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S U M M A R Y

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
aircraf t and a set •of specific aircraft model subroutines which have
been configured to represent the AV8A Harrier. The aircraft model

0 includes nonlinear aerodynamic., 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 motion.
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 turbulenc e as well as ship wake turbul~~ce which may be varied
in amplitude. The wake intensity is 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 conitructed 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.

Three data output option. are provided. These consist of a printout
of specified variables versus time, a statistical si~~ary, and a Calcomp
plot of a maximum of 14 variables versus time.
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I N T R O D U C T I O N
• 

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 0

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 m d  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 coemon 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 conditions.

• 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 4

0 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
more sophisticated and accurate model formulations may be added as they
become available. The baaic subroutines vere adapted from a simulation 0

• program used at the NASA Ames Research Center to perform moving base
real time simulations. The user routines were configured to represent
the AVSA Harrier using the best data currently available.

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 land ing aids is pr esently incorporated because it would be ver y
diff icul t  to develop meaningful models of these two components . A piloted
aircraft simula tion 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 aerodynamics subroutine which deter mines
the three force and three moment coefficients by interpolating tabulated
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. 0

G E N E R A L  P R O G R A M  D E S C R I P T I O N

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 is follows:

Trim Routines
Setup
Beetup
Bquiet
I’tinv

Basic Equation Calculations
Loop2 0

Loop3
Bveloc
Btrans
Brotate
Balfbet
Batmos
Lookup
TAB1
ARDC62
RAND

User Supplied Model Structure
Pilot
Engine
Aero2
ContR2 - 

0

Gears
WINDC
Ship
Deck

Data Input/Output
DatSav
DPiot

0 Timehis

10
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~

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.

S U B R O U T I N E  D E S C R I P T I O N

MAIN PROGR AM

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 conf igurations 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—
ba nc es.

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
program is run. These tables include aerodynamics, thrust functions,
control gearing, landing gear forces, and turbulence functions.

Af ter all parameters are specif ied 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. Wh en the trim criteria is satisfied , the switch parameter
ITPROC is set to 0. This causes the trim process to terminate and calls

0 sub routine BICPR I which prints the initial values of all aircraft states
0 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.

The dynamic portion of the program next calculates the aircraft time
response to specified control inputs by cycling through the two major
subroutines LOOP 2 and LOOP 3. The run is terminated when the running
variable time exceeds the specified maximum routine variable RTIME. If 30 

• a landing approach is simulated, the run will be terminated when the
land Lng gears touch the deck or runway provided parameter JLAND is set
to I before the run and ISTAT — 1.

• Data output is provided by selecting va lues for parameters ITHtS,
TUPLOT , and ISTAT. ITHIS — 1 provides a time history printout. IUPLOT - 1causes a CALCOMP plot tape to be loaded, and ISTAT — 1 provides a
statistical suemary of each run as well as consecutive run landing
statistics.

Print variables may be changed fro. run to run by Specifying IREAD 1— 1. Plot variables are changed by setting IREAD2 — 1. These flags

• 11

V — ~~~ ~
—

~1~~ .. - -~ — ~~~~ T I  1*•~ U~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~

V . I • s~ . ~~

T ~~~~~~~~~ - 

JWL — - -~~~~~~ 
—

~~~~~~~~~~~ 

_ _ -  

~~~~~~~~~~~~



- 

NADC-77024-30 

V

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.

PILOT

L 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
Mclix. The current control laws were established with the intention of
achieving a stable rapid resp onse rather than accurately simulating true
pilot capabilities and dynamics. The following control strategies are
currently programed:

ITASK — 1 Release brake , begin takeoff roll, retard throttle and
brake to a stop. ~

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. 

- 

0

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 0

• MCHK - 5 Rudder input
- 

NCHK — 0 No input
NCHK — 1 Step input

0 0 NCHJC • 2 Pulse input
NCHJ( - 3 Doublet input
NCHK — 4 Sinusoidal input

Sub routine PILOT provides lateral and longitudinal stick inputs, rudder
pedal , throttle, nozzle coemands , plus discrete brake applicat ion and
water inj ection co ands. In addition to the described options, the
longitudinal stick may be matched to flight measured values of elevator

- • position. If parameter I2DOP • 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 
V

Block data is used to initialize parameters located in coemon arrays.

CONTR2

CONTR2 calculates aileron, elevator, and rudder position coemands
based on pilot inputs. It also simulates the operation of the stability
augmentation system (SM ) and the elevator and aileron power actuators.
The pitch SM is driven by a pitch rate signal modified by a gain and a
lead—lag network. This comand drives the stabilizer and the rear pitch
jet. The SAS operation is nonlinear at low speeds becau Se the fron t pitch
jet is not connected to the stabilization system, and the SM canno t
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 SM channels include position
cossand limits. In addition to direct control links, there is an inter-
connect from the aileron to the yaw reaction jet which coun teracts adverse
yaw characteristics. The three channels of the stabilit y augmentation
system may be individually disconnected by setting variables IQDIAMP, 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
f light data with simulated data. When parameter 12D0T is set to 1, the
elevator follows a tabulated function of time rather than the value
dyna mically computed by the computer . 0
GEARS

Subroutine GEARS provides a simplified model of the landing gear
longitudinal forces and the pitching moment. The model assumes that
all gear forces ar e produced by the nose and main gears. The compression
of each landing gear 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 a 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

0 

by multiplying the nose and main gear normal force and friction force by 0
their respective moment arms.

Axial force is assumed to be proportional to the normal force and
V acts in a direction opposite to the relative velocity or tendency toward

motion betwe m the deck and th. aircraft. Based on experimental data ,
the rolling i~riction coefficient is assigned a value of .03 for free

0 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
illustrated in Figure 2. 4
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No roll or yaw moment or side force is currently included in the 
V

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. Pinally,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 noirdimensional 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 i/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.
ISTOR1 corresponds to inboard wing tanks and ISTOR2 corresponds to- - .0.
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). 0

ENGINE

Subroutine ENGINE simulates the dynamic response of the Pegasus 11 0

engine and reaction control system including RPM and nozzle angle response V

to pilot coemands. (See Figures 3—5 .) 
0~

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 f or

0 use only at low speeds and low altitude. Thrust is varied with air -
dena~ty, but ram drag is tabulated only up to .3 Mach. The reaction jet
thru,,t computation accounts for the effects of temperature , air density,

0 RPM , and control position. Mass flow limits, duct losses , and non— 0
0 linear RCS nozzle thrust to area effects are included.

p Front and rear main nozzle sta tic thrust are determined from tabulated
func tions of RPM and reaction control mass flow. Total gross thrust is
determined by add ing an increment to the static thrust which depends on
RPM and Mach number. Ram drag is calculated as a function of ~~.I emd
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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 V

longitudinal orientation of each l i f t  and control nozzle is accounted
f or and the total forces and moments are summed in body axes. 

V

Fuel and water consumption is included and RPM is limited to 102
percent when water injection is not operating or the nozzles are not
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 operations.

The engine dynamic response to thrott~l. 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

V 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 air.peed,perait the
calculation of the ini~~~ aircraft heading.

Four trim options are provided by specifying parameter index at
V 

0 values 1 through 4. These function as follows:

Index 
- 

Trim Function

P 1 Ground trim, vary altitude and pitch attitude.

2 Hover trim, vary longitudinal stick, lateral -
stick, throttle, pitch attitude, rudder, end
bank angle. 0 -

I •

~
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3 Transition flight — vary longitudinal stick,
throttle, lateral stick, nozzle angle, rudder, 0
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 second.. 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

01 1 nondimensional or English print
02 4.4418 LU to Newton
03 .45359 LEN to kilogram
04 14.5919 Slugs to kilograms
05 .3048 Feet to meters
06 .092903 Feet2 to meter2
07 .0283168 Feet3 to meter3
08 515.3089 Slug/feet3 to kilogram/meter 3
09 47.8115 Pound/feat2 to newton/meter2
10 1.3538 Slug—foot2 to kilogram—meter2
ii 6.4516 inch2 to centimeter2
12 2.54 inch to centimeter,

I n addition to stori ng the plot var iables in appropr iate d imensional
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 . 

V

PRINTO 
0

Subroutine PRINTO provides a statistical summary giving minimum,
maximum, fiNS. and averag e values of selected variables specified in 0
subroutine StIOV. In addition touchdown and deck edge crossing points 

- 

0

are recorded , and a statistical summary of the touchdown data is provi ded
for multiple runs. 0
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SHOW

Subroutine SHOW ,which is called by LOOP2 when ISTA T — l ,collects
data on 17 parameters selected by the user. • The maximum, minimum,
average , and RMS value of each parameter is calculated at each program
it eration.

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. In 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
t ime is plotted along the X axis. Plot time scale is specified by
variable CHTSP. The ordinate scale is specified by the array scale
vnich 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 i~ 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(ll) in the same way that the plot variables are specified by
IPl.OT(I) . Both IPLOT(14) and IPRNT(ll) may be updated from run to run
as specified in the main program.

%JINDC
V WINDC provides a model of free air turbulence and ship air wake.

The model was developed for conventional carrier land ing analysis. As
such,it is not specifically representative of the air wake environment
around a small platform ship . However, the inputs provide a qualitative

P indication of gust response. It is planned to modify this subroutine as
V soon as wind tunnel results of ship model tests become available.

Random turbulence is simulated by filtering the output of a Gaussian

22
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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 represen t the ortbogooil components of free air turbulence
which 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
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 V is the frequency of the sine wave. The value of V
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 P

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 representa tive wind overdeck.

The U and W components of the free air turbulenc e 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 NIL SPEC AR-40. Although the free air turbulence
is calculated in body axis components, it is assumed to be independent
of aircraft position and orientation.

The ship wake portion of the turbulence, however, is a function of 00
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 bound s, the steady and rando m components

V of the wake vary with range. The burble is composed of seven components.
They are as follows:

11355 Steady U velocity degradation

WBSS Steady V velocity upwash/downwash

U31 U velocity due to deck pitching velocity

- 
Vii V velocity due to deck pitching velocity

U12 Random U burble velocity

— -

- 

~~~~~~~~~~~~~~~~~~~~~~~~~ 0

P LI, ~~~~~~~~~~~~ -‘

~ 

O V O V0 0 0
V 
J

~~~~~~~V~~ ~~~~____ —- — ---~~~~~~ ~~~~~~~~~~~~~~~t~~~~~~~~~~~~~~~~V 0 ~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



NADC—77024—30

WB2 Random W burble velocity 
V

VYBR Random lateral burble velocity

UBSS and ~r~BSS are functions of r ange and wind over the deck. The deck
motion induced wake components UB1 and Vii are functions of closing
speed , ship pitch and range behind the stern. The random components of

L. the burble UB2 and WB2 are functions of range to touch down and ship
speed . VYBR , the lateral component of the burble, is assumed equa l to the
vertical component WB2 . Burble components are computed in ship axes ,
f i r s t  converted to north, east, down inertial axes, and are then transformed
into aircraft body axes. The three burble components are then summed

V 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 — 0, the random
sequence will continue from one run to the next. In this way, various
airplane configurations may be subjected to identical turbulence conditions,
r,r a particular configuration may be repeated and subjected to non-
repet i t ive  turbulence in order to determine the statistical characteristics
of the response of a fixed aircraft/pilot configuration. The burble
‘haracteristics 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 — 0 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 V

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 heeding 

V

with respect to the wave crests. This approximates a worst possible
condition in which flight operations may be attempted.

SUBROUTINE DECK

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 elemen t of the four landing gears touch the deck. This
information is used to calculate landing gear forces and to determine
when touchdown occurs.

L 

- - V
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LOOP3

LOOP3 is par t of the basic simulation package developed by N&SA
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 ETRANS which calculates
the Euler angle transformations. IVELOC, BALPBET, SHOW, PILOT, CONTR 2 ,
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 V

deck . This allows the aircraft to brake to a stop without oscillating
back and forth as would occur without the clamp. • 

V

BQUIET

Subroutine IQUIET computes a gradient matrix relating aircraft state
error u, v, w, Q, F, 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
gradient step of the selected control variables intended to minimize the
state error. Slight modifications were made to the N&SA 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 weight ed 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

- step to ensure convergence • When the gradient is reevaluated, the step
V gain is returned to the initial value. A special trim sequenc e is

- provided for tri ing the aircraft on the deck in which only altitude
• and pitch attitude are var ied . -

The trim sequence is terminated when the -error criterion is satisfied 1:
or the maxilum trim iteration count is exceeded. A failur e to trim
within the specified number of iterations usually indicates some error
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 IVELOC 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

STRANS 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.
Angu lar acceleration s 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 accelçration 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 obta ined from flight measurement are
substituted. The tabulated values are also differentiated to determine
pitch rate. Using this procedure, the aerodynamic and engine parameters
of the simulation may be more easi y adjusted to match measured flighttra j ectories . -

SAL

Subroutine BALPIET 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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MT)~ S

Subroutine 1AT)~)S deter mines air densit y , the speed of sound, Mach
number , dyn ic pressure, total and ambient temperature, total and ambient
pressure, and the equivalent airspeed based on standard atmospheric

• prop erties . It corrects for non- standard temperature based on a temperature
increment specified by the user .

L LOOKUP

Subroutine LOOKUP handles the linear interpolation of tabulated
V 

functions of 1, 2, or 3 var iables. One of three V 
search modes may be

selected by setting variable math equal to 1, 2, or 3. In addition,
if the arguments exceed the tabulated valuec, option switches permit
linear extrapolation, the return of the last value , or the setting of an
error flag.

TAIl (A, B, C , N , ND)
V TAI l, returns to the calling program a single value determined as a
- funct ion 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 specif ies 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 , TAB1 also prints an error massage when
the table arguments exceed the tabulated bounds.

TAIRD

TABRD is called only during the setup pr ocedure. It read s tabulated
data points used in the interpolation routine from cards and load s them
into designated arra ys. At present,al l of the tables must be loaded as
a block when the deck 

~~~~~ 
loaded . Individual tables cannot be updated

between runs without reloading the program.

RAND

Subroutine RAND is a standard library subroutine which returns
a rando. number each t ime it is called . Repeated calls to this
subroutine produces a sequence of normally distributed numbers with

- 
zero mean and unit var iance. -

ARDC62
-. Th is 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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BSET1JP

Subrou tine BSETUP initializes aircraft position, velocity, and
attitude during the trim procedure. It calculates initial values of
weight and the inertial coefficients used by BROT&TE 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
ICC - 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 
Vthe value of IMACH . It may be -also specified by setting the values for

the three components of body axis velocities, 113, VI, and WI. This is
equivalent to specif ying 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. 

V

MINV (HTH , M, DET, LM, 101)

Subroutine MINV is a standard library routine called during trim.
It calculates the inverse of a matrix and the determinant. Array HTR
initially contains the original matrix, and it holds the inverse after

V the subroutine returns. M specifies the dimension of the array, and DET
is the value of the determinant. UI and 1*1 are single dimensioned
arrays equal in size to the dimension of the two dimension array.

P R E L I M I N A R Y  S I M U L A T I O N  R E S U L T S

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—off s made aboard ship. No data has been available for hover
or conventional flight.

Although no comparison fligh t data was available, it was known that
the Harrier is unstable although controllable in hover and low speed
flight . Simulation results illustrated in Pigures6—ll 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 0 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

V 
lateral response is greatly reduced, but the aircraft still is unstable.

Figure 12 illustrates the aircraft pitch response at 51 mls.c with
SAS of f. This simulation predicts that th. aircraft is unstable and hasj a v(’ry rapid aperiodic divergence. This agrees with reference. (b) which
prt~iicts a time to double amplitud e of 1.93 seconds at a 51 a/sec trim.
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The stability augmentation ~‘ystem improves the response at this condition ,
but it is difficult to measure equivalent roots because the aircraft 

Vdiverges 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 rn/see, the simulated aircraft •

displays very high short period damping, and a very long period phugoid
with light or neutral damping SAS of f .  The estimated phugoid characteristics
for this configuration found in reference (b) ar e 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 a/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 Figure s 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 al though it may not be entirely realistic. The model was progr~~~.dfor a 198 a 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

V 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

4 attitude and elevator position were constrained to match flight measured
values vers us time. Then the computed angle of attack response and V

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 AV8A
was launched at a high gross weight with inboard 454 liter (120 gallon)
wing tanks . Available data indicated a •ubstantial lift loss due to
these stores with deflected engine nozzles. For the particular run
simulated , an altitude loss of f 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 P) . The simulated store lif t loss was adjusted
to match the reported altitude loss for the given attitude, elevator ,
and throttle time histories. Figure. 20 and 21 illustrate the simulated
and measured attitude and angle of attack response. The overall angle

36
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of attack match is reasonabl y close although not exact. There are two
possible explanations to this discrepanc y. First , the measured angle of
attack includes disto rtion due to induced f low. Second, the induced lift
versus airsp eed 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 V

discrepancy. Nevertheless, the simulation is capable of accurately
predicting performance trends due to variation in weight, thrust , and
wind over the deck.

P L A N N E D  I M P R O V E M E N T S  TO 
- 

V

C O M P U T E R  M O D E L  V

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 casing year :

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

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 more sophisticated pilot model which includes response
lag and frequency- limits. This will permit an evaluation - of various
control configurations under different motion and turbulanee configurations. V - 

-

C O N C L U S I O N S

The present computer program represent. a comparatively versatile
tool that can be used for both stability and performance evaluations of
VSTOL aircraft • The AV8A 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

V require additiona l data der ived from carefull y instrumented flight
tests.

AJthough the current model is based on the AV8A Harrier , other VSTOL
aircraft 

- 
could be simulated relatively easily if the aerodynamic and

engine data were provided in a prepared form . 
V 

- -

- P~ich 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 lift effects. It

V 
is planned to address many of these areas, principally pilot modeling V
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and turbulence modeling in the casing fiscal year. Regular updates to
the computer model will be made as additional data becomes available.
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L I S T  O P  S Y M B O L S

Al2H~ angle of attack - deg

BETA sidesl.ip angle - deg

CD drag coefficient

CL lift coefficient

C,~ rolling moment coefficient 
V

c,~~ rolling mo aut coefficient per degree of rudder - 1/deg V

ON pitching moment coefficient

CN yawing moment coefficient

CIL~ yawing moment coefficisnt per degree of aileron - l/deg

Ct1~ yawing moment coefficient per unit roll rate - 1/rad 
V

CY aide force coefficient -

Cl , C2 landing gear d~~~ tng coefficient - 
tie ;sec

DII elevator deg

DR rudder -

JPT jet pipe ts~~erature -

Kl , K2 landing gear model spring coefficients - ~“ (3~
) 

V

p - roll acceleration - red/s.c
2

Q pitch acceleration - red/s .c
2 

V

2
& yaw accelerstton . red/s.c

aCS reaction control system

root mean square - -

V revolutions per minute

MS stability sugmentat Son systsm

percent reaction control thrust 
-

V 

V
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L I S T  OF S Y M B O L S  ( C ON T ’D )

u X body axis airsp eed component - s/s Cf t/sec)
- . 2 2u rate of change of u - s/s (f t/ s ec  )

UISS steady state horizontal burble component - a/s (f t/sec)

UBl horizontal turbulence due to ship pitch - s/s (ft/see)

U82 horizontal turbulence due to random burble - n/s (f t/see) V

u/V5 ratio of horizontal burble velocity to ship speed

V Y body axis airsp eed componen t - s/s (ft/see)
2 2V rate of change of V - a/s (f t/sec )

VEQ equivalent airsp eed - m/s (kts)

VO trim airspeed — n/s (ft/eec)

‘11W true airspeed • s/s (ft/see)

VYIR 
- 

lateral burble component - s/s (ft/eec)

U V Z body axis air velocity co.ponent — a/s (ft/icc)

%JBSS steady vertical burble component - a/s (f t/eec)

WB1 vertical burble velocity due to deck pitch • m/s (ft /see)

W82 rando. component of vertical burble velocity — m/s (ft/see)

V rate of change of aircraft Z axis velocity VET air mis (ft/see)

angle of attack - dig

ang le of sideslip • d.g

ACL increment in lift coefficient due to stores

~1 4
wheel braking coefficient V

• bank angle - deg

yaw angle - deg
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( 5 1* f l f l f l / lw/ /  -

V 

V

j

4— 3
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-

-
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‘la Ys f lL*NK/4P ’  /
1*1* lDAU/4WO *YA/
haT £ I (lt*N/SHOQRN/

C
C DATA IN’UT ~FCT ION
C
~n~ 0I 0cM) g071 .NPUN
O~ ’71 ~~~ø 4 * TlJZ )

!‘(NWUN.PQ.O) STOP 4
0n~o0 0cafl I0~~(I.N*ME,QT1ME
C
C C~W tK FOl’ S’~~C!AL SYMBOI.S

tr Iwa 4E.hF..T)1T43 GO TO 650
C
C fru~ M 1wi TO ~~ AO DATA
C

•MJ NT ~~iaO3
C
C (‘ar) 1?4~’IJT CAPOS
C
C
OI)~ 4O • A f l  1010. t~~U.”CO~ 14Oti,NCELl., VA1.UF.WESASE

Tr 1hU.IP.X’O)~) so ~n soo
On TO (~~bO,I.UO.b10. b2O,b3O ,S4O,b4t ,b4~~) NCOMMON

C
4: I.L’~A U~~G POINT COMMON
C
01)550 ~(14CFU.) •

PêI INT gUl)0.JA.NC~ LL,VALUI .MESAGt
Gn T O Sa~ -

C
C 1141E6t14
C V

V OnAOO I AINC tLL) . VALUF
f-~~!M T /U r) !5.J l ’.NCELt . 74 SNCELL ) .M~SAeE
GO TO ho))0(~1.1U
~~ Itit ~000.J(,A,NCCL.L,VALlJt ,M(SAaC0~ f lO0 c’)M’ooT(1o~~.I4snsTA INPUT 10 .55,2141 .13,214 1 ,SNCOMMON • .

.V) TI) GOt ’
O” 20 j4:*L~~ItC I~~L)*VALU(

~.‘I~iT ~U00.$CA,NCfLL,.,ALUC.MtS*4E
Ofl T I) S*.~Ø si3u 4I ’4O TCNCrLL).v aL uC
0f4~ I’T ?00h.J?.P.NCEU.,VAU1~ .MflA6E

o-?oOS cn’~~ A TuuI.14$naTA INPUT TO .a5.tN ( .13.1114 1 CONdOM • .
I 1JO.!~4.1’)i4J
(4) 7fl ~h ’~

(,s ’ ,S(I CW TSPaVSL III; V 
-

(.Wf p.-T €(iU4).JCH,NCE .VALUE,MLSA~e~
a’) TO ~4O

4 . 4
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k 14A0C 71024 30

01)4.41 (.(NCELL )uVA l .UI
OQINT l000,Jd.NCELL,VALLJC,MUAIAL
40 TO ~~00flA4~ T~~tMCILL)uVA LUF

• •~~t).T 2005,JId.NCELL ,!PS4NCELL) .MUAGC
4’) TO b’0

C

- C
C CM ’C* IF u3~ P IS NEOUISTING INPUT
C
•a•~ .b0 C’)’-T INW-

Ir(~~*”~~.t4 .wflATA ) ‘)O TO 4641
.lfl~ S1 OWa C & 011 ,1~ fl ,MCOMMON ,WC~LL ,V ALUE ,MESA4(C

IW( 1Ll).~ q .IFflhI ) 40 TO 300
0’) TUI4.h~~.A4 () NCOPMON

O 1)o52 )A TT 4 I~:CILI. )5V A USF
•~~~ I 0 - V  lOi I .IYl).MC1lMMOh ,NC~ L~~,V* LuC,M~ SAGt
‘;Ii T~) 4.~’I

O’)4.’)3 fl* Twls I~.(.)- LL)sVA LUt
~~~~~~~ 1I)11.TI!II.MCOMMON,MCILL ,VALU!,p(3A4,(

O l f ’ 1 1  ~‘)“ ..T i i .~~.~~I .~~i.~~3.A1 0.1b44)
4’) T(~ OGIUñ~.#.U e’VITI IIIII

