT(I)

I2READ = 0 - continue

I2READ = 1 - read IPRNT(I)

ISCALE = 0 - use SCALE(I) values for
data plots

ISCALE = 1 - calculate plot scales

IPLOT(I), I =1, 14 or
IPRNT(I), I = 1, 11
specifies print and plot variables

NRUN - specify number of repetitions for
next run, terminate program if NRUN = O,

Name = END terminates program

Ce4
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APPENDIX D
USER'S GUIDE FOR LINEAR TABLE DATA LOOKUP ROUTINE

Three FORTRAN subroutines, TABRD, LOOKUP, and TABl provide a capability
for linear interpolation and extrapolation of table data expressed as a
" - function of as many as three independent variables.

For arguments outside the range of the input data, three options are
available:

(1) stop lookup procedure and return error code with function value
1 equal to zero

(2) set function value to data value corresponding to the independent
variable value within the input data range which is nearest in
value to the desired argument

(3) linearly extrapolate from last available table values to approximate
function value at desired argument

The table lookup package consists of one FUNCTION subprogram and two
SUBROUTINE subprograms. Four COMMON blocks are required in the calling
program to provide for convenient data transfer. The procedures for involving
the proper routines and initializing the COMMON blocks are described in the

‘OIWO
COMMON Block Initialization

COMMON/TABLE /NUMPTS(m) - provides storage for the input table data., NUMPTS
is the array where the data are stored and must be dimensioned large
enough to hold all tables. An approximation to this dimension may be
made as follows:

= (x, +1) (Y, +1) +3)
1=l i i

vhere N is the total number of tables
xi is the number of first argument values in table i
Yi is the number of second argument values in table 1

Note: a separate table is required for each value of z (third argument)
as will be explained later.

COMMON/XTRAP/METH, IACT (3, n) - contains information concerning type of
search to be used and action to be taken when argument i{s outside the
range of the table. METH must be initialized inm the calling program,

v

R0 s i P




! il

NADC-77024-30

METH = 1: standard order search each time lookup is required

METH = 2: memory search; i.e., search begins at point in table
where last search was completed

METH = 3: binary search (can be more efficient)

The second dimension of IACT, n, must be greater than or equal to the
number of tables being used,

COMMON/FIND/IPREV (3, n) - stores array data used during interpolation,
Here again, n is greater than or equal to the number of tables being
U.ed.
COMMON/TABOUT/NTBL, ISEQ - provides information in the event of a data error.
NTBL is the number of the table currently being read.,
ISEQ is the sequence number of the card being read.
Data Input

The input data is read from punched cards which have been prepared using
the format of Figure 23, Nomenclature pertaining to Figure 23 and certain
table data restrictions are given below.

Nomenclature and Restrictions

K table number (positive integer starting at 1 and increasing by 1
for each successive table)

Ll number of tabular values of the first independent variable (x)

L2 number of tabular values of the second independent variable (y)

(= 1 for function of one variable)

Seq. No. sequence number of card within a table beginning with O for the
first card, 1 for the second, etc,

z value of the third independent variable (if used). A separate
table is necessary for each value of z,

I1 integer signifying the type of action desired if argument #1(x)
goes off table during interpolation
= 0: stop lookup procedure and return error code

= 1: hold end value of argument #1
= 2: linearly extrapolate on argument #1
12 same as above but for argument #2
13 same as above but for argument #3
D=4
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f(1, J) function value at x Yy and 2z

1’
Table data are restricted by the following.

(1) Tabular values of the independent variables must be in algebraically
increasing order.

(2) A}l table values must:

(2) be single precision numbers less than 99999E9.

(b) have a maximm of 7 significant figures if positive; 6 if negative,
(3) There is a maximum of 99 cards per table,
(4) A blank card follows the last table,

It can be seen that if the data are functionally dependent on a third argument,
a separste data table is necessary for each input value of the third argument.

It is imperative that a blank card follow the last card of the last table
being used as input.

Usage

Table data are read into storage by calling the routine TABRD or its
optional entry point TABWRT, TABWRT provides the additional feature of
printing the input data onto the output file, Calling statements for both
options are as follows.

CALL TABRD (N1, NMAX, NG)
or
CALL TABWRT (N1, NMAX, NG)
where N1 is first table to be read
NMAX is maximum number of tables to be read
NG is a return error flag which is non-zero if an error vas
encountered while reading the data.

The interpolation routine, LOOKUP, is involved by the function subprogram
TABl. Use of TABlL is defined as follows,

y = TABl (xl, Xpy X35 By, 4n)

where xl,'xz, x, are values of the independent variables., If fewer
than three independent variables are required, the
remaining x should be set to zero.

D-6
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n is the mmber of the table required for the lookup, If s
three argument interpolation is being performed, n is the
number of the first required table

dn is the total number of tables required in the case of a
triple argument lookup

y is the resulting function value
If one or more of the arguments is outside the range of the table data, the

previously indicated action is taken and an informative message is printed
on the output file.
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APPENDIX E
COMMON VARIABLE DEFINITIONS

A Common
i NUMBER NAME COMPUTED DEFINITION
UNITS
1 PHI deg aircraft bank angle
2 THET deg aircraft pitch angle
3 PSI deg aircraft heading from north
4 PHIR rad aircraft bank angle |
S THETR rad aircraft pitch angle y
6 PSIR rad aircraft heading
7 PHID rad/sec rate of change of bank
8 THED rad/sec rate of change of pitch
9 PSID rad/sec rate of change of heading
10 SPHI - sine of PHIR
11 CPHI - cosine of PHIR
12 STHI - sine of THETR
13 CTHT - cosine of THETR
14 SPSI - sine of PSIR
15 CPSI - cosine of PSIR
16 T1l - euler transformation |
17 T21 - matrix elements : |
18 T31 - matrix elements |
19 T12 = matrix elements |
20 T22 - matrix elements |
21 T32 - matrix elements |
22 T13 - matrix elements ]
23 T23 - matrix elements 1
24 T33 - euler transform coefficient
25 ALFA deg aircraft angle of attack
26 BETA deg aircraft sideslip angle
27 ALFAR rad aircraft angle of attack
28 BETAR rad aircraft sideslip angle ‘
29 ALFD rad/sec rate of change of ALFAR
30 BETD rad/sec rate of change of BETAR
31 SALPH - sine of ALFAR
32 CALPH - cosine of ALFAR
33 SBETA - sine of BETAR
34 CBETA - cosine of BETAR ;
i 35 GAMV rad vertical flight path angle 1
b 36 GAMH rad horizontal flight path angle g |
37 PB rad/sec aircraft roll rate, body axes q
38 QB rad/sec aircraft pitch rate, body axes
39 RB: rad/sec sircraft yaw rate, body axes

PL rad/sec inertial roll rate due to earth curvature
41 QL rad/sec inertial pitch rate due to earth curvature
RL rad/sec inertial yaw rate due to earth curvature

R AN
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A Common (Cont'd)

NUMBER NAME COMPUTED DEFINITION
UNITS
43 PLB rad/sec body axis roll rate due to curvature
A QLB rad/sec body axis pitch rate due to curvature
45 RLB rad/sec body axis yaw rate due to curvature
46 PT rad/sec total roll rate
47 QT rad/sec total pitch rate
48 RT rad/sec total yaw rate
49 PBWN rad/sec total roll rate WRT wind
50 QBWN rad/sec pitch rate WRT wind
51 RBWN rad/sec yaw rate WRT wind
52 PTURB rad/sec apparent roll rate due to turbulence
53 QTURB rad/sec apparent pitch rate due to turbulence
54 RTURB rad/sec apparent yav rate due to turbulence
S5 PBD tad/accz roll acceleration
56 QBD rad/.ccz pitch acceleration
57 RBD rad/sec? yaw acceleration
58 UB ft/sec body axis - x component of airspeed
59 VB ft/sec body axis - y component of airspeed
60 WB ft/sec body axis - z component of airspeed
61 UTURB ft/sec x = body axis turbulence
62 VTURB ft/sec y = body axis turbulence
63 WTURB ft/sec z - body axis turbulence
64 VN ft/sec aircraft north inertial velocity
65 VE ft/sec aircraft east inertial velocity
66 vD ft/sec aircraft inertial down velocity
67 VEE ft/sec aircraft east velocity relative to ground
68 VT ft/sec aircraft total velocity
69 \'[¢] ft/sec ground velocity
70 VRW ft/sec airspeed
71 RMACH - Mach number
XMACH
72 VNR ft/sec relative wind north
73 VER ft/sec relative wind east
74 VDR ft/sec relative wind down
75 VEQ kts equivalent airspeed
76 VNW ft/sec north wind component
77 VEW ft/sec east wind component
78 vDW ft/sec vertical wind component
79 - -
80 ALTD ft/sec airernft sink/climb rate, + up
81 XLOND rad/sec rate of change of aircraft longitude
82 XIATD rad/sec rate of change of aircraft latitude
83 ALT ft aircraft altitude above sea level
84 XLON rad aircraft longitude
85 XIAT rad aircraft latitude
86 SIAT - sine of latitude
87 CIAT - cosine of latitude

E=4
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A Common (Cont'd)