Iyc ~ s’~
p
~~~~.T , n,ATa) GO TO TOO

C
C U~ F)4 w~.rJ!II%TgiG DATA
C

CALL TiPsDII.i J .wG)
C-’) TO 5w)

C

C
C

V “700 tF1’A E.1-*~.Ifl)’NN) 60 TO 950
~ra (, 70o.11P~Afl,I?N~ AO.!SCAL~OA?)) 4 r’)NMA T LIUY,Il))
IcuL ~ pa”.’s.v) •FA0 703,(IPI.OT(I),I.1.14)
I ’( 7~ Rf & I J .ivP .O) Sf 4 0  ?L,3.IJPMNT(j),J.I.13)

on-ioJ ~n~~ a TIN )I0) -

00701 Cl~N?1P’I~E1yv~~.U.0 V

M1)y.? eOIf l
I
I TM ’ S U

.1).)
074’ 4 f ’)PITINI* V

~~LL ~~ T~~~1’

I ’f lT~~~~.Fa.O ) GO TO 000
111.1) .1

- 
I 

- I’ijl.i.T.j3 40 TO 4.1)410
1rij1.G1..,2.a’iO.IeQar).eo.l 64) 141 1000

4 

— 
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-_______________
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NADC 77024— 30

II’) TA 7~#’øi
0~-A00 C’)NT XMJ~Ofl sOO 4 (’NT IhUE - V

043WT 3tiO O. J 1
41:4000 r’u~mA T l1Ux.?.N TRIM T~~I (M INA T~~O AP T(M .13. 11$ ITERATIO N;)

~ 1.0
)
IrI N~ .FO.1) IZEPO•1

1 F 1 2 7 € D O . C 0 , 1 )  CALL PI~INTO
TIEVI)B 0 V 

V

T F ( 7 u~’LnT.~ O.1) CALL D*T SAV V

0LPs.SI~ ‘Z/  • ~4.VLONSTK
• L T 4TK M R~~’.~~~4 R I A T S TK

— T 4 ET.TOTPM.4 . 4~ 1b
CA LL ~ICM)~T ((TIT.STAR ,AIL .RUD.RLNSTKM ,RLTSTOM,TwROT ,RNI.TMET , 

V

1 twT...wl. DAT.U)
PR~ MT ~007.KT I~’E

JMI”)~ sI
01)010 Cfi’TIM’p

T F4 T IMI- RT IMfI) b31.$32.$32
01)432 f ,(lTdIS.Ea.1) CALL T D’EPIISITZML )

N1.N1’I
I)TI” ”T142

J’ IY114L.LT.T1.ANO.WC$~ .GT.0.*NDsl RtOCII.EO.0) DTIN.DTIM1
T,(~ CNII ,6T.0 .ANQ.FRc0C~ .6T.0.)

P T ?M 1
?Y ( T I Mt ..t.T1 .ANO.NCi.k.OT.0.ANO.FPFOCK.EQ.0) RT1M~ 1s0TIM•N1— .

nl’i31 C’)NT I’lI’~CA LL L90s-’ i
(- Au. LU( P’3

T r(1u.-’L()T. ’o.l) CALL DATSAV
- CALL LI,flP~Ca,.L

t c( II.Pv T.E0.1) CALL OAT SAV
IPtT IMLGe.PTINF) GO TO $50

T , ( I T ) . ’~tJ . 3 . *N O . JL *WU .E~~.1)  00 To 050
ItITCMI SM.V3 .1) GO TO asu

4’) TO eP
C CwcC .~ ~o( PP(NT NFU$V)FST
00.51) T r(1 t iI ~~.F4).1) CALL TIM thIS (TIML

Path. ? P-bI.JLAND.ITD,ICRASM
0~ aS1 ~ORMA T(10I,NPeJL A NO. .U,5MIW. ,12,ew!CNASM. ‘Ii)C
C I~RIHT R~O)*4T~U

T,(,-C~~ .oT.O.Op.1$TAT.1a .O 00 TO 702
CALl. .‘~ I1~TO V

01)702 4:4)JT l.,(~
I’(It*,.OT.FO.l) CAL l. OPLOT

G?.Nr• I
IFIN? 14Ml.M) 701,701,3,1

C r~ra;. l~.U......C0NMANO NOT NIC4)*’41ZE0 V1)1450 (sg.d T gi!.0.PA t

4 — 6

~1

—~~
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NA0C 71024 30

C Pals, FOs..MAT STATEM ENTS
C -
C
0)000 I~’)0MA7l1*,AO.bA.09.0)V 
C
A~ Ø~~0 c’) .MAT(A L,z1 ,bx,13 ,GIO.o.1SAS)
OloEO FV W w A T (A 3 . A 3 . I V & A )
C
C
C
112006 c’)al.aT(1w1.///.J0J,30C15.g,/,eox,Z.-4..2lx.1N•,/.Zo*.Is•,30x

I • IIMI74*.IJY f )ATA
C
u~ O07 pO~~ aT(1Ml,/,/,Z0x,3O(114.)./.Z0A,1M’.2dx,1H’,/,Z0x,1N•,1uz.

1 .*sflPI$.TE •l1X.lK’./.20~ ,1~4.7~I.10NNUN TIME ,F7.Z,S1,114 ,/

C
fl~~0~~0 P ’)S I ’AT I Ih .1 , / / / ,2 O J I ,3011 $ ) , / , 2 O 4 , 1 M ~~,Z*$ X . 1 ) 4 . , / .2 U * . L H ~~, 1O * V

I .IOwT ’4 1’ wOfl~ .V*, l14.,/.~ 0s, 1P.~ ,2bx,1s~~./,2Ux ,3O41$I))
C - 

V

()?“50 rO1isI.f(114./l.1OX,35)-IOW1VII~ CONTROL CARO ERP’)R ..... ,A4)
fl?1)6O FOO14AT (k* ,A1 ,AJ ,l9Ao)
C
C V

LNA

5,~aeq) aJT 7NF RPTUP
~ fl~~M4’~P4/*F~~O4T/A  ( S00 )/ IF I x!D/I4I ~ 00)
Cn-”.AN/C’ir/R IiOo) / ICIW/ 14.150)

1

1(11 0.15U03)) .I IC PP”T,IAI1iA)) ,I IT RMCM,!A( 11l)) , I ITPROG,I* (t ) I)
~~IeaIv 4)J’4C’(P4’J4*T.f* (I1U)Ips -I l~ VAt~~S.f~ (A l )  10) .CVH)kSE)
I ’)  II Vsl.l s.( I4Tø ’T R.A(  114 ) ) ,  ICTWtTM ,A (115)
t ’a I I IVA L P f C ) ~ (V 1 I . , A( 7 4 . ) ) . (VF.W . A ( 7 7 ) ) . ( V DW .4 ( 7 5 ) )

1 lw LT ST ,,.4 ( 10)) .(1) l )UflI,N(~~I)),(l*4OTIC,bl1b)) .(RL_ONSTI(.R(7))

1 (ywT-41C .4 ,( 14 )) , (TN T 1VC ,41 ( j4 )) , ( NNj,N( 19)) , 4 TMTN’$117))
(T”Tr.Pt,øl2~

)) •
1 4 T’-’TM* ..- (PS) ) . (OW ~14Pq.4.( 2(i ) I. (PH) .4. 127)) . (OEOMN.$I~ d))
2 4 0 V ’) M * . k l f 4 . ) )  . I t w T N M w . 1 4 ( 3 3 ) )  • ITNI”lM*.N(JS))

V 1 ~~~~~~~~~~~~~~ ,(PLSM*~~.14I 41))V I I.)1V4l.I~PltEI TT OG,IA (2j)) .ITTN,A(18bl) ,(rN,A(1a$)) ,(~ (.A(l.9) )
- 1 - FO1)fVALVN C4 (~ l1.4(1bUP).(PAET ,AdlII)) ,lCL.A1131)),(S4.S).A (14))

i0sIlv ALthC (~(CPSI,A(IS)),l MHO ,AI1a3)),(CsoMl).441I2)),(4R~ A ,AI1 00))
: 9 

V

A .?
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NAOC—?7024—30

F0.I !VA LE P4CE . O R s R . A c 1 7 a ) ,  • ( V P w . A ( ? 0 ) )
E 1),ITVML(NCE(VN,A (bO)),(VE.A(b5))

~‘)Il!VA Ll~NC E(Vt 1) 1C ,Al23M))
E4 )I I IVA L~ NCF iJ I . I 4( 1 1 M) )
I0.l1V4L(.1%C~ ( I$( 19) , IW 1T)
~~) I I !VALt ~lIC~ (14 1b0) ,1)L.AM 1) ,(1)l.AM2,K ($1))
(‘*14 Twh.TwPd/0./,T~4RT14A/10Z./,THTMM/—2Q./ .THtdX/3O./
O a T A
DATA TW T~.h 1.10./. THYNMX/’i8./,STMMId/ 7.S/ ,STI(14Ax/4./ .RL5d1N/.4./
(‘ATe WL~~# A K / 4 . /
I-.! IsU
CT-d E T~

, •COc(CAUPSE
5 cT..IFTWs S7 h.(COUR4(~)

V t.s.~_V $eCT i4 FT0. vNwM1C
v rw a—vS’cT HET P.v EwdlC
V g  Ta — V N~
I r t V w T )  11111,1012.1011

Olo l l  C’)-~T I~’Ue
p4twN L,sA1a~ 2(VET.VNT)’R2D
01 V’ 11)13

1)P’12 PcT~~’tu s ’.1).’S l4N(1. .VET )  
V

1 r (V FT . l ~U.O .) P514N0 0.
4)1013 C n’-T1Ni.~Pc, 1 C ’ ~S1”-ID—l4ET* IC

CA ,.L sSETI PP
CALL LUOW?
CA L L LU fl~~
CCLI LOO~ 2
lr*j ) . l,T ./) 60 TA 1014
CAL L MS~ fliP
C a iL  L’)(-- ’ ?
C -iLL LtJ t,PJ

- CAI .L L1.0P~
101’ C ’) V I T J l~~(1p_

0’) TA (luUl.1O1o,1020.1030 .IWOE~ T01001 CIIV~T II~ UE 
V

I ’~1T ’i
MLI)I(f((2,TH!TZC.T)-ITMN,THTS4A,$IC,O,,100.,

lie . • 1), • 0.. 0. • 0. • 0. • 0., 0. .0., 41. .0., 0,)
.-,~TAT .C()slI .
k.cr ~’)s U, -

7~~ fl~ sTs..wIiT IC
) w 7  I4:ae4LL14i.e7.3
(“TNT ‘~v”.TNr1ZC,PNIIC.H2C

;i)0 I-AIMA T I’.*,14HTW TIC• ,Fa.2.b,*p4IICs ,fb.2.t)HIIICS •F5.2 )
(,‘I TO bA n

01010 C’I’•TINI*
CAL l. $lII ))~TlV .0LWSTStA,STI~MIN,ST*MA*,THROTIC.TMRTMN,TNRTMX.
I .~LTcT4 (1 .~~LSMIN.QLSMAX.T MtT1C .T MT4~4.T 14TMX,00F)O,PEDMN,PEOsSX,
r~ ”? 1C .”P1’P-..P141M~ )

f rP t ’~T TMDOT IC.Rl.NST. 0.4LTST4.U.DHJI C. .IOEnO.TMETIC,PSIIC
‘)1)p(il c. wA t~~— . ~ wTsw0T— .F# .3. HRLNU .F~ .3.bMRl.AT s ,

~~S.3.bM~ pl1~J •c .•~~ p wpi.fla ,F4..2.’,Wt MFTs •F0.~~.oP,ISI. .Fa.2
04) TO 541)1

A _ s

I  - 
_ _ _  
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H
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PIAOC Y7OZO .30 -

0 )020 CALL aiJ U)IT(4 .RLNST KO.3T~ MIN.S TP.MA~~,TMdOTIC.TW0T14N,TMRTMX.
1a,.,c?cO .~ L%u1N. 1.SM A*,T14TN !C,TWTNMN, TWTNMX.RPtOO ,0EUMN.PEOMX,
ic .,IC,PWIMN .PM1Mx )

‘- I I .T W ” 4111C
T..TNUTN T C. IC
fr~~ )it eO?.R LNSTWO, TWR OTIC,PLTSTOU,TWTNI C•R0F40,PUIIC

O”P02 F)J 4 1 4 ) O A ,  ~MSl.NS7*O ,rln .b ,ui-s Tp .ROTIC .F3U .5 .oHSLTSTKO
1.p 141 .b. #W T MTN !C .F10.5. bi,aPP-LIO ,r1O.5.bsPpsIIc •r10.S

(-A 14) 5*’ ’1) 1030 ,~ A .V C . iTC 55~C~-t.!. IIIrT(4.,hLNST I~fl.5T 1N.ST0MA*,V 0,23O0.Stb0O0~~.,1-.I T5Y~ .).Pt SMTN.R LSMAP .TWPoT!C,T14KT.4N.TH~ITw*.RPtUO,MtOMN,DEDM*.
g I t t A ( C , ..,4 .)

Vr~~IC.5IJwTIV5~J) - V

T~~~oTaT .-wf)T lC

(at’,T ~#03.TwPOT IC,kLNSTlIO.V E41!C.WLTSTHO.RP~ OO,$(TAlC
I0 03 ) - ‘ ) . vaT l ’,$. rW TP,00TIC. .ra.2.a.ia(J STWOs .~ d. l,$NVfQ1C. . $• ~~,V 2e*OLTST .Os .(I. .Z.as aP ED Ou •r ~~.~~.4HM ? TA I C .  ,FI$ .Z)
005041 COwTIMUP

14’TlI~N 
-

•...ø ••...• •••••e•e•4•••••4*•s•*••••••*••• s•• • ••• *a~~~~~~~~~~~~~~~~~~•

S.i~IvO UTtN€ RSETUP
C

CON~ ’)N/xF L OAT / *  (500) /IFIX ED/IA (200)
COVM .)N/C~~ /R (200) /IC$F/14. ISO)

C
D!-4c’ISIn’- XMC (10)

- fl~~M~ P4(.(4)~4 f l$ia*(l3J.4)yPA(13),fl?PA (15, - V

C
•IIIIVALF iCE IA LIA .A 125)) , ( MCTA ,* (2$ ) ) , (A l .FAA.* (2? ) ) , ( NETA R.A (Z*) )
I1)’ PIVA L(P- .CE IAL) 0 .A (? Q) )  • (KETD,A(30) ) • lSAt.PN,4(31) ). ICAI PH,Al32) )
10) TV A L I ).Cf (S~ E T A . 4 ( 3 3 ) )  .(Ck~ TA ~ A ( j 4 ) )

~~Ui1~~~LII- CF(AtV.FA ICsM(42))
~‘ . I lV A L’ PC F (~~~! , A ( l  ) ) . ( T w ~ T .A (2 ) ) , (OS I  .A(3  ) ) •

1 11wII) • A ( 4  ) ) , (T l - . ~~l 14 .A ( ’~ ) ) .( P5 I R - .4 (4  1) .
(T I )  .A ( 14 .  )). (TZI •A ( 1T  )).(TJ1 •A(1$ I).

3 (T IC .A U V  )).(T~ P .4120 )).lTJi .5(21 1).
4 (T I-i ,Al/~ )).lT d3 •A (2 3 )).1133 •A (~~. ) ) .
S (PM .A (37 ) ) . (~j M .A (30 )),*..*S .A(i ’* ) ) •

ir..Mi • A ( j %  ) ) . (* . s144 .4136 I) V

C
F ’h , !~~4l €- ’CV ( ‘iN . 0(44  ) ) . ( V E  .1(1.5 )).(v l) .A lb* ) ).

1 (V FI .4(67 )).(VT .5(00 ) I . lV R ~ . 5(7 0 ) ).
( VNk .4 ( 72 ) ) . ( V ( P  .1(73 ) ) . lV f l N  •A ( 7 S ))~ 

V

3 - (VP ~’ ,A (75 )).(VNW .4(76 I),(V tw .4(77 1).
(VOW .4(71. )).(ALI .*~~3 l ) . ( *L O N  sA ldo ) ) .

S ( ) iT  .4~ s5 )) ‘IVl.AT .1414? )).(6 .61M7 ))
C V

Y4)f , f VA L(( ’C(~(NP$4,A(Z03 ( J , ( N k .* ( 1 4 1 $ ) ) ,1 N T V, 4 (1 O 4( ) ,

— V A .4

‘ V I

— - ---- - 

V - V 

—

- - - - - r  ~~~~~
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•
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V 
N40C 7702’•40 V

1 4CC)U~ St .A ( 130)  ) • (XLATR ,A(111))’ (ZLONR ,A (112)). 
V

2 (CLAYS .AI11J)).(STHETR.A (114)),(CTME1R.A(115)), V

3 (ZXX * .A (llb) ),(X IYV •A (11?)).(XIZZ . A ( 1 1 o ) ) .
4 IXI*Z ,A (lIc ’)) .I*MC(1 ) .A (120)) .(XMASS .1(130)).
S COT ) ,A(1 67)).(DTZ •A (148)),(0T3 .4(169)).

(wp ,A(1P0)).(A(344).R WOZ)
C

t 01.11 VAL E NCE
1 (W CG •A ( 1 76 ) ) . (W A IT  ,A( 177)) ,(RI4O .5(1*3)).
2 I~ 0IJ~-IO ,A(2 0V ) ) . ( PH UC
3 (pcIIc
4 (o’.IC ,At?35)),4O BIC ,A(236)) .( 14 1C ,A (237)) .  V

S • (V FOIC ,A (23$)).(XIC ,51239)),(YIC .4(240)) V

FOUl VALFN CF (AP.A (225 )  I. IYP.4(?24)) , (Z P . A ( 2 2 ? ) )
C

FQJIVA I.INCE IPIIC ,A (241U. (W SIT 1C ,A (24? ) ) . (X I X * IC.A1243)),
1 (X T Y Y IC ,A ( 14 4 )  ) • IZ IZZ1 C.A 124~~) )  , (*IXZ IC,A(2461)
(Oi,I VALFNCI

(A(0375),XMCC1
F 4)S ,TvALCNCE IAI037b).0 S~CC2
I’)’,jVALIPdC~ (A (0377).*MCC3 )
PO ,JlV A L I~’CI (M( 03?N).XMCC4 I
t1).IIVALINCE (A (l)375),XMCCG )
IQI, Iv ALI ~P-rF (A( 03$0),$~ CC (i I
I , I VoL*14CF (A (0301),1MCC7 I V

I4)’,lv’L(oCE ( . ( 1) 3 6 2 ) . E , 1 4 X  I V

PO., IVA LP’SC F ( i (03$3) ,L*Wy I V -

* I)IJ IVA LI NCE (A (f l 3 N4) ,c~~M7 ) 
V

FQI IIVAL5~.CI ( UNIC .A (400 ) ) , (V B IC.A (407)) , (W NIC .A (400 ) )  -

C V V

I4)IIIVALtNCL (IFLAT. 1I(b )).(IDT I •IA(b1 )).(IDT2 ,3A ( 4 ~ ) ) -~~ 

-

I (1UT3 • I A ( 8 3  ) ) . ( I C O  . IA (64  I) -

~4)s,1vAlJNC~ ( ID,IA (65)) 
-V - - IO .ITV *LIPCE (IMAC,4,IA(114)),(*$ACH,A(71)) - - - 

V

C - - - V

!o’,IV ALfNCE (1(10) ‘*0141). (5(11) .C~H1) 
V 

- 
-

) .c I4).S(’S1).(A115I.CPSI) - -
2 •(bI1P.).STKT).(1113).CTMT)

P’)sl1V*L~ P4CF (A (*3).RL$).4A (44),4#Ij4).(A (43),RLA)-
I 4),IV*L PNCF (j P~uJl.R.1A(14’))
~4)II7V4.IeNCF(INI)FXT.IA(13Q)) 

- 

- 
-

- r’ ) I I IVA LPNCF(WA ITO .AI251)) .(WWAT1 C.A (Z4ö )) ,(wpuILIC.A ( 14? ))

(-Sib O14Eb,.7~~ 05E.4/.RE/2.*$os E7-/ V

C -
C V
C 4.c ’Tufr IMITJALI 7FS (‘ ILOT POSITION OP A INCOAFT C.a. POSITION 1%
C
C tFcIpEfl . I’4TTIAL I7E4 l.ONGITIIDF.LATI?UDE.VN.Vt,VD.VU .vN0,v(N,vOe,
C
C v.d,wtIGwT.Macs.INtPTIas.PSIN ,TMATR.pNIR ,I.51.TNLT,pu.S1stS ASh V

C
C 

- 

C.4)cp’.IS OF P;lR,TNE T~~.PsJP,T11 Ti’*OU~M T33. AND LOO’ CYCLE TIaE$

V A.)~

* V 

- 

- - -L
I
—
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C
C IN MIU.ISECOI’OS
C
C
C INPUTS PSIIC.THETIC,PNIIC.0A’4V1C.GANMIC.ZIC.Y IC,HIC.PSIC.OIIC.
C
C (‘e4IC.V CQIC,WAIT IC,XI ** IC.* IYVIC.X1721C,X IXZ IC,TNURP,
C
C *LAT14.XLONI,MR.T11 TNROUA$ T33,XP.Y P,ZP ,v Nu4 ,V EW,v Ow .?O T I,
C
C IDT2.)0T3 .ICG.IFLAT
C
C
C OUTPUTS PSI,THFT.PMI,PSZR,TP4(TM,PNZR,Cl.ATR,S7$ET*,CT.4ETR.RR.N0P.
C
C WC4.ALT. l(TV,ZLAT,*LOPI,CLAT.PS,014,RI,VEQ,VT ,501J50,RNQ,VN,
C
C VE .VO,VEE.VPiR.VCR.VDR,VNW.WA IT ,*MA SS .*1U ,ZIYY ,XlAZ ,
C V

C ~ *C (1) 1141)011014 ZMC (1O),OT1,0T2 ,0T3 V

C
11.1

C
C•4S’•I es?T IA L !7 E OSt,THCT,PHI
C

1 w~~ Ta ThE T IC

TH rtG aT -.F T~ r’2N
V f rw T Pa~ $I~~O?0

C
C••’••INTT !ALI7F SINES 450 COSINES OF P$lN,THCTP,PHIR • TRAN SFORMAT iONS
C-

CALL ST RA NS V

C V

C~•••• INITIA L IZE SINES AND COSIsES OF 1HETRR -

C
4yp* TMsiIP ICO)JR*E)
CTW ET”sCOS COURSC)

CLAT” BCUS(X LAT O) -

4: -

C..4••1M !IIALI!E bLi ,W PP ,XLAT .XLON (ICliul MEANS INPUT 00$. I.C.S AT C.GI V

C -~~~~~~~
(1)u 1)F• ,*W

V I’(TC(’) 10.10.20
G” A lu wP...-lC -

ALT a rW l.’.$P.113.XP.723.VP.T33*ZP -V 1444u *L T —H h. I -  -

V~ qsgMAa T )~~a(P. T~~~.y P.y 3~~.7( - V

V c.u~’-sTI€•1P.Y”.T22.ZP•T3~ -
-

$‘ )IpM a, I1. .CTWFTD.;UMA.ST,4T5*SaIMd
V ?n l-.sYt4:—C T 14FTW .4uM4 .STM (T P~ 5UN4
- V 

~,i) TI) I I
- - 0n020 144:6sMIC

-. ~~1**:- ~

~~~~~~~~~~~~~~~ ‘
~~~~

‘
~~~~~ I~ T T V~~~~~~~~~ 

-

~~~~~~~~~ 

V



NA0C 77024.30 V

ALT4KCG.NP -

13.*P—T23•YP- T33 2P
Xflh IM.AIC
VOl N.Y IC

(Ifl*IM.CTHETR.YDUM*STHETR)/RR.XLATR
XI flN. (AC’((M.STHETP.YDUN CTHETR) / (CLATK•RR) .XLONR
CLA TaC OS (XL AT )
)‘TV.IdC.ALT -

C.....1NITIALIZE 014.05.1)4’ V

C
C (F 2IIn.1)ul. 7$~. ?N?T TAL RATES ARE TN ~UT AS EULER RATES.
C PHIC’ 14crILACFI) bY ~$!C, T$EU ~EPLACE() dy OBIC. OSlO REPLACED RY ROtC V

C
IF (ICIILW •FO . 0) 00 TO 7417

C
C ASSUN’fl FULEP PATE SETUP V

PNIfl.PHIC’D2~

P4.P,*,IU—PSIP.ST wT •PLR
(sHUTMtI~•C0MI•0S1D’SPI4I’CTHt •04 0
(-‘sP%IO.Ce’$j.CTMT TMED.SP*lI ~NL0
C-’) 70 7414’

C
00797 Crs~TINI It
C •(6t4 a0 INM UT

0’a(èis I C’.S~R
--“0-’ I C’t~~O

Pal , C’P’ITI” -?t
C
C
C

CALL ObtuO s
C
C..•.••I”TTIA LV 7E VELOCITIES FOOM EQUIVALENT AIRSPEED IN KNOTS
C....4• VcLOCITY INITIALIZATION•”.. -

C
C IF J ’ m A CNS*. THE !IdPI,T VELOCITY VEQI C IS IN 144CM NUMNERS
C
C IF J ACH .—1 • THE VELOCITY IS INITIALIZED IN NOOY AX ES V

C
C IF 7’-’E AIW C I’AFT IS ON THE 0140USD. VE1)IC IS THE GROUND (TAX I) VELOCITY
C
C ~F (Mf A IKCWAF T IS *1P.rnWNE. VEQIC IS ThE LOIIIVALENT VELOCITY (W ITH
C 1)l5P’CT To Ts~ AI R 14*551. V

C
C GA NVIC AND GA NWIC AW E T i-l~ INLMT1AL VELOCITY VECTOR DIRECTIONAL ANALES
C A ( .  AS SuCW . T4NOqE VAR IATION S fN T$E WINO MAGNITUDE AND OIOECTION.
C - 

V

cY livEsu ,b41?441’500T (0140/514417)
IF (I~~ CMI -51.53.53

3) 4)* ,M.VtI ) ICS(%OUPd4)* IMACM•(1—IMACM)/STOPE)
C

- C...• ’ INTTIA LIZI $IN ~ S ANt) COSINES 4W GAMV AND GAMN V

V 

- 

~— 12

_ _ _ _ _  

- 

- 
V 

V

~~~~~~~~~~~~~~~~~ ~~;~~~~~~~~T~~
_ 

.
—~~~

- 
-~~

- -‘-i -
-

- - 
-

- VI 4—i. 
~~~~~~~~~ ~ 4

V V 4 5 -  4 /~_
_ _  - —

_ _& V ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~V~~~~~~~~~~LIL~~~~~~~
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C
6&’.V .GAMVIC.UZR
SAV SIN (0*MV)

V COV .COS(4AMV)
I*ANHS GAWM IC•O2R
54M.S IP4 (GA MW )
C’,’ .C(’S ( ( - A W N )
C~ s4~ •(vflw.c IV.VEW•CGV •SGH—VNw CGV *CGH) V

CC.VNW . ?.V *.2.VOW~~ 2 O U M S 2

- 
V

— 42 V T —.5 C11
60 TO 50

55 vTs.b,I—C’4.SUPT (AA ))
50 VN VT COV’COH

V ’ E.VT•CC~VS%G$
V 1)a— V T *hV
v i1).V’I—VhW
V EM.Vt& 41(’ W
V’)~~~V U—V I)W

(‘4) TA 52
Oo OSl v’,~ *TIL•sl”Ic.T21•V0!C .T31•w8IC

Lg’UNIC•T22.V8TC.T324WWIC
41A~~.T l3•I~i,IC.T23.VNIC.T33•~*BIC

C

VCi .V t K .VIW

~navDM.VUW
C

~:0lC—STflPF’;11NT (V N5•~ 2.VE5~~ 2.VO5.~ 2)
C

yv.j~ 5T (PA D.VU~~•2)

C
(.A-.’V IC—U • 1)
OAMM IC.A .0
l’ (VT.~

1) .U.) 60 74) $2
(,5~~ 1CaATs ~~~~— vO. VG)’520
)~~ ( S~*U.( i. ,0.)  (‘(‘I TO ‘12
64 ‘- . I( .kT4N?(V P~F.V N).kZD
56V 511,((-A’V IC•l)29) -
C4,aCVS fl-lWV(C•fl2clI

f ’~ ( .4N,q (C•020I
C6Mst~l)5 (.,41-W IC4O2W )

C
052 CAP’TII-iUI-

VI  .5’~~ T (VFR.~~2. vNR’~2)V9 V I . t o .0..O0 ,INOEXT.l.T .3) 64) TO 54
GAM3O .—ATAN IVLbI.V1).97.3 V

TM FT IC .ALFAIC .coAM lt)
ocs C’)”TIM’E

IFIIVL’fl .o,aO,55
~3 V!uV I E

I

- 

- 

4—1 3

_ _ _ _ _  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

JV

-~ ~iA~ 
V V  ~~~ 

— $ k_ *~~
i..

~_ f  
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Nb!)C 77 024 30 
V

61) VEaV FE.O~~~A R T V CLAT
a~ CANT INUE
C
C
C..0’SI~~ITI AL1fl W A I T . M A S S  ANO INERTIA COFFX !C!ENTS
C

— wATT! C RIpiA ITO• 4FU ELlC~ W WAT1 C~ WSTO RC
WA I T a A  IT IC

WA cS~~ A IT/ 32.2
X t~*.* IZ X I C
X T Y Y X I Y Y I C  - V

L XT 77 .* 1171C
X T * ? a * IX~!1C

( ,a ). /( I I X X ~~v t Z Z — T )
) 4 4 : ( I ) . ( ( X Z Y Y — * l ? Z ) ’XI? Z — Z ) D
~~~~~ 4 / )~ ( X ) X X — X IYY .X IZ Z I  •xI X2•D
X ,C (3) X I7Z~ fl
*‘4C ( 4 ) XIX74I i  -

;‘~r (~~)’ 1x 17 7 — $ I X X ) *X M C ( 7 )
X .C(0Ia lXI I I 7~~MC(7 ) I
YM C (~~). (A I Y V — X I 7 7 X ! X X ) • X I XZ ’ D  V

X~ C (1 )IBX I X *~ L
XM4:C 3 • X M C I 4 )~~FX MX — XMC (3) EXM Z

a

~~~4~(~ 3 a X 4 C ( 7 ) ~~E XM7
,~~~C4 $ X ’ C ( l O ) ’ E K H X  — XM C(41•CX MZ

— ,MC(3)’ I !XI~Y
• X~’C (4 F (X N Y

(P4C C? • X MC( 10) . EXW Y
C
C•.’••I’-ITIALIZI L4)00 FRAMp TIMES IN SECONDS
C

tir ..O0i.io~ 1 V

ftT~ ..001*I0T? 
V

IT ;~ .UU1•IOT~
C

4~~LL MV ELO C
CALL HALFNET (UT2I

C ALL nAT)05 -
C
C

C NAV E SURE TW AT BLOCK DATA IS CALLED IN
C
C

PP TURN
F

C TITLE 0041IET

A— ~ 4

~~~~ • S V  
~~~~~~~ 

.  
_ _

:~~~~~~~~~~~
.-: ~~~~ A 

-  
~1

~~~~~~~~~~~~~~~~ 

~—i~tr 
V - V - - - - * 

V V~ V - * - 
- 

~~~~~~~~~
-_

~~~~~~~~ 
:~~~~~-.--~~~ 

W 
~~~ YW -~~~~~~~ 

.~~~~~~~~~~
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pol,I,T (NCONT.C1,C,AIP4I,CMAXI .C2,CMIN2,C144X2
I •
2. Cb.Ct41145.Ct4AXS,C6,CMIN4,CNAX4) V

S C
C P. ISCVA RLAN O —CSC OCT. 19, 14172
C M0t~IFtED FEI. 2). 14173 Ry R .E. MCFAR LAPIO
C TO (A) ESTA HLISI4 ONE PERCENT OF RANGE AS THE PARTIAL EVAL. SIZE
C AND I~~I TO 14A$~ THE LI NEAR TRIM O IJANT TT IES EQUAL TO
C i tHfl. ‘isO. AM’ wO O RAT HER THAN VP4D. VE~ , AND VOO WHICH DO NOT
C 0F~ W IT T’IPN5 £M~’LFWENTFD FO R 360 JUNE , 73 bY F. WATS ON , CSC
C

CO~MflN/*FL4)*T/A (500)/IFXXED/IA (~ 00)C’)NMUN/Cl4F/$ ( 200) / ICHF/1I3 (50)
C
C £ NA~~TC ROUT IP” )~ FOP MULLING THE ANGULAR AND LINEAR ACCELERATION VECTOR
C P4Y l4~lIRllLATI0N OF THE NCONT C”S (SIX IS NAXI ~~UN) e
C
C T T P0-A ’  WILL A UTOMAT ICAL LY PESET IF —

C A 4 ( - .AC C EL.  LE SS YMAN .00115 PAU/SEC2
C L IN.ACCEL .  LP.~~S THAN .01 YT/S(C2
C
C IT~ MC’4 IS TuF CONTROL SW ITC H ~4)N THIS ROUTINE
C

C O~e~ T - e~ Gat)UI~Ii TOT’ 15 A uTO MAT IC ~F IHITS1. THE CALLING SEQuENCE, ys
C TH IS INSTANCF 1$ IGROI1)ED
C

DI-~FMS 1ON STA T E( 6 )
- 0? MfNSI ON $AFCKI5)

.14(0.6) ,OX (b) ,V ( b)  .14714(4.6) .W(6) ,LM (6I .1.14(4)
.QCIÔ)

fI7 Mf P,ISION C W (4 ) .C Pf N ( b I
r l r V 4 c p,SIo rl CONT (0
*~os, IvA L,EI-CF (A (3 0 7 ) .C O NT (1) )

- F ’ 3 , , !VA L I PCE I~~(413I .0140)~ (A (4141 .VR0) . (A (415) .W$OI167)
F4),I IVALPNCE ( I A ( 174 1 ) , I R EV A L I

C -

C THE ACCEPIAI CE COIIFRIA OHOFO IS —

C 4)MO.~~ (s.~~ U.i4’1U.R0U,VMD
C £?ID CNLY T~ E FIRST TWO APE USEO FOR GROUND TW~ M.
C
C -

C
C
C THE O0’)~~R FOR STAT E iS —

C DI4I).O.IOePNU,UHU.VHO. wHD
C
C

EO’ IVA LEPiC& ( IA ( 2 1 1 . I EV A L)
E.1,,IVALENCE ( IG$AO, I$(3 1)I

V 
E’)IJ !VA L~ SC~ UT Q MC M, !A ( 1 I1) ) , UTWMP , IAC 1O3) ) , I ITRIM. IA( 10Z ) )

i. ( VOO.* (410) ) ,  ( ITOWOr.. 1* (23)). (GAMVIC.A (233)). (0)4 1 IC .A (230)
- 

V 3.(HIr,AIPAIII.(Ip.IT,!14(I41)p.(TMtTIC,A(241)I.(XNG,A(184 ))
* e.~~g’.~~T .~~* ij O j  I.(rRGT,iA(11) I

A— lb

L_ _ _ _ _ _ _ _  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

A
V-V__ V —V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V—

~~~~~~~~~~~~~ I1—l—~~-l’w —
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C
FO’ IVA LENCE ( S T A T E ( 1 ) .A 1 3 9 1) )
Folil VA LENCE (RLA’2.S(b1) I, (RLA MI,,3(BOI)
WOI S IVA LI NCF IHUECK (1) .5(272))
F’)Il!VA %I NCE(* RG,A (* M5) ) . (ZW G ,A125$ I) , ( ICG , IA (64 ) )
roI ,TV ALE ) er(1P.A (227)),(~ P.A(2(~ )I.(STHT .A(i2I),(CTNT ,A (13I)
VI))) ! VALFNCF (7N5,A (?57I I, 1 R2 0 .A ( i S Q ) )  , (T NETR.A( b I )
EQI. IVALEPJCF (15(110) .INDEXT)

C
OS T A RAIN/1./.NI- IALF/10/

DATA INFW/O/ V

OA TS RcCA IJI/ I . / .NSCAI.E2/ 1./
D A T A  UOZ/0 .0(5U5.0•01 .0 .0005 .9 .0 1 .0•000S,0.O1/

AS TA X T JIC/ . P4/
C

DAT A DUCI/4 ..01/
DI - USi,
OP •
hi •
IF IT TW MC .-)  10,10,40

floo lO IF( IT R”0-) 50,50.20
001120 1Y(1~~) IbOelAO .30
01)030 Co-IT INUE

I TP1-~P O
00040 STATV

STATE (I U K D
STA T C CS)$P50
St~ T F t4 )  • 01
ST A T E (SI • A?
ST AT I (0) • 03
IFIIMIT ) ‘1,41.48

OnoA l ~ ‘) 1’) (47.’4.45.44.43,42).N
001142 ( O’iT(4) 1b
0oo43 c , q T ( 5) R r S
0n04~ C’)faT (4) C4
U1)f )4b C’)~’T ( i ) 4 3  -

000*4 C4) N 711) ’t2
00047 4_ VH.T ( I)sC I
01141.1. CONT INUE
00050 t ’)’ iTI’~i~IPIV U I€ V A % .EO.0) INEWsO

kc 7lØ’ 14 -

C
“01)40 Cl)UT INUE

I F( I T~~
UI’) 70.70.63

001)43 IFUI-,IT—1$IYPI 7O.160.70
C
00070 04) 72 I.I.~w(~~~—uQ7(1)/nQZ(TI00072 CONTTNU* - 

I 

*6AD’l .
T(-0-AU•0
TST EP•0

C
)F(JWIT) 120.120,80

5—16
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NA I)C 71024 30

C 60041NA TRIM SETUP
00080 (‘5Mv!C~O .

PI4TTCUWLAM2•R20
IwfT P.1

V ‘a,
ZxaSO NT C CZ HG— Z RA ) ~~~~ (XN G—XRG ) ~~2I

- Tw E T~~SA TAN2 ( (ZPd I3 ZRG ) ,Z X I  .RLAI4 I
TwrT ICaOPD~ THETP
STMT.SINITHFT’-’) V

CTWTaCUS (?HET$ ) V

IVU4:GI b2.H2,$4
004’ 82 $I4:MAXa(Z Pft.~ ZRl.CT NT .(AP XNG)aSTHT.NOECK(1).1.

V (-II 14) ‘SO
0041144 dT CYaA$/ S. f..CTNT~~XN4%*STHT.HDECI( (II • 1. V

C-41’I (21 ’-TCM *4—3.
01J081. Cii(? •HIrHA,— 1 ,4IN(2)

7)a? ’4I~~?~’(i.I.
TP4T’~A~~~.TA N2(L1.S00T(Z 1 ’2.(XN0~~XR6I Z))’R2O •RLA$1 R20
~~~~~~~~~~~~~~~~~
C ’ t 5 ( l ) a A T* ’ i4(?2 ,SORT(22” 2• lXNb XRG)~~~Z ) ) R2O •RLA M1.RZD

Cii I I) .T..T I.Ax— C MIN( i  I
(~v)l 4 ) )  a s(s )

D’4:~~~) ‘.01
C~f lT i I4O

C MO(’MAI TVI” SETUP
00120 11,.CO 4T

P a~IHJTP UV
(i’) 1” I.I.E

00)30 C.v,~~(T)a0r ~CI (TI
041132 f’fl TV) (1.s$’137.134.135,134,133),N
011)33 C.~(6).CMAX4 CHIH6

C4 1~ - ( l , ) ScW~ liU,
00*3’ L~~~S).C14AXS—CMIN5

011)35 (,.AI Caax4_ CM IN4
C 4 1 N .) C M IN 4

00)34 (ii(3) C~ A A 3—CM1N3

un)J7 t w i .’I S CP ’. Jd— C M IP- ’2
C4(N(2)$(M1N2

00138 I.i(I)aC~4sXl .CNTN1

00)40 ZT S’ MRUL
IEVALSU
J J O

C ‘ST*I-L ISN ST*TE VECTOR
011160 (~A TO (1l,6.1lS.164,163,1b2,141),M
0l~)6 1 07(41 ) • 1)2
00 162 Q?(SI’ê~~D

V 0111o3 (~7(4) ‘ 01
0’~1b’ 07( i) PsU
011)05 C 7 ( ?)  (‘3

V A—i ?

~ ~~~~~~~~~~~~~~~~~~~ 

— 

_

‘

~~~ ~~~~~~~~~ ~~~~~~~ ~~~~~~~~~~~~ ~_.F1 ~~‘ W - 
-
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V 
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00146 07(1)’u1.t)
DP INT boP,(OZ(IJ.Ia1.b) 

V

00502 FORW A TI1OX,7140 7 ( I)a .4013.5)
C ACCEPTANCE 

- / V 

*

C
ITP000•1
01) 20’
3? ( *145(07( 1) ) D02 (I)) 204.204 ,204 V

00204 CONT INUE
IT~ Wflti’0 V

00206 CONTINUE 
V

I r ( I TPRO ( ’.t Q.0) RETURN -
DOlNI )  611 TO (3M#, ,3l,5,)O4,183,i5?,i81)’N
QA I BI Or(0)a(Cb~CM1P4IC))/CK (b)
011)112 PC(SI* (C& ~~CMIN1S))/CK (S)
00)43 0C 4. I$(C.— CMIPI(4))/CKI4)
0011.4 0C13)$(C3 ’-CMT’4(3))/CK(3)
0 11) 115 ( J C ( P ) $ ( C 2 C M I N ( 2 )  ) / C K ( 2 )
001116 ~C (1)a(C1 CMIN(l)) /CK41)
00)90 Ir JJI eRO,2I1U.220
011200 1’(T6WMI1.E0.1.*NO.*STEP.LE.Z5) SO TO 201

no 2141 f’I.M
00210 Y 7 ( 3 ) $ U 7 ( ) )

4)1)
002114 IRSOPatP)”9’.(Y7(I) W (I)I 2 -

44) TO 203
00201 F950 .0.