NUMBER NAME COMPUTED DEFINITION
UNITS
88 VND ftloeez aircraft north acceleration
89 VED f:/oocz aircraft east acceleration
90 VDD fc/aecz aircraft vertical acceleration
91 AX ft/sec? X -« body axis acceleration at cg
92 AY ft/oecz y - body axis acceleration at cg
93 AZ ft/sec? z - body axis acceleration at cg
9% AXP ft/sec? body axis x acceleration at pilot station
95 AYP ftllccz body axis y acceleration at pilot station
96 AZP ft/sec? body axis z acceleration at pilot station
97 G fe/sec? acceleration of gravity !
98 - - -
99 - - -
100 - - -
101 VCAL kts calibrated airspeed
102 - - -
103 XPR ft ship axis pilot x position |
104 YPR ft ship axis pilot y position e
105 HPR ft pilot eye altitude above sea level
106 DNR ft relative position of aircraft cg north
of reference
107 DER ft relative position of aircraft cg east of
108 RR ft heig gtg c:unway above center of earth
109 RTV ft height of aircraft above center of earth
110 COURSE rad ship heading
111 XIATR rad latitude of reference point
112 XLONR rad longitude of reference point
113 CIATR - cosine of latitude 1
114 STHETR - sine of aircraft attitude
115 CTHETR - cosine of aircraft attitude
116 XIXX alug-itz aircraft roll inertia in body axes
117 XIYY slug-ttz aircraft pitch inercia
118 X1zz llug-ftz aircraft yaw inertia
119 Xixz slug-ttz aircraft cross inertia
120 XMC (1) - inertial coefficient
121 XMC (2) - inertial coefficient
122 XMC (3) 1/slug-ft?  inertial coefficient
123 - XC (4) 1/slug-£t2  inertial coefficient |
124 XMC (S5) - i{inertial coefficient {
125 XMC(6) - inertial coefficient |
126 XMC(7) 1/slug-ft?  inertial coefficient *
127 XMC (8) - inertial coefficient 1
128 - XMe(9) - inertial coefficient
129 XMC(10)  1/slug-ft? inertial coefficient
130 XMASS slug aircraft mass
131 CcL - 1ifet coefficient
132 CcD - drag coefficient {

Ee5




A R S e = x> S

NADC-77024~30

A Common (Cont'd)

NUMBER NAME COMPUTED DEFINITION
UNITS

133 cX - aircraft x axis aero force coefficient’
134 CcY - y axis aero force coefficient
135 cz - z axis aero force coefficient
136 FAX 1b aero x axis force

137 FAY 1b y axis aero force

138 FAZ 1b z axis aero force

139 FEX 1b x axis engine force

140 FEY 1b y axis engine force

141 FEZ 1b z axis engine force

142 FGX 1b x axis landing gear force
143 FGY 1b y axis landing gear force

144 FGZ 1b z axis landing gear force

145 FTX 1b x axis total force

146 FTY 1b y axis total force

147 FTZ 1b z axis total force

148 FN 1b total aircraft force north
149 FE 1b total aircraft force east

150 FD 1b total aircraft force down

151 FG 1b gravity force

152 CLL - rolling moment coefficient
153 CLM - pitching moment coefficient
154 CLN - yaving moment coefficient

155 TAL ft-1b aerodynamic rolling moment
156 TAM ft-1b aerodynamic pitching moment
157 TAN ft-1b aerodynamic yawing moment

158 TEL ft-1ld engine rolling moment

159 TEM ft-1lb engine pitching moment

160 TEN ft-1b engine yawing moment

161 TGL ft-1ldb landing gear rolling moment
162 TGM ft-1b gear pitching moment

163 TGN ft-1d gear yawing moment

164 TTL ft-1b total rolling moment

165 ™ ft-1b total pitching moment

166 TIN ft-1b total yawing moment

167 DT1 sec loopl frame time

168 DT2 sec loop2 frame time

169 DTl sec loop3 frame time

170 HR ft runvay height above sea level
171 - -

172 - -

173 - -

174 XCG fc aircraft x location in ship coordinates
175 YCG fc aircraft y location

176 HCG ft aircraft height above runway
177 WAIT 1b aircraft weight

178 QBAR 1v/te? dynamic pressure
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A Common (Cont'd)

NUMBER NAME COMPUTED DEFINITION
UNITS

179 QBARC lb/itz stagnation - static pressure
180 AREA ft wing area o
181 SPAN ft wing span

182 CHORD ft mean serodynsmic chord

183 RHO slug/ft3  air density

184 DXPA (1) ft nose gear x station

185 DXPA (2) ft main gear x station

186 DXPA (3) ft right wing gear x station
187 DXPA (4) ft left wing gear x station

188 DXPA (5) ft pilot x station

189 DXPA (6) ft tail x station

190 DXPA (7) ft ram drag x station

191 DXPA (8) ft front nozzle x station

192 DXPA (9) ft rear nozzle x location

193 DXPA (10) ft front pitch jet x station
194 DXPA (11) ft rear pitch jet x station
195 DXPA (12) ft yaw jet x station

196 DXPA (13) ft right wing jet x station
197 DXPA (14) ft left wing jet x station

198 DXCG ft cg reference x scation

199

200 VX ft/sec aircraft x axis inertial velocity
201 vYy £t/sec aircraft y axis inertial velocity
202

203

204

205

206

207

208

209 SOUND fc/sec speed of sound

210 DYPA (L) ft nose gear y station

211 DYPA(2) ft main gear y station

212 DYPA (J) F 4 right wing gear y station
213 DYPA (&) fc left wing gear y position
214 DYPA(S) ft pilot y station

215 DYPA (6) ft tail y station

216 DYPA(7) fc . ram drag y station

217 DYPA (8) ft front nozzle y station

218 DYPA(9) fc rear nozzle y location

219 DYPA (10) ft front pitch jet y station
220 DYPA(11) fc rear pitch jet y station
221 DYPA (12) ft yaw jet y station

222 DYPA (13) ft right wing jet y location
223 DYPA (14) ft left wing jet y location
224 DYPA (15) fc aircraft lateral cg position