011 202 J.1.M V

00202 rR3Oa~ RSO. (67(J) •W (J) ••Z
~~Sfl~’1..41 ERSOP
T’(~~~~~.(-F .FRSO P1) IGNAD’U

1r( I ( ’N A D.I 11.fl) ISTEP$0
- 061,-iT 5)5, FRSO.CPSOP

00515 FOR MAT CIOX. O H EWSO a •613.S,10N ERSOPS .013.5)
f F C I I I N A L ) . E 0 . V )  QO TA ZOO

- 
-

~~~~ 70 34 7
00203 CONY INI*

IF fIWIT) 209,2041.217 -

011209 (.4) -10 (21b.215.2)4,213,212,211),N
00211 CONT (4,)SC4 -

Cfl..T (5) ‘CS
00213 COPjTI4)aC4
01121’ CO ’ iT ( . *) u C 3  -
411)215 CONT (€J.C2 

V

0(i )’lb CO NT ( 1)$C 1
01)21? C0 ITIPiUE

STA tE (11.0144)
ST*7$ l1)’DND
5T A7F (f l a514f l
STATE (’) • 03 ‘5

STATE (S) • 0? 
- 

V

STATF (0) S 4)3
C

- 5.14

- i - 

V

- V-_V
~ ‘~~~ - - - - - - 

— - -

LS V~~~ ~~r j_
r - L
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11.1

C
C

IFVA LU 1
C

GO TO HO
00220 hO 230 1.1,1.
00230 H(1.J5JI.(0Z (I) Y7 (II)/OOC (JJ)
C

CC (JJ)SOC (JJI OOC (JJ)
C

JC (7t4w1 2441,240,290
011240 I’VAL • 0
C
002410
C

Ir(JJ 14) 300,320,320
C
00 300 JJ.JJ~ 1

IEV*L$O
C
410310 DC (JJ) ‘DC (JJ) •OOC (.1.))

I w eO
C

GO TO 390
C -

00320 C’l STTNIIF
tJJ•0
I ..cw.I
3 $V AL UO
14.1
1)9) 330 LS).N
(‘41 330 J’I.N
PTI.l CL ‘fl ‘0.
(‘4) 330 I’l,M

00330 PTN(L.JI ‘WTM(L.JI 14(I,L) 14(1,J) W ( I I
C

RO IPT 503,((H(I,J),I.1,b).JS1 ,4I
00503 ?OQMA T (10 .11HW(f .JI. ,/.6(6~ 13,3./)~

CALL M INV(M T$ ,M,OE T ,LM ,NN)
766*0’ 1

!F4)NUEJT.EO.1) GAINa.b
C
011337 CONY 1141SF

IF(ISTFI-’.(,T.UI 00 TO 33*.
TO

00 3311 4)1) 3J41 j ’i.o
O*33q v 7(J) a ( ~7 ( J p
041~ 3S C4) P’TT ’l’E

0’) 3~ u
41 ( 71.41.
r,’) ~elS J S) .M

3 0 14 4. V ( T I .V4I I—$(J . 1) .YZ (J I .W (J )
C

V I A 1 9

V -

- V - 
- -

— —,t.-~
- 
_____ ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~ -~~
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Do 350 2.1.14 V 
-

t ’x ( 11.0 .
Do 350 ,I. 1.N

00350 0r(1)SDX(II.HTN(1,J)’V (J)
T%TF P* ISTEO. 1

I’USTCP.Pf.25 I IGRAI’.’O
ICI IGW A D.F0 .UI ISTEP’O
T F( 1NUE$T .EO.ZI  00 TO 351
41) T0 352

003S 1 CONTINUE
OET”- (1, 1)’H(?,2I—p’12,1I’H(i’2)

— Dx(?).(1.•yZ(1)’H(i,2)—YZ (Z)’W(1,1I)~~(DET•1.)t)X1I) .(~~~?U) H(2,2).1.•YZ(2)’H(2,1))/(DtT.i.I
PS~ NT J~ 3, D X( i ) , D* ( 2 ) ,Y 7 ( 1 ) ,Y Z ( 2 )

00353 FO a . A T ( )x , 7w D X ( 1 ) u  ,F )0.b,7H0X (2). •F1O .5.7NYZ (II. •F10.S,
1 7NYL(e a sF10.5)

00352 CONY D.’I-.P
C
C
C ~1J’~ P’RCLNT P4AX IMUH EXCURSION
C

OSCALE IU I .
ecCAIj?.1,

I,(1”L.CXT.EQ.l) XIJK..2
1)11360 (k~ 37U Ia1,’d

~X af lA I I )  V

- 1r x X X1 J 11) 363.343,362
OO~3b2 PSCA L~~1RI I J K/XX  V

f,’) TO jo 1
003113 7 F ( X X • X ! J K ) .164.349.349
011364 PCCALEI..,1JK/XX
0fl~~b41 Cfl’9TI”I’F

- IF (W SCILF1 .LT.RSCALI2) RSCALCZ .R$CALE1
011370 CONTINu E

IFIII,PAI).EO.iI RAINeGA1N’ .VY
no 371 7a3.N

00371 OC(I)’UC(I).UX ( II’GA IN’ RSCALE2
C
00390 Pb 3~S 1.1.14 V

*v.O C ( 1 1
l r ( x y  ~“E.392.393 

V

00392 OC(I)aO.11b
GO TO 14b

00393 IV(iy—1 ,0) 3415.394,341.
011341. (.‘C(I)s0.41b
003415 COriT 1’w I~1,471.11) 3414.400,396
003416 PIC.OC(2) •CY(2) .CMIN(2I

T..”T1CsC~C( 1) .C ic( 1I .C M2N(* )
PDINT 1Y7.QC(1).QC(2)

001417 ?ONwAT (37,71q41Cg))v .F1O.5,1x,7,46C(2) . •F1O.3)
(.9) TO 41’?

011400 eoNT~NuE
GO TO (4416.405,404,403.402,4011,N

V 
A—iD

I 

____ ________________________________________________________________
___ V



-- - -. -- - -- - — a..a. .a e -e.e ~~~~~~ — - - .

3—
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00401 Co.oclal.Cx(5).CNIN(4)
00402 C%.OC (S)’CX (S).CPIN(3I
00403 C4SOC(.)’CK(4)SCMIN(4)
uneO’ C3,OCIj)~~CK(3I~~CMIN(3I
0o~ 05 Ca.9)c(g SCK12).CMIN(2)
00404 Cl.OC(1)•Cn (1).CMIN(II
00407 CO41TINUE

O’TIJMP4
Fin V

St,4vO*JTINF (.0002
C
C wOOIFIED WY S’~ f. MCF ARLAND JAN .14.1974
C •as..•*•S•aa•S•••••••••S•••••e•*•S••*•••••••.•••••e•*•~~~~~~ .• •....•
C • L41002 IS A COMNIWAT ION OF P554 bASIC 51.0001 AND SI.0002
C •
C • L4)002 CALLS THE FOLLOWING St,400UTINIS——
C • NOTE ) 5UI.ROUTINCS IN PARENTMESLS NAVE OEEN COOED IN—LINE
C • CONTNP
C • A~ RU2
C • W 1.’UC
C • (kIUl4UtJF)
C • .‘ l. ’QTATF
C • ‘ (lSFTOTAL )
C • OTWANSFO
C • - (‘.SVEKTTCA)
C • (MMOk( flIWI
C • MVt LOC!T
C • -.
C- • (RACCPLERATION)
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
C • -

C • IF NUSEURI, TMI S LOOP USES DT1 AS THE FRAHE TIME V

C • 2 UT?
C • •
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
C • A lTMAN: U. JONES —CSC — ARRIL 1973
C •4•*••••*e•a•••••*••••.~~•*•••••s•••••••••••~~~.•...•..••••e••• ~ e..•..
C

CO’MON/* FLO*T/A (500) / IFIXED/ IA (200
Cfl ’MO’4/CP’F/’4(200) / !CIIF/I8 150)
1)I~~~NcI0N f l * W A C I b ) , O Y f~A(1SI,f lZ’ .1A(15)
OTNEØISI4’.P4 ITS) UCMCS) .V DFN(7) ,vI ,i4- E ( 7 )
F’ IISIVA) . P ’SCE (V0 ,A(454))

V FQIS1VA( .’NCE(ITOISC’411).1A (1OI),(IP4SAK,IB(29)I,(VOKN(1),A(433I)
FO SS ! VALENCE (r~,XM . A ( 4 S 5 ) )
F ’)4I IVA LENC P(VDItF(1) .A (.AOI)

C
C

- C
I’)’IIv*IJ NCP (CWMI .A(llil)I,(STNT ,A(U12)).(CT$T ‘4(013))

I 

_____ _L _ _ _ _ _ _ _ _  _ _  

A
V — ~~~~~~~ 

—_ 
V iium I I~

Lt-VU I~ - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — - - V
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‘4A0 C 77024.30 
V

C
FO4ITVA LENCL IT I1 .5(16 1),

00000 1 (722 .5(17 I ) p f 7 31  .5114 13.17)2 .4119 1) .
01111002 (T22 .5(20 ) ) . (T 32  .5(21 )),(T13 .5(22 I) ,  *

oo nOO 3 (T23 .5(23 ) ) .(TJJ  .*(24 1)
C

C9)’,IVA( .EP4CF (014 •A (37 11.
00 n002 (68 .5(35 )),(NR ,A (39 )).(P4U .A(53 ) ) .
1100003 (Ci’.!) ,A(54 I I .( 14t40 .5(5? II,
0110004 (V P~ ,A(44 ) ) . I V F .5(65 I ) . (V D  .5(66 ) ) .
01)11005 (VII •A (47  1)

£QSJ IVA L FI,CF ( DX PA ( 1 ) . A ( 1 $ ’ I ) , ( DY P * ( 1 ) , A ( 2 1 0 ) ) . ( D Z PA C L ) , A ( 2 5 7 ) )
E’ ) IIVA LII W CE (SV ! i I .A ( l o I ) , ( C PS I ,A ( l S ) )  - 

V

LOIS IV6LP NCE (ZP ,A (2 2S )  I • (Y P ,A ( 22b )  1, (?P.A (227))
(I’,EAR,IA (104I)

€9)IIIVALINCP(’l*IT.A (177I) -
.

EVISS IVA L EN CE ( ISTAT .3$  (421 )
10551 VA LENCE (NCHK .311 (221)

C V
19)’IIVAL.INCI (A LTO .*( b 0 )) , (A t ~T •A (  83)) , (SL*T .A( $6 )) ,

000002 (CLAY .51 87) I, (VNU .A ( 1111)),
UuqOO3 (VED .5(149 )).(V0U .5(90 11,1*5 ,A(9) I),
01111004 (IT .A(412 )),(AZ .4(93 I),(A5P .5(94 II,
00000 5 (AlP •a (Wb ) ) . (A 7P  .5(96 )) ,(0  .A( 97)) ,  

-
00000 1. ( PT V .A 4 ) f l~4) ) • (X H A S S , A ( 1 3 0 ) )
C

E-)., IVA L FWCE 1 P A v , A ( 1 3 6 ) ) , ( F A Y , A ( 1 3 7 ) ) , ( FA Z , A ( 1 3 8 ) ) ,
011110411
4)1)11002 (P~07 , A ( 14 ? ) I . ( F C ,Y . A ( i 4 3 I ) , ( F 1 1 Z .A ( 14 e ) ) ,
0co0~~3 P Tx , A u 4 s I , , FTY ,A ( 14o , ,CFTz ,A114 7~~C -

F’)tj IVALEhCL (EN ,A (14 11) ),( rE  ,A ( 149) I .(F l)  . 4(2 50)) ,
ODoOO l (141 ,A( lS1))
C.

l’))IIV*LFNCE (TA (. .A (1561),(T4’4 ,A (1bb)).(TAN .5(1ST)),
unnOOl (TE(. ,A( 1b4) ) , (T EM .AUS9) ,(TC N .5(140)) ,
04111002 (TOL ,A U41)) , ITG M ,A UÔZ)) .(T GN .5(163)),
01100413 (TT( . ,A ( 1 b 4 ) ) . ( T T M  .A 1 1 6 5 ) ) . (T T N  .AU66) )
C

IQIII VALIP4C ! ((IT) .5U47)) .(0T2  . 4( 144 ) )
C -

FOSSI V A LFNCF(S4W. * ( 170 )  1
F’)))? V*L!I.CF ( $ CA . A ( 1 7 b) ) . ( I M O O E , I * l 2 ) ) , ( I F L A T , I * ( 4 ) ) , ( I P P C 1 , I A ( 7 ) )
FOS,1VA (pp.CE(IT4IM,1*U02)),(NQ$JN,IA (1O’,)),(NLJSEQ,IAUWO))
Cot’ ! VAL (S C E ( V 5 , A ( 2 0 4 I ) ) ,  (VY.A (20)))

101)1 VA LF P.CF(WFl) FL,A (2441 ) ) ,  (W 4 AT ‘* 1250)) . (
000001 WAIT(5,*12511),(WSTSU4,*(252))
C
C V

C V

DA TA W ’T L/ lA . l/
DA TA T$/0.0,,(,Mc4/ .7?4WSE—4/ - ‘ IDTI.DT2

5—22
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D!LTMa.S’DTS
C
C

V C
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
C
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
C • CALL FAST CONTNOL S(IWNOUT!NE V

C
C
C • CALL EAST A~~ O SUbROUTI NE
C
C

V C
CA(.L P11.07

C ALL CO$T62
CALL E’U.IPE

rA LL *15.02
C ••••••••••••••• •.•••••• ••••••••••••••••••••••
C ••••••••••••••••••••••••••.••••••••••••••••••
C
C • CALl. TURF’ULENCE SUR600TINE
C ••••••••• •••.••••••• .••••••••••••••••••• •••••
C

CALL WINOC
C
C •••....••• .•...••. •e••e•••s•••••••••••••••• a••••••••••• ~ •a.•~••....•
C • 7wf FOLLOW IN’) IS THE EDUIVALENT 01 —StONQUE— IN—LINE COOED *
C •••*e*~~•*•••*••*•••*•••*•******** ~~~**•****••**•**** ***•*•**•*•* *e•••
C

I’116E*NI 1.3.2
0)  P6Y.O.

F4Y.U.
- 167.0 .

T it_ an.
T6”sO. -

T6’IsO. -
r,”. in -A

0 CA (.L 4,1*65
0’ CONTINu E V

C • T MT % .‘U’TION CALCULATES TOTAL TORQUE IN WODY AXES(L.M, *P40 N) •
C • -

C • 1NPI)TS TAL,TAM,T*N,TtL.TEM,TEN,?GL,TGM,TON
C •
C • C’,t. ,,TS—TT L,Tt M.TTN
C
C
C -V TTL.TAI..TEt..TbL

TT N.TAM.T EP.TS;$
T TNsT*,I.TIN.Tl,N

C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
C
C
C • CALL. SUN000TINE TO CALCULATE IATATI ONA L •

V 

4—23

I 

_ 

V

~~~~~~~~~~~V 1
—— 1—~~~~ 

g-~~~~.~~~~~~~-~~~
————-—--------— —— -V-V

- V~~4 V ~~~~~~~~~~~~ 3 (  
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C • ACCELERATIONS,VELOCITIES, AND ANGUS •
C •....••.a•. •••*•••4•••• s•••••**••••••• ø••••••

C V

CALL 1100TATFUsT2) V

C
C
C ••• .••• • • • •~~~~~~~~~•~~~~~~~~~~~~~~~~~~~~~~~~~~~~~• •••~~~ ••
C • Twc POLl_ OwING 1% THE EQUIVALENT OF —RF TOTAL — COOEO IN—LINE
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
C S V

C • 04)6TTO N CALCULAT ES TOTAL FORCES IN 6ODY AXE S
C • •

C • IN’UTS FAX ,FAr.FAZ .PtX .FEY ,F17 ,Ee5.F0Y ,FGZ • 
V

C • •
C • OSITPS.T S— FT * .FTv .FT7
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
C

F T Z . F A A . c f A . P 6 X
FTy .F*Y . FFY.PGY
FT?.F *Z .EtZ .EGZ

C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
V

C
C ••~~4~~5S*54SS55•5•55•5S 55•0••*5•5••5•5 55 5 -

C • CALL SUR000T 1141 TO CALCULATE STANDARD •
C • TOANSP-ORMAT IONS , AND SINES *140 COSINES •

C S Pill. THETA, AND PSI •

C •.••.•••.•.••.•.•••..•••••4•••••....•••••••• -

C
CALL W TRA NS V

C
C
C -

C • ... •5. •.....,., *S. . 5• ,.~~~.,.. •• .,s.s • S.•*.•*•5..a.S -

C- • IMP FOLLOh ING Is TPE EQUIVALENT UP —WVERTICA— IN—LINE COOED
c •5•I•••• S••••S••*•5*•5••S555SS*•~~~ • 55••5••••*5S*•555••5e•••55••S••
C • - S
C • TwTS P’UA ’TION CALC ISLATES F1 AND VOD , INTEGRATES VOD TO GET VD~ •
C • CALCIS ATES ALTO . INTEGRATES ALTO TO GET ALT , CALCULATES HCG ,HWFEL•
C • - •
C • I’iRUTS PTX,FTY ,PTZ ,T)3.T23 ,T33.FG,1.TV ,V ( .VN,XMAS%,HR.IPL*T ,IMOD(.
C • 

- - -

C • (‘uTP.STS— V DD.VD ,A LT D,A LT .14C41 ,FD,HWEF L • -

C ••.••.•.ø......... •.•.•.SS.S•.... •SS.•....•..••..S*S•S.S.•S.•...••S V

C • C  -

C • C
Ifl.T lJ’FTZ.T23•,Tl’.T33•FTZ

w A l  T$.’AITO .wWA T .W FUEL•WSTO ICE
V44%S.,* IT/Cj

IPUFLAT ) 20.10,20
C -

C bOTA T 1.46 EARTH
C

V OOnlO Vfl4)s— (V F•~2.VN”2)/0TV .VDDC

— 

-VV—

~~~ F~~~~ L-.- --~~~~~~~~---~~~~~~~~~~~ 
~~~~~~~~~~~~ W —



V - - V V~ ~~~ V S  -~~** S~~~ -~~~~~•~~~~O ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ 
- - — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ • V • — ~~~~ — -  - — —

N50C 77024—30

00020 IYC IM OOE ) 30.90,40
C
00030 Vl) fl0. V0D

V00.VU
L’!l_ THUO.S’DTI V

GO TO 90
C
00040 IFIIFECII 50,50.90 

-0030 VoevO • DEI TH•(3.0~VDD—VDOP)V9)OM.VI)fl
— OELTH’(VD.VOP) V 

-

V 
90 AI_ Tfl’ VD

PC0.ALT—N0
C
C
C
C •••S•••SS•••SS•••SS•••••••••S~~•••SSSS••••S••S•S•SS4•••SSSS•••S•..•S• VC • TwE FOLLOW ING IS EQUIVALENT TO —WNORIZ ON— IN—LINE CODED S
C ••5SS•S••*5•5S*•~~S•SSSSSS•4SS•S•*•••~~SSSS••••••••••••• s••*•••••..•••
C • • VC • T MTS ØOIITION CALCULATES FN,Ft ,VN U.VCO,IWT EGRAT E$ TO GET V N,V E, •
C • CALCUL ATES VIE 5

V C • •
C • S V

C • IMPUTS— T31.T21.T3 1.T12,TZZ .T32,FTX ,FTY ,FTZ ,*NASS,RTV .SLAT.CLAT. •
C • I~’flfl E.IPLAT .IFFCt •
C •
C • OUTPUTS— FN.FF ,VND ,VED ,VN ,VE ,VtE -

C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
P14.1% )Sp TX.T?1’W7Y .733.PTZ
F’.? 12•FTX .T22•FTY.T32•FTZ
TcMP.1./xPA ~g

- IF (IFLAT) 200.100.200
C
C•••••POTATI NG PART-,

V C - -

10* Ti ITaSI.AT/CLAT
TrMP~.1,~6T41
VN4).F14•TFPO. (VN ~VO Vt~•2’t(.AT) •TE’sP l
v!0.rE.TI ISP. (VE•V0 .vN~ v(.T(.AT)•TEM41
G ’)T0 300 -

C
V C••5•~ P L A T EANY N

C
2(10 VNO.FN•TENP

VF.SI RE’T’PP
3041 IF(IMOU4~) ~00.1Q0.S0000400 VNf9 ’SVM)

VEOP.VEf, V
V GO TO IGO

500 I’UFFC! P ~~0~eO0. 70$
00*00 VN.V’.. • flILTN•13.0•vNO—VNOP)

V !uVF • OELTW •(3.G’VEO—VEDP

- 

V 

A—as

_ _  _ _ _  

_ _  

.4
~~~~~~~~~~~ ~~~~~~~ L

VV 
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VI l)P~ VI 0
70(1 9!r.Vt

FTI1.FLX•FA* WAIT STHT
IF AM S (PTXI) .G T .AB S (FGXMII GO TO 102
Tr(l 6WAI4.EO.1 .AI5SD.ITOUCH(Z) .ED.1 .AP~D .A41S (VRI .LT.Z.I GO TO 701

110 tO 7112
070 1 V’4.VD’4P(1)

vF.V UXF-U) -

V rE.VE
0702 CONTINu E V

900.bO0.900 -
- C

C..••’r.OTATIN( EAPTM 
V

C
8110 Vcr.v~ —nMEG.PTV.CLAT
4100 CO’4 T 1NU~ 

-
- 

-
vx.vN CPSI .VE•SPSI
VY.VE CPSI —vN5cPSl
VOC.VUkP, (1) •CPSI ‘YOKE (1I SPSI

C
C
C • CALL SUbROUTINE TO CALCULATE INERTIAL VCL .•
C • W .M.T. INERTIAL. WINO COMPONENTS, AND
C • HOOT AXIS VELOC ITEI S U ,V, AND w • -

C ••••~~~~•~~•••••••• .••~~~~~~••,• •.•• . • •.~~~
C V

CALl. *.V ILOC
C
C
C - • CALL SUNROUTINI TO CALCULATE QUANT ITIES • *

C • RELATIVE TO ALPHA 5140 NETA 5

C •S.•S4••S5•*S**SSSSSS.SSe.SS *SSSSSSS~ SSSSSSSS

C
CALL BALPI4ET(DT?) -

C
C
C
C
C
C •55....555•5SS••5SS5S5•*5•5*•••5•5’•55555•*55555•S5*55S55*••555..55S
C • THE COLLOWIN6 IS EQUIVALENT TO 6ACCELERATION— IN LINE COOED •
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
C • S

C • Twf 5 “OWTION CALCULATES bOUT AXI S CG, APi? ) PILOT ACCELEI1AT IONS •
C • 5 3

C • Z . ~v TS— VD D.XM*SS,FG,T11 ,T2 1,T 32 .T1 2,122,T32,T 13 ,T23 ,T 33 ,V ND,v ED, .
C •

C • PN,OR,RN,PbP,O$D,RIID•XP,Y P,ZP S 
V

C • - •
C • O,JTPI,TS— A7 ,AY .A 7 ,A X P.AY P,A Z P e
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

C -

5—26

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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AYsF TY/5NA55 —
A7UFTZ/X14*SS

C
C’•••’P?1.OY ACCP LFRAT ION
C

yD.f%YPA (15)—OYPA (S)
70.D1NA (Ib) 02P5 (S)

*CSSAX .4 SS?.0R552)ØXP.(P$SO9.RBOI•YPS(PRSRRSQ4D)*ZP V
•YP~

- C
C
C
C • CALL FAS F u SER UTILITY SURROUTINE
C
C

GO TO 3000
CA(.(. SHOW

03000 CONTINUE
C

F’ C TURN
C

I P59)

•.....5....•.•S•.S•....•...•*.•...SS.SS...•.•SS...SS•S••5SSSS..S..S,.....SS5•5..

- su,NaOUTINE L0043
C
C 0. jONES — COMPUTER SCIENCES CORPORATION
C
C-
CV C wODIPIr.u bY N.E. MC1ARLANO JA N.14,2974
C -

C
C
C

C’)M$ON/JFLOIT/A (300)/IF 1510/1 A l~ 001
C V

F’ )U1VA LE~4CF (* I~~1) ,X L O N D) . (A ( 1 1 2 ) ,~ LA T DI , (A (4 4 ) ,X L O N ) ,
2 (S LAT •A ( 4 5  ) ) , ( % ( .A T  

- 
,A( 4b I ) , ( C L A T  .4(5? I I,

3 (M Ty ,A ( 1 0 9 ) ) , ( FG  . A ( I S 1 I ) , ( W A I T  .5(1??))
C

I0’,IVALENCI IT) ! ,A( lb  ) )
~~ (T21 ,A (17  ) ) .(73 1  •A UB 1) ’

1 (T I? .A U9  )).(1ee .5(20 )),(T12 sA t?) 1).
P (T13 .A (~ 2 )).(T2J .5(23 )).(T33 .A(24 II.
3 (SLOPS .A(t ’4 ) ) , (X L A T  .5(85 I) ,(NW EEL .A ( 1O2 ) ) .
4 (XNR ,A ( 103) ) , (y PR ,A (1u14)) .(MPR .5( 1( 15)) .
5 (ONR

C
LO,,IVALFP.CE (X L*T R ,A~~~1l)),(xLUNR .A( 112) ) , (CLAT P .4( 113)) .

I (5 T $ E I P,A ( 1 1 4) ) . ( C T p , FT R .A ( l l b l ) , (X C G , A( )? 4 ) ) ,

A— ??

I

L 
— -  — 
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3 (YCG ,&U7S1) ,(NCS •5U761i,
3 (GAMY ,A(35 ) ) .(6AMI l  .A (36 ) ) . (PL  .5(40 1).

(UI. .A(41 )),(RL ,A(42 )),(P(.8 .A(43 1).
S (GLR .A (44 )),(RL~ 

.5(45 )),(VN .4(64 I)
C

IO IIVAL ENCt (yE .5(45 I). (VD .5(66 )).(VEt ,A (67 l’s.
3 (VT ,A(b8 )).(VO ,A(69 )I. (VNR .A(?2 II ,
2 (VER ,A (?3 ) ).(VD ,l .5(74 l),(SLAT ,A(44 I),
3 (CL&T,5(8?)),(PTV ,A (109)).(0T3,AU69)I

C
I 4)SII VAL EN CE (IFLAT .!A(b ))
IOSIIVAL FNCE ( IMOOE.IA( 1) ) , (IF1CI.IA(7) l
IO,,!VALEP$CE (IPIALG3,IA (89))
1.( *14-i l • ALT)
*9)’IIVAL FNC€ (A ~~ 30) ,5MA55 )
E0I,!VALINCc(5~~.A (2 2 5) 3 .  (YP.A (224)), IZP.A (227))

FOSIIVALE ’SCE ISIU cFU ,IAU8O ))
EO.J IVA LENCF (UT? .A( IbN) )

C
C

DATA TS/O./,RE/?0890901../
C
C
C
C
C
C
C

Pu sS!?).!
DTI.DTE•NUSFD
IFFCI.0

C
C

- - CA LL bATHOS
C
CSS.5•Tw?S PORTION OF THE PROGRAM CALCULATES RAD IUS TO CG.
C
C..’.*GRAVIIY POKCE ,L.*IITUDE AND LONG
C
CS~~~’-’IT5IIW (SOT. INTEGRATES TO OCT LATITUDE AND LONGITUDE. AND CALCuLATE
C -
C..•~~ St’s1 AN?) COSiNE OF LATITUDE
C V

C
wAIT ,  VN ,VEE,A LT , IPIODE

C
C
C..55~ O uTP UT S—wT V , C41, XLAT D,X (.OND.XLAT ,A LON,SLAT.C l .&T
C- C -
C..•••I-AOIU S AND $PAV ITY FORCE
C

I~TV.ALT .RE

G.lG/XMASS

V 

I 

V 

- 

A—2 e

t 

_ _ _  

_ _  

_ _ _  

_ _ _ _ _ _ _— 
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C V

CS••~ •LATIYUUE AND LONGITUDE
C

XL AT9) .VPl/RTV
XL ONOUVEE / (CLAT RTV)
IF (IMOUE ) 10,30.20

Ooo lO XLOWD P.XLOPIO *
S LA T ON RJLAT O
DPLT - .0.5•OrI
Ont oju V

004120 I1UFFCI.FU.1) GO TO 30 - 
V

SLON.XLON • DELTI4’ (XLONO .XLONOP)
SLONIIPB*LONP
SL A TaSLA T • flELTN~~(XLATD .XLATOP)V X LA T DR.SLAT O

000 30 Sg.AT.S IN (X LAT )
C LAT.COS (SLAT )

C
C
C•••.S • . • . .S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
C
C..S’STMTS ØURT ION OF THE PROGRAM CALCULATES NORTH AND
C
C lW

C•.••~ F*ST PO~ 1TION OF CO. S AND V POSITION
C
C V

C...5. 11SPUTS RP,X LAT ,SLATR ,XLOP4R,T I’I,112,T13,T2L .T22.T23.T31 .T32,T33.xP,
C
C••~ ••Z~~. CLATP , STHETR . CTHETP , HPR
C
C
C...5.OuTPu1TS—r ,P~R,D (R.XCG ,YCG ,XPR ,YPR,HPR
C
C
C•.S••NOQTW *141) CAST POSITION OF C.A. FR OM RUNWAY (0,01 COORDINATES
C

CNRS MN t X L*T X LA T R)
UCR .R W SCL *TPS (XLON—XLONR I

C V

C TITLE JAN 6. )973 LOOP3
CS~ ’••S MO V PCiS IT IOPu DI C.O. W. R.T.  RUNWAY
C

XC0a r,NWSCT)-’ETN.DER’STPIITR V

YCia—ONkSSTHrT~t.flER5CTHETR
C
C•.•• 5.Y. AND I-’ POSITION OF PILOT w .N.T . RUNWAY
C -

()rPRaUI~N .T12SXM.TUSYP .T32S~ P
XNR.DNW5.0CTHI~TR.flEPR•STl4FTR

W E YR . DEPQSC T~’E
I 355 T23’YP T3S5ZP V

C -
C.~~~•55S.55S 55 •5 55 55555595 5 555 555555•5555*555555S 555S5SS5S..*5

5—29

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ________ 

(
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C
C.”•5Tw!S PORTION OF THE PROGRA M CALCULATES INERTiAL P.O. AND P

C
CS’• ’DUE TO NON—FLAT EARTH, TRUE AIR
C -

CSSSSP!FD ,GROUPID VELOCITY. PLIGHT PATH ANGLES IN VERTICAL AND HORIZONTAL
C 

V

C...’5!~ FRTIAL PLANE V

* C
C V

L. C•t’iPu?c— vN ,vF .VD .VE! ,RTV ,SLAT.CLAT,TI1,112,T13,T21 ,TZZ5TZ3.T3) ,T32.T33

C
C~ ••’ V NR,V ER.VDR
C
C V

C’. ’•OIITPIITS— PL,OL,RL,PLR,OLb,RLB,VT .VG,GANV,G*M$
C

- 
C
C ..SSSINFPTIAL P,Q,R (IFLAT s) MEANS FL AT £ARTP(’-OTIIERWISE ROTATING) 3

C
IF UFLAT) 100,100,200

00100 PLaVE/RTV
Cit. a— V N/f. T V
lL a ~ VE SLAT/(WTV CLAT)
l.LHSTIISPL.T12 OL.TI3SRL
()l_’4.T~ 1’PI. .T?2 0L’ T23~RLV bLIt.T31’I-L.T32 0L.T33 PL
GO TO

00200 P~ a0.O

P~. 0.
PLN.A.

- eLRSO. V

C
C..S55FLIGMT I-’AT M ANGLES, AROUND VELOCITY AND TRUE AIRSPEED
C V

00300 PAI1.yP4 5 ?  •Vf1 •2
VT .SQNT (H*U.V0~~~?)
VASS ORT (PAD) -

IP(VT.Ei..0.0) (‘0 TO
V4) -

IF PA().IU.0.0) GO TO 400
1-a~lH.AT*P’2 (VF (.VNI

00350 COsT INUP
00400 COMT3NUE
C
C••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••S••S•
C
CS’.’STHTS PONT ION OF T I-IC PHOGRAM CALLS THE USER ROuTINES FOR
C
C•.*•’TMF THiRD LOOP EPIOINE ,CONTROL SYSTEM,ENGINF AND SPECIAL
C
C...S.UTTLITY PI,PdCTIONS - 

V

C

5—30

- -  
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C
C
C
C
C
C
C -

- C
C -

CALL DEC W
RETURN V

END

V 
•..•SSSSSSSSSSSSSSSS5SSS•SSSSSSSSSSSS••••5S55S*S•••SSS5•SS•5•S•5S•SSSS•S5•S.S.S.

SUA POUT INC PATHOS
C
C •.••s•S .•••.••5•••• S•••••• S••••~~•~~~~~•••.•~~~ •••5~~~~~~~~ •~~~ •••••••••••••
C • bATHOS CALCULATES TOTAL VELOCITY 1ELATIVE TO THE WINO, S
C • S
C
C • A IR OENSITY. MACH NO., DYNAMIC MiD IMPACT PRESSURES. •
C • •
C • CA LIRRAT ED AND EOU IVALENT AJH5PECOS, SPEED OF SOUND
C • •  S
C •
C • lI-SPOTS — *LT ,UN,V b,W R •
C •
C • OUTPUTS — VRW .RHO.X MAC M,QBA R,UOAHC,VCAL ,SOUNO
C a$•3F APRIL , 1974 NO LONGER OUT PUTS VRW . SEE BALEBET
C. • S
C 5•5.S5S5555555*555S5•555S555555•S5 55555~~~ SS55055•S55555SSS..S.....,

C • U.OATEU 3 (SEC 73 TO REFLECT CHANGES MADE TO CURRENT F3~~ VEPSION •
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
C

COMHON/XFt.OAT/A (3001 /IF IXEU/IA (~~U0)
C

V FOIJTVAL (NCE jA (05G),(J~ l , (A ( 0 b9) .V d  I , ( A (0 6 O l ,W B
2 (A(070).VISW I, (A(UT1).*MACM I, ACo7S ,vEO I.
3 (A (0P3).ALT I ,(A(1I)1 ) ,VCAL ),(A (378),08AR ),

(A $379) ,OMAPC ) ,tA (1b3) ,I~HU ),(A (?09).SOUND I,
S (A(33~ ),TR ),(A (33 fl ,PR I.(A (j64),RNOZ I,
4 (A(3 6N),HI4wOZ ),(A(366),TAM1P ).(A(30?),PAøR I,
7 (A (3 b14),TTOT ).(A(369).PTUT ).(A (370),OELAT I
10111 VAI. FNCI (A(J71)  ,SOTENPR )
tou IV*U~ CE VN 0.A (72)),(VF.R ,A 73)),(VDN ,A174))

£G’IIVALENCE (IA (0Ol),Z W(,OE ).(Z* (l41),ZCQNO 1 4 V

C
• OAT A MLEV/3A0b9./,XM1/1./ ,)~PES7/~~11b.2/.TEMP7/514,69/

C • •555•55*S~~~ •5~~~ 55 55555SS5550S*~~~ 5S5555 *5SSS5555S5SSS5*SSS••*••..
C • HVPWM IS TOT. A IRCRAFT VF LOC ITY W.R .T. W INO

A—3 1

___ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
C ••••• •• •• •~~~~~~~~~~~~••• .. .~~~~~~~~~ • • • ~~~~~~~~•••.
C ‘ I-’OOE CUNTRO L,..(—1 ) IS “I.C,”. (0) IS “MOLD” , (11 IS NOPERAT IM S

C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
C

1FIIMODE ) 2,3.3
C

2 CALL ARDC6Z(fl.0,SOUNDZ.RHOZ) -

C
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

C • “ICQI-ID” IS CONSTANT DENSITY SELECTION SWITCH - S

C S S
— C • I’ “ICOP.D” SET TO UI. ALL. CALCULATIONS ARC REFERENCED TO •

C TM! DENSITY AT THE ALTITUDE SPECIFIED BY “MRNOZ” S

C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
C

3 IFUCOND)4.4.6
C

~ X5~~4LT V

GO TO 7
C

4
C

7 CONTINUE
CAI,I. 5R0C62 (X*,SOUND ,RHO)

C
C
C •SS~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
C • ‘iTS” IS TM ! TOT. TEMPERATURE RATIO S

C • “N” IS T~~ TOT . PRESSURE RATIO s

C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
C

TR.2 ...2S*MACHSI2

1r(XMACN—5M1l 11.11,12
C - V

00o11 PQ.?R’T STP.%UNT(TR)
GO TO 13

C
00012 IE(XMACMI 121.121.122 -

C
00)21 P’.1,U V

GO TO 13
C
00122 CONTINUE

TEM P I .50-AC S..2
T’4P2s7.—1 slUMP !
R.2Ab.9•7E IPI/ (TEMP2.TEMP2~SORT (TfMP2~~

C
00n13 IFIA LT $LEV) 40,40,30
C
C •.~~~ 555. •S•SS .5S5•SSSSSSS *SSSSSS• ’S•SSSSSSSS5SSSSS SSSS•S*S,5.SS,.*..

C • “TAV&’ IS AHRIEP4T TEMPEMATU RE I~ I)EOI4ECS KELVIN
C “NA’&IITM IS AM PIENT PRESSuRE IN Lb/F?? S
C • “T*W M~ ” 1% RATIO OF “15MM” AT ALTITUDE TO SAME A? SEA LEVEL •

L - - ~~--- 

.