Ee7




NADC-77024-30

A Common (Cont'd)

NUMBER NAME COMPUTED DEFINITION
UNITS
225 XP ft pilot x position WRT cg
226 YP fe pilot y position WRT cg
F 227 ZP ft pilot z position WRT cg
228 - - -
229 VDIC ft/sec trim vertical velocity
230 PHIIC deg trim bank angle
231 THETIC deg trim pitch attitude
232 PSIIC deg trim heading angle
233 GAMVIC deg initial vertical path angle
234 GAMHIC deg horizontal path angle
235 PBIC rad/sec initial roll rate
236 QBIC rad/sec initial pitch rate
237 RBIC rad/sec initial yaw rate
238 VEQIC kts trim equivalent airspeed
239 XI1C ft initial aircraft x location
240 YIC ft initial aircraft y location
241 HIC ft initial altitude
242 WAITIC 1b initial aircraft weight
243 XIXXIC slug-ft?  initial roll inertia
244 XIYYIC slug=-£ft initial pitch inertia
245 X1221C slug-ft®  initial yaw inertia
246 XIX21C slug-itz initial cross-product inertia
247 WFUELIC 1b initial fuel weight
248 WWATIC 1b initial water weight
249 WFUEL 1b fuel weight
250 WWAT 1b water weight
251 WAITO 1b initial empty weight
252 WSTORE 1b store weight
253 -
254 DXCGO ft x location of mac leading edge
255 DZCGO ft z location of aero data rcference chord
256 CG percent aircraft center of gravity WRT mac
257 DZPA (1) ft nose gear z location
258 DZPA (2) ft main gear z station
259 DZPA (3) ft right wing gear z station
260 DZPA (4) ft left wing gear z station
261 DZPA(5) ft pilot z position
262 DZPA (6) fc tail z position
263 DZPA(7) ft ram drag z position
264 DZPA (8) ft front nozzle z position
265 DZPA (9) ft rear nozzle z position
266 DZPA (10) ft front nozzle pitci. jet z position
{ 267 DZPA (11) ft rear pitch jet z position
: 268 DZPA (12) ft yav jet z position
i 269 DZPA(13) ft right wing jet z position
t 270 DZPA (14) ft left wing jet z position
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A Common (Cont'd)

NUMBER NAME CGMPUTED DEFINITION

UNITS
) 271 DZPA (15) ft cg - cg reference z position
L 272 HDECK (1) ft deck height beneath nose gear
273 HDECK(2) ft deck height beneath main gear
‘ ; 274 HDECK(3) ft deck height beneath right wing gear
275 HDECK (4) ft deck height beneath left wing gear
: 276 HDECK (5) ft deck height beneath tail
277 -
278 -
279 XIG(1) ft inertial x location of nose gear
280 X1G6(2) ft inertial x location of main gear
281 XIG(3) ft
282 X1G(4) ft
283 XIG(5) 143
284 XIG(6) ft
285 YIG(1) ft inertial y position of landing gear
286 YIG(2) ft
287 YIG(3) ft
288 YIG(4) ft
_ 289 YIG(5) -
290 Y1G(6) -
291 HIG(1) £t altitude of nose gear above sea level
292 HIG(2) ft altitude of main gear
293 HIG(3) ft altitude of right wing gear
294 HIG (4) ft altitude of left wing gear
295 HIG(5) ft -
296 HIG(6) ft -
297 -
298 -
299 -
300 -
301 -
302 - ;
303 TIME sec run time ;
304 RTIME sec maximum run time
305-331 - - - %
332 TR - total temperature ratio
L 333 PR - total pressure ratio
: 334 - - - g
| 335 DTIM1 sec print time increment .
336 T1 sec print time interval switch point ‘
337-357 - - = i
358 D2R rad/deg converts radians to degrees :
359 R2D deg/rad converts degrees to radians q
360-363 . - - i
364 RHOZ ll.ug/!t’ reference air density