~~~~
- 

_ _  

- - 

- -________
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C • “SAMON” IS RATIO OF ‘PANS” AT ALT ITUDE TO SAME AT SEA LEVEL
C • “~T0T” IS TOTAL PRESSUREC • “TTOT” IS TOTAL TEMPERATURE •

C S•S. ...5555 .5..55. .5S.5•5..555,.5 •555•55555S5155••S5.,5555.55. .5.•

C
00040 TA.’RR.1.—A.I7.E—4~ALT

V PA dNR.TAMPR .53.25b
6 0 T 0 41

C
00(130 TAMNP$.7 51495

PAssf .Rs,�234.E XP (—4,$06E—3• (ALT—sLEW)) 
- 

V

L. c
004160 CONTINUE

TAMP ’uU(LAT•TAM5RS TENPZ~ .S3IS533
PAMK aPARIS ISSPPES7

C
PtflTaIiW .PA$S
TTOT .TM’TA MP

C
C • SS.S•~~~555S555 SS••55SISS55S5SS5 5S S555•S•5S 5 55S5S55S.SS55, .SSS

C • “Pwfl” IS DENSITY OF AIR AT ALTITUDE
C • “SOu ND” IS SPEED OF SOUND AT *L?ITUOI
C • - S
C “SMO” AM) “501)149)” ARE MODIFIED WY DELTA TEMPERATURE EFFECT
C • “ui!LAT” IS 754! DELTA TEMPERATURE DIFFERENCE OF DESIRED
C • AMMIENT FROM STANDARD TEMPEHAURES IN OI~REES CENTIGRADEC •SSSSS•5*SSS•S••SS•SSS•SSSSSS5S •SSSSS5SS•S55~~S5S5SSSSSS5 *•SSSSS ..5,S

V 
C

V YCD~i.T*P’sI/(TAMP DELAT 1
V S0TE5~PR.SORT (YCO N)
C-

PHO.RMO/YCO’4
V SO1INI)$SOUP4fl•SORT ( YCON )

C
C 5 55S5•5S5555••S 5S55555555••5S55 554555S5•5•55S55*5555SSS5•~~S•S

C • “ SMA CK” IS MACH NO.
C • “ORAW ” IS DYNAMIC PRESSURE •
C • “OI-*ARC” IS IMPA CT PRESSURE
C • “vID” IS EnI IVALENT AIRSPEED jN KNOTS V

C • “VC*~” IS CAI.INRATCD AI I~SPUO IN KNOTSC •SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS55S5S

C
SMA CISUV$’W/ SOUNO

C
ORA P..b.RHO.VKWS.2 

V

C
O*AP C.PTOT— PA MH

- C -

V’O..S’#?Aq VRW•SORT (RHO/RHO?)
C

I~ (V ECS .LT. 10.) GO TO 70
VC*L..b9i’495500140Z’$GII? (S.0S( (OWANC/PRtSZ.1 .I)S•.2837—1.0 I

- A’p 1?) 71
C
00070 C~~iTINUE

- 

5—33
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VCAL S YED 
V

V C
0007 1 RETURN

E140

SS.SSSS.SS,SSS *SSSSSS.SSSSS•SSSSSSSSS SSSSS•SS5•••S5•••S•S•••••SSS•S••••SSSSSS *•S

S’jRusOUTINF •ROTATE (DELT I 
-

C MODIFIED GY N.E. MCFARLAN D J5$.14.*974 
-

C
COMMON /X PLOAT /A (300) /ZFIXCD/IA (200)
CflI’MON/CNF/NI200I/ICBF/IS(3O)

C
DIMENSION 5P4’ ( IO)

DIMENSION ITOUC,4(3)
C

EOUIV*LINCE ( ITODCK (I 1.15 (1011
E4U!VALVNCE (PHI ,A I3 )),(TMIT .5(2 )).(PS! .5(3 l ’s. *

1 (P141R .A(A )),(TMETN .5(3 II, (PSIR .A(6 ))~
2 PHID .A (7 ) ) ,(Ts tU ,A(S ‘s),(PSIO .5(9 II.
3 (SPHI ,A (10 )I.(CPNI .A 11 11,11TH? .5(12 11.
4 (CTHT ,A(13 )),(SPSI ,A (14 )),(CPSI .A ()5 I).
5 IPH .5(37 ) ) . ( ON ,A138 I) .(PN .5(39 I)

I~OUI VALENCE (PSIS,B($ 4))
C

EQISIVALENCE (PLR ,A (43 ) ) .(O L~ 
.5(44 ) ) ‘ ( RLN .A (43 1). V

I - (PT .5(44 )I, (OT ,A (4? ) ) . ( RT  .5(48 )) ,
2 (PNWN .5(49 ).Q~ wN ,A (50 )), RWwN .5(31 1).
3 (PTu~t4R •A(3? )),(OTUR$ .5(33 IJ , (RTURM ,A (54 ‘s ’ s.
4 PND .5(33 )‘s,(V$D ,A(54 )),(RAD ,*(5? I).

- S (5MC(1),A()?0)).(TTL •AU64)), (TTM ,A (1aS)).
4 (TTN .A(1b6))

C 
V

EOU IV AL!NCC (TZ01C.A (303)) V

F’NUV*I.,FNCE 1*1318) ,fl?K) , (A (339) .R20)
IIUPIVALINCE (A(03?S ),XM CC 1 I
IQIIIVALE NCE (A (0376).*MCC2 I

3- IOIIIVALENCE (A(03T7).XNCCJ I
IGU1VALINCE IA(0378).SNCC4 )
IOIIIV*LINCE (A (fl379),$MCCS I 

-

E0’IIvALI NCE (A (0340) ,*$CCÔ
lq,ITVAI.FNCI (A U13411.*MCC7 I

C
1IMI IVA LF NCE (IMODE .IA (1)I
£(1s,IVALENCE( 1A( 14) .I?DOF )

C V

DOs~kL~ PRECISION OtIME
DAT A TS/0.0/
DATA 1~ DOF/0/
DaTA P1/3,1413921/

C
C 

V

A.34

I

—V 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-; - 
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CS.S~•PROT*TE CALCULATES PeD ,O8O ,RBD,INTEORATES TO SIT P8,GB,RS ,CAI.CIILATES
C
C555S5PRwN,OGbN ,RBWN,PT .OT ,PT,THED ,~ SIU.PHID ,INTESRATES TO GET THEIR.
C
C...’SPSIR.PNIR CALCULATES TISET ,PSI,NHI
C
C

V C5S•~•INPUTS TTL,TTH.TTN ,XHC (1I THROUGH XMC (10p,PLB .QLB ,lt.s.PTUpS,OTURS ,
C
CS•••~ 

- RTUR$.SPMI,CPHI ,STHT,CTHT
C 

V

- C
C...5.OUTPUTS—PSO,QND,R8D,PB.U8,R$,PSWN,QRWN,RWWN.PT,QT,RT,THED,PSID,PHI
C
C•••• TI ETR.P5ZR
C
C

IF(ZMODE.EO. 1) 00 70 1
441 TO 2

00001 DS IS9.PSI5
P~ I R~~ P S I P

00002 CONTINUE
PRO. (SMC( 1) SIth.*MC(2) •PSI ~QR.5MC(3) •?TL•XNC(4 )•TTN

I • *MCCI.OP • XMCCSSRR — XMCCS•PS
ORO.*MC (S I •PA•PR.XMC (6)• (RS~•2—Pd5S2I .*NC (1) STYM

1 — XMCC2SPP • XMCC3SPR
Pq fl.(*MC(AISP$.*MC( 9)5Wfr)5Qb .XMC (4)•T?L .XMC(10I•TTN
1’ • z”CCASOR • SNCCG.MI, — *MCC7’PB
IF (T”ODP.) 10,30.20

00010 OROP UND
RPuOP.MNO -

Pp9)P.PKI)
DTn2..~ 5DELT- 0T101E 0.
Tt”F.U.
(•n TO 3O -

20 P’-..PN.IITO2’(3.OSPRD PSDP)
P4flpuPP()
CaRsON • uTOZ•(3.0•OSO—OBOP )
OSOPsUND -

TI.1F1.TIME.OELT - V

,EI I?r,or.Eo.II ob..017452/OELT•(TAS1(TIMEL.o .,0.,o? .1)—TA(u1( V

1 TI”E’0..0..67,1)I
‘SaRA • DTO?S(3.0•RRO—R$OP )

t’TZ$FSDTIME.OLL? V

00030 ~T.PH—~Ls
CaTsOR ULH

* PT.SM~ RLN
PRWN.WM .PTURR

~Mwø’.(SN.flTIIRM

* * 
- T.ivfl.’ITSCPI I—I T.SPNI 

V

C?MT 1.CTKT

- 1 •
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1,(A4S(CTMT)) .LT..00l) CTHTI.SISN (.001,CTHT1
•910~ (S?.SPN*’Nt•CPMI I /CTHT1

PWI A .MTSPSIDSSTMT
IR(JHOOI ) 40,70.30 V

~~0S4 TWETRSTME TA • DTO2S (THEO•DUMI
Ir(I?DOF.EO .I) THETP..01?432’TAB1(T1ME,0..0.,47,1)

• OTO2S(PSIO•DUMP)
• 0t025(PHIO.DUMA) V

C wEADINA CLAMP wHEN GEARS TOUCH
1,(ItO(~CM1 1).EO. 0) PS IPPSPSIR
TF(tTOlICW (1).~ 0.1.*ND.ITOUCM(2I.EO.1I PSJR.P$IPP.P$I$—P$ISP
SSIWPsNSIP

- .sisRsPSlS
C s14 OUCE ANGLES TO •/— 160 DEGREES

II .TME T RIPI V

IF (I1 .E U .0l 40 TO 51
TMFT PU—(II.1)•P1.T METR

3% IPuPSIS/PI
IF(I?.EQ.OI GO TO 32
P5t~~ (12.1 )•PI.PSIq

52 IY(I3.E0.0) GO TI) 33
PHIQ.NPstK~ I I3~ L)•PI

53 CO 4TINUI
00060 TWrT.t,.,(TPSD2D

Pwt .PMIPSMZf)
RSIsPSIP•P2D -

Os ~“s THED
Ca, ~SNaPS IflDI,MA.PHIO

00070 CANT 114(1!
RETuRN
C WI)

S..... . .SSSS5SSSSSSS5SS•5 ~~S5SSSS•SSSSS SSSSS*SSSSSSSSSSSSSSSSSSSSSS....SS... •...

SuRPOUTINF ARDC62 (AL T.SPSND.DEWSTV)
C
C AUTHOR N P RURWEO4 AND P 1 MCFARLAND FOR 8400
C SIA MA SEVEN VERSION RY R SHIRLEY
C I~ ” ~60 V FP%IOPi RY 0 JONES •CSC PEN 73
C
C
C CALLING SEQUENCE IS -
C
C CALL ARDCÔ2(ALT,SPSNO.DEWSTY)
C
C
C _

DIMENSION SPS(121),DFNS(121)
DI*5114S11* OENS’s 1201 .DENS?(20) .0E1453(?0) ,01NS4(Z0I
1. DfNSb(20) ,flI!N$E (20),SPSI(20),5552(2O),jP$3(2,)
2. 5kS4(20I,SP53(20),SP54 (

~~0)
* IOIIVALENCE IDENS(1).O(ISSI(1)),(O(NS(21),DCNSZ(1I) - -

A.34 *
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V 

V 
01ADC 77024 30

1. (OEPSIA1 ) .DENS3(1I ) , (DINS(61) .01013411))
2. (DFWSIP1I ,DENSS (l) I. (OENS (10%I .DENSG (1))
3. (5P341).SPS1(1)).(SPS (glI.SPS2(1)).(SPS(41).SPS3 (1))
4, (3P3161),SPSA(1)I .(SPS (W1),SPSSUI) ,(SPS (1O1I.SPS6(1))

V C
DIVA DENS1/2.377011—3
1. 2.240901—3
1. 2.110991—3 V

V 1. 1.9114841 3
1. 1.06w36F—3
1. 1.733371—3
3. 1.647481 3
1. 1.943211—3

• 3, 1.447SI! 3
V 

1. 1.33469E—3V 
3, 1.266491-3
1. 1.1M2761—3
3. 1.103331—3
1. 1.0?H03!—3
1. .9367b1—3
1~ .5419321—3
1. .125b71—3
1, .765301—3
3. .708401—3
1. •b4’191 3/
DA TA DENS2/.353146E-3
1. .3313171—3
1.
1. .430bSA1—3
1.. •39$3991—3
1. .361N301—3
1. •32$blefE—3
1. •29b361E—3
3. •2711y7!—3
1. .2463411—3
1. .2237631.3
1. .203296E—3
2, .16eb27E 3
1. .1674161—3
1. .3314631—3
1. .1376131—3
1. •I247’~ f 3
1. •113107E—3
1. •10P384C 3 V

-~ V 1. .4930461—3/
DATA DtN%3/.084453E— 4
1, 7.6714E—5
1. 6.91011—3
1. 4.33491—3

£ 1. 3.13841—5
1. 3.23701—5

1 1. 4.76331—5
1. 4.3341E—5 - -
1. 3.94431—3
1. 3.39001—b

V 

A.37
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NADC Y7O2A—30 V

1, 3.26941—3
1. 2.97611—5
1. 2.7)321—5
1. 2.46981—3
1~ 2.24141—S
1’ 2.0357E—3
1. 1.015031—5
1. 1.401271—5
3. 1.53151—5
1. 1.39481—3/
DATA DENS4/1.271E—S

1. 1.1S92I~—b
3. I.0b731—5
I.
1. 8.4127)1—6

V 8.07071—6
1. 7.35381—6 -

•

1. 6.75941—4
1’ 6.19161—6
1. 3.f74V1—6 V

I. 5.20451—b V

1. 4.77371—6
1~ 4.38471—b V

1. 4.0?s2I—6
1. V 3.T0~ 6E—a
1. 3.4Ob~E—b
1, 3.13331—6
1.’ 2.8P4.E—b
1. 2.bb~7E— 6
1. ~.46b3C—6/
DATA 01N13/2.23111—b - V 

V V

I. Z.12121 6 V

1. 1.96641—4
1. 1.82301—4
Ie 1.690 0 F b

- 3. 1.56681—6 V

1. 1.43231—b
1. 1.35241—6
I, 1.23881—6 - - *
1. 1.17131—6 -

1. 1.08941—6
3, 1.01321—6
1. 9.4195E—7
1, 0.73371—7 

* 

V

1~ •.13~b~—7
1. T.33321—7 V - 

V

1. 7.01241—7
3. 6.SOebP—7
3, b.0341F—7
1’ 3.60111—7/ V

DATA DENS6/3.1932E—7
I. 4.b134~—7
1, 4.47961—1
1. -4.2649E’7
1. 3.57321—7 - - . -

- 
5—38
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01A0C 77U4 30

3.39191—7
1. 3.33971—7
1. 3.097e1—1
1. 2.8’1~ t—? V

1. 2.63921—7 V

1. 2.4109?—?
1. 2.27371—7
1. 2.10271—1
I. 1.94126—?
1. 1.79041—1
1, 1.65031—7 V
1, 1.51971—7
1. 1.39811—7
1. 1.28~ 1E—71. 1.14021—7/
DATA OENS(121)/3.0827E—7/
DATA 5P31/1116.424
1. 1108.722
1. 1100.945
1. 1093.134
1, 1083.286
1. 1077.360
1. 1069.376
1. 1061.333 V

1. 1033.221
1. 1045.059
1. 1036.426
14 10241.527
1. - 1020.161
1.- 1011.726
1. 1003.220
1. 994.4.1
1. 985.946
1. 977.268
1. 948.440
1’ Qb5.053 /
DATA SPSZ/931.093 V

1. 968.033
I .  Sbo.033
1. 968.053
1. 985.083
1. 948.033
3, 9bs .0b3
1, 946,0b3
1’ 964.033
1. 968.053
1. 968.033
3. 946.033
1. 948.083
3. 965.334
1. 964.414

- I. 971.034
1. 972.390
1. 973.743

— 1. 975.099

5—39
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1’ 97b.450 /
DATA 5P53/977.799

3, 9741.93
1. 980.29
1. 941.62
3. 982.95
1,
1. 985.41 V

2. 981.93
1. 988.2s
1. - 989.58
1. 990.90

L 1. 992.21
1. 993.~~J
1. 995.41
1. 999.07

V 1. 1002.72
1. 1004.30
1. 1009.96
1. 1013.59
2. 1011.19 /
DAtA SP%4/10?U.77
1. 1024.34

V 3 1027.89
1. *031.44
1. 1034.97
1. 1038.48
if 1041.99
I. 1045.48
1.- 1048.96
1. 10b2.~ 31. 1085.88
1. 1039.J3
1, 106~ .7a3. 1046.18
I. 101,9.39
1. 1072.99
3. 3076,37
1. 1079.75
1. 105?.U2
1, 1052.02 .‘
DATA SPSS/10412.02
1.

1082.02
1. 10*42.02

V 1. i0#2.02 V
V 

2. 3082.02
1. 10412.02

V 1. 1079.~~31. 3077.23
1. 1074 .012
1. 1072.4Q

• 
~~, 1069.95 - V

1. 1047.54
V 1. - 

1045.13 -

5—40
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1. 1062.69
1. 1040.23 V

1~ 1037.41
1. 103546
1. 1052.90
1. 1030.44 /
(151* 50136/3047.98
1. 1045.60 V

V - 
2. 1040.43
1. 1033.63 V

1. 1030.63 -L 1. 
- 

1023.62
1. 1020.51 —

V 1, 1013.49
V 1. 1010.39

1. 1005.26
1. 3000.31
I. 99~~.94
1, 949.73
1. 984.50 V

1~ 979.23
3. 973.94

* 1. 988.63
1. 963.31
1. 9S7.#~1. 9S~ .S5 / 

V

DATA SPS(121)/947.12/
C
C

V Past ?
I’ IALT .Ll.O.OI 4.0.0
IF(ALT.GT.240000.) 4.240000. V

C
C PINO ALT INCREMENT AND FRACTION N
C

IALT.N 0.0003 •1
ALTF.(H (IALT II5Z000)50.0003

C
C CAL(~IIL*TE IsINSITY ANO SPIED 0? SOUND V

D!’*STYUUEPtS U ALT — (OPNS(IALT )—OLNS (!ALTSL SALTP
• SP%ND .SP5 (JALT I—I%PS(IALT)— SP$(IA ( ?.1)ISALTP
C V
C

- 
$~ TU*-N

- CMI)

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

SIpRFIOUTIIIE NALFSET(DELT) V
C

-~~ C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ••••
C S S 

V

V 
C • 8ALFMLT CAL CULATES *LFO.RETO,ALFAR.A11AR,*LF4.RETA. AND SINE AND •

i_
i 5—41

- 1_ _- V ~V-
V 

- - V V5__ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~•~~VV - VV_V V_~~ 
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C AND UW D,V8 D,w OD.AND V RW— AS OF APRIL 20,1974 (FROM SATMO$PH)
C S S
C • COSINE OF ALPSR AND RETAR
C • S
C ~~ 

S

C • IwRIITS UB.V6,WR.
C
C OI~iPUT S~ A LFA P,A LFA ,SALPP4.CALPH,bETA R,BETA .ALFD.81TD ,S8EYA ,CRCTA V

C S
C S5 ..SS SS.SS S5 S* S S S S 5 S S ’ ”~~~’~~~~~~~~~~5 S ~~~ SS ’S
C • LIDOATED 27 DEC 73 TO REFLECT CHANGES MADE TO CURRENT FSAA VERçiOW•
C 5SS5SS555SS5S5555SS S*•SSS* S S 5 S * *5S55SS 5S5 5~~ S5555~~~ SS 55

- C
CON~ ON/XF LOAT/A ( 500)/ IFTX ED/ IA (200)

C
FOIJ IVAL ENCE (A LFA .5(25 ) ) , ( * I ? T A  ,A (26 )),(ALPAR .5(27 ‘I.

3 (i~(TAR .5(28 )I,(ALPD .A(29 I),(8ETD .5(30 II.
2 (SALPH .5(31 )),(CALPH •A (32 )I.(SAETA ,A (33 ),
3 IC IAETA .A (34 )).(0P .5(34 )).(RS .5(39 II.
4 (UP .5(38 )).(VP .A(59 )).(w8 .A (6O I).
S (D2R .5(358)) ,(R?P .A1359)) V

C
LaIsIIVALENCE (A(413),U.4D).(A (414).V41D),(A (4151,W8D)

1. (A (70) , V RW ) ,  (A (4 16) , VT WN) • (A (417) • VT WE I
2. (1(4 18) .VTWI* ) ,(A ( b8)  ,VND) • (*1891 ,VEDI .(A (90I.VDD)
3.(AI44).P7),lA (47I.OT).(A(48),PT).(A (16),TI1I.(A(17),T21)
4 .(A (18).T31),1A119),T12).(51201.T211,(*(21),T32)
54 (A(22) .T13) • IA (23) .723) ,(A (24) .T33)
EQUIVALINCI IITOMTR. IA( 147II
IOIJIVAL€ NCC t !M O I) E , IAC 1) )

C
DATA ITOMTR/0/

c V

C ••S•••S••SS•S •SSSSSSS••S54••••SSSSSSSSSSSS•••S••4•4•SS•SSSSSS•SSSSSS

C • ‘ *LFA’ 1~ ANGLE OF ATTACK IN 0168115 V

C “RITA” IS AN6LC OF SIDESLIP IN DEGREES S V

C • - S

C • NOTATION AS FOLLOWS... 8—SUIFIX INDICATES RADIAN MEASURE 5

C • D—SUFF!X INDICATES DERIVATIVE • V

C S S— PREFI* INDICATES SINE OF ANGLE S

C ~ C—PNEF!K INDICATES COSINE OF ANGLE
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ lSSSOS4~..SSSS
C
C
C
C ••SS.SSSS*S•••SS••S• S•SS*S••S•SS.S •••• S•S*•S•SS••SSS•SS•.S•••• ..SSS

C • To PROTECT ALPS AND 811* FOR (JR UV PSW BSO.0
C •SSS••SSS*SSSSSSS5SSSSSS•SI*SS*SeSSSSS~~SS•SSSSSS•S5S SSS•S*S05SSSS•SS

C -

1F(AK S (U*4I .LT .0 .0000%) u6.SIOW(0.00001,UN
C

A LEAP.ATA N2 ( WI . UP
*LEA.ALFI.RSP2()
S*LPP$SIJ4 (A LFAW )