365 HRHOZ ft reference altitude
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A Common (Cont'd)

NUMBER NAME COMPUTED DEFINITION
UNITS
366 TAMB °k pambient temperature
367 PAMB 1b/£e2 ambient pressure
368 TTOT °k 2 total temperature
369 PTOT 1b/ft total pressure
370 DEIAT °k temperature variation from standard at
' sea level
371 SQTEMPR - square root of tempersture ratio
372-374 - - -
375 XMCC1 1/sec inertial coefficient
376 XMCC2 1/sec inertial coefficient
377 XMcc3 1/sec inertial coefficient
378 XMCC4 1/sec inertial coefficient
379 XMCCS 1/sec inertial coefficient
380 XMCC6 1/sec inertial coefficient
381 XMCC7 1/sec inertial coefficient
382 EXMX ft-1lb=-sec rotor angular momentum
383 EXMY ftelbegec rotor angular momentum
384 EXMZ ftelbe=sec rotor angular momentum
385-390 - - -
391 STATE(1) - trim state ‘sariable
392 STATE (2) - trim state variable
393 STATE(3) - trim state variable
39 STATE (4) - trim state variable
395 STATE (5) - trim state variable
396 STATE (6) - trim state variable
397 CONT(1) - trim control variable
398 CONT (2) - trim control variable
399 CONT (3) - trim control variable
400 CONT (4) - trim control variable
401 CONT(5) - trim control variable
402 CONT (6) - trim control variable
403=405 - - -
406 UBIC ft/sec trim u velocity
407 VBIC ft/sec trim v velocity
408 WBIC ft/sec trim v velocity
409-412 - - -
413 UBD f:/ucz rate of change of UB
414 VBD £t/sec? rate of change of VB
415 WBD ft/sec? rate of change of WB
416 VIWN ft/sec total north wind
417 VTWE ft/sec total east wind
418 VTWD ft/sec total vertical wind
419 VNTURB ft/sec north component of turbulence
420 VETURB ft/sec east component of turbulence
421 VDTURB ft/sec vertical turbulence
422432 - - -

B-10 i
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A Common (Cont'd)

NUMBER NAME COMPUTED DEFINITION
UNITS
433 VDKN(1) ft/sec deck north velocity at nose gear location
434 VDKN(1) ft/sec deck north velocity at main gear
435 VDKN(1) ft/sec deck north velocity at right wing gear
436 VDKN(1) ft/sec deck north velocity at left wing gear
437 - -
438 - -
439 - - .
440 VDKE (1) fc/sec deck east velocity at nose gear location
441 VDKE (2) ft/sec deck east velocity at main gear
442 VDKE (3) ft/sec deck east velocity at right wing gear
443 VDKE (4) ft/sec deck east velocity at left wing gear
444 VDKE (5) - -
445 -
446 -
447 HDTDKE (1) ft/sec deck vertical velocity at cg
448 HDTDKE (2) ft/sec deck vertical velocity at nose gear
449 HDTDKE (3) ft/eec deck vertical velocity at main gear
450 HDTDKE (4) ft/sec deck vertical velocity at right wing gear
451 HDTDKE (5) ft/sec deck vertical velocity at left wing gear
452-453 - - -
454 VR ft/sec relative aircraft deck velocity
455 FGXM 1b maximum braking force

456-500
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B Common
NUMBER NAME COMPUTED DEFINITION
UNITS
1 STAB deg stabilizer deflection
' 2 AIL deg aileron deflection
L 3 RUD deg rudder deflection
4 - = &
5 STAB1 deg pilot commanded stabilizer
6 PSAS deg pitch SAS command
7 RLONSTK in longitudinal stick
8 . RLNSTKO in trim longitudinal stick
9 RIATSTK in lateral stick
10 RLTSTKO in trim lateral stick
11 RUDPED in rudder pedal
12 YSAS deg yaw SAS position
13 RSAS deg roll SAS command
14 THROT deg throttle position
15 THROTIC deg trim throttle
16 THINC deg engine nozzle angle command
17 THIN deg engine nozzle angle
18 THINIC deg trim nozzle angle
19 RN1 percent engine RPM
[ 20 TOUT 1b engine gross thrust
21 RPEDO in trim rudder pedal
22 THRTMN - minimm trim throttle
23 THRTMX - maximum trim throttle
24 THTMN deg minimum trim attitude
25 THTMX deg maximum trim attitude
26 PHIMN deg minimum trim bank angle
27 PHIMX deg maximum trim bank angle
28 PEDMN in minimum trim pedal y
29 PEDMX in maximum trim pedal
30 Vs ft/sec ship speed
31-32 - - -
33 THTNMN deg minimum trim nozzle angle
34 THTNMX deg maximum trim nozzle angle
35 VNWBIC ft/sec north component of wind
36 VEWBIC ft/sec east component of wind
37 BETAIC deg trim sideslip
38 STKMIN in minimum trim longitudinal stick
39 STKMAX in maximum trim longitudinal stick
40 RLSMIN in minimum lateral trim stick
41 RLSMAX in maximum lateral stick
42 ALFAIC deg trim angle of attack
43 - - -
44 TFPJ 1b front pitch jet thrust
45 TRPJ 1b rear pitch jet thrust
| 46 TYAWJ 1b yavw jet thrust
47 TRRJ 1b right roll jet thrust
‘ E-12
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B Common (Cont'd)