- 
CALPI4.COS(ALPAR) - I

A— .,

_ _ _
~~~~

- _ _  ~~~- - - - . -_._ --——— -
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k*OC 77024*30

C
C
C ••e••••••••••••••*•••~~•••••••••1• ••*• *•*•••••*•••~~•••••••••..•••
C •
C • ~TQANSFORM CAI.CUt.A TPS SINC3 ANO COS!NCS O~ P SIR, TN E1R,P NIR, *~.n •
C •
C • T.AN~PORMATTON £%~~ MEPJT$ T11,TZ1.T31.T1Z,T?d.T32,T13,T23,T33 •
C • -

.

C •
• C • INPI’TS PSIP.TI$~TR,PNIP •

C •
C • ,~TpuTs ~cp sr ,s Tp Iy , sp . r , cp s 1,cns T.cp 4 1.Ti1,T2l. T3L. TZ2,T22 .T32, •
C • T13,T~ 3.T33 

S
C • S .
C •SS.....•.SS.S.S•S.S...e.•S••.SSS••.S•S....•~••S..... ~~••••..•.S..•.S
C

COMMON/*FLnAT/* I S0O~/IF!XEO/IA 1200)C
COIITVALCPdCE (PHIR .A(~ )),(T4TA .A(3 I),(PSIN .A(b )).
1 ISPHI .A (1O )),(CPHI .~~(11 ) ) .~~$?N? ,A ( 1 Z  ) ) .
a ICYNT ,a113 )),ISPSI .A (14 )h(CPSI .A(1S )).
3 (Tij sA lib )).(T21 ,AU? )).(T31 •A (IN I).
4 ( Ti ?  ,A(19 i).ITU .A(20 fl.1T32 .At21 )).
S (T13 ,*(2? )),(12J •A(23 )~~.(T33 .4(24 I)

c
C
C

S~w1.S IN (P N!R)
CPsiiuCOS (PHIØ)
$D31.S1N(p51~~)
Cpq~.COs(ps~p)
ST’4T.S hi I T~~ TW)C TM T ~CUS I T H? )

C
TII.CTPIT.CPST
Tfl.SøMi~ STwT~CPSI—CPHI~ $PS1T31uCPH1 eST$T 5CPS1 .% ~ NI*$P$1
TI2SCT.siT’%F.Sj
T?,s~,N f•5THT’5R~ I •CRNZ •CPS fT3?sC~ M t•STNY~SM!—~PMI ~CPS I
Ti 3.—STI ’?
T?5.S*’$ISCTKT
T31.CPWI.CTHT

C
PrTII•N

C
LIII)

SIIRPOUTINL RVE~OC
C
c •.... •• ••*••••••••••• ~~~••••••••••••••••••••••••••••• ••~~~~~~ .~.. •••

A~44
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DU 2.U9•~?.w4~~2D’)M • S0I ’T(DUN2)
• SI (N tD UPi ,U ~ )

~?TAR • ATA N?(V R.DUPL)
IlET*uNETa~.P2D
S~PTA .SININ!TM)
Cø’TA.COS I~ fTAR)

C VRW CA LCULAT ION (cRoN BATMOSPH)
Vv .2.Uuke.VR.S2
V PWaSI~RT (V PW ?)
Ic(D.OoI.Eo.—i ) SO TO 35

C
C wIND *CCFL&RATIOPI INCLUDING TURBULENCE AND WINO VAR IATIONS
C

!‘(D E . L T . E O .O .)  40 TO 35 99
ATW M. (~~T hI4—V TWNP) ~~O~~ T
£T .~~• ( V TW E— V T W LP)/DELT

ATW O• (V TW D—VTW DØ)/D ELT
RI) TO 36

00n35 ATWP.,.D.
&TwF.0.
£?WD.O.

00034 CI)NTINU~%,TW PIP.VTWN
VTWP ~~~V T W F
VT ~flPBV T WI)

C PEL* PIV ~ ACCPLF~PATIONS

~A 4 ,VN O—ATW II
I.ArRV ~~U—A TW r
~AI)aVI)O—A TWO

C NODY AX IS bCC~LrPATION5U4OaPT•v,i— (.T.W$.Ti 1.RAN.T12.RAE.T1 3•RAD
V4fl.RT•s.~.—I~TSUN.T21SRAN.TUSRA~•T23SRAO
‘)soT’UH—~Tsv$.y~ 1 .RAN.T32.RAE.133.RAD

C
t c ( I M O I J F )  34.39,39

00036 Ic(ITONTN .NI.1I GO • yO 39
II cD.0.
4FTfl~ V .
RI) TO 40

00n39 Tr(VPW— .1)4),41,42
OGo el *150•11.

•,Tn.O.
RI) TO 40

oooea ALFD•(I,W’wR0 ’we5USO)/DuP?
BP’O. IOUM?•VBU— I.JB’UBD.w6•wSD).v5 / (DUNI• vRW2 )

00040 R~TUMN
END

SU4POUTIP.E STRAWS

4—43
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C •
C • &VELOCZTY CALCULATES TP$E INERTIAL VELOCITIES WITH RESPECT TO THE •
C • 

.
. 

S.

C • IP1I~ATIAL WINO COwPOP4INTS. AND THE BODY AXIS VELOCITIES U.V.W •
C •
C S S .

C • INØUTS VN,VFE,VD,VNW,VEW,VDW,T11,T21,T31,T1?,TU,T32.T13.T23.T33’
C •
C • OUTPIITS..VNR,VER,VOR,(Ib,VB,WS
C • UTUPR,VTIIRB.wTURB -

C •
C •.•..SS•SS••••S•••SS~~•SSSSS••••••~~••S••••••••••••••••••••••••••S••••

C
C

• COMMON/X?LOAT/A (500,/lrIXED/IA
C

• ?I)~IIVALENCE (111 ,A(I6 )).1T21 .4(17 )).(131 ,A(16 I).
1 (Ti? ,A (19 )),cTfl .4(20 )).(1’32 .A(21 )I,

• 2 (113 .4(22 )).(T24 .4(23 )).(T33 ,A (24 ))•
3 (UN .4(56 I).IVN .4(~~ )I.(wN .A(60 1).
4 (‘h URl ,A141 )).IVTUHB .4(62 )).(WT URR .A(43 ))~(VN ,A(64 )).(VD .A(66 )).IVEE .A (6T I).
I, lYNN •A(72 )),(VEW .4(73 )),(vOR •AU4 )~~.
7 l yNN • *( 16 )),IVEW •A (77 )).(VOW ,*(7d I)
CQ,,IVALENCE (!A (i65).!ETURN),(A(419).VNTUN,4)

2. ( 4 ( 4 1 7) .VTW E)  • IA (418) .VTWD)
C
C
C
C
C •....S..SSS•S.S4SS.S..SSS*~~S•SSS..SSS* 4•SSSS4..SSSS•..SSS

C • NORTH, EAST, DOWN vELOCITIES INCLUDING WINOS •
C • W.R.T. THE RUNWAY •
C •.S~~SS.SSS.S•SSS.SSS.SSSSeS**SS4S•S*•SSSSSSSSSSSSSSS..SSS

C I~ IETIIRN •t0. 1. THE RANDOM TURNEI.INCE IS ALREADY GENERATED IN THE
C FART$ ixES AS VNTLJRK. VETIJPS. VOTI.jRW. OTHERWISE. THIS ROUTINE
C EXPECTS uTuRS, VTURR. WTURR.
C
C
C
C • ROUY AXIS VELOCITIES INCLUDING TURRUU’ICC S
C

IF (TLTUP R ,~U. 0) 00 TO 10UT,,*IA a TiZ.VNTiJRN .T12~VETUP$.T135VOTURN
VTIIOR • tZ1.V$TIIPN.T22~VETUkM.T~~ SVDTUNW
kTIa*M • T31.VNIURS.732’VETUNH.T33•VDTUNN
GO TI) 20

00010 VNTIJNNS TI i.IITURR.TZI VTURL .131 WTU45
V!TI~~N • Ti2.UT,,QN.TflSVTURN.f3~•WTIIRNVOTUR’I • T13*UTIIRW.T?3•VTUUS.T3J WTUR$

C
00020 VTWN S VNV.VNTURR

• VEN.V ETURR
VT dD • VDW .VOTUQN

* 
I

- 
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~~
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C
VNN • VN—VTWN
VIR • VEE—VTWE * 

F

VON a VD—VTWD
us • T11.VNR.TI1SVER.T13’VDR
YR • T21.VNP.TZ?’VEN.TZ3~VDR
WR • T31.VNP.T32.VEN.T33’VDR

C
C
C

RETURN
L END

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

SIJNROUTINI TAWRO(NUNTIIL,NZ.NG)
CI)MMON/TAkLI/NUMPTS (3300)
COMMON/TASOIJT/W IMTSL . 1500
COMMON/XTR*P/METN,1AC113,93)
CO~MI)N/F INI)/I~ NFV (3.93)DT IENSION I%CN(3)
flI~~ ”ST flN XIIMPTS(3300),L*AEL(2S)
I)IJIVALENCE (XISWPT$(1),IILJMPTS(1)),(DUMMY (1),WUMMY)
DIMENSiON DUMMY (10) *

D*TA ICNT1/0/
MCRSg)
ICWTI•ICNTI.)

~‘QT NT ~ 00, I(.NT 1
500 FODMAT(IMfl,10X .30N SUBROUTINE TANRD ENTERED .10X.I3.

1SX.4,4TINES I
M~~~a 1
GO TO 10
ENTRY TANNRT *

PRINT 100
200 FOqWAT (1Isl)

10 I7.TAWS (N7)
NIMT~I. • NUNTILh6•0
Ii~.4PTS (1 ).17.IZ.TZ
IT4 L1 0

102 PFAO(97,b7) l.L1N,LIN,ISCR,LASEL.ISEO
IFIV .t(1.0) 4070 4
1tqI.E~ ITwLE.1
(MI 20 I(NSF.1.3
IACTIICMSE . ITNLF)•ISCR(ICP4SE) .1

20 1Pa~ vIICn5E,ITI4Lf).1

1r,0CR.~ U.0) linTo 34 ~~ DIT 1. K.LRN.L2N,LANEL,ISEG
1 ~fl4MATI3Ib.)4X4’SA2.I66)

37 pfl~ N4~~(1~,,14,2I?,3Ii.1X,?5AZ,I?)
3 IFUSLO 69.Sw.4s9

4—44

• 1

_ _- _ _ _ _



f NAI)C 77024 30

38 11 (K) 99’ 99. 59
39 M a 12 • NINTGL

NuMSTS(M) • LIII
H a M 12
Pi*IMPTS (M) •
I,(N(PMTRL NTHTNL) 17.70.17

17 N,IMPTS (NIWTHL) a MUMNY
70 III • (L1N— il # c • 1

0066 IS — I.N1
1.3 • ( I S — 1 ~ • 9 • I
IF (IS—Ni) 60, 61. 60

60 1.4 .1.3 • S
GO TO 62

61 14 .L1N
6? 1.5 • NUMPTS(NE’ITSLI • 1
.0 • 1.5 • 1.3
Li • Lb • 1.4
,J.J a 0
LW • 1.5 • Liii
1.11 a (1* • 1.2W

63 PFAO(Y7.b4) (DUNMY(K),ICS1,10),ISCQ
64 FORMAT (10E7.0,I2)

1F(MCR.EO.0) GO TO 3
6 PRINT 2. DUMMY,ISEQ
2 F.,GMAT ( 10E12.4,ISI
S X.IMPTS(Lbl. DUMI.y(1)

K . ?
00 65 J • LA,L7
XIIWPTS (J) • DUMMY (K)
P4,eAg j

AS $ a s • 1
ISOO. (IS—1)•(L2N.1) .JJ•1
IFI1SEU—!SO0) 69,66,69

66 L0 .LN .L3
• L7 .LN .L4

Li a l.N • I •
IF 1JJ L2N) 67.66,69

07 1JJ .JJ • 1
LN • LII • LIII
Ga TI) 63

‘*4 CONTINII?
109 PIIM”Y U N%IWPTS(NIMT$I.) • (L1N.1) • (LZN•1)
104 Nf’mTNL • NIMTBI. • 1

04 TO 102
49 N O . 1
9Q PR7NT 110,NMAX
11 0 EI)QaAT (’ •..•.16,ZX,. LOCATIONS IN NUNOTS ARRAY WERE LOADED •)

TI INN
S NO

••..•.....•~~,S.••.SSS..SSS.SSSSSSSSSSSSS*SSSSSSS•SSSS4•*SSSSSS.**•SS••.SSSS4..S.

FipICTION TA$IIA,N,C.N.ND)

• 4.47
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DATA IEPIPNT/)/
CALL LOOKUP(A,N,C,N,N.N0 1,PC.NS)
P.41.1*16*1
00?4 I6 .2,2 ,7 .2 ,2,7 ,7) ,W O1

7 IF(IFNPP.T.EO.iI GO TO 6
PRINT l000..N,A.P,C.EC

6 TAqi.FC
IIETLIIIN

2 PRINT 1001.NS
RETURN •

1000 FORHaTIS ..~~.. 011 TABLE •‘13.• *RS$SS,3(EIG.4,1X),• •. FUNC.. •.
1 t10.4)

1001 FORMAT (. ...... 7*511 ERROR • WS • •,I1)
END

SiJ000UTINE LOO$I(,l*1.A2,A3,NINTBL,MAXTSL,ECT,NS)
c •..S.SSSS..SSSS..••..S...•S••Ø••S•.S.SSS•••SS•SS•••SS.S....SS•....

C METMI sLY EON TYPE StARCH
C I — STANDARD ORDER SEARCH
C 2 — MEMORY SEARCH
C 3 • 9~NARY SEARCH
C IACT (ARG.TANL?) KEY FOR o~F TABLE ACTION
C 1 — SET FCT O.WS 3
C • - HOLIh LAST TANLL VALUE OF ECT, SET NSG
C 3 — LINEARLY EXTRAPOLATE ECT, SET N$7 •

C •S..SSSSS~~•••SS.S*SUSSSS••SeSS*’SS•SS~~~ S*S4SSSSS~~SS•SSSSSSSSS..SS•
C0I*1M0$/TAMOUT/NIMTGL, ISOO

CI)WNON/TARL!/NI,MPTS (3b00)
COWMON/XTRAPnIETH, lACY (3.93)
COMMON/F INO/IPKEV (3,93)
FOIIIVALENCE (Xlii .W(i*SPTS Ii))
OTMLNSICN a (1),ARG(3)

DATA ZN1T/I#
WETs’?

F LOR?SALOO (7,5)
FCTsO .S
NO.0
I7.NI,NI’TS(1)/~00070 IFl~l1NTNL.4’AXTWU7i,71,110

00071 DI) 73 Il.MINTNL.NAXTSL
k.I.PNI$PT$(I i)S1
I, (A3.X (N~ I) 71.74.73

00072 3rIIT—MINT$L) 130.111,75
00073 CIPITTNU

I I .MA*T $1.
G~~YO h *~OoO7S III . 1
IL .?

00301 1)0 417 Da1K.TL
NJUNIIMPTS(1!).1

4—46 —
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NI • 12.11
10 •NUMPTSINI)
0 $IO’~~J S
I 404.1

NJ !P.N,J
IOIR.1O
1c(al.GT.XINJ.IO)) GO TO 212
IF(A1 •LT. $INJ.1)) GO TO 312
GO TO 140,41,42),NETH

00076 14.141W
loulolA
kI4afP4U
IpstvlJ,II).IQ
GO TO $0

C $JNAPY SEARCH SECTION
00042 ILOW.1

Iwt.IOIP
IF X(IHI.NJIP) .ME. ANSIIAU)) GO TO 43
101 AalN~

00056 T4TN. $
3flfl.NJZP.IOTA

00057 (-0 TO I7b.I1),IARS
43 IF(X(*l.OW.NJIPI •NC. AIS(IARII ) 10 TO 44

IOtA.I1.Ow
GO TO b6

44 F~~.1OINP..raITSIALOG ILL.) /Ll.OS2).L.0
DI) 45 KI Tal.MJMIT
514.71.05. (IN1 ILOW)/?
lUfl.NJ 10.5 II)
l,(ANO(IARO).a(1N0)) 44,53.48

46 IF I apr.IIANG, .z(1N0 1,) 47,51.30
47 IW1~Ml0

GO TO 43
4’ 3F(APG(14R14.Xl!ND.1)) 52,33,49
49 1LOW~~’ID43 cONTINUE

GO TI) 110
53 II)I*.MID

54) 10 36
SI IO1A.”IO—)

G’) TO 56
33 IoIAuMIO.1

(.4) TO Sb
541 II)TA.~ 1D
64 l~~ s.1

I•4I).NJIP.IOIA
(.4 TO 57

32 1I)IA.$IU.1
GO TO 54

• C M5 MOPY SEARCH SECTION
4)  IQT*atM,.!VITARG.II)

INO NJIP.IOIA

- 

Ir(aPb(IARS)—*(INO)) 66.61,62

9
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60 Z1(AMSIIANG).X(IND 1)I 63.64,Gb
63 )wO.INU— 1

00 TO 60
64 1WI).IND—*
6) IOTASIND NJIP

• GO TO S6
63 )f)IA.11*4I,_NJ1P

(~fl TO 64
6~ I1(Awci(I*RG)—X(IND.i)) 66,67,66
60 INOaTNU.1

(ifl TO
47 I’io.TNO.1

bE )PdI) JPIU.1
(‘0 TO 66

C STAMP AND ORDER SEARCH
èO Ofl 77 )GIA.i,lO1R

INI).NJIP. I0~A1FI*KGIIA R*)—XI IPID) ) 34.36.77
77 CONTINUE

(-4 TO *10
00000 NI NI.)?

14 • PIUMPTS(NI)

AN4 I?)

1414.15
1114? .GT. xUP.IS)i SO TO 212
l’i*Z •LT. X(IP.1)) GO TO 31?
I~f) TO 44 0.41,42) , M515

4) )Wa~ 01H
14.101*
NisINO
I 00EV (?.11) alA

00006 NFstP.1n.IO.TO~ IA—IO

11(30.15) e*,eo.91
0006* IF (Z(N€ I—999fl.3C91*7.113.113
00067 ECT • lINE)

611 TO 93
00000 lr~ 1o) R5.))0.9 )

$9 lF(AMAx 3Ix (N~),aINR))—~999S.5~9PW0,113,113
90 ~CT sA(IIE)—IX (N3i.A2)5 (X (NEI X(NN))/(k(NS)—X INS—i))

In TO ‘iN
91 3P1AMAl1IXINf),x(NR),*(Nf.1).g(NII.1)).9~99l.5f9)9Z,i13,113
92 Ed • lI&(NS)•A?)•((x (WNI.A1ISX (NR—1i—(X(NN—t).A1)•X(NR )

1’— iNS.1) 4?)• I IX INN) A1)•* (WE-I)— IX INN L) .Ai)’x (NE)

6.) 70 95
43 3F~ *sAZ)( XINCI. X liiE—1))—9999..SE9) 94.113,113
9s Fiy • ~uiiI~~—I xlNN)—A ))~~( X(NLI. X ( NC—1) )/ l  XIN N)— *1MM—i))
93 GO TO (64,96,991.11
9* D’•MSTG sECT

(-I) TO VT
C x 0$ Y VALUE OFF TOP OF TAILS

~.30
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212 I,UACTI!*Re,II) •GT. 1) 00 TO II
60 70 1?

ii 1074.1015
IIIO.N.J10.10!A
1475.1
P.O.?
1r(IACT (IARG.II) .10. 3) GO TO (76,81). lAOS
1GTw. 1
1*46.6
GO TO (74.01). 1*06

C x OR y VALUE OFF BOTTOM OF TABLE
312 !SNTD51ACT (I*RS,1I)

64) TO (12,13.14), IPNTR
2 P.0.3

• RETURN
13 Z4TH. 1

IoTaaI
!NA.N.JIP.IOIA
R4~~A50 TO (71 ,81). 1*00

14 )AjwsI
* Iota.?

lNfl.NJIP.IOIA
P44— i
RI) TO (74,8)). lANG

97 1T.T1 1
94 FCTaOUMSTb~~IX (NM)—A3)5(DUM$TG~FCT)~~(X (NM)—*INJ))
94 P~ Ti’NN
74 I.3

IL.3
(-O TO 101

Ito P.O.?
GO TO 99

C 7 VALUE OFF TARLE
1)? I’NTP’IACT (3.1!)• An TO (12.21,22). IPNTN
21 1K.3

11.’3
P.4.0
IIM.NJ
I)’) TI) 101

2? IFIMINTRI. •EQ. MAXTIL ) 10 70 12
• I’(II .10. MINTIL.) II.MINTGL.1

Ii.)
II. .?
P.5.1*4 1

GO TO 101
113 P.O 54

GO TO 99

A 9*
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SI)NWOVTI NE T1*4E,41S(T1MI )
COMW0N/XFLOAT/A (500)/IFIXED/I A(200)
COMMON/CN1/$ (200)/ ICNF/ 1B (50)
CI)MMON/GAIN1/(4A 1)00)

CI)MMON/T HLOCK/TPNNTA(S00) ,‘PRW TB (700)
CI)~MflN/~ MLflCK/ 1P1.OT ( 14 )  ,IPR1*IT(11)
COMMON/C0P.FM/ EMCONV (16) ,PSCAL! (2.14)
U1”ENSI1)’4 IPi(13),1P2 (11) ,1P3 (11),NPRNTU1).DPRNT (11)
DATA IIPRNTII ) .1.1.111/ 11026,11002,510$0,11001,11003.S1053,51070,
311?4,12001,12019.1201? /

DATA TIT1/6NTIMF—S /
) ,T IME.6t.0.) GO TO 10
00 1 J~ *.1)
301 IJ)5 IPRPIT IJ)/ 10000
)0~~IJ)ulII~NNT(J).IPi (J).10000)/i000
1P~~(J). !PNP*1T(,J)—IP1 (.J)•l0000— IPZ(J)•1000

OnoOl CONTINUE
1)4 2 J•1.11
I,(t02(~I) JQ,1) RPRNT (J).TPRNTA(IP3LJ ))IFUP2(J) .F0.2) RPRNT(J).TS’RNTR( 1P3(,J))

0000? CONTINUE

~‘~ IWT 3.TIT 1, (PPRNT(I),).1.11)
00003 FANMAT IIX.bA,11(A10.)X))
00010 CONT INUE

041 11 J i.Il
J,(7P2(J),(Q.1) DPRNTIJ) AIIP3 (J))SEMCONV(IPI(J))
IF (7P2(J) .EO.2)DPRNTIJ) .0(193(J ) )•C$CONV ( 191 U )

Oonll CONTINUE
947NT b,TIME, (DPRNTII),l.1.11)

00005 P~~osA T ( )x ,pS.2,l i( iX,G10,4))
RETURN

S W’)

•...•.... .•S•..•... •.... ••.•••••• ..•..•.•..•.•.•.•.•.... ••S•... •..... •..........

SIJRROUT!NE OPLOT
CI)NMON/XFLOAT/A (300) /111*10/lA (200)
COHMON/CHF,O (2001 /ICNF/IB (50)
CnM5l)N/4* IN1/6A (*00)

CO’4MON/TI.LOCK/TP PNTA (600) .TPIIWTB(200)
CO MON/UAT/OATTIT(15).DATHD(40),CHTSP,SCALE (?.14).
TMN*A,k PLOTI34),ISCALE

COMMON/UAT?/DATPLT (300.15)
CO.IMON/(,$LOCI(/IPLOT (14) , IRRNT (11)
Crn ’MON/CONFM/EM CI)Nv (16) .PSC&1.E (2.14)
CO~ P’flN/SCP/NTWANS (14),MPLOTUe) .IflATIi4~
O7MENSI(*N OATs!)) (6) .0*7502(6) ,OATHD3(6) .D*T504(6).O*tHDSIe).

1 .OATHU4(#’),DATHO7(7)
O7McNSI(JN IqtIE()O~ 4)

• EOUIV*LFNCS IEAC,GA(II)
Foil! VAl ENCE (NCNT,I4 134))
!I)IIIV4LINCE (NWUN,IA(iUb))

EO,,IVALUdCEIWAITIC .4I?42)) •

A—U
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LI)., ! VALENCE I w*~ T .A( 1??) 1
FOUl VALENCE (CG.A (2S6 )
!I)UIVALENCE(VLOIC.A (235))

LO,,!VALINCE(ILT(iRO.!14 (2i)).(ZWINO.l8(ZO)),(NCHI(.15122))
I’OUIVALENCE(RKO,5(160)),(TLEADP.5(161)).I RKORRB,G(167))
EI)IITV*LhNCtITLAGR0,R(1bl)),(RKOHAY,B(1b9)),(TL1AOAY,~~(170))EV)UZVALENCE (TLAG*Y.R(1?1)),(RICDROA,01176)),(RPBOA.B(179))• LQUIV ALENCE (TLE*DOA,R(100)),(TLAGDA,BI1BI))
FQIJtV*1.(N4~E (TAU*CD4,M(38b) I. ITAUACHS.H (167))LOU! VALENCE IIPOAMP , JR (26) ) .  I 100*59, 10 (2?) I. 4 100459 . IN (28)1
cOO; VA LCNC !( NMA G ,8f iO4 ))  , IPITC$M ,N(IIQ) I
OATA 15910T (I),1.),L4)~’14’1,OA TA CHTSP/.1965/

• OATA EAC/1./
OATA ((SCALE(t,J),1.1,2),J.1,14)/2..12.,2., 2..110.,O.,130.,0,,

1 11 0. .90..20. ,—5..20. ,—2o.,0. .—IQo.,1S 0..0.,7S..23 ..S.,—5..ie..
2—10 ..20. .—S. ,S0., —50./

• flatA (1,ATTITIJ),4.1,13)/1OHRLONSTK TN ,10,4RLATSTK IN $
1 10i’RUUPS O—IN .IQWTI4TNC—D . ,1UHTNROT—0. ,1ONTI4F.T—D.
2 l flwP~4)~ O. ,1OsPSI—O. .iORvRW—F/5 .105*1.1—FT.
3 l0sALTP—’/~ ,1OHPIE—FT . .1OW*LE*—UEG ,205YE—FT.
4 1ONTIME—SEC . /
DAT A (O*T140(j) ,J.1,40)/*0W*V.GA •IOHSIMIILATION ~1)0.. •)OH ,lONpUt4a .lOs

?1lI,4wEIGHT. .1014 .10w gO. .1014
4 )* HVEQ~ C. .105 .I ~ sR$0. .1054
S1OMIJAUM. .101*1 •1OHRKORNP. .105
S1I)WT1.A0I’P. ~L0W .10NWI(flRAY~ i b M

• .‘30..RRN0A. p10w ,IOWTLAGNR. .105
7 10H11.TUP0~1 105 •l0N!W1ND~ ,)OPI .IOHNCHKU
blow .IOHIPDAMP. .101*4 .10$HMAGS
910w ,IOI4PITCHM. ,jUK ,IOs!QOANP.
110w /
L’*TA UATI.QT (5)/IOHCMART SPO /,OATHO7I7)/1OMINCH/SEC
0.1* ISCALE/)/
l,ATAIE MCONV U) .I. 1,15)/1..4.4410,.45359.14.6919..3040..092903.
I •0?$3Lbb.51%.i019,47.dZZS,Z.353~.6.*5lb,?.S4.1..*..Z./

C I’IOLISH TO METRIC CONVERSION EIICONV(I)
C 1 1 .
C 2 4.4410 1.~F TO NEWTON
C 3 .e53~9 1.11M TI) KIL000AMS
C • )..39)9 SLUG TO KILOGRAMS
C S ‘304$ FLI T TO METERS
C A .0920413 ET~~ 2 TO M(TEWS•2
C 7 •0?NJ14$ FT••3 TO METIR’•3
C 0 013.3069 SLUG/FT•’3 TO K1LOSRAM/MCTERSS3
C ‘ ,7.R1I5 L0 4/FT”a TO NEWTON/METER.’?
C 1t~ 1.3530 SLUG FT”2 TO K1LOGNAN-MSe2,ET—LR~E TO NTN—M.C 11 4.4516 gs’ 2 TO CN•’2
C 1? p.54 iii 10 CM

PRINT 105
• 00103 ‘Ow alIlOx,lSwpPLoT CAUSED

• - -ITh TP ’UIJ ) . OAT P. I O)
I)ATP.U (4 Sf INC (A ,

A—33
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00100 ,ORM*TI!10)
00101 FOP~ AT IA 1O)
00)02 FORMATIF1O .4)

MEWINU 2
WR!TE (Z,)00) NOUN
WRJTE (2.102) WAIT1C
4~ !TE (2,102) CO

~~ITEI2,102) VFOIC
WRITE (2.10?) OXO
40 7 YE (2, 10?) TLE *09
W .YTE I2,1O?)WIC0000
WRI T E (2, 10?) YLA006
WDTTEU,102)P.cOPAY
WR ITI 2. 102)KPROA
WRITE (2.102) TLAORI
wRTTE1.~.)0O) ILTURI
W O Tt E( 2 , 100)  Iw yPiD
w~ 3TI(2.)OU) NCHKWUITE (2.100)IPI)AMP

( 2. 10?) SMAG
waITt1~~.10?)PITCHMW RITE (2 ,100) IUOAMP
w~ jTEI2 .lA? CsTSP
R~~~J P4O 2
QF AD(2,1O1) 0*7140(6)
OEaD (2,)03, OATwD (0)
RcAnI2,101 DAYWDUD)
ocAn(~~.1ol) DATHDU2)
RcAflI2.1Ot) (JATMOI14)
Rc AFI(2.10Z) .)ATHOI1o)
R’AI)(2.101) DATwO (1M)
RcAO&.10)) DATMD(?0)
RCA’) ( 2 .103 )  D*THD(fl)
Qç*D ( 2 , 10 1)  OATHD (?4)
RrAO(( . 1U)) PATWOI�4 )
prA f l (2 .1o) )  DAT HOIPA
RcAf l (2 , 1O) )  DATHD (30 )
Rc A ! ) (2 . ) 0 ) )  D*T HD(3?)
Rc &D ( 2,)(j1) 0*7140134 )
0,A f l (Z .1O1)  UATW O ( 36 )
RcAfl (Z,101) DAT$D(30)
RFAII (2,10l) OAYHD (40)
Dran(2 ,101) UA T MO 7 (6 )
XWMA (’TMM*X’CIITSP
!FUSCALEJO.0) GO TO 400
On 200 1.3.14
IFUA RS ($SCALC (2. II ) .GT.*RS(PSCALE (1. 1)) )PSCALE (1.I).

3
00200 CO~,T1NI’P.

DI) 300 3.1.14
JF(AHS (I*’SCALF(1.1)).LT..00001)PSCALE (1,I).S!ON (.0000I,PSCALC (1,1))
I.4LO01O(i’SCAL~~I1,I))N.,
Jc(F.LT .0.) N.E—i.

• C.E—N - 
• 
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D.10...C
IFU1..LT.D).AND.(D.LT.2.)) Os?.
IFI (2..LT.D).A PIO.UO.LT.7.31 P0.2.6
1Ff I2.5.LT.O) .AND.(D.LT.S.))O.S.
IF(5..LT.O) 0—10.

I,(PSCALEI2.! 1 .OT.0.) PSCALE(Z,1).O.
1,(OSCA)E(2,I).EQ.O.) GO TO 300
P*CAL.C(2.I).—PSCALE (1.!)

00300 CONTINUE
DI) 330 .1.3.14
SCALE (1.J) .P%CALE I 1.J)
SCALE (2.JI .PSCALE(2,J)
1FI5CALEII,J) .tO.SCALE(2,J))SCALSI1.J)USCALCI2’J)~~1.00350 CO’ITINUF

00400 CONTINUE
00 )0 2.1.6
041501(3 )SDATI4D(I)
DATsO2( 3) .O*TI~D(6•1)
OATI.UJ(I)SO*T’40(l2.!)
‘)ATHU4 (1).OITHO (16.I)
OATNOSUI).OATMD(24.I)
OATNO4 II) vf~ATHo (30.1)

• 00010 COWYINIJE

• On 11 3.1,4
00o11 D*fliO7(f).OATSD(36•I)

• CALl.. PLOTS(IRUF,1024,1)
• CALl. FACTOR (FAC)

* CALL PLOT(U.,40..31
CALL PLOT(0., 1..—3)
CAI.L SYMNOLI2.,O...13,OATHDI,0.,b0)
CALL SY1O’OL(?.. .2S..13,OATHOZ.0. . 60)
CALL SYMP OLUZ., .b,.15.DATHD3,0.,60)
CA I .L SYMS4I)LI2., .75..1S.OATNO4,0..60)
CALL SYRI4fl1.(2..—l...1S,DATNOS,0.,*0)
CALl. S’Nl’flL (2. .—1 .25. • 13.t’ATI4OS.lI. .501
CALL SYMHOLIP.. 1.6..13.OATHD?.U..70)
1)O 1)0 j.). ~ 4
IYISCALE (1.J).EQ.SCALE (2.J) I SC*LC(1,J).SCALC(2.d)’l.
,rf’41-’LOTI.)).ErJ.o) (.0.1
Tc (’-4’.OTI.H .EI).0) GA TO 110

IF~~’PLUTI.n .F’l.1) DATTITIJ) TPRNTA (!DAT(J))
I’(N.’LOT(JI.tQ.?IOAT?ITUJ).TPRP4TB(XDATUJ))
VTIT.?.?b? 1 .024’ (J K 1)
tF(J.4L.9) Y TI T . 3 . i b7—L.024 . I J—K—l)

DAY T.t1*TT 11(J)
CALL STN’flLfO..VTIT,.15,D*TT,0.,101
CALL NIJMI$FR(1..YT!T..707,.t0,SCA%Eti,J),0.,5)
CALL NI,M1410(L.,YT1T..757,.15,SCALE(2,J),0..E)
CALL $LOT (2.,VTIT—.707,3)
CALL RL0T12..*MM**,YTIT .707,2)
CALL $LOTI2..*MNAX.YT!T..?07,Z)
CALL PLOTIZ,,YTIT..7,7,2),
CALl. P1.o142.,Y?IT—.7•7,a)

: 1 .
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CALL PLOT (2.,YTIT.2)
CALL PLOT(2..*MMA*.YTIT,2)
CALL PLOT(2..YT!T.3)
jM.TMII*0. 1.
‘)f) 20 1.1’JM
CALL PLOTI2..CWTSP’1,YTIT..1,3)
CALL PLOTIZ. CHTSP’I,YTIT .l,Z)

00020 CO’ITIP4I.E

*10.2.
yri.rTIT..787.(DATPLTU,4)—SCALC (2.J))’is514/(SCALC(1.J)

—4CALEI2 .J))
CALL PLOT (XO,YO.3)
NCWT )SNCNT—Z
On AU 1z2’NCNTI
*Ts~~..CMTSP•O*TPL1(!,15) 

-
.

TFI$1.LT.XIP) xI.X!P
xT Rax1
TFIUATSLT (I,.J).GT.SCALE (1.J)) DATPLT (t,J).SCALI (i,4)
T,(r,ATPLTII.J)•LT.SCALEI2.J)) U*T0$T(I.J)v$C*f.(12..J)
v1.YT17— .787~ IDATPLT (2 ,J)—SCALE(2,J)) 1.5T4/(SCALC(i,J)
—%CALE(2.J))

CALL I’LOT (XI,YJ.2)
00040 CONTINUE

CALL I’LOT(0.,YTIT I.824.3)
0.110 C0~4T!NUE

(OP .LT • 11’ .) *9.12.
CALL Ol.OT(XP.0..999)
0~ TIIkN
IN’)

S’SIOOUTZME 5540W
CO4MON/OFLOAT/A (500) /IFIKED/IA (200)
COMMON/CNF/R(Z0D) /ICNP/1B(50)
COs’.fls/OATA/fl (300)
Ot~W w S ( O N  !CsNdr(’.31
4II~ E4*ISIC’N 0*0(17)
OTMfP’SION P44.5(3)
Dt~ cNS3ON AVIIT.3).$TD(l7.3).*MIN (17.3).ONAXII7,31
OTwI NSION 1)902W? (11)
O TMENSI(JP4 NOTOIE (?I
OTME NSIDIW ITOUCH (S)
‘01,1 VAt. 1* NCF I ITOIICPI I)) 54 1 10)
F’,.,! V*LS 4CEIJLANO, 1113011

E’.,IvALENCF IAI000I),PHi)
EOS,IViILINCE (*12) .THET)
F0117 VALENCEIA (3) .957)
IO,I1V*LIP.C1(*423).ALFA)
S 1)115 VAL.EP.CE (A (0,) .057*)
rO,lvAU NCE(A(~35I,GAMV) 

- *

A.3S

--
~~~~~~~ •:7~~:-- .
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E’IH1VAUWCI(*(?S, .41(0)
IOtIIVALEP.C1l*(Sl) .At.TD)
FO$IIVAL EIWC( IA (231 P .TWLT!C)

• tS.,TVAI INCI(A(13?1.P%IIC)
IIUEVAl.INCE (4(236) .V (OIC)
EI)’i7V*~. ~P4C( (8(3391.020)
SO,,! VALENCE (06.8 13*) P

LOUT VALtP4CL (V~w.A (?S) Ii (TI4TN.5(17))• ,W~lV*LFNCFIT$.OT.S(34)),IRLDt.STK.N(7)).(HE,S(14O)),(*E.S(14i))
P0I,! VA1.ENCP (YE .0(14?) ). (*CG.A (114)) • (YCG.A (1TS))
cI)t,TVALSP.CE(*IL.6(2)).If.UODED.b (ll)).IRLATSTK,0(9)),(ALTCON.0I143

880001 )).(ALTOCOM.N(1441).(RLNSTKO,0(e)),(THNOTIC•5(1S)).IALPAIC,R(42)

L 011012 J,IVUTIWM.#iU20)).IYCOM,N (143))i (*COR,OII4b)).I2TOUCH(1).IAI1O))
tI).IIV*LLP4CC(ALT,A1113)I.(PLTSTKO.0(10)).(V*.A(200)).(VY,A (20i))
.Qi,IVALENCI(PS7CON,R()50)),(PIUICOM.p(140)),(TMETCOM,11 1147))
,I)IIJVALENCC (VXCOM,0(149))
FOISf VALI~P,CEl*LTCON,R(343)) • (ALTOCI)M,01144))
IOiJIVAUPiCI (IA (I) • IMODE )
FOIlS V*LPNCF (IQVOK.!* (15))

EI)IPTV*LSIWCE(IL*ND.I0 (3))
FO’,!VALLP.CI (TA(133),IS$OW)
E0’IIVALS54CEIIA($4) .INUNNR)

IA (90) , ICHNOF (1,1)
EOI,IVALINCE ($OTD~E (1) ,AI AAT ))

SOIl! VA4..SP,C€ (18(105) ,NRUN)
IO.~lVALEP,CFIM(2fl)EIiJIVALENCE (I~~

(4) ,IZERO)
loll! VALI NCE (15110) ,1S~’I’RT)EI).,1V~LINCE (1510)1) .ICOPY)

• Lo,J!vaL’IWCFIIMIOlA ).ITD)
E’1$,IVALIHCEIIH (017),IUSIR)
,O,,fVALt hCE(I3(2~ 0) .P.UM( L) )

f0I,IVALFPICS.(O(04) .9*0(1))
eoI,TVALENC!(o(02t).*V (1))
E0’IIV1l.PP.CE(fl(0??).STD(1))
FOIl! VALENCE (UI 2 23) ~ *MI N( 1)

SI).,IV&L1* PCI (0(174) .05*0 U))
FOi.IV*I.liPiCE (0(225) .DPOINTI 1))
E0.JIVALPPICE(O (240).NE*T)
lOll!V&LVPICE (UYIIRH,AU41)).(VT005,AI62)),(WTUQS,A (63))
IOISI9ALtMCF (XI 1.8(499)) • (Y11,A(4931)
SI)lIIVALI~NCt (ALTD. A (*O) I • (ALTOCOM,q(194))
DATA IICPIP.5941.L).L.l.3)/3,o.S/
DATA (ICNP.1W12.L),L.1.3)/11.12,i3,
DATA (ICI4P,IWE13,L),l..1.3)/19,20,21/
OATA gTuP/10/
IF(JwOOE)10.900 .100

• 00010 CONTINUE
IO A.O
Ofl Ii 1.1.3

1’O fl
• *VIJ.IP.0.0

• STI3(J.1).0.4) -

• A_ ST

I
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0M1P4(J. 3 )  .1,0(9
0Mb (.1. I) .—1.059

00011 CONTINUE
00 1? J.1.l) - •

000 TNT ( j) .0 .0
00012 CONTINUE
00100 CI).,TT NUE

110.0
IF (,JLAND)2,2,i

00001 ITO.0
1)0 3 .1.1,4

!FUTOUCI4(J .E0.1)ITD.i
00o03 CONTINUE
OonO2 CONTINUE

ICON.0
ITQ ANS.0
IF (VR..LT.100..AND,THTN.ST.60..ANO.ITDP.t0.0)!WOV.1
Ir(VRl.GT.300..*ND.TNTN.GT.20..*NO.ITDP.EG.0l 570*143.1
I’ (v RW. C .T. 100. .ANO .TMTN.LT.20..*N0. ITOP.EQ.0) ICON.1
MOO F Psi 50I)E
IF(ICON)102,l02.101

00101 CONTINUE
II. ’
GO TO 401

00102 CONTINUE
IF (!TRAP,5)301,301,201

00201 CONTINUE
F.?
GO TO 401

00301 Ic(350V)b09,409,302
00302 o.:*
00*01 CONTINUE

PAR I)) *MLONSTK PLNSTKO
PAll? ) $014
PA R (3) TI ROT—TNROTIC
Pa0(4).RLATSTK—R1.?ST.tO
P*a(’,).l1UI,PED

PAR(s) .*LTD.ALTDCOM
PAP(W).UTIIRR
PAR (1 U).VTIjIWR
0 * 0 ( 3 ) )  .VX—VXCOM
0*01 )€).T,4T—THSTCOM
PAD (3 3) UJ4ETA
PAR 114).PSI—PSICOM
PADUS) .1451—PMICOM
PAD (14) .ALT—ALTCOM
e- ’*O() l ) .W TIIDO
(:0 .02 .1.3.37
*V(J.K).*V (.J.IC).PAR(4)
STU (J.0 )USTfl(J’K).PAR(J)”2
1F(Pa4~(.jP•6T.QMAX (J.F) P OMAX(J.K) .pA9(J))F(PAMUJ).LT.XMIN(1.K)) XM1N (J~K).PA0(J)

A—SI •

~~- •• • :4 Y~ •~ .
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- • 
•
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00402 CONTINUE
P411W Ii) SWUM I 1) ICON
141,14(2) .NUH (Z).IYPANS
P.lIM(3).NUM(3)’IHOV

00501 CONTINUE
IF ,JLANO.EQ.0) GO TO 609
I F (  IOVUK) 603.601,502

00502 CONTINUE
• 1,410*) 303.503.601

00503 CONTINUE
0I’V3INT (IIUTIWI T
0.011*47 (2) UALT ALTCON
000INT (3) —YE
I’)”’

OfloOl CONTINUE
I’ (ITO) 609,609,603

00403 C’V-$TINI’S
DPOI~-Y (4)  sX E
Dl~O INT IS)UY C
000tNY (6).TMET
000INT (7) eAtFA
000INV (M)SP%1 -

000JNTI4.) 
~~~~000INT (1OI JIETA

000II’.T Ill ) aAt.T0—IiOTDKE (2)
IT’).’

0O~,09 CONTINUE
1T00. ITO

00*00 CONTINUE
OcT1IRN
S ‘dl)

SUIIROUTINE OATS*V
CO.IMON/XEI.OAT/A 1300) #IE!XCD/I* (200)
cOsMCfrd/Chr/p (200 P /IC*F/Z8 (3,)
C0140014/DAT/OATT!T (13) .O*ThD(40) .C14T$0.$CALE (2$),

1 TMM*X.IWPLO1( 16) • ISCALE
COMMON/UAT?/OATPLT (300,13)
CON~ON/(lP.LOCK/IPtOT(I4I ,!PWNT(11)
(ONPONICOI.EM/IMCONV (15) .PSC*LE (2.14)
Cfl~MON/SCP/MTMAP4S U4) ,wPt.OT (14) .IDAT (14)
!1)t)IVALIPiCF(1A(1),IMODE)

EI)UIVALEIICSINCNT.I0 36 )
EOUIVALEhCFIWTVME .A(304))

EOnIvALENCE(A 303 ,TD’E)
D*T*(IPLUTII).Ia1.14)/122007,122009,122011,1?016.12014,

1 IIUU€.Iifl01.11003.51070.SlO$J.31010.62140,11023.52142/
OATA ISCALC,0/
OA TA ISIT/0i

• TE (IMUIk)i,1,b
0000* TP IISET)?.2.b000

_____________ ______________________________________________________ _________________. —  
• • LT1 fl~~~~ ~~~~~~~~~~~~

_______
_ !
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00002 00 3 .1.1.15
00 3 1.1.300

00003 I)ATOLT(I,4).0.
1)0 7 Jsl.l*
PSCALE (1.Jl.—1.(*
PSC*LE Ie.J) .1.C*

00007 CONTINUE
(0 100 J.1,t*
l’TR*NS I l).IPLOT (J)/10000
PIDLOT (J).(IPLOT (J) PITRAPIS(JI’10000)/l000
1fl*T (J) IPLOT (.1)—MYRANS IJ).10000—NDLOT 1.1) ‘1000

00100 Cn’JT!NUE
YcFT~~I
‘ICNYSU
755*0.0.
T~ w?’O.
‘Vt TO 1000

0000b T UTSI)
flTIM.~ TIMt /30O.
TF(PTI~ E.LE.1S.) DTIM .03
1c(TIMF TIMP) 1000,4,4

00004 y7s2.t1MZ.DTIM
44CNT.P4C NT. 1
IF(NCMT.GT.300) GO TO 1000

DI) 200 ,j.),16
IF IMPLOT (J).’U.1) DATPLT(NCNT.J).A (1DAT (J)).EMCONV (MTRANS (J))
IF MPLOTIJ).tO.2) D*TPLT(NCNT,J) 0(IDAT (J))•EMCONV (MTRANS(J))
IF(DATPLT(’.’CNT.J).GT.PSCALE(l.J)) PSC*LE(1,J).DATPLT(NCNT,j)
Ir(OAtPLT (NCWT.J).LT.PSCALE (2.J))PSCALE (2.J).DATPLT (NCNT,J)

00200 CONTINUE
OATPLT (NCWT,lb).YIME
Y4MA*.T 1~ t01000 CONTINUE
IF (NCNT.6E.300) NCPIT.300
O~ TIlkN
EN!)

S,,OIH)UTINI PRINTO
CflsMON/XPl.OAT/A (500)/IFIXLD/IA (200)
COMMON/C$F/R (200) /ICBF/!N (30)
COMMON/DATA/I) (300)
PI’IFNSION *014111,2)
OTUFIISION 007(11.2)
DIMF NSIOP. *VII7.3),STD(17,31.*NIN (17,3),ON**(17,3)
‘)IM’NSION 0*7(1(2)

D714F’ISIOP4 000INT(11)
DIMF IlSION 141(17.2)
DIMINSIAP ! 5J(6.4)
ruIWE NsIoN .40(11.2)
(lT~ IIjS10PJ ICCIbI
DI5FWS1ON 00(6)

4.50 •
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DIMENSION 141)14(3)
DIMENSION 01)7(0,3)
DIMF.NSIOP.. 9*0(1?)

DIMENSION 5115(0,3)
FOUl V*LENCE (XA(1) .IMOO()

EOIITVALFNCE (1*1003) .ISMOW)
f’)s~Jv ALFNC( (IA (004) ,INUMBR )
FOIJIVALFP4CE (TA(Q0) .ICHNSF )
FOIJIVALENCE (16(103) ,NRUN)
El).ITVALPNCF(I0 (4) .17E00)
EOUIvALINCE(IR (10).ISPIPRT)

— EOIIIV*LINCE(I0(011),ICOPY)
E1)I,IVALEP.CE (10(014) .1 TO)
SOIUVAL.E$CE(Id (fl15) .10*)
c1)1lIVALEIl~F(O(250) ,NUM(1))

IQIIIVALINCE (0(04) ‘PAP (1))
FO,,19A4.tNCE(O(02 11 .*Vli))
(1)”! VALENCE 10(0721.s70(1))
FQUl VALINC((!*(199) .N2)

EO.,IVALFP-CE (0(3?3),*MIN(1I)
lo ll VALIPICE (0(174) ,QMAO (1))
u OII1VALI P4CI(F)(?25) .000!NTI1))
EV)u IIVALI HCE (t11240) .NE*T)
FOIl! vALENCE I T*F .4 (493) ) p (7 yE (692)), (TSCPSEC.A (491)
EIIIIVALE1*,4E (PIOAF,64490)).(P(OVF.A (409)).IPEOSC,A (606))
FOIJIVALE I CI. (1ILNAF .4 I 407) ) , I RLNVF .A (416) I. (AL$SC,A (405)
EQIJIVALFI CE IPLTAF.A(4d4P1 .(RLTVF,A44831).(RLTSC.A(482))
DATA IC0l~Y/l/
OATA (FC(1).I.1,4)/i,4.7.10.13.16/

* DATA (,1fl(I),I.1,6)/3,6,9.12,1S.17/
lt*TA (’41(i,I),ISi,2)/4140L0N .4$$Ti( /
‘)ITA (H1I02,I).I.1,2)/4I~Q0 .4w
0AY*(HI(03.1).l.1,?)/l,HOTNI1 ,~ NT
I)*T*(HI(4,I),I.1.2)/451ttAT ,4~4~Tg /
I)ATA (5I(D~’,I).!.1.2)/,PsNUDP .4P4t0 /
DA7ADIIIA.I).I.1,2)/4M*E L .414 /
DATA(fl1 (7.2).I.l,2)/6P4VP1 .414 /
04?4 (41 (’s.IP.I’1.2 /4$AL TD,*$E /
DATA (5119,1) .I.1,2)/4NlITtlR,4NI~ /
DATA (‘41(10.1) .1.1,?)/4MVTUI4,414’% /
0*TA1NE (11,!I.Iul,?l/4I4VX ( .414 /
OATA (H!(i2.t),1.1.2)/4WTNET .411E /
fl*TAIWZ (13.II,!’l,2)/4WISETA .4w
‘)*TAIHI(1’.I),I.1,2)I4PIPSIE .6(4 /
OATAI$41(1S.1),I.1,2)/S1*IPII*E .6W /
OAT*(HIt1b,I),1a1.2)/4$ALT ( .45 /

DAYA NI (17.I).1.1.2)/’l-IWTUR .450
OATAI$.J(1.t),1.*,4I/414T141T .4W NA ,6NXINU .4145

DAT A (14J12,T),I.3,4)/414T1’t7,41IA NI ,45N114U .455
DATA (PsJ(3.I).1.1.4)/4NZF .614 MA,’N*IMU.4’4M
DATAI’lJ(4,I),!.I,6I/4142? .414 MI .414N1MU .4145
DATAls$l01.I).I.),~e)/4NTN(T,4NA /

lt4T*(P.$(?.1),!.1.2)/6H 141.414 /
OA TA ( N$(3 .1) .t . 3 .2 )/AP I  TI. ,41i /
I)ATA IMK (6,fl.!—1.2)/aH XE ,4P~

A— ”
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OAT*INKIN.fl.I.1.2)/614 YE .414
DATA (140 (04.1) .1.1.2)/E’4TKET,414*
OAY AIMK(O7.1).I.1,2)/6I4ALFA .411
1)ATA (NP(b.I),I.1.2)/414 PSI .414
DAYA (50409.I),1.1.2)/ANPHI .4.4
O*TA(PIIIUO.I) .Z.1,Z)/41441TA,4,-4
fl*TAIWRII1 ,1) ,Z.1.?)/4NALTO ,6P1E

DATA NW1*C/2/
IF II?Ek0) 201.20%.*01

0010* CONTINUE
A~dO.0.0
DO 102 1.1.3
00 102 .1.1.0
S’,M(J.l).O.O
OIIT(J.2).O.0

102 CONTINUE
Dl) 1113 2.1.?
1~O 103 .1.2.11
altM(J.Z)S0.I
PIP? (.1.1) .0 .0

103 CONTINUS
RFTIuM ’.

201 COwTINUS
301 CONTINUE

O*T11 (1).DATEID)
OATFI (2I.TTM((D)
I,(ITO.P4.1.0Q.IOA.NE.1.) *0 70 306

*Nfl.ANO. 1.
00 302 2.1.3

• 3 1 4 ( 1  .I) .SUM(1.I).OMAX(10.I)
5014(2.7 )USUN(2.T) .OMIN(10,1)
5114a43.I).StPud(3.1) ‘ONAX (16.1)

• Sl,M(A.I).SUMI4,I).XMIN (16,1)
51)4 l’s’ I) ‘SIPS (S. I) OP1AX( 10.1) “2
$i,s~ *, 1) uS(15 (~~‘I) ‘Xl~1N( 10. I) ‘.2
5il~ I 7~ I) .SiPs (7,1) .1)5*0 I 16. 1)

(0.  1) SSIIM (~~.I) • XMIN ( 16. 1) ‘.2OUT I3.I).SUNII.H/*NO
flulT (k.l).OIIT (2.1)/AND

OIl? (2.1 ).5lP5(2,II/ANO
011711.1) .%I,S(3.1)/ANO
OPT l4.I)vSIlSIA.I)/*NO
OI,T(5.II.SDPT(Sj,N(5.I)/ANO—OIPT (1.fl*’Z)
OIIT (A,IISSCI0T ( SIlM(6,1)/ANO.OUT (2,I)’.2)
OIl? (7.1) uSUPT IS”M (?.Z) 1*1*40—OUT là. I) “2)
O’IT (0.1 )5590T ($~s($,5 )/*140 0UT(4.I)’.2)

302 CONT 7501
L~f) 303 J’I.%I
*‘l.q(j .l )eA(lM(J. 1) ‘OPOINT(J)
*flu (J.2P.IU5 (~J.2I ‘090114? 1JP”t• tIT (J.1).AIPNIJ.1I/ANO *

Oil? (J.2).SOPT(*UMIJ.2) /*NO—IUT(J.Z)”Z)
303 CONTINUS
304 CONTINUE

01) 6002 .1.1,17 -

• 
*62
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•

• • .

r~ _ _ _  i-*. —~~~~~~~~~
---- .

~~ 
—

~~ ~~~~~~~~~



N60C 77024—30

01) 4002 2.1.3
IFINUMU).fQ.0.) SO TO 303

AV(J.1)SAV (J,ZP/NUN(!) •

q?I)1.5T01J.I)/P4VMII).Av (J,II”2
IFISTOZ.LT.0,) GO TO 306
ST’)(J,I).SQRTISTDIJ.I)/NUMl1) *V(J,I)”2)
GO TO 307

303 AV (J.1).0,
• 306 5YO(J.J).0.

307 CONTINUE
6002 CONT INUE

IqllN.N2
DO 6000 LL.1,ICOPY
10*oI.1

• #011., ~000
P~ INT 5001,NRU’ôOATfl(1).OATE1(2),IPAS(

PRINT b021
POINT 8025

• POINT 5022.NIIN(3).NIJM(Z).NUN(3)
P’TNT 5423
DO 6001 sU.~ ,6
IC.WCI~ O)10.001(40)
POINT Solo
PDfNT b024.(IIWIII.J ).JsI.2),(*V(!.J),STO(!.4),OMAX(I,.Jl

000001 .VMI’4I7,J).J.1,3),I.IC.ID))
4001 CONTINUE

IDAAV .IDAAE.1
POINT ~0l1.OINT ‘,OO l.’4RuN.OAT(l(l) .0*7(112) ,IPAI(
POINT 5027.8140
PoINT 5033
POINT S0?e
PDINT 5017
P’IMT 5029.(MJ(1,J),4.l.4).OUTU.1).OUT(S.1).OUT(L,2).OUT(S.2)

000003 .OIIT(1.3).OUT(3.3)
POINT 801*.($J(Z,J),J.1.41.OUT(2,1),OUT(S,1),OU?(2,l).0 Ut(6.Z)

000001 •OIPT(2.3).OUTIS.3)
POINT 50~9,fNJI3,J) .4.3,4) .OUTI3,1) .OUIIT.1),OUT (3.2) .OUt(7.2)

000001 ,OUT(3.3),OUT(7.3)
P075? 5029.(wJ(~~.J).4.1.4).OUTI4.1),flhJ7(0,1),OUT l4.2).OUT($,2)

000001 .O.sT 14.3) ,OUT 16.3)
~‘INT 

5021,
POINT 5U30
POINT 5010
•0~NT 503*.((NI1(I,4),J.1.Z),DPOINT(1),eUTII.1),OUT(I,l),1.1,3)
POfNT 3026
P’(P.T 5032
43~Ø.T Solo

~°t’-T 503*.( (140(1.4) .4.1.2) .OPQINTII),IUT(I.1),NUTII .2).Iu4.1I)
901’,? soIl

6000 C0’.TINUI
POINT 7400
POINT 7001,TAP.TVP,TSCPSEC

• PO INT 7002.PEOAS .PtDvS,PEOSC -

A.63
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NA0C 7702’—30

POINT 7003.RLNAF.RLWVF,RLNSC
PRINT iOOe,OLTAF.RLTvF,NLTSC

7000 FAON AT (100.3011 PILOT W000 LOAD FUNCTIONS ) •

7001 FORMAT (100,IOPI TAF. •F10.4.10M TV?. .?10.4.1SN TSCP%(C.
1 •F)Q.4)

7002 FO11*MAT (I0X.1O’4PFDA~~ ,?1U.4,A014 PEOVE. .F10.4,IONPEDSC.
3 •F1O.AP

7003 FVIDsAT (lOx.10$RLNAF. ,F1O.4.101*IWLNVFS .r10.4,1ONRLt4SC5.
I •F1 0.A )

7(104 FnOsAY (100,)0H PLIAF. .110.4.10,4 RLTVF. ,P10.4.10H RLTSCS
1 •rlO ..)

OoruOO PETIJPPI
05(100 EORSATI.20,171-ICRF fLIGHT DATA )
O’nOl FV)Rl~MT(l2X.1?HPlPN NUMSER •34.Z0X.6HDATE ,2*10,*6&.6,4PAG(
00(1001 .34)
OSoll FI)D~ AT (1,41)
0~.it 16 000,.ATI),-,0)OsnlT 14)05*71314
05n23 FOOs*TIksU.4$X,I7MSTATISTICAL DATA
(P5(122 000MLTl*I.0.130,2$Ml IRST INTERVAL SAMPLE SIZE .13
000001, 7x.cPsSFCONI) INTERVAL SAMPLE SIZE .13
00(1002 .70.25 .T14100 INTERVAL SAMPLE SIZE •I3I
O~~’23 cn AT(1u0,13X,4WMFAN.70.35P14S.40.7$NAAIMU’4.3X,7KMINIMUM
Onn OOl , 6A,.*IMEAN.70,3P.RMS,30,755A*IMllN,3X,7HNINIMUM
00000? • bX,4NNEAN,Tx.3140143.30,7141460150$.30,7MMINIMUN)
05074 rflpsATflW .2*~. 10.12110.3) 

-

05o28 FOKMATI1WO,1S0.1OMCNVNTNAL .30*
000001 21KT’~ANSITI0N MOD ( .19*.
OnnOOE 24.4 5&IVt R MOU(
0S026 FOWMAT (1P.0.4U$PRO14 — POINTOUT CALLED WHEN ISI4PRT • 0
oso27 FOOMAT ( 1s0,I9X.oAHCOWSECUTIVE NUN AVERAGES AND STANDARD DEVIATION
OOnoU 13. 200 .F3.0 • 2* .4 SOUP(S)
0302* FOOMATI)I-l0.?VX.10Il AV (040E .60,1014 RMS
000001 • b0.)Os AvERAGE ,ox.1Ow Rs$
000002. 60.1(114 AVFRAGE,40,10,I NMS
05029 FO*MAT(304.4*4. 64,oI?10.6,60))
0sn30 FODsAT (1l~0.19*.INHVALUt$ AT T~E KAMP •270.THAVERAGE 430.350s$ 3
0sn31 0OWMAT(100.2A4.60.F10.4.300.F1U.4,60.P10.4)
Of,032 çflR.4AT (lp,0.l’X.2ONTO (JCP.DOWN P40*5(7(01 I
0’~o33 rnPsATc~ psfl.?9X .IOHCNVN?NAL
04,0001 .PSX,215714A145171014 MODI.
000002 ,110,2.M1*IOVI.0 MOtit

IN!) -

PLOCIC DATA
Cfl’~M0N/CPF/R (2001 /ICNF/I6(50)
COMMOP./T’dLOCK/TPONTA (500) .7901471 (200)
CO#sl)N/$FLO*T/A (300) /IFI*ED/2A (200)
0f~FNSI0 ’. TPAII5O).TP*?(5O).TPAJISO),TP*4130),IPAS(30),TPAO(3O),170A715U),TP*0(50p,TPANISO),TPA*0150).TPI1(50),7952(S0),T903(30).
27P06130 I -
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NA’)C 77024 30

DIMENSiON DOPA (15) .DYPA(13) .029*1*5)
(1)I,IVAL(PuCE (TØA*(t),TPRNTA(1)). (TPA2 (1I•TPRNTA($1)PP
1(1083(1).TPOtr T*l3Q1)).(TPA4(1).TPQNT*(131)),(TP*3(1).TPRNTA(101I)

• 2,(T#Ab (1).TPPPITA 2SI ),CTPAT (l).TPWNTA(301)).(TPAS (L).TPONTAI3S1))
3, (TPA9 (1) • TPONTA ( 401) I. I YPA 10(1). YPONTA (43k) I
f1)UIVALCPC? TPP4MTOII ,TPh1I3fl,ITI-’QNTB (51),TP$2(1)).(TPQNTG(10t).
37003(1)), ITOONT’4U81) .TPb4II))
!1) I IIVAtENC((Su’A ’ i .A ( 1Gt)) ,(CS000.A 1182)) .(OT,A ( 160l) .IA REA .*( 100) I

I • iOZP,*(33 1) I’ (olD.A (359))
EOIIIVALFNC((PTIIQR.A (32)),(UTUPR.A (33)).(OTUQA.A (54))
EOIPIVALEP.Cl (1(9?) .6) • (XMASS,A(la01 ) , (0091(1) .6(104))
EOII1V AI.INCF lIb (11),ICOPYI
F-)I,TVALE$(?(l)YP*(1).6I210) ),(VDIC.A(22H),(PH1IC.A (230))
crn IVAU NCI.(TNETIC.A1232)p.IPSIZC.A(232)),(GAMVIC.*(233)).($*NMIC

• *,*(?34)$.(PPIIC,A (233)),I0ittC.A (~ 46IJ,(0N1C,*(237)P,(VE0lCI
2*12301). XIC,A (239)).(YIC,A(240)).INIC,A (241)).IXI**IC,A (243))
FOIJIVALE PiCE (XIYYIC,*I244)) • I*IZZEC,A(243) I • (X1*ZIC,1I246)).
1I.FtI!L!C,* 247) ,IWW*TIC,*(246)),( wAITO,A (ZSII),(OZP1(13,A (257))

• £‘)‘pgVALE,~CEu~2W,A 33$1).lNZ0.A1J59P),( TMROTIC,6(ZS)I
*QUIvALENCEIT’4?’dC!C.0(1w)).(VS,o(30)),(VNWHIC.N(38I)
IOsIIVALINCE I VI.aPlC.0( 36 ) I. (bI.TAIC .5 (37) I. (ALPAIC.N (42) I
l01,IV*CFNCE (!FLA?.!*(6)).(IDT1,I*(b1)).(IDTZ.IA (62)),IIOT3, 4

31AI 6311,(ICO.1A 041).1I6E*O.!A (104)).IWRUN.IA(103)).IINDEXT.
21A (110)),IIMACN.IAI1I4)),INUSEO.IA (160)).IIF.ULR,tAll6.I),
3 l 2TA S~ .IN( 1O))
F’)PIIV*LFNCEITFMJI.i14*)),(TRPJ*.0(b0)).1T041.0(S1))
IOIPIVAtFNCF (COl .IOSE,A (110))
EQIPI VALENCE (?Y4wJ1 .0(32))
(‘$11 VA1FNCE 10153) .WWOOT1)

* S0,PTV*LFNCF (IELAT,1A (6))
DATA ZPLAT/1/
DATA 500073/5.6/
0*76 ICnP’v/l/
DATA SRA’~/?S.gS/.C$ORO/7.V3/,OT/.03/,ANC*/ll1./,O2A/.0t743/.1 ‘20/57.3/

* DATA RTUIIN/0./.IITURO/0.,.RTUNS#0./
DATA AL?AIC/$./
081* vNTupp.,o./,vC?tgo0/O./,voywIO/o./,vNW/*./.vEw/0./,vos/o./
DATA IDT1,23/.IDT2/3O/,IDT3/100/
CI*TA COIIRSE/0./
DATA VS/5V,/ •

DATA VLWMIC/fl./,VNWOJC/ .)0./
* DATA G*,IVIC/0./,GAMNIC/0./

DATA PsIr/u,/.(4NIC/0./.0pIC/0.l
DATA P’$IIC/O./,TWETIC/O./,PSI!C/l./
UATA IDhl’A (3).I.1.*5)/ 6.6*.4.S.•3 .?S,•3 .7S.e..30..1e.U,
*?5.55.J1.N3.71.40,50.44.49.9,34.923, 34.92S.Zs.bI /
(DATA IIs,kAlf).1.).l3P/ 0..0..$,Jo, O.3a.0.,O.,9..0 .,0..0.,0.,0.,

1 )1.Ub.—*l,00.0. /
DATA (U7pA(7).I.$,1b)/3,07.4.7,4.S.4.S,13,.3.,IP.,7.73.7,429.
I 0..U.,L O,04,O..G.,$.015/
PITA lFtsFLJC/s00,/,WWATIC/100,/,TEPJ1/930./,7RpJ1/1*L0./
(DIVA TNJI/032./.TYAWJI/OSQ,/

• 
• - 

• 
DATA OIC#100.F.YIC/100./

• 0*7* XI,XZC/8293./,*TYYIC/45354./.*IZZIC/27506./,*I*ZIC/074./
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NADC 77024—30

DATA ICG/1/
DAT A WAITO/12bO0./
DATA 17*50/2/
t’*T* !N0EXT~ 4/
DATA NOSED/U
DATA 0/32.2/
DATA 1GIAP/I/
(‘ATA VUIC/0,/ -
L1&TA (TPAI(I),I.l,30)/1OH PHI—DEG. .10H Tw(TA—D (G.IOH PSI—DES.

1 1014 P141~~— RA O .10.-. TMETR—OAD
210w PS11I~U*n.,*0HPHID R/S .101-s THED P/S .1014 P520 N/S .
310.-s SINe P’~T .lOs COS!P4IPHI,10H SIN THET .1014 COS THEY .1014 SINPSI
4 .10w COSINEPSI,10M T11 .101-4 T21 .101-s 731
l b s  TI? .lOu T?2 .101-s T3? .1014 T13 .1014 723
I .105 TU .1054 ALFA—DEO..10$ RET*—O(G .1014 ALEAP—RAD,
11 05 RET*w—RAfl.10w ALFO—R/S.,10.4 WETD—R/s..los-s SALPI4 .1014 CALPIS
3 .1011 ~ 7N (ET A .105-I COS RETA .10w GAMV—OAO.,10P, GINS—PAD. ,
110w P14 1’Afl/%, ,LO H U0—P./S. .10.-s 414.9./S. .1014 PL R/S. .1014 0L 0/S
1 ,1’JM RL—IIAU/5..1flH ~LH~~/S. .10si OLO—R/S .1014 PLO—K/S. .
330w PT—P./S. .10.4 OT—K/S .10.-S WT..P/5. .1014 PNWN R/5..1014 0051*4— 0
1/5, .“

DAT* (TPA?(1),1SI,50)/IOHRNON—Q/S, .1011 PTIJP+s—N/S •
31(1.. QTUK$—0/5.lOs-. RTI)R~,—R/5.1O14 P90—5/5? .10.-I OKI)—R/S2 .1014 1400 0/
33? .1014 uP —1- ./S. .10s V#—M./S. .10w 00—5./S. .1011 IITURv—w/S,Zflw VT
30R0_M/S.1(14 WT000—N/S,ROH VN—M/S .10w V(—M/S .30 1-4 VD—M,/5.
110.. VI.t-14/S .10,4 VT—N/S .1014 Vf3—N/5 .1054 VOw—N/S .101. MACN—
IPo. ,)0~. VP4P—P/% .101. vIP—s/S .ini- VOR—N/S .101-s v(O—pcNOTS.
110 w vNw—N/$ .101-5 VFW—M/S .1014 VOW—S/S .3054 .105-5 ALTD
11415.10$ XL1)P,r,—P/S.)0s XLATD—0/S. 1 014 ALT—MTR .10w OLON—RID .
110w sL AT—WA D •*0p4 %I’ILAT .1014 CC)S LAT .3014 VND.N/S2 .1014 VFD M/
15? .10” VflD—M/S? .1014 AX-M/S2 .1014 *Y—N/S? .10P1 AZ’M/SE .10w *0
1O~ w/SC .1(,Ii AYP—M/5? .1011 AlP—MIS? .101-s 0—N/U .1014 .
3 l OW •10w /
1~ATA (TPA3 (I).IS1,bO)/10+, VCAL—KTS .101i .1011 190—METER • *

• 11054 Y~ lI-$FT FR.l014 H,0—I4ITEP.10N UNR—M(TER,10s 0E0—sETER,LOw Po—MET
lea .1014 wTv—sFTFu,10w COUWSE—R..1OHXLATK—AAD..10N*LONI*.OAD..1OMCLA
170—11*0. •i0HSl’a THETO .305 C0S TNETR ,IOH*I*x—IcG—52.IOWXIYY—KG— .s?,
ZI OSXEZZ—m4,—s?.l0HXIx7—K1—142,1OH A t 4 C ( 1)  .10s4 *5C12) .10.4 xwc (31

• 1 .10.1 X~ C l6) .105 ONC (S) .1014 XMCIÔ) .10w XMC (7) . *

3 10w x )4 C( O ) .10w XNC (9) .10w 4 5 d b )  .1014 XP4ASS—I(6 .101-s CL
1 

• .lUps C(1 .30.4 CX ‘101-’ CV .10w C? .101-s F
1A1—P,TN .10p1 FAY—NTN .101-s FAZ—NTN .1014 ?EX—i-ITN .10.4 ?EY—N7w
11 0’-. FCl—NTN .10.4 F47—NTN .10.4 FOY NTN .1014 FIZ PITW .101-s 1T7—NT
1P~ .3011 ?TY—NDI .105 ET?—NTN .IOHFNOPTN—NTN .IOHF€AST—NTN ,
11 0w rUOWN—NTN /
DAT*ITPA4 (1).151.50)/1014 EG NTN .1014 CROLL ‘405.1014 CPITCHMO’ •
110w CYAW MOM .1014 TAL NT—M ,1OHTAIU NT M. ,1OHTAII—NT—U .10$TIL NT
‘P.
1 .10WTE~~ NT— M .I0NTEN—P4T—M .- .10,4 TGL—NT— N .1014 TOM—NT—N .1011 TGN 

*1P~~- .iUI, TTL—NT—M .1014 TTM NT—M .701, TTN—NT—N .10.4 071—SIC .
11014 OT?—SE C ‘10,4 DT~i—SF C .10w IsR~ 1.ETFP .30W .1011
1 .1011 .1014 OCS METE~ ’10i-s YCO MFTE9,1014 HCG NETEP •
11 0w wAIT—oR , )OWORAPI.-P(T/M?.1OIIOIPARC—N/52.10$ AR(A—N2 .101-s 501.4—
*5 . .10w csOoD—s . ,10H01-sO—KG/w3 .1014 XNOSC.—M .10.4 *5*1,40—P ‘1054 *3kwqA.M .101-s *LWNG—N .1014 DXPI.T 0  .10.4 D*TAIL—N .lOs 000M0k4—M.

• 1—66

— 

0 ~~~~~~~~~~~~~~~~~ 

—_•— —- —

,r ~~~~ —a—- -4 .- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — —



.4aoc—77o24 .3o

1 10$XFRNTNO? 5. 101400EARP’OZ.M. 101-sOXPJET—P4 .
1.J(T.’.10w0*WwG.J—M .10*400LWGJ—N .101-s D*CG—M .101-s
110 s V* M/S /
O A TA (TPA~,IT) ,IS1.50)/1OH VY— M/S .7.11014 3.10$ 1001*4(3—0/S
1.10w UYNOSG—M .1OH DYNAIPs M .101-s OYOWP4C,0M. 1OHDYLWNO—R—N .1014 (3V~LIT—s .1o.-,OYYA IL— ’4 .b0$0Y014056—$ .IONOYP 014T.4Z5 .10.40Y0(ARNZ—w
1IOSO YFP’TC$J—M . b0H0YRpTCl44—N,10wUYyAw~)—N— • 1ONOYNWG—4—M • 1054 DYLWG
1.1—s .1014r)Ys 4—M .101-I XPILOT—M .101-s YPILOT—M .1054 ZPILOT—w .10.4

• 1 .101’s VDIC—N/S .10w Pi-5IIC DF.G,10N TH(TIC—O.,b0rs s’SIIC—fl.
11 0,.. RAMVIC—fl ..bOps GAM HZC—D..1O$l’bIC—P/S. .10.-S OOIC—Q/S..ION kRjC Q
Il~ ..10s-s vIOIC—NTS.101’. XIC—METES1’.105 YIC—METER.10I’ $IC—ICTEP.1OwwA!
ITIC—OG .101-.*TXXIC NIl? .101-s*IYYIC K142.L0H*!ZZIC (CNS.10,,*I*ZIC ,(l4S.
1 15)ww OU
LILIC—*G .IOHwwAITIC—KG.b 0H WFIJ(L 00 .101. W ..AT—I CO /
DATA T#AOlfl.I .1.SIH/10H 0*270—00 .1014 5STOR(—I(6.IOH

11 014 DXCGO—M .10.-s D7CGO—14 .10-s CO—PC? .10.-I IIZPIOSG-w .1OHDZMNG—’4
I .iwsnz~we—’. .1OMOZLw G—N .10$l)ZPt.7—’. ,IQNOZTAIL—l.
1 105407451)RG—M • 1OIIDZ?I.OZ—P • 10141)jO.4O7—M • IOwDZFP?C144—M, b 0$DZRPTCI4
1.1.w.10H01vA5—J..s .10u070w0— .J-s .1014071,WG—.j—5 .10.47C4—CGR—id ,IflwHOE

• 1C5(1 —M .10wMfl~CP~ 2)—M.b0H$UiCklJ).s.3QHN0ECK 4)—N.b0wsOFCK(3~~M.2.), IOIIXIGNC4—M .1011*14MG—N. •*0P,X IGS4WG.M .
1 1014*IRLWG—
IN .2•(101. ).IUNY IGNG—N .10,IYIRMG.M .10’4Y!40w6—M
11 0.4YIGLwO—N .2.110w ).1OI4P4It%NO—M .b0l-SI-i !GNG—M
I 10u~~U~ww G~ N • 10.ssloLwo—s .6’(105 I /
DATA TSA7(1).I.1.30)/2’(10H ).10H TIME—SEC ‘lOs RTIM(—SEC
1, 70(IOM ).I0HIEMPKAT •IOI4PPESRAT
130w .1014 DTIMI—SEC.10H T b—SIC .14’(lON
DAT I(TP*e.( I) . IS 1.b0)/?•(1ON 1.1014 O?* RAfl/O.105402fl—O/OAO

* .40(1014
1. 10MQNO2 FG/N-~. 1014140H0? N • IUPSTAMR DEG—11 • 10119*I5’s•N/N2 .
IIOwTTOT NTN .lOs PTflT—$/~s2.10l. U(L*T—o •IONSOTEMPW
13.1305 ).1014114CC1 1/S..10)-sXNCC?.1/S..10$05CC3 1/g •10w*NC
1C4—1/S. • IOKXNCCS—1/S..ION*MCC6—l/S. ,10N*MCC7—1/S..301411sg—sl.S. ,
I*Ow’.NY—NMS .10ME*~7 N0S .61(1011 )•1054 STAT((1)
130w STATFI?) .10w STA1((3) .3014 S7*T((4P •10s S7A?(ISI .35~s S1*TE 1
18) .105-. cONTcl .10s CONT (2) .10w CONTII) .10w CONVISs I /
0ATA (TPI9lI).I~~3.SQ)/10P COST(S) .b0ps CONTIs1) .3.110K
1.101. U~ IC—M/% .1054 vMIC— M/S .10” W’IIC—N/$ .4.1101-s
110w 1,1.0—MIS? .10w 900—M/S? .10.4 .110—5/52 •l0’SVTWN .M/S .*0$VTw~ —l4/
13 .301-4 vTWD—M/$ • b0p- .VST UWS—5/5. IO14VET URK—s/5 . ISNVI’TUR,s .s/$.
1*1.130.4 I • 101-5VDKNNOS—$~. 10I4v0NMII—M/S • *IMVI)NWW.M/S •11 osV0NLsi.,~M/5,J. ilOw I .L0ssvD(NS—ø/~ • luwvUt Ns—s/% .
I 1SIWV UEPwA—M ,LOKVOFL W6 5 .3.110w ).10l4wflTflCG—~I •*0l*101N6—N/S .IONNDT0110 M/S .1U1.NOTflNw—M/S /
DATAITPAIO(1).I.1.b0)/10IIP4OTOLI M/S.?’(lOPI 3.10w VN—s~S1 .Sb•11014 I /
C;ATAlTPN3II).I~~3,S0)/10I4 ST*b—OtA.3,,IOH AlL—DES .105 1100—DES. .
I low .101’ 5T*NZ—(1IG.I0~s P3*5—0 • 30N0tONITK—CN.10NRL.,~TKoI —c’, • £0,lleLAT5TK.CM.10wPsLTS?PsO~Cs.b0HRUUP(fl.Cs • 1054 YSAS.flES .10.40
1SAS.ntG .l0,sT.-IROT—n€r , .10’41SROTIC—n..LOHT,s I’.4C—o5s. • 1öwTwTN—0~G .
lIIIwTl-.TNIC—0E6. 10140143.RCT .10w TDt,T—NTN • b0~ WRf0O— CM .105T50T$,4
It.,4.105Tp $’T5’x—fl EA, 1AHT HTMN—O iG • lOwT 1-.T M*—’)EG ,10,sOw INN—o(G • bOs-sPsI
1.4*—DIG .101. P10511—CM .101-s P1014*—Cs .101-4 VS—s/S .2•(10w
1).b0wTMTNMN—OEG.l0HT$TN1.X—0EG.1UHV1-w0IC—M/5,10’4vtwKIC~.-&5.10H0(TAI
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NADC— 770?4—3 0

1I— f)EO,1OWSTIIMIN—CM .101-I $TPCMAX—CM .LOP5RLSI4IN.CN .101-SRLSMA*—CN .
110.4 AL FAR C—fl ..1014 .1054 TFP.j—NTN •l05-ITRPJ—N7N • lONTyiw.)
1— W T 5’ .1014 t9RJ.NTN .101-s TLP,J—NTN .1014 TFPJ1—NT’,.1OHTPPJ3—WTI. /
DATAITPM�(I).1l3.50)/10’4 T5J1—NTN .1OHTYAWJI—NTW .lOWwwflOTZ—k4
12.sbOs ).10H TAU (N0—S ..1OIIWDNAG—NTP1 .10.4T1N—NTN .
b low TP.P(—NTN ,1OI4VJRCS—5/S .105 061—PC? .10.-s •IOHG(F1
1 .1054 GIF2—I/’4..lO W ALT0E-NTN.L0.4FC(l IC0~S. .105*Lwj—C M2
11 OsAFP.)—cw? .lOwARPj—CM? .1014 AWM J—C’4? .10.5 *yAwJ—CM2,10H CSPLAY
1? .70HC5P5 Ay54 •10~-. CR.) .10.-. C,0IA .301-. CI4PJA .IOwSFP
l ii .1014 5094* .101. SO.) ,1OH RL*U1.R*D.10H PLAS?
110w P.-sIS—5An ..10w YNE TS—RAfI.l0M P515—KID .30,4 TsETOSSI/S. -

1l OwP,,ISft—h/5 .10,- PSTSO—0/S .b0w1-I~ AvE—N . .10’-s,-5EAV(D—s/S.10uS000(—s
1. ,1Up.~tIRr.EO—M/S,lU1-s SWAY— U ,1OUS5A YD—M/S .1011 xIs—s ,

— 1105 x€S—.-41F0.1Ow V15—1’F T&.bO.-S Y25—MITER.1Us 13s—MIyEq.1ow $35~ M(
17111 .lOs W15 NE TFP/
t’iTA IT55-.3 (!).1s1.~ 0)/10s4 XTO—METER.1014 YTD—METER.IOSwlPS—M(Ti0.

1 ~~~~~~~~~~~~~~~ 101-IP1-I7ROL WAD. b0 .41’PS!SV— RAO • 10w0st6.4—M/S • 10HOMF6sI—R
* 1/5 •IOM5DDLLM WAb ,IOHPITCHN PAI).10$0M169—R/S .1011 P510—RAt) .lDwyAW

iN-IA !) ,)OsO”EGy—P/c .IOHNNIY—0MU .10w suqo..—~. ,30.405101R4—o$.
110wPs1~~1- i6—w . .1OHSWAYM—4-. .IU 54ONFRSWV 11S.1OMPKISWY—R. .10w V.10
I .30.4 CIUs 1/’ An .IOMCLADOT—l/R .AOw CLP—1/RAO,1OsCNQ—1/PAD .10’.CyD
10—1/fl. .101-s CYS—1 /PAD.1OHCLOA—1/O . ,1014C1.Q—1/0A0 .3054CP.A,)T—1/O

- 11OsCw0l~~1/D, ,10’4CN0 1/RAD .10’ CYOA—I/O(b, &0$C,P 1/SIAfl .4~~I10w1 1.1054 sE— MET ER .1014 XE—NtTEw .101-s Y(—METIR .1UPSALVCO M—w
1 LOMALTIICI,s—wS. b0l-svCoM—M. • 10M*(.Os—s. • 1v’ T$LTCO”—O. • 101451-qeos—
1014.l0$VXCO$—M/S .IOwPSICuM—D. /
I’ATA(TP.14411).Iw1.S0)/2•(1014 ).10$UGST—$2/S2.10’-SVGST—’s?/SZ

1s1OIsW51ST~ M?/S?.b0$XF02—N. .boMSWasw .70W 100514 .30.-.
3 •11Hs RP (D—U/P/S,IOPSTLCADP—S •10wPSAS1—OEG .I0MPSAS1I—D.s
11 054 • lOwWOwSsI—O—S. l OwI,wwSH—0. ,*OwNucoisRo—DWS. 10’-s?LAGRR—
15 .IOrsRP ONs DMS?,IOHTL1AO*Y S..AOHTL*RAY—S. •lOl,AYF3LTI D.
L1osA,FILT—D. .10.IYSAS2—D. .10pswI54CT—D. •lOwRoDr-.DA—’)/0.10.IYSAS1—D
1 .3 OHYSASLIM—D • 1014091’L,A 0/RS. IOHTLEAOO*—S..101-ITLAGOA—S. •1OwPGw
IS”—!). .101-IPwS,-II—D. .1OI4PSASLI’4—Q ..IOH *!LC—D. .1OHTAIIACOA—S.
IIOwT AUCS-.S—S. .10w NUO?—0. ,10H 4701—H. .10,-s YTDI—s. ,IOHT*u*LPH
1—s. “1.11014 - ) I
IN’.

C YTTLE AZCPPINT
$,J000tJTIO ( RICPRI (TITL.E.A1.A?.A3.A4 .A5.Ab.A7.A 8.A9.NOOAT.U)

C
C

CV)M5SON /XFLOAT/A(S00)/IFIXED/IA5cOOJ
C
C AUTHORS 5.STFWART AND D. ASTILL— COMPUTER SCIENCES CORPORATION
C
C INFDPMATIUP4 SIIPPLIED IN CALLING SEOUEMCE
C
C TITLE ... Is WORD CONTAINING 4 HOLLIRITH CHARACTERS FOR PRINTOUT
C Al • HEADING
C A~ • 
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C . •~ VARIAPLES TO 01 PRINTED
C .
C *9

• NV)OAT ... ARRAYID!MINSIONLO 1$) TWO WORDS TO EACH VARIARLE . EaCH
C PAIR CONTAINS S PSOU.1141714 CI4ARACTERS 70 GE USED AS
C VAIZARLE NAME 0P4 PRINTUIIT
C U ... APIAY (DIMENSIONED 9) LACH WORD CONTAINS 4 s-’OLLC’ITH
C Cw*PACTERS OCSCR!0!1-JG UNITS OF VA9IAGLE
C
C
C

L P’)UIV*LENCE IA(fl,PI-II).IA(2).TI4ET).lA (3).PSII.(A(2SI.ALF*P
1.c A 2b),$ETAI.(A(29).ALFD).(A(3U).RETD). (A (35).OAMV)
P. (A (36) .41MM) • (A (37) .00) • (A(30) .08) • (*139) .00) .1*155) ‘PoD)
3,(*sSb),000).(A (57).RND).(A(84).V’4).1A165),VE),IA(bb),VO)
4 . l A ( 7 0 ) . v w w ) . ( A ( y 1 ) . x M A C H ) , lA ( 7 ~~) ,v €0 ) .(A (8s ) . yNO) .(A (SQ ) .VE0 I
S.(I(110).VflD).IA(116).XtX*).(A (117).XIYY).(A (118).*IZZ)
6 .( A i 11V) .1 I07) . (A ( 13 1) .CL) , IA ( 1J?) .C l) ) . (A ( 133) .CX ) . (A ( 134 ) .CY )

* 7.(* l13~~).CZ ,(A l 13 b) . W*x ) . A ( 137 ) , rAY ) .(A ( 1J$) .FAZ ) , IA ( 1U) .C LL)
0.( 1~ 3).Cl.N).lAl1b4).CLP4).(A (1Db).TAL).(A(Ibb).TAM)
;.fAII5T).TAN,,(Al1T7).l.AIT).(*(100),ANEA).(A(101),SPAN)
A. (0(1k?) ,CHOPU) • (A ( ~ 54) .CG)

‘flhIVALF”-CE (FFX,A(139)).(FEy.A (140)),(Ff?.41141)).(pGX.A114?,)
1.(Ff.Y.A(143)).(P6?.A1144)).IFT*.* (lAbI).(FTY,A (144))
?. FT?.A (147),.(TFL,A(ISA)),(TEM .A(1b9)),ITEN,A(160))
3,(TOL.A (lbl)).(TGM.A1162fl.ITGN.A (163)).(TTL.A (184))
4. (T ?M .A(165 I) . (T T N.* ( 166 ) 3
,)1,IV*LENCE (A CA.A (3 74 ) ) , IYC G .A UTS) ) . ( HCG.A ( 176) )
FV3IIIVALI1*eC1 (P20 .A (35911

~4SlT VALENCE(SWiI1-4.IAlI0S))
VOUIVmLENCI(IA C 1991.142)

C
C

nIsENSIOS NQO*Tl18),U(9)
• C

OIMINSION UOAT US) .00*? (03)
C

(3ATA UOAT/AIIOFO. .4540/S .41.R/S~ .4NNTN..4HN— M..4HM/S. .4145/U.
14..METW.4,,lIRM2.4I4NTR?.4549C1 •AP5PCTS .41-5(0 .41-5 .41-5 I

C
OATA WOAT

3/4’. ~‘4. 4142 .41-I T$.4HET •414 03,41. *L.41-IFA .41-5 0E.4I4tA
P4.4 (44.4sMV •ApIFD .41ST!) ,4s-5.414 .41-s P0.41-s .414 05.454 00.
34w4 .4w C0,414 CL.4N C*.414 CY.41-I CZ.4HL .4MM .41-SN
lA w FA.4141 .4KV .4547 .454 11.4.4 VN.414 vE.414 VO.AH VO.
Sews .41.0 •4~ *N.4$*C$ .41-4 *ti450 .414 YC.41-$ $C.45 17.
04.40* .41-sTY .4w77 .4HZ? .4w 01,41-sIT .414 CG.414 50.45-IAN
7414 CN.41sORf) .454 AQ.4sEA .414 01-41. 04.4w 00.414 .40 ~E.
0454 F6.45 FT.~ H T1.454 70.414 TT,41-IP1 .45402 .41493 ~4HPl ,
94.5 TI .45-5 T?.41’ 73,454 T4 ,4as O .414 D*.4w OY,414 ~h4.
4 450 .4$1-’N .414 .411 - .454 /

C
VJWKSVHI,. / 3.e,q -

t .AwwAsUAMl-.4020
- I GAMVO.1,*MV’02O

- 1.49
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CALL DATE (DM9)
CALL TIi.sI ($05)
PRINT 1.TITLE

C
100114? 1000 ,l.2.DMY,$MS

C CO%VYP? ALL VARIARLES TO METRIC UNITS FOR IC PKINTOUT

- 
-

I.. lwTO 00~ 1.3S46

E wICM’2.~i4F’iQEAE . u’.2003
Is.cuS* .b14?9
I,.M01-,MS..447039

1*Tyxwa~ I%X IMINF
1IYY14~ Z IVY FMINF
)Il77M~~* IZ? 1MINF
1* 1i7’I.X1X7’FMINF
1’ £TT wa..,ITSEMLOK6
5P~ .-’.5S0A N F  METII
eWOSIDMSCH (IRO*E sF75

XC I~’u*C6 F MF TI4
Y C.;MsYC(~~F ME TM
$CVW $1.CG~~ ”FTM
F*vw.F*X ~ F MFflRC
1’ AY’~~FAY*5-MFflNCF $7U.FA7.~MFO5C
FI*~ .FEX•EMF 0~ C
Fry’&t~Y~ 1 MFOWC

• FE?M.FL~Z•1-MF0WC
F6*PlaF6Z~ EMFORC
F Oyo.P11Y 1 M?O51-C
F I 7M~ F4 7.EMFCl0C
FTII..FTI’EPFO1-SC
F 7y...FTY’i S.EONC
FT~0a1*T?.1I’F8~C
TA LM.TA L•FPTO~’~t*MM.Td’M 10t000
I Awo.TAN’EMTA~Q

7cMw.TI1S•IMTOWU
* 7c..w.TxIl.FMTAPO

T$L1.OT8L IPTOTMU
T4sM.7(Ø. ’P MTOWQ

TTLM$TTL I”TOWO
T7dM.T 70SF 117000
T7’s.VTll’tPTfl~0

VEs.vteIMFTw
V5)M.VU•E sE 754

A.7~

‘

~ 
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~I4I~M.VNO.~~M~ TM
V Vt O•E MFYN
YtSOMs 905) ‘FMFTH

• V OWM u VRM. IM FT54
POINT ?,oflaT(4b),00A7(46),x!xxM.UOAT (9),ODAT(45),00A?(47),XIYYW.

000001 Ii1)AT (’~).0OAT (l5),OOAT(4S),XIZZM .5JflAT (9)
C

PRINT ~.OflAT14S).OOAT(l9),XIXZN.UOAT (9).0OAT (50).0flAT(S1).WAIT5,
000001 110*? (13) .0017(52) .00*? (16) .CR
C

PQ 7sT 2.OOAT(53).QDAT(54),SPANI4.U047(8),00*T(SS).ODAT(561.CN000M
00000 1.s,OAT IO),UDAT (57) .ODAflSS),AR EA M.UOAT ( 10)

P~ 1NT 3
C

10075? ~~. SOOAT(1,.NOOAflZ),A1 .U(1)
000001. 1400*7(3) .1400*? (4) .A2,l1 (~~)
00000?. PIODAT (3~ .500*? (8) .13.0 (J)
C

PRINT 2. sQflaT (?).NDOATIS).A4,u (4)
000001. 500*7 (9) .500*7510) .43.0(5) *
00000 2. 500*T (111.NODAT (12) ,A6.U(6)
C

P~ TN? 2. NQO*T113),NQDAT (14).A7.IJ(7)
000001. P-crnAT (15).P~0OAT (1b) .Ad.Ulo)
000002. NOOAT (171.PH)DATUS) .49.0(9)

100151 3
C
C
C
C

0°I~ T 2.(aDATI7R ),ODAT($1).XCII’I,00AT (8).ODAT(79).OOAT(51).YCOM
00000 1.uOAT (e) .OOAT (80) .QO*T (b 1)  .$C4 14.UOAT IS)

9075T ~.(4)A?(1).QDATl2).PNI,U0ATl1),QOAT(3),Q0AT (4),TNEy
000001.s. AT (1) .ODAT(S) .00*7(2) .PSI.UOA1 (I)
C

POINT £.OO67(b).OOAT(7).A(j*,IIO*T(1).OOAT (S).ODAT(9).GETa
000003.,JfSATII).OOATIIO),00AT(11).OAMVU .uO*T(1)
C

MOTNT i.oc,AT(OI .ODAT(12).ALFU.I,017(ZI .aUAyln).ooaT(13).45170
000001.sI,,AT(0) ,c,OAT (10).ODAT (341 .OAWwli .‘JOAT (l)

10TP17 3
C -

10011-iT 2 .uDAT( 15) .O0AT( 16) .P$.IIDAT (Z) .OOAT (17),00AT (14) .Q$
000001 .510*7 (~~) .00*7118) .001? (16) .WI4.UUAT(2)
C

0071,7 2.C.OAT (lb).001T119).P$D.1J04T53).OOAT (17),00AT(19).oS0
000001.’sflAT I 3) • uDa? I 1~~) .110aT119 .11540 .00*1 I 3)PRINT 3
C
C

001147 ?.ODAT(20).OO*T116).CO.UUAT(1e).QOAT(21),DDAT(*4).C3.
.QTNT ~.0flAT(22),QDATI16).CJ.1,UAT (34I,0DAT(23).QOAT1L4) .Cy

O5)0001.IIOAT(14) .00*7 (24) .00*7(16) .C7
C

Pots? 2.QDAT (21).QOAT(?3).CU.,00AT(14),00ATIZ1).OOATI2b),CLN

• 1.71
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000001 .4~flAT (34 .ØO*T(21).0OA7(27).C~N
PR !N T I - *

C I I

RR 7NT ?.OOATI?14),00AT(29).F**M.UDATI4).ODATIU).ODATI3O).FAYU •

000001.1)0*1 (4) .00*? (28) .ODAT (31) ,PAZM.UOAT (4)
PRINT 2.00*? (63) ,00AT (29) .F1*M’UAATI4) .00*7(83) .ODATI3O) .119w

000001.,IOAT (4),00ATIO3).90A7(311.FEZM$UOAT (4)
C