NUMBER NAME COMPUTED DEFINITION
UNITS

48 TLRJ 1b left roll jet thrust

49 TFPJ1 1b maximum front pitch jet thrust

S0 TRPJ1 1b rear pitch jet reference thrust

51 TRJ1 1b roll jet reference thrust

52 TYAWJ1 1b yaw jet reference thrust

53 WWDOT1 1lb/sec engine water flow rate

54 - - -

S5 - - - -

56 TAUENG sec engine time constant

57 RDRAG 1b ram drag

58 TFN 1b front nozzle gross thrust

59 TRN 1b rear nozzle gross thrust

60 VJRCS ft/sec RCS jet velocity

61 - DGE - % thrust loss due to suckdown

62 ALT1 ft ground effect altitude limit

63 GEF1 - suckdown coefficient

64 GEF2 1/£t suckdown coefficient

65 ALTGE ft suckdown coefficient

66 FCR lb/l;clz fuel consumption rate

67 ALRJ in left roll jet area

68 AFPJ in? front pitch jet area

69 ARPJ 1nz rear pitch jet area

70 ARRJ 1n2 right roll jet area

71 AYAWS 1n2 yaw jet area

72 CSPLAYF - cosine of front nozzle splay angle

73 CSPIAYR - cosine of rear nozzle splay angle

74 CRJ - cosine of roll jet angle

75 CFPJA - cosine of front pitch jet angle

76 CRPJA - cosine of rear pitch jet angle

77 SFPJA - sine of front pitch jet angle

78 SRPJA - sine of rear pitch jet angle

79 SRJ - sine roll jet angle

80 RIAM1 rad component of deck tilt along aircraft
x axis

81 RLAM2 rad component of deck tilt along aircraft
y axis

82 PHIS rad ship roll angle

83 - THETS rad ship pitch angle

84 PSIS rad ship yaw angle

85 THETSD rad/sec ship pitch rate

86 PHISD rad/sec ship roll rate

87 PSISD rad/sec ship yaw rate

88 HEAVE fc ship heave at cg

89 HEAVED ft/sec ship heave velocity at cg

90 SURGE ft ship fore-aft motion

91 SURGED ft/sec ship fore-aft transient velocity

E-13
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B Common (Cont'd)
NUMBER NAME COMPUTED : DEFINITION
UNITS
92 SWAY ft ship transient lateral motion
[ 93 SWAYD ft/sec ship lateral velocity
= 94 XIS o - aft deck limit
95 X2s ft forward deck 1limit
96 Y1S fc port deck limit
97 Y2S ft starboard deck limit
98 X3s ft bow location
99 H3S ft superstructure height
100 H1S ft deck mean height
101 XTD ft longitudinal ideal touchdown point
102 YTD ft lateral ideal touchdown point
103 HIPS ft ship roll/pitch height
104 HMAG ft ship heave magnitude
165 PHIROL rad phase of ship roll
106 PHIHV rad phase of ship roll
107 OMEGH rad/sec frequency of heave motion
108 OMEGR rad/sec frequency of ship roll
109 ROLLM rad magnitude of ship roll
110 PITCHM rad ship pitch magnitude
111 OMEGP rad/sec ship pitch frequency
112 PHIP rad ship pitch phase
113 YAWM rad ship ysw magnitude
114 OMEGY rad/sec frequency of ship yaw
115 PHIY rad phase of ship yaw .
116 SURGM ft magnitude of ship surge
117 . OMEGSRG rad/sec frequency of ship surge
118 PHISRG rad phase of ship surge
119 SWAYM ft maximum ship sway
120 OMEGSWY rad/sec frequency of ship sway
121 PHISWY rad phase of ship roll
122 VJR - jet nozzle velocity ratio
123 coQ 1/rad drag coefficient due to pitch rate
124 CLADOT 1/rad 1ift coefficient due to rate of change
of angle of attack
125 CLP 1/rad roll moment coefficient due to roll rate
126 (o7 0] 1/rad pitching moment coefficient due to pitch
rate A
127 CYDR 1/deg sideforce coefficient due to rudder
128 CYR 1/rad sideforce coefficient due to yaw rate
129 CLDA 1/deg roll moment coefficient due to aileron
130 ClQ 1/rad 1ift coefficient due to pitch rate
131 CMADT 1/rad pitching moment coefficient due to rate
of change of alfa
132 CNDR 1/deg yaving moment coefficient due to rudder
; 133 CNR 1/rad yav moment coefficient due to yaw rate
13 CYDA 1/deg sideforce coefficient due to aileron
E-1l4
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B Common (Cont'd)

NUMBER NAME COMPUTED DEFINITION
UNITS
135 CYP 1/rad sideforce coefficient due to roll rate
136-139 - - -