DIJNT 2,0fl*T (bA).ODATI?9).FGXM.UOAT(4).QUAT (64).ODAT(30),F6VU
000 00 1.’ 50*7 54) , OflA T S 84 ) . 011*7 131) .FG7M. 00*1 (4 I

•~ ZsT P.PD*TI0S).W)
AT(29).F7~ M.Ufl*TI4),ODATI63).O0ATI30).?TY14

OOIIOOI.IIOaT (4),(JD*T (bS) .00*7(37) ,PTZM.U0A7(4)
PRINT 3

C
007s1 ~.uoaT(1?).uDAT(2S).TALM.UfiATIS).0DAT132).0D*T(Z.).TANM

00000 b..Ifl*T (~~),0DAT (J?).0flAT(?7).TANM.UfiAT(3)MOIST ?.0flhT(o4),0flAT(~ SI,TtLM.UOAT15I.G0ATIêb).QDATI?6),TEWM0000U1.l,fl*?(~~) ,0UAT(b0) ,0 D*T (P7) .T kNM’UDAT (S)
C

0071-iT ~.UflATl87).ODAT (?S).TGLM.UI)AT(3I.OO*TIbTI.GOAT(28l.TSM0
000003 .srnAT (bI .UIiAT (87) .00*7 527) ,TGP.w.UDATIS)
C

DQ~ NT 2.0U*T5b0).RDATI2S).TTLM,00*TI5),00AT(bd),00ATI26).TTNK
000001.slfl*T (bi .015*1(88) .00*? I~ 7) ,TTP4M.UUaT 15)

007107 3 -

C
POINT l.0O*T 1331,00*T 119) .V NOM.UD*T(7).0D*T(34),00*T I19).VfDM

000003, I1fl4717),00AT (35).0naTI19).VOD5.UDATI7)
PP7NT E,ODA?I30),00AT(37).VRWM,UDAT(4).QDAT(34).QDAT (35),VE0

onnoOl . sJfl*TU?),00*TI3G).QDATI4OI,x’4*Cs
00757 ~.uDATI36) .00*7102) .VPwX.UuAT (1?)P01ST 3

C
C
C
C -

C
C

PFTIJPN
1 Fr)os*TUs1.354.A4.2754 INITIAL CONDITION 0RINTOSJT/
2 FORoATI1uX,?*4.1ws.E31.4.3*,*4,5X.2A4.3ps. .E11.4,I*,A4 ,5~

00000 1. Z*4,15.,fll.4.14.A4)
00003 F000ATliwO)
01000 FfSRwAT(10X.10091sN NU1-’EstR.4Z.13,1SX.SKDATE,.34.A9.344,3HT7ME
0O n00~ .3*.A10/

I ‘in

Su0000TINF WYNUC
• C0’400N/ZFLOAT/A(500)/IFIXEO/I*(280) 1’

Cfl~~ON,CHF/k(200)/IC$F/IN (S0)
C451.”UN/G*INI/N*(lOO) - - - :

A.7~

S -

-
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ISIuIVALCNCE TI1,A (14 ).(721.A(1’)I.1T31.A(1S))
.lTla.*Il9)).1722,A1zO)),(T32.A121))

2 • (T13.A(2Z)),(T?3.A123)). (TJJ.A(24))
FQs.IVALPNCE(VWTIIIS.AI.191),(VETUISR.A54?0)),(VOTU*S.A(421))
£OI)(V~LINC! 11(41) .i~TU0PIE1,IIVALI NCE (*542) .VTURH)

IOIIIVALINCE (A 5701 .905)
• 

- IOITVALIP’CtIAlleG).OT )
£O,,IVALFP..cE (A (€34) .VEO!C)
.O,.rv*L(NCFIZCA.A (174)).(YCS.AU7S)),(STH(TR.A (1141).(CTHC7R,
A (11b))L !DIPI VALINCESALT.A (153))

IOsIIVALINCE (A 1 s03) ‘TIME)
It)I,IV*LINCE(IAII).7000(J
Iflh,IVaLFNCE,IOIdCL,70116))
FDIIIY ALENCESVS.4I30))
FOllY VALENCE (PMI,,N(112))
FOU fVA LV54C E(O~4E*P,R1IJ1))
r)IIIVALtSICEIUb%7,81153)).IVSST.0(134)).(WGST,8l133)I
Fou l VALe NCE (*107.0 5138 • ($we~w,3U37)). suesw,OUSS )
FOuIIV ALEPIC?(iW(11).EPZTCN)
FIUIVALI NCEIPITCNM .R(110))
1001 VALENCE (NCW,I.1M(22))

IOIIIV ALENCLINI”0) .125) • (54194) .xtS)
Foul VALENCE IILIIIIRG. 755 4 23)
.OIIIV*LENCFIIHFRZ,10424)).11W1ND,15120)).(ILTU0N.ISIZII)
!OIIIVAI INCF(Ga(30),51011))
11’ITV*UP.Ct(NIS.P(lOO))
f5SIIIVAL INCEIZ UIOCT.I*(30))
Fns,IvALIsCt~(FVTN.N(194)).IFRTE.8(395l).(1RTD.N1L94)).(VNN.S(I97))
P4)UIVALENCE(VMt.151198)).(VMD.G(199)),ITDTI!RS.5(*00))
D?4FNSJON 04(11.5057)
OTMENSION 10Y17).Rh,147).IPDST(7),1005147,11)
OIMF NSION 004(7)
067* bwPSw/l./.04i$Sw/I./
IIAT* I~~~T/0/
DATA 711.3/0.1

DA TA iwi./.1/
(ATA 0I,3.141b52/
DATA FC/S./ -

flATA (7I.A%T(7)~ 1.1.7)/1,3,3,7.9.11,13/
167* IIIsT/0/.IVRT/0/.IWGT/0/
OATA 2W1/.001/.ZR2/3.~/.YR1l.001/.YRl/1.3I
017* *F107/1~ O0./r)ATA (IINr,SIII.J).I.i.7).Jsl.to)/-1.3.S.7,.#,11,13.13.i.3.S,7.9,11.
3 1.13.1.3,4.7.,,9.11 .13,1.3.3.7.7.9,11.U.I.3, 3,3,7,9,11.
13.1.3.3. 3.7.5.)i,i3,1.15,17,L~ ,21,23.t$,l?,37,13.37,1~ ,37,3 ?3.2~.”,.?7.t5,17.I9.?1,?3,

I’It’.(SCT)7.7.Jo
7 Ir(twtlftE)2.3.4

CONTYMSV
• - OT?.UT
• 

- 

- Vn.v’VIC•1.619

A— 73
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fr (VC5.LT.o0)V0040.
0.c3o.5uIlT53,14I%,~3900.)..003..(11.SuRTI39I0,.3.34iS9)’3.~ VO/400000.
S2% 0. V0/1000.
521 0.,.V0/400.
207.1 *1. (51I0’OTi
7fl~.EXI1-(S21O.flT)
2Y1.—1./ (5330 5230)’RKJO Il, ?Ol)
ZTPal., ISL10—S~ 10)~ Pk10 (1. Z02)
2i3.—1./IS2I0—S110).01411 51.—?01)/S110
2(4.1./(S2I0 S1)0)5*5111*(1. Z0Z)~~S2 10
70111 .EZP(—V 0/300..0T2)
71111*’~ kT571.03 3.14159)/100.’l1. ?O111)

?flII~”a Ix105 —V f l /100.~ DT2)
?11120SL P7S200..3.14139)/200.’11.—Z0112)

7 0 a 2”
00 10 1.1,7
NOV I~~) *0.PnvI(I).0. V

7F(7O’ICI .67.0) IRDST(I)BIRDSI (I.IONCE)
00010 C0’-flTNU~N~.IR .044’SORT5PI)

54C.2.’FC~P1
IF(VEUIC.NI .VEOICP) 171.1
vrQIcoavIuIc

3 COsT 7’~ lE
54055s0.

00*5.0.

DflSPaQ.
Rt)4.0.
003.0.
554.0. -

• 54*0.
W0P’.0.

vP ?.*s0.
705*50.
U4SA•U.
065*50.
dO*A 0.
•s1 ?TA.0. -

w4i’TA$O.

045*0.
vol.0.
V*?.U.
v43.0.
V44.O.
945*0.
045.0.
0455.0.
9455.0 .
0465.0 .
70*10,

*074 
•

• - • - - - - -  i~~~~
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Y05.0.

Y056.0.
FAC Y.IAP(—AR3(YCS)/100.)

F 817.L.
I ’ ( *L T . AT.A L T l)  FACZaUP~~(A LT3 *L T) / S 0 .)
FACW.FACY’F AC?

• X f l a*C0
jTuOII.—vS’SU$SW.FACW’TAPL (xO.0..0..6e.1)
b T.IftISS VS•SWI5SW.FACW.TAW1(X0.0 ..0..89,1)
V 7I~RSs .0.
T7543.0.
70.0.
90.0.

TI ION
4 C(VITI’40E

III 7wINO.Ea.O)RFTUIft4
1F(5- ILPI*.GT.0) RETURN

l*CYSEZPI *M% (YCR)/300.)
ALT 1.1.15.50 .—*C~.. 1
r* ri.1 .
1’ ALT.GT.ALTI) FAC?utxP(IALT1—*LT /30.)
FAC I al *Cy’1*C7

71(78F1.Z.E0.1) xO.—xFRZ
sio5S1~ —vS’Ta~ 1 (00.0. ,0..68.1)

O l?O5SaUI4SSJ ‘SUK%W’FACW
IF(ILO(Iw$)21,2 1.20

00021 w05%1 .VSSTAN1 XD.0.,0..b1l.1)
WIASS.W1.SI. 1,5 0545 8*1 AC W
61) TO 2t

00020 W4531S 9%’TAWlSXO,O.,O.,lO,l)
w5545.w1155 I ‘SW$Sw•FACW

,
~o27 COST 15111

VV).1 ./l.sS•95 ) -

CTEPMUC’IS(0’*600( 11..(VNW VS)’VSOI*TIMC.ZO•VSD.0l42P.1.37))’I.!TCH
UOI~~.2.€2. .0009.00
IY U0ll1.LT.0.U) IJNIw.O.0
.41.01 TCw..VS’usl* .CTE0M~1ACwIFIYCO.IT .—?2J6,) 11111.0.

IF(1C6.AT.7?5) lsNl.0. -

W.I t I(a4 . I,t~~. • 00
Ir owlS.LE.0.0) wpILK.0.0
w541.øI T(s’’ VS•WK L C’CTER$’FACo
TCIFCO.LT.—2b31.) ,01.O.

IF(Irt,.G7.,?c) wOlsO .
SP loCT~ bIS (wC’T 1st)
00 1 1.1.7
CALL RANO(TR1,S7( !) .IX,1.1.IJ)
0 5 ) 0 ( 1)  SO

klS v 7 lII.kIPYT (I).POA’RDY(I)’DT
5’IUT)SPt0Y(I)~ S P iWCT
(fl~~TINU€
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SIINPUTA111IXO.0..0..71.I)
111542.7*01 (XD.0.,0..71.1)

DTOT.OT/TIl112
u.I?.Ub?P’Il. DTOT) .95’$5IS?*1 .414.SORT(1.,TU8Z)’D7DT000(1)550(1)

UT0TW~OT/3.33..~2..e2l-.53.—DTOTW) ..033’VS’.74800TOTW.I4D(2)’GR(l)
7r(XU. L7. -2S-4S.) 082a0.

7F(x(..0T.115) 002.0.
0620.1$?

VVP05* 1- 2
VX kl~SUMSS.U0 3 ‘UP?
Vn...Oawr55.wM1.wI~Z
V $I’V11.~’CTwE TP VfPk’5T1-,ETN

9F14. 1VY 1 I.•CTI# TP.V000.STsCTP
u,~ TaT1 1.vpiop.T3?•VEPR.T13’VDNRvs TaT2I ‘Vwo R.I ??‘VENR.T?3~VD0R
W4TBT SI ‘vN0P.T3?’VfMR. 133’ VI)RP

IFsIllNT.I0.1) 0147.0.
1Il1V l4T.IU.)) V1.TSU,

.5I1-570111’W0.?1311 RD3
(3) ‘00 (3)

114.7011?’1)6’?I 13?’Rl)A
05)4.111)14) .6p~ 4)
V4).2U1.V6Z.Sl1’RDSP
V62.?O€•V(,2.712’POSP -
• V63SZOIOV (33.Z1306DSP
VA4.l0?’V4~.714’RDSP0f)SP~ Kf,fb) .414(5)
96.961 ‘VU.V(13.V64
7r (ILTI.OP .F0.L) 00 TO S
U;.0.U

• 94.0.
b4.0.

S C1)’iTiNUI~IITI$i ,lSUbT.US
vT.,1.MaV0T .94
Wt ,lIoNRS~~T•W0

70.lffij’W P(l ) ’0 R 5 b) ’  (ZR1’AGS (*D) ‘70?)
yO.USI•1.(.57)’4RI4)’(YR1~ A5%I4O ) •VR2)

I (M P55 SI* ~
1-5

~~ .4T’t~R?”?

Vv~5sVl.S. 954
o.S.~1,S. .0I,4c6aU (j~S.5)T’U4’•jVASS.V.,S5.DT.V1502
06555..I,SS.I)T.W0.I2 -

7.15. 1.53.710
• V

YUS.YK%S.DT.YR..2
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7111151) 30.40.29
00025 CDP4TINI’E

D*~ .T1wP/DTYRSA uYPb/R*V
70$A.ZN5/RAV
l63*SIi(~S/0AV
V ISAS VPS/N*V
w40AaW C~3/RAV- lI.4.’TASIIMIS/OAV
W-*?7ASww/S/R*V

0175 T~ ”IdS S/T D’E

U457.UI~.bS/T 1ME
VOST.V65S/T TOE
04%Ta~ b$5/T7Ot
Z05T.~WSS/T IYR57.YlIS5/T 101

00030 C0’.T 1~ I-I
1’ IjOISCT) 37.37.33

33 Cfl’aT INUP
F07ae.4*43 IFPTN.r0Tf.’RtO)
IsAsF.FKT .(T7wF .TOTURG)
1F (pw*b~—8.2s)34,34.3b

34 11(71 ~P~—TUTllk~.) ‘6.36.33
33 V~ITI,Pe1..55VdI90 I1. C0SIYRTN•(Tft4E.TflTURS)) )

V!T,IMb..9OV..cS(1..COS(FPTt’(TIM~—T0TURSP)V1)Tl~,Wa .,’V M0•I 1.—COS (1OT0’ITIMt—TDTURR)) I
~ f l T0 37

36 VWTI,R4.0.
V1TijPu.a0.
VlSTI.NN.0.

37 CONTINUE

INn
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S’,s,oou’TIoC RANO(11J,I*.54.N,U)
DI4ENS1~ N U(S)1FHIKIIZ,?.13 -

7 1,1) i, 1.1.7
Iii. 1ii’I$

O UtTI.tI~I2$i*7*V76710o9b.06’Ts*N
11 (1”) 13 1.1.5

S.,).
0E’ 17 i51.12
1I I.~lI’I0

37 5.5.111
13 t,II).S/g81’74970710633..6.
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S,.i0000T !NE CONTR2 —

c OMMON/XFLOAT/A (300) /IFIXED/IA (200) -
- -

F Oti)v*LEPCE AIL.P(2))
il TvALI P.1( (01)0,0(3))

FOl,7vau tP4CF~ isTiis 7 .815)1
I0.,1v*L15(1 (05*5,11(4))
F 5).,lv*LINCF IRLO1-1STI(.6I?))
IO I ITV S L F NCY(OL A T ST I( ,059) )
IOIITVIILINCE(PLIDOFO.P (11))
EOIITV*LFSCF(VSAS .N (12))
IOIIIVMLINCF (0 45.11(13))
I0I,TVALYNCEI*537).PlS )
F~~.l1V*LFP.C€ (011 .6538) )

• ED lV * Lt t -SC EIOS .A 1J9) )
F0.IIVALLNCE (AY.A 92))
F l),IIVALIIs.Ct(I401SE.IA (1))
EfllI1v*LFI~CE (71.uAw11.7I. (?f~) )

IOIITVAL 1- .NCE (T CIUAMP .1NIZ?))
LflJTVALEl.CF(IIIUAMP.I0 (?S))
I- osIT VeI.’1-Cc (DT.A (1811))
IOIIIVAL FP.CL(RP (J .4( Lb0) )
IO5ITVAL1 -NCE ITLEAOI1-.51181))
F0, lVA L FP~CEU-S*51 .b( 1b2))
EOuITViiLFNCF 5P5A~ 1I,l4(l43))I’)I ITVALLPdCE 1014113141.11 51o3
1~SlItVALiNCt (R!406M.S(lbb))
FOlI1v*LFNC1 w000IH..P (167))
FOIIIv ALFNCE ITL*6tI0.0 (1654))
IQ,IIVALFSLE 50*00*9 .0 I 140)
10.17 V A LENCE ITS.EADAY .11 (170))
FOIl? VAUP.CE ITLAE%*Y.M(1?1))
£.IIITVALF•NCE IAYFILTI.0(Ifl))
IQSI IVALENCI (57*11,911))
E0,IIVALIPCtIAYFILT.!J(173)),IYSAS2,81174)).IRINCFCT,P(173)).

1I.l.C0000.i-U1?A)).(bS1?7),YSAS1).(YSASL!M,0(17$)).SRPIIDA.OII?9)),
2 ITLE*IJlA.l4(1II0)).(?LA4P*.N (11$l)).IPOWSM.NIIS1I).(PWSMI.RII*3)).
3 (PSASLIM.111184)).IAILC.011$9)).STAU*CDA .$(lOO)).(T*U*C$%,

~0 11117)), (111107.11I1b8)J
IO.JIVALF10CE I 1*1 1*) • 175)01 ) . 1T111E.A 4 303)
I*A T* N.1I,,eN.38J/.TLIADP/.1549/.Tl.M,0/.741/.PSASLIN/1.3/
(l A V A  RKt.k5*/.b.I~ .kV14OA119,b2b/.TL~ AI)flA/,?5~l
DIra TLAI4I*/1.20/
V ITA T4t.*C54S/.151133/.TLAMIb/3.1l#.eICDRIEP/3d.33/,RIIORAY/.53/
(.174 TLFAI,AY/ .€b/,TLAf.AY/. 1€b/,VS*SLIM/b ./.I$*SLJM/€./
(1A76 Tls,AC(,A,.04/.IPrl*MP/1/.IWI)AMP/1/,100A5011/
l’s lb’DOI) 1. lOU.?

0000 1 PsASIIsII.
1a0.

0145511150.
a .1 Ii T I ati.

F W H’TIlS.I.—E XP(—DT/TAUACNS)
I %~ flTtaAa1.—tXP(—DT/TAUACDA)
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STAS.STAISC
00002 ( OsTTNUE

STAM1.TAH1 (RLONSTK.0..0..1 .1)
• 05AS11.I~%A5lT’ 1RI(O’OP—P$ASl)’OT

P0463 •(~ 5*$11 .wKO’TLL*DP’QN) / T~A0P
PSAS1.I’SAS&.IOUAMP
054 0.l’SA$ 1
IF(*~ SI PS*S1) .OT.PSASLI$)PSAS.SIGNIPSASLIN.PSAS1)
ST*1.CRST*H1 .06*6
STAP.STAH.I0540TWS• (STM.C STAB)
IFl1~ UU1.t0.1 )STAO.TAM1 ITIME.0..0.,76.1)

C YAW 0*5
0q i5H7Skp.w5I~7•RRWSH•OT
I~4 .Ssa( Q$’ SwO$I)/TL*GfIiF
AY0 ILT I.IYFILTI.(R1(ORAY *Y AYFILT)•OT
AYFILT. IAYF!LTI.0lCflRAY.TLEADAY .AY)/TLA0*Y
P.6$1 a~~~5w! • 5W0t40A’PI~ PbSl4 ) *0?
l%, cM . (0.61.! .Q.1Wfl*’T((AOOA.PH) /TLAOOA
P s- i c $511. SM
I.I*MS(PwSP’).IFT.RS*SLIM)PSWSM.SION (RSASLIM,Pl)WSH)
k5A*. 111.oSw’ 11.0*110
AILC.T1~~1 IPL*TSTI5,0.,0.,3.1)A Tt..AIL .1 090704. (*ILC.RSAS *IL)
R7., CI.CT.*ILC.41(000A
9566?5(10nw5$.AYF ILT).IKDAMP
90*51 aYSaS~ —P1NcsCT
rsA6aY SA ~ 1
Ir(*~ S (Y0AS1) .T.YS*SLIM) YSASSSIGPuYSASLIM.YSASfl

C ROLL SAS
I.lJfl.TA141(RUI)PED,0..O..2.1)
0.,O1 .1111.
0,tn/. I~l 501 .vSAS

00)00 CO~ T 1~ l’E
• IFU’OUI)lOl.101.102

00101 STA O. STA ISC
*TL.AILC

00702 C0iTI~ uE
PIllION
IsO - -

5.,sO0UT 71-IF AF.RU?
Cfl•ao1)N/CwE/.1 (200) /ICMF/10 (34)
COWM O 1-I/ *FLO*T/ * I300)/ IF IXE0/7A4~~O0)
F fl,l!VALFI.Cr(M.T.A(83))
E)-I1 VAL FI~Ct (3TAP,K(I)),(RUO,8(3)).1A1L,eI2)).(THTN.R(17))
P O.,1v*Ltc.( F IT IME.A(303)1.(IMOOE,IAU)).(VJ R,.41112)),

000001101CC,.A(1,l’)).ID7CO.A(271)).(CMUNU .*(18?)),(SPAN.A(181)).
0Ofl002IA.F A .A 1M0)).(0R*P.AIl7N)).(NMA~s.A(71)).Iv0w,AI70))

POssfvALpjCtIowss.A11P3)),(CflQ.pI123)).(CL*nQT,s(1~ 4)1.(CLp.51(123))!0.I1VMLp 1-IV~F (Cfr51,$I120)),(CyDR.N (127)).(C75.l4I1254)),(CLOA.44l29)),• - 000001(CLO.5 (13U)).(CMAOT.01131)).(CMUN.N (13?)). (CNR.5 (133)).(CYDA .
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0(5fl00~ 0(%34)),(CYP.11(33b)),(DXCGO,A I2~4)I.(D7CGO,A (23S))
I’ I I I IV* LEP4C I( PNW W .A(49 )) , ( 000N.* ( bO) ) , ( 080NI* ( b l) )
1n,ITv ALENCEIPTURH.A (5?)).(OTUOR.A (53)).(RTURS.A (54))
IQI1IV~ LENCI (A(€5) .ALFA) • (1(28) ,8~ T*) • (A(29),ALFD) • IA(31).$ALPW).

00000114 13?).C*LPI.l).(A(37).PN).(A(3$).0R).(A(39).q8),(AI155).TAL).
00000? (&(3b8).TAO).(*(137).T*i )

10117V&LENCE IVIO,A (?b))
!OIITVALINC1- (TFPl .R(SK)) • (TRt4.H(39))
FOII IVAI.ESCE ( 1A 4 sA I 1 36 ) ) . ( FA Y .A U 3? ) ) . ( FA Z . A ( 1 36 ) )
l0.,Iv*LF 1-ICE ( CL .6113) ) ). S CD.A11 32) ). (CX.A1133)l. (CY,A ( 134)
IOu,JvaLENCEICZSAI13S)),ICLL.A(lb€)3.(CLM .A(153)).ICLN .A(154))
E0.,1v*LFPCII$ (353 1.CNSTNI).(CLSTI13.b(152))
10ll1 VALU~CE(1STfl01.16I37)).(ISTUR?.INI3b))
L.A T* LwSTI1,,0S/.COSTRI/.0052/
0*7* CLSTW3/0./
DATA lS tOw 1/1/ .T ST OP2/1 /
C A Ta CL~ Tl~~,O./.CMc yR~ /o./,C03TN €/ .033v5/
DATA CQfl/0./,C~ AflOT/0./.C~P/— .3l~ 2/.CMU/—10.49~.

000001CYOD/.UtIIlb/,CYP/.44851/.CLD*/sOUITI.CLQ/4.8?/.
00000èCw*U?/-30./.t,4I)P/..0011/.CNR/— .4b/.CYUA/0./.
000003CY0/.07/,00C60/28.S/,DZCGO/8.01b/

Jr (4144.5)1.1.?
1 v go.U..

vcola1 000.
(() TO 3

2 VJRaSIJ1.T( (T FN.T0P4)/IOOA R•13.))
3 CONTINUI

1C(VJlJ.C.T .0.) VtR1.V.,R
VF~~.1 ./vFP 1
71(TwTN.j.E.30..AND.VJR.GE.5.4) V.10.5,4
JF(V)~ .LT .‘~,4) VJR.S.4
IF VJ.s.GT.11.9)VJR511.9

k.,.1P5s,454.wT5)lffi
~~ ‘~~4PISU~~l.I1t(lP5

N5.P$dl..CALPP..508N•SALPN
10% .11NIl I,*C *5. Pw— P5wN’%ALPK

- 
V

4 C9l~V.U.54079.0.
C-fl TO A

S CO iTINUF
CO7vSCPI IiIIV (?.‘VRW)
I-fl? 9.59*11/ (?.•V0W)
COST INI,I~
CLSTR1~ T*I414VEk.TKTN,0. .73,1)
(I. TA NKSCLSTR3
111 ywTss .LE .5(5.) CLTAIdK.CLSTR3.TI4TPI/30.
(L~ T0~~~ 

(CLST N1.CLTAN,c)’ISTOR1.CL 3T02.ISTOQ2
CIISTOOFSCUSTW1’ISTOPI.CDSTIEZ• 157002

.0 I’S 7o3
- 11(tll T~I,L).4b.) CMTANII.( WSTR1.T HTN/4S .

CSST0WV.CVTIl4IC*10TUl51.CMSTR?~ 7ST UN2
- 

- 
CLI.Y*$1(ALF*.%TAb.t$TN.37.A)
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Ci.2.TAMI (ALFA,STAO.TI4TPI.43.3)
CL3SCL1• (CL2 CL1 )‘IV .J51.3.4)/6,b
CLUC5.3’ (CL*DOT’ALFO.CLQ*ObwP.) ‘CUdV.CLSTORE
C41.TAsI (AL F*.%TA$.TlITN.*A.b)
Cfl?.TA,u1 (ALFA.STA54 .TMTN,52, 3)
C03.CU1. 1C02—C01 I’ (VJR—S,4)/6.b
Cn.CD3’ (COfl•0i4’W) ‘CO?V.COSTOQE
CX..C0’CALPP5.CL.SALPII

- C7.—C0.SALPN CL.CAL1.H
C-41.T*.-1 (ALFA.OTAIS.TPITN,35.6)
C’4?aTA N1 1*5 1*.STA$.TNTN.b1 .3)
C.~sCsL .ICM2—CN1 ’(VIk—b.4)/6.S •CNSTORC
CL11.~ N3.C()2V 4C14*OT0*LF0.CMO0~

)WW N)
000001 —CZ • U)*Cr,—AXCAO)/CH0kO.C*’(OZCO—07C00)/CH000

• O6M.UF’SPAN
DOCO.,il’C540101)
F4I.I)F’CX
FA?.sJI ‘C 7
CYI.TA1.7(KET*.ALFA.TNTN.19.3)
Cv?.1A101 (‘WTA.A5.FA.TH75.Z2.2)
CY3aCYI • (CY? C91 ) ‘(V,JN—b..)/b.b
Cv aCYJ.CYDR’SUfl.CYD&’AIL’ICYR’PS’CYR’RS)’$OZV
CLLIST A 11I (101T6.ALFA.TNTN.?4.3)
CLL?.TAOI IRFTA.*LIA.T IST P4.27.21
CLL3~ CLL I • (CLL2—CLL1 )• (V.10—5.4) /6.5CLOW.TA S1 (VEO.0..0..34.1)
CL10*T*N1 (*LFA.0..1J..36.1)
CLLS.Ca..L3.rI.OM.purn.CLDA’A !L. ICLW’0S.CLP’PS) ‘$029
C’ll.TANI 4 ET*.ALFA .TI5TN.~ 9.3)
Ctl2.T*101 (IIFT*.*LF A.TNTN.32.2)
C 13aC51 • ICN7 CSI )‘ (V.Jk b.4)/4.b

C’,.~.TAI-1 (*5.F*.O..O..bft,1)
• CSSSCN3.CPIfl*•*IL•CdJflk*PUO• (CNP’PS’CNk•RS)’802V

CLI. .Ct.5.C .C £LON—CNS.%A5.PH
CLS.CLLS’Sa*.l’l.CNS’CALPH
T1L.OS~~ CLLTA MSQS C SCLO
TI10.0510’CLN
FAv.UF ‘CV
~~ 7
I.”, -

SIINwOUT 110* 01*0%
COONUN/ C*4 F /0(200)/ ICNF/IS (50)

flf iI1-Pibl()Ps DYO*IIS).010A(lb).0?PA(13)
flf wp s.Sfi~r. sflTms, (7).s,)EC,I(5) .wLb(6) .ITOUCW(S)

1 )111 VALI PICI (F*1,A(13$)) , (FEZ .A( *41)
fOl.jV.LI10C1I$r,70,(((L),A5447),,(1.!,)(j).4I2111)),(HOEC,((1),A(27?))
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FOJIVA LE ICE (FE8.A (139) ) , (1*4,1 ( 1 3 6)  ) • (8*17.1 (177))
co(,TvaLIp,CF IPH .A(3?)),(ITOUCW(1).IA(l0) )
EOUIV*t.ENCF(OYPA(1).AI?10)),(D410*(1).A(184)).IDZPA(1),A(237))

F0’,IvVLINC! Ir4011.A (455))
c0IlTV*L~ 10CF 5ALT .A (M3) ) . IPl41R.*I~~)). IPSIR.4(6)), (THETR.AI5))
?flI,1VA L1-~IICF(UN0 .A( 1 0 b) ) , I D 1R .A ( l07 ) l
r~~ls 1V M L L lS C E (V K w . A( 7 0 ) )
FOII T V4 L F ’4 C FIV P ,A ( 4 54 ) )
Efl(l 1VA LI . I4C~~( V * , A ( ~~0 0 ) )
c01plvALl . 1-~Cr(F6x,*l142)).(F0y.*(*43)).1Vs.A(6e)).IVE.A(os)) .

2 ICPSI.A (16)). CSPSI,*(141).(FGZ.A1144)).(T0’4.AI1bZ)). -

3 1T(~L.Alie1)).(TG14,*(1b3)).(PH1K.*S4)),ITPIETR,A(S)).IALT.A (S3)).
4 (ALTO,A180)),(PSIP,ASb) )
!)l,TV ALF11CEII I41J*K,l11 (20I )

l!OUIV.1sLEIICF(S1..-lI.A(10)).1CPHI,A (11)),(STHT,A (12)),(CTHT.A (13))
EOIITVM L PICEIIM6. 11(11))
IOt, 1V *L~ IVCF(UH . 6 ( 38))
14~~7 VAL FN CF. (ALT,A183)) • (ALTD,A (b0))
OATa .)Il %14/, I./
0 . 4 5 1 0 5.5.

1~ (IM RAO .EO .
0)1.MUXS.03

fl7N4j*Pi~~tj (1 )— HCjECIC (2)
0706’P,I~~(?) Ml1!C0(3)
1~~( 7

M0(,I ) 1.1.2
00001 fl7P,61..U754

I) 01161051,21.0
07MG 7 .i17P.(,
1l (fl711(’l.C,T.O.) 071161.0.
0Y1 F*1.SDVPA(3)—OYPA (4)
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71(45. T.0T.A5.T4.AwO.A5.TD.OT.0..45~a.VRw.GT.VRw3)7HTNC.T~oTNC.5.’fly
TF(ALT .OT.ALT4.AN0.ALTU.ST.O..*ND.VNW.OT.VRW4) TI4TNC.THT’IC—10..OT

79 (t .4V,-C.5.T .u .)T MTM CaO.
ZF(*5.T.t.’.Al.TS) 10405.10.3

- 1’(ToNI’OPi.FQ.1.AN0,XC54.LT.XC0~ .ANO.THITN.LT..Z6.ANO.Tp4(TR.6T..0?.
1 a14V).ANS(PMEkI.LT..21 GO TO 34
60 10 354 -

34 O LO N54TOa0.LPOTKO
10~ aT*T1(.115.T%Y0O

t”500751011.
33 Cfl11?~ N~1

44 7(5 1)0 -

30 0~Ot~TI’.i’c
IFITP’t .OP..I)SA TO 301

JowAI C aO V

IOw&TC04.0
,4ll (,0.f77M1 
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71,1, VS~4.FO. 1) XCOW.XCOMI
XE )a*t7—IICOM
*115. (1)v!I1
YF7ayt’COcl—’.I•SPSI
TeAM. (Y C rl~ O.?0. I’ IXE?flCOIIO —il. 

V

1V’1 T rS’..V’O.O YCOM1’YCOV I
In 1VS’ .I- ‘.1) 1C01115,C0M14.17
TV’ (IYS’..0-O. 1) YrOMSYC010l

7,(Al.% (Il0-2),LT.30..AlriD.ARS (VX ).LT.?,)IYSW.1
11! .Y~~~—VC OM
Yc)0.~~1).yFI 

V

T-41 TI)aTHE I IC/547 .3
79( 7’.taw.Fo, 1)S4A7HTSUL.O2•RKT,4T3 V

IV’ (l.k f$754.I,E.WK TI’ Tb)0$Up.Tb.10KTWTØ

TOC TPCSI.PTWIN•In3L (NLAS(731).RKVX4VIL (NLAG (14))•T11170
IF I t Y S4 . l ~ 41. I )M’.yPPiI.RXTPMI’l.OZ
71 (Ia UI Y P.MI.5.T.WI(YPMAX)PKTMMJUNKYPNA* V

I’WOw 7 VY.TkY’IKYPMI
VYL (1) ~VYPwvr..aaYpn-s3*y115.(NLA6(1)).R0PH3VY’VYL (NLAS(2))•PNIIC~S7.3

7c(*.,~~(0.”1C) .6T..3)eHIC.SI6N(.3,PPIIC)
1~ (T~lIT04C.GT. .3 T$P.751C..3
1’0 T11t-TWC.5.T.0. T$ETRC II.
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J F(A.-b (045. (’S%Tl—RLNlOLD).LT.THR (SHl) RLONST1SRLN1OLD
3* (I’L(l?.cyI.Pj.NLPIlOLD)PLNAF.RLNA!.l.
l’-5.-lvI 1. (105.1.53? 1 —PLNIOLD)/DT
l.LPIVI € S* - S  IP5.ISIVF1)
54LNVF.3.04L~ VF3.kLNVF2
05.11 VIailI.il VI 3/IT) MI • .05)

• .R5.NVFI)
71(As’-S(âI.P- VII) .IT..3)SGN5.NV•O.
In((%R .I P-v.S4545.’.,VO).PU.0,.AND.SSNLPIV.NE.0.)03NSC15RLNSCI.j.

~L’ SCaMLI tCI/(TI.#..0b)

kt.’i)ALD.1.1 (*071
k,ONOTg.t ,P~5.’4~ (RL(1NST2’NLONSTl ) •RLONST1
I’ (545.(~04S12.5. 7. (—7.3— R5.N$7110) )OLUNST2. ?.5—OLP4STKO
79 (1.( S11157?.OT. (3.7 05.$IS7kO) )RLOWST2’3.7—RLNSTKO
105.’)NOTKSWLOVIOTg.PLNSII(O
Owl Fl. (1 .0.sIe
100s U)  50.’
OL47IS10LTOIiI?’(PNIEL (NLAS(b)).PH1C).PLTPS1’04L(NL*G(4))
I9(A1S (Pi(V A T1~ $LT10Lfl).LT.TMhIE5i.$7) RL.ATI.RLT1OLD
IF(DL A?1.ceP .05.IJOLD)RL7A1,SRLTAP.1. V

P5.e7V~ (.00.1 AT1—PLT1OLD)/DT
05.7 VP €S*s ’~ (545.47111)
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NAOC ?7024 30 V

I!( (SG$5.TV•SSN5.TVO) .fQ.0..APID.SONLTV.NC.O.) 05.TSC1.RLTSC1.1.
NLTOCaHLYSCI/(T!MC’.OS)
SG11l.TVI’.Sl~SwL?V V

105.? 101.11.15.411
05.AT?.I10475.T. (04L*Ta—~s.*T1) 

.00_ATI
0.LAT5TKawl.AT2.NLTSTKO

p’,c.PSI’l. 
V

IF AwS(O SIC) .GT.1.)OSICSSIGN(1. .RSIC)

~oiCO~~’~~1C’57.3 
V

100715. (1)s0.STP PSIC
1,(AU 54 (PcIEL (1)) .GT..3)PSIEL (1)~~SIGN( .3.P5It(_ l1))
10s01015041-w1’OHL(Nl_A017) ).raPpsIl.OSIEL(NLa,(aI)

l9(AM SII .PTA 1) .GT.30 ,)NETAISSIOW (J0..SETAI)
III PAP 3 5W (1Q0. I.R004002’RETAI
IF (AsS(0.IJL.01—0000LD) .LT.THWE$113)01100laRIJ004.O
Ir (0(111107.51 .1.0001_DIP! OAP .PEDAP.1
P,nvF 1. (kh,OPI—fr11001.D) /01 ‘I

oroV9Jao’.c’vr3.1.rovF2 V

R’nvFs~!flVF3/ (T1MC ..05)S6 ,liV.SZOP.( 3 • .P~ p)V1 )
IFo A$~~(OVOV1,1) .LT.2.)SGNPV.0.
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V
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NADC 7?0?4 30 V

ALTOEL (11.65.101
Al I’~D1L (10.65.700!
1IIT111N(11.L?.TD’5.3) 00 TO 37 V

T.~~QT1.0.Ts0.flT’45.TCt.(NLAG(9)).RT$10O71’ALTDEl.(55.*SI3O))
1.QT,’~00T24A5.7FIL IP4LAA(11) ).KT11R0T3SALTOOEL(NLAG(1?))
IF ( T P W IJT 1 .4T.TP-,1IM3)THROTI.THLIMI
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V
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IV’ (1~~A*TC.0.F.IbWATCP)TIP4R01aU. 

V

37 Cfl”T INUI
7F (TT MWUI.5.Y.Tt’E5.1)G0 TO 3o V 

V

1c~ øAT aI ’lATC
I’ITT’i0401.LT.T01L3040 TO 30 

V

7F(AMS(IP’ØDTI—TPIROTO).5.T.TN041S$4)7HROTIaT5400IO
II ( 7N 04( ) 1 1 ,P.F.TP- IsOTO)7AFSTAF .1.
Tvc l. I T1,p.IoT 1—7119010) /DT
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V V

S D a T V S IC-0IL,,TVF 1)
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V
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V V
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540 eIAACH.,3
50 ?MPOTSTMeO?IC

TOWWAT SI 
V 

V

QLONSIF 54LSSIIIO
D(_ *TS701 aOLTSTKO
S,lD0~~Osk10EI~0
T1.TMCSTMTNIC
RIPdSUTsO.
I9(P~CWV .lQ.1) 00 10 51
TI INCP’I’.lU.2) GO TO 5?
71(NCMIC.E0.3) 00 TO 83 V

1’($C110 .0 -Q . 4 )  00 ItO 54
$0 TO 54”.

33 o~’*uTs0I.Aft
V IFITIMP .L1.T0) PINPIIISO.

r,o 111 554
52 0tP.0U7.0.WAO

7F(71~ I.LT.10I 015007.0 .
V IC’lI1MI.(3T.l’l) pINPIjTuO. V

60 70 954 V

33 71(7101.37.11) *JNPUT.P0AG
IVITIME ’.LT.?O) DItOPtIT.0.

~y~ Y1Mf.4T.t3) 0(NI’($T POAG
1V’(?IME.GT.721 0150u7.0.
Rn TI) 33
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V NADC ’77024—30 
V 

V

At.tD!L(1)a0.
ALY !IL(1)u0.
A5.IOD0-1. (1).0.
VX % (I)a V* VXCOMO V

A COiITINIIE
o C0’54IT!NUI

017110411 V

END V

11301111 STAGILATOR VS STICo
—7.5 —6.6 —5.5 —4.38 —3.1 —2.08 —3.7 —.5 •b 01
— 10. — 54. —6. •4. —2 . — 5  0. 2. 4. 02 V

1.~ 2.5 3.3 3.7 03 - V

0. 10. 11.3 04
20201331 RIJODER VS PEDAL

.2.1 2.1 01
—15 . 154. 02 V

30701311 AILERON VS LATERAL STICK
—6. —2.3 —2.044 0. 2.0546 2.5 4. 01

— 2 ?.  —7.5 —ô.2 0. 6.’ 7.5 12. 02
40441111 INO~ PITCH JET AR (A VS ATICK 

V

— 7.54 —a.9 —.8 3.7 1
7.?3 7.23 0. 0. 2

• V 80701333 DEAR P17CM JET AREA VS STASI1_ATOR
— 10. 2. 4. 6. 4. 10. 11.3 1
0. 0.  2.17 4.34 6.541 8.60 5.60 2

54070)331 ROLL JET ARLA VS AILERON
—1?. —7.3 •o.2 0. 6.? 7.5 12. 1
4.2 4.? 3.549* 0. 0. .36 4.2 2

70s01)fl YAW JET AREA vs ktJDD!io
—15. —1 0. 0. 10. *5. 01
-(.5 *.b 0. V 3 5  3 5 4

$O’0)111 DUCT PRESSURE o~ TIo VS NOZZLC TOTAL *0(4
0. 2. 4. 6. 5. 30. 12. 14. 20.3 1
3, .176 ~9b5 .9543 .9~1 .955 .95 .946 .5 2

908011)1 FRONT PITCH JET f(,.~C1/MA* VS AREA V

0. V 4. 6. 7,4 1
1~, .?712 •5VJ -.854 1. 2 V

100a41111 RE AM PITCH JET EUNCTION VS AREA
II . €. 4. 6. 7,4 9, V 1

0. .3~~ .59? •793 .097 2. 2
1105o1131 YAW JET FUNCTiON V

0. 1. 2. 3. 3.8 1
0. •1$2* .31626 .894 1. 2 - V

120540713) UP THRYST ROLL JET FUNCTION
V 

0. 2. 3. - 4 .  4~ 2 - 1 V V

0. .~~3 .79 .973 1. 2
3i0o411I1 flOWN TNNU3T ROLL JET P UNCTION V V

•4. .I~ 3.54 2.8 3.5 4.2 - - -  V V

0. .09 .19 .2754 .354 .305 02 - V

16)003111 ENGINE TIME CONSTANT VS RPM V

,

V 
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NA0C 77024—30

0. 5454. 540. 75. 41.8 87. 91.5 95.3 99.6 1
1.23 1.1 .35 .4 .218 .2 .17 .13 .15 2
306. 3 V

- •33  V 4
1514042*1 GROSS THRUST INCREASE DUE TO FORWARD SPEED

0 ,  25. 30. 40. 50. 60. 70. 80. 90. 1
2

.1 0. 1..? 29.3 33.49 54. 79.52 128.4* 163. 223. V 3
• .2 0. 5454.7 74. *31. 2Qs. 306. 493. 626. 563. 4

.3 0, 97. 120. 194. 3542. 531. 860. 10054. 1503. 5
93, . 300, 102. 104. 108. 6

7
.1 243. 319. 343. 352. 3547. a
.2 919,. 1041. 1209. 1340. 1443.

- .3 3433. 192*. 2134. 2257. 25499. 10
161403111 FRONT MAIN NOZZLE STATIC THRUST

V 0. 254. 30. 40, 30. 60. 70. 40. 91. 1
0. ?0~. 921. 15414. 22541. 3116.8 6144. 3502. 7000. 2

9. 0. 5494, 008. 3401.6 235454. 3004.1 4031. 3390, 4*07. 3
10. 0. v. 0. 5403.54 13554. 22054. 3233. 4891. 60*9. 4

04. 100. 102. 104. 106. 5
‘.047. (5455, 9169. 93$$. 1482. 6

9, 7933. s772. 90549. 9341. 93541. 7
311. 1135. 54087. 4442. 9020. 9242. V 54

V 1T14u3111 REAR NOZZLE STATIC THRUST V

0. ~~~. 30. 40. 30. 40. 70. 00. 00. 1
n. 0. 125.7 108.7 4254. (39. 1434. 2215. 3023. SOlo. 2
9. 0. 0. 0. 0. 361.54 963. 1024. 3353. 3409. 3
10. . 43$~ 1943. 4001. 4

Q’I. *00. 102. 104. 104. S
V V ~~~~~ ~933. 9319. 9979. 1015?. 4

9. 4140. 54460. 90547. 9622. 9479. V V

14. 333?. 54910. 7621. 8714. 915454 V 
5

V V 1541304222 RAM DRAG VS NI *110 MACN -

0. 24.8 40. 540. 80. 83. 87.5 89. ~~~ 
V 1

V V 
- 2

V V .1 0. 201. 313. 5454. 5354. 944. 1001. 1038. 115454 . 3
.2 0. 5*0. Th1. 1243. lOss. 2027. 2146. 2213. 2432. 4 V

.3 104. 113?. 1*5’. 2252. 294~0. 3252. 33354. 3844. 3907. 5
100. 102. 104. 1054. 54 

V

7 
V

V V 
V 

V 

•~ 1~ ’•0• 13~6. 1394. 1442. 
V

.2 24854. 27~9. 2039. 294s. V V 
V 9

- .3 54217. 4322. 4426. 4331. V 10
V 19070111* CV VS bETA 110,4 POWEN OFF 

V

V •~O. —1’.. —6. 0. •. 15. 30. . 1
V 4. •436 .2254 .09 0. —.99 — .223 —.435 2

V - ?V0bo3113 CT VS VITA THE7JlbO,,VJ/v013.4
- V 

V 
V V 

40. —20. — 18. 0. 10. 20. 1
V .4 .72 0. —.254 .4 2

V V V .a, .3* 0. — .18 —.32 3 V

V 7,• •3 •39 0, ..45 .3 4
V 

V 

- V ?1054ii313( CV VS N(T*.A3FWA.TN(7JI?5,V~j/VOI5.4 
V

V 
- V 73. —20. — 15 . 0. 10. ~0, 1
- V V~ V V V 

V V G~~ .37 .21 0. —.23 •.49 2

V 

V 
‘
~ 

V V
V *.-105

• 1
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NAIOC—77024 30 V

10. .354 .21 0. — .16 — .3 3
20. - .31 .15 0. .IS .31 4

220503113 CV VS ~~TA ALP54A.TIIETJ54S0.,VJ/VO011.9 V

*0. —20. —10. 0. 10. .2(1. 1
0. .3 .17 0. — .2 .4 - 2 •

3.  .354 .154 0. — .18 — .36 3
10. .354 .18 0, — .154 .32 V

2305403711 CV VS B(TA.ALPHA.THETJ090..vJ/VO.11,9 V

90. —20. —30. 0. 30. 2(1. 1 V

0. .4 .3 0. ..1~ .35 2
10. .38 .17 II. — .18 —.~i1 V 3
20. .27 .735 0. — .135 — .ar 4 V

240504211 CR05.5. VS RETA,ALFA.T$TJ.0..VJ/VO.0.,$.,4
— 2.  0. 2. 4. 54. 1

0. .002 0. —.0004 — .0007 — .0013 2
4. .002 u, — .00 1 — .00 2 — .003 54 3 V
K, .00154 0. —.000 1 — .0(115 —.0028 4
1?. •0074 0. —. 00 754 — .00354 —.00 549

2540907111 CR05.5. VS RETA .A LPPIA ,THTJ Ib0.,VJ/V005,4
40 .  —40. —30 . —20, —1 0. 0. 10. 20. 30. 40. 1 V

— 10. — .0U54 — .003 — .002 — .00 1 (1. .001 .002 .003 .00’ 2
—~~. .1124 .02 .033 .006 0. —.006 —.012 — .02 —.024 3
II. .094 .074 .052 .033 0. —.012 — .022 —.0S4 — .074 4
‘. .136 .0544 .056 •03s 0. — .02* — .0545 — .084 — .71 5

10. .12 .090 .072 .04 0. — .0454 — .09 — .138 — .172 6
35. .13 .10? .074 .042 0. —.054 — .102 — .142 — .174 7
2(1. .13 .090 .046 •034 0. — .034 — .074 —.114 —.1*4 5

• 2540’#07313 CROLL CS IETA.A1_PNA ,TKTJO?S..vJ/VO.S.4
754. —40. —30. —20. —10. 0. 10. 20. 30, 40. 1

V —70. .014 .027 .015 .0(18 0. — .009 — .040 — .024 —.03* 2
—5. .027 .0? •034 .0(17 U. — .007 — .0 14 — .02 — .024 3
0. .0*5 .054? .030 .02 0. —.026 — .0546 •.086 — .l3~ 4
5. .1 .091, .084 .054 U. — .036 — .0544 — .054 — .0544 S
10. .140 .114 .08 .04 0. — .054 — .1 — .14 — .174 4

V 15. .129 .107 .0543 .047 0. — .075 — .127 — .155 —.175 7
V V V 2(1. •12 .1194 •fl54 .03 0. — .043 — .004 — .12 .1542 8

270907111 CR01.1. VS ALPHA. NLTA ,T$ETJ.60,,VJ/V0411 .9
V 

‘0. —4 0. — 30. — 20. —10. U. 10. 20. 30. 40. 1
V 

V V — )~~ — .033 — .023 — .019 — .01 o. .003 .01 .0154 .02 2
—54. —.~~1 — .00’. — .004 —.003 0. .OuZ .004 .0054 .01 3

V 
0 .  .021 .024 •0 22 .014 0. — .019 — .037 — .0544 — .0454 4
~~. •11654 .065 .04 .0254 0. — .054 — .0544 — .302 — .12 5

V 10.  .112 .109 .0542 .042 0. — .0544 — .076 — .114 .144 ~V ) 5 4 .  .734 .1754 .054 .U4~ 0. — .0b4 — .12 •.*‘.ô — .204 7

~n. .17 .13 .087 .04 0. — .04 —.07 — .1154 — .154 54
V V ?0000ol3l  CR05.1. VS ALPHA,5417*.TKETJ000..VJ/VQ U1I.9

00. —40. — 30. —20 . 1U. 0. 10. 2(1. 30. 40 , 1
.30. U . 2

V ~~~~ .~~~ .0*5 .01 .005 0. — .006 — .01 ‘-.018 .0?4 3
V 

V 
0. .033 .023 .016 .008 Ii. — .000 — .0154 —.024 •.03? 4 V

V 
V 

54 .042 .032 .022 .012 II. — .01 — .022 — .032 —.062 S
V V V V 10. .111 .043 •0S? .029 0. — .029 — .05454 .0MS — .112 54

I’. .107 ,09~ .079 .1(5? 0. — .03 — .12 — .1654 ‘-.204 7
290504211 CN VS 8ETA.ALPHA.THETJ.O..VJ/V0.0.

V - 0. —2. 0. 2. 4. 6• 1 V V

6-106

V 

V 

VA
V V V- V V V V  ~~~~~~~~ -V ~~ V-•~~~-V VV V - - - V . -

~~~~~~~~~~ ~~~~~~~~~ V .
V 

V

V ~~~~~~~~~~~~~~~~~~~~~~~~ V 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ ~—- - ------ 

~~~~~~~~~~~~~~~



NA0C 17024 .30

0. —.0087 0. .0013 .0155 .024 2
4. —.0054 0. .0063 .013 .044 3
3. — .007 0. .0053 .0125 .042 4

V *2. —.009 0. .003 .0*1 .0405
300507111 CM VS ALP$A.VETA.THETJN6O.,VJ/VOlb.4

40. —20. —10. 0. 10. 29. 1
—10. —.094 — .048 0. .046 .093 2

V 

~5, — .12 — .064 0. .054 .12 3
0. — .01 —.032 0. .11o .134- 6
3. — .085 — .054 0, .0545 .15 5
10. — .102 —.0540 0. .002 .112 V 

4

13. — .0544 — .0454 0. .046 .004 7
20. — .064 — .03 0. .022 .044 $

3705407111 CN VS ALPHA.RCT*,THETJITS.VJ/VO83.4
- 73. —20. 10. 0. 10. 20. 1

— 10. — .152 — .05454 0. .084 .134 2
— 5 .  — .104 —.0540 0. .082 .134 3
0. — .3154 —.0454 0. .07 .12 V 4

5. — .09 — .Obb 0. .087 .149
10. —.0544 —.O’b 9, .052 .091 6
IS. .,Os54 — .044 0. .94 .00 7
20. —.0544 — .076 0. .022 .038

220307313 CM VS ALP$A.VETA ,T$(TJP7S.VJ/VOI11.9
A0. —20. —1 0. 0. 10. 20, 1

—1 0. — .0754 —.044 0. .0a2 .1~ 4 2
— 9.  — .09 — .04 0. .12 .1354 3
0. ..094 —.052 0. .06 .112 4
3. • —.0547 —.046 0. .106 .142 5
70. ..Ø1~ — .044 0. .054 ,09 6
19. — .054 —.032 0. .0354 .07 7
20. —.032 —.038 0. .016 .03 3

330507131 CM VS ALPHA.aET*,T$TJl90,VJ/VOtl1.9
90. —~0. —1 9. 0. 10. 20. 1
—10. — .305 —.046 0. .07 .~ 4 2

V 
3~~ — .0954 — .07 0. .17 .21 3
0. — .115454 — .054 0. .1* .4 4
5. —.978 — .034 0. .072 .122 5

10. —.092 —.0544 0. •046 .086 54
1’. — .054 — .032 0. .0548 .31o 7
#0. —.042 —.02 0. .022 .934 a

340501111 CI.ORVS SPEED IN ~NOTS
eO. 540. 120. 160. 200. 1
.000 154 .00017.00014 .00012 .9001 2

3540241111 CP’OA VS ALPHA
2. 1?. 1
.100454—.000J54 2
3.0201131 CLR VS ALPHA

12. 1
.143 .212 2

VJ t(170?I2l Cl. VS Al.P$A.0I4,VJl0,TP.TJl0
— 3 .  0 .  3. 10. *2. *5. 20. 1

0. .009 .3 .33 .543 ,V. 1.03 1.2 2
A. .03 .33 .6? .89 .99 1.09 1.13 3

V 3540802121 CI. VS AI.PM*,uN,VJ/vO.5.4.TNT 131,
30. —54. 0. 3. 0. 10. 12. 13. 20. 1

- • 4. 107

V —V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ ~~~~~~~~~~~~~~~~ 
V VVVVV V V V V V V ~~ V V V V V

-

~~~~~~~~~~~~~~~~ ~:~L~;:: L~T ~~~~~~~~~~~ ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ W ~~~_  •V WV — ~~~ V V - V~~~~ 
~~~~~~~~~ 

-~
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6. — .12 .1? .37 .543 .543 .74 .87 .95 2
12. — .04 .27 .46 .61 .71 .82 .94 1.01 3

3901.027?) CL VS ALPMA.UH.VJ11b.4.T$TJ043
eS, —5 . 0. 3. 8. .71j, 12. 15. 20. 1
0- . — .22 .04 .?9 .44  .544 .ba .77 .975 2 V

12. — .1’s .1 .35 .5 .6 .7 .83 1.03 3
400602121 CL VS A5.PHA .DH,VJ/90S5.4,THTJBÔO

*0. —54 . 0. 5. 8. 10. 1?. 15. 20. . 3
6. — .3 — .05 .21 .36 .454 .55 .67 .88 2
12. — .?b 0. .26 .4 .54 .59 .72 .94 3

61 05411?)?3 C5. VS *5.PHA.DH.V.(/VOl5.4.THTJØ7S V

— 75. —S. 0. 5. s. 10. 1?. 154. 20, 1
4. —.43 — .10 •07 .21 .31 .41 .5454 .19 2 V

1?. — .354 — .11 .13 .28 •3o .47 .542 .8~ 3
420002)21 CL VS ALPHA,D$.VJ/V0lS.4.THTJIV0.

0(1. —5. 0. 5. 54. 19. 12. 15. 20, 1 V

4. — .62 — .25 .01 .16 .~ b .3~ .541 .7 2
1?. — .43 — .2 .06 .23 .31 .42 .554 .81 3

430802127 CL VS A5.P$A,DH.V1/V0111,TNETJ.454
43. — 5 .  0. 5. 8. 10. *2. 15. 20. 1
0.  — .5454  — .3 — .03 .12 .43 .33 .454 .6 2

12. — .5 — .22 .04 .1. .3 .4 .54 .74 3
~40o02123 CL VS A5.PHA.D$.V.WVO.11,T$ET.l0ft0

*0. —5. 0. 5. 0. IV. 1?. 15. 20. 1
5 4 .  — .654 — .36 — .1 .04 .14 .23 .33 .454 2
12. ~,59 — .3 — .05 .1 .4 .3 .4? .56 3

4540602121 CL VS ALPMA.OH,VJ/VO$11,THTJI7S
75. • — 5.  0. 