140 HE ft height of landing gear above touchdown
point

141 XE ft x distance from aircraft to touchdown
point

142 YE ft y distance from aircraft to touchdown
point

143 ALTCOM ft commanded altitude

144 ALTDCOM ft/sec commanded climb rate

145 YCOM ft commanded lateral position

146 XCoM ft commanded x position

147 THETCOM deg pitch command

148 PHICOM deg bank command

149 vXCcoM ft/sec commanded airspeed

150 PSICOM dcg heading cowmand

151 CMSTR1 store pitch coefficient

152 CLSTR3 store 1ift increment

153 UGST ft/l rms u gust

154 VGST t/se mean square v gust

155 WGST :/u mean square W gust

156 XFRZ burble freeze range

157 SWBSW w burble scale factor

158 SUBSW - u burble scale factor

159 - - -

160 RKQ deg/rad/sec  SAS pitch rate gain

161 TLEADP sec pitch SAS lead time constant

162 PSAS1 deg/sec pitch SAS feedback term

164 - - -

165 RBWSHI deg/sec yaw SAS coefficient

166 RBWSH deg output of yaw rate washout filter

167 RKDRRB deg/rad/sec  yaw rate to rudder gain

168 TIAGRB sec yaw rate lag constant

169 RKDRAY deg/ft/sec yaw SAS gain

170 TLEADAY sec yaw SAS time constant

171 TIAGAY sec yaw SAS time constant

172 AYFILTI deg lateral acceleration filter term

173 AYPFILT deg lateral acceleration filter output

174 YSAS2 deg lateral SAS output

175 RINCNT deg rudder cosmand due to aileron

176 RKDRDA deg/deg rudder interconnect gain

177 YSAS1 deg SAS input to rudder

178 YSASLIM deg SAS rudder limit

179 RPBDA deg/rad/sec  roll SAS gain

180 TLEADDA sec roll SAS time constant

181 TLAGDA sec roll SAS time constant
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B Common (Cont'd)

NUMBER NAME COMPUTED DEFINITION
UNITS
182 PBWSH deg output of roll rate washout
183 PWSHI deg roll SAS term
184 PSASLIM deg pitch SAS limit
185 AILC deg aileron command
186 TAUACDA sec aileron timz constant
187 TAUACHS sec elevator time constant
188 RUD2 deg total RCS yaw cosmmand
189 XTDI ft inertial x location of touchdown point
190 YTD1 ft y location of touchdown point
191 TAUALPH sec pilot model time constant
192-200 - - -

P N LT gy
7 B gy, Ty
T .
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IB Common
NUMBER NAME DEFINITION
1 IHOV hover configuration flag
2 ICON conventional flight flag
: 3 ILAND deck landing switch
- 4 IZERO statistical array zero flag
5 IHNDOFF hands off takeoff switch
6 ITRANS transition flight flag
7 ISWWAT water injection switch
8 IFUEL fuel exhaustion flag
9 ICRASH crash flag
10 - -
11 ICOPY statistics print control
12 ISET brake application switch
13 - -
14 1TD touchdown flag
15 IDA deck edge crossing flag
16 IONCE turbulence sequence control
17 THOLD altitude hold switch
18 IPITCH ship pitch induced wind switch
19 IHIT ground trim flag
20 IWIND turbulence switch
21 ILTURB turbulence switch
22 NCHK control input selector
23 MCHK input type selector
2 IBFRZ burble freeze control
| 25 ILBURB burble control switch
r , 26 IPDAMP roll damper switch
: 27 IQDAMP pitch damper switch
; 28 IRDAMP yav damper switch
| 29 IBRAK brake application switch
30 ITASK control task switch
' 31 IGRAD trim gradient evaluation switch
32-35 - -
36 NCNT calcomp plot point count
37 ISTOR2 outbnard store flag
L 39 - -
40 ITHIS time response print switch
41 IUPLOT calcomp plot switch ;
42 ISTAT statistics printout switch
43-44 - -
45 IPITCH ship pitch induced wind
46<48 -
49 J2 trim iteration limit
50 JLAND landing switch

T Hivecn
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IA Common
NUMBER NAME DEFINITION
1 IMODE mode switch
2-5 - -
6 IF1IAT flat earth switch
7 ~ IFFCI constant position switch
8-9 - -
10 ITOUCH(1) nose gear contact flag
11 ITOUCH(2) main gear contact flag
12 ITOUCH(3) right wing gear contact flag
13 ITOUCH (4) left wing gear contact flag
14 ITOUCH(S) -
15 I0OVDK over deck switch
16 I2DOF 2 degree of freedom pitch following mode
17-20 - -
21 IEVAL trim gradient evaluation flag
22 - -
23 ITPROG trim switch
24-60 - =
61 IDT1 first loop time increment milli-sec
62 IDT2 second loop time increment milli-sec
63 IDT3 third loop time increment milli-sec
64 ICG trim altitude flag
65 ID trim flag
66-89 - -
90-101 ICHNBF (1,J) printout title number
102 ITRIM trim switch
103 ITRMP past value of trim switch
104 IGEAR landing gear switch
105 NRUN number of runs
106-109 oL -
110 INDEXT trim mode switch
111 ITRMCM trim command switch
112-113 - -
114 IMACH airspeed trim switch
115-117 - -
118 J1 trim iteration count
119-123 - -
124 ICPRNT initial condition print switch
125-140 - -
141 ICOND constant density flag
142-166 - -
167 IM trim state counter
168-178 - -
179 IREVAL gradient flag
180 NUSED loop 3/lcop 2 frame time
181-183 - -
184 IEULR trim velocity flag
185 1ETURB turbulence coordinate flag
ns IInRer becr
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IA Common (Cont‘d)

NUMBER NAME DEFINITION
186 - -
187 ITOMTR alfa, beta rate flag
188-198 - -
199 N2 Tun counter
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GA Common
NUMBER NAME COMPUTED DEFINITION
UNITS
1 FAC - plot scale factor
2-17 - - -
18 FREQCK rad/sec sinusoidal input frequency
19 TO sec input switch time
20 Tl sec input switch time
21 T2 sec input switch time
22 RMAG - input magnitude
23 DTIM2 sec printout time interval
2429 - - -
30-35 GA (1) ft/sec turbulence scale
36 VERI11 ft throttle integral feedback limit
37 ALT1 ft control switch altitude
38 RK1V deg/ft/sec throttle gain
39 RK2V deg/ft throttle gain
w - - -
41 RKRUD1 in/rad/sec yav rate to rudder gain
42 RKRUD2 in/rad sideslip to rudder gain
43 ALT2 ft switch altitude
44 RKTHT1 rad/ft/ucz pitch command gain
45 RKALPH rad/rad angle of attack to pitch command gain
46 THET1 rad winimum pitch attitude command
47 ALT3 ft altitude command
48 RKALTD 1/sec altitude rate command gain
49 THETCO rad pitch attitude command
50 RKTHT2 rad/ft pitch command gain
51 RKTHT3 rad/ft/sec pitch command gain
52 RKTHT4 rad/ft/sec pitch command gain
53 RKYE rad/ft roll command gain
S4 RKVE rad/ft/sec roll command gain
55 RKPSI rad/rad roll command gain
56 RKPHILT in/rad lateral stick gain
57 RKPLT in/rad/sec  lateral stick gain
58 RKTHLN in/rad longitudinal stick gain
59 RKQLN in/rad/sec longitudinal stick gain
60 RKNOZLN in/deg longitudinal stick/nozzle angle gain
61 VRW1 ft/sec switching speed
62 ALT4 ft switching altitude
63 THINC1 deg nozzle angle command
64 XCGl ft switching range
65 VRW2 ft/sec switching speed
66 VRW3 ft/sec switching speed
67 VRW4 ft/sec svitching speed
68 ALTS ft switching altitude
69 RKTHTS rad/ft pitch command gain
70 RKVY1 - bank command gain
71 RKVX1 rad/ft/sec pitch command gain
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GA Common (Cont'd)

NUMBER NAME COMPUTED DEFINITION
UNITS
72 RKVY2 - bank command gain
73 RKVX2 rad/ft/sec pitch command gain
74 RKYPHI rad/ft bank command gain
75 RKPHIVY rad/ft/sec bank command gain
76 RLNTHT2 in/rad longitudinal stick gain
77 RLNQB2 in/rad/sec  longitudinal stick gain
78 RLTPHI2 in/rad lateral stick gain
79 RLTPB2 in/rad/sec lateral stick gain
80 RPR1 in/rad/sec  rudder gain
81 RPPSI1 in/rad rudder gain
82 RTHROT deg/ft throttle gain
83 RTHROT1 deg/ft/sec throttle gain
84 RTHROT2 deg/ft/sec throttle gain
85 ALFTRM1 deg reference angle of attack
86 XcG2 ft switch range
87 TPITCH sec pitch command time limit
88 THET2 rad pitch command limit
89 RPMMAX RPM maximum engine speed
90 THCOR - engine thrust correction factor
91 RTHROT3 dcg/tt/ncz throttle gain
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APPENDIX ¥
GUST CHARACTERISTICS

The free air turbulence component of the atmospheric disturbance model
used in the VSTOL simulation is based on Appendix B of MILSPEC AR-40.
This document specifies the power spectrum for air turbulence as follows:

R/ WY, 1
~

+ o * ) Garmm + U

3
*aug/uo * —§M

oI * 1 G + D

Ep =y E—
4 = Vo. Vo /400 Vo /400 -
8 (oo * V) oree * V) Goreee t v Govisee * D

These represent the frequency distribution of vertical, horizontal, and
lateral gusts respectively, and Vo is the aircraft sirspeed.

The mean square amplitude represented by these power spectra may be
calculated as
=
2 [, swav

This integral is tabulated in Appendix IV of reference (f). The factor l‘ 2
normally included in this integral is contained in the gain of the spectral
transfer function.

The root mean square amplitudes of the spectra are summarised below:

c - i — ;
U gust 2,5 <762 t
Vv gust 2.39 .728 : §
W gust 1.50 487
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The simulation model was used to generate a representative turbulence
sequence. Then these data were fourier transformed to compute the power
spectrum of the simulated turbulence generated by the digital algorithms,

As shown in Figures 24 and 25, the general shape of the theoretical and actual
distribution agree rather well, The comparison is complicated by the fact
that the finite data sample length results in a cutoff of the DC portion

of the signal and a rather irregular curve., Therefore, only the general
shape and frequency distribution can be compared. Nevertheless, it appears
that the model should be sati{sfactory for simulation purposes if the magnitude
is scaled properly to yield the desired mean square amplitude,

Figure 26 illustrates the spectrum of the basic random number generator
vhich is intended to approximate white noise with a constant spectral amplitude,
Although the spectrum is not truly uniform, it does not show any definite
trends with frequency. Thus,it msy be considered flat in an average sense.
Therefore, the model should be adequate for simulation purposes,
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PIGURE 24. THEORETICAL VS. SIMULATED HORIZONTAL GUST SPECTRUM
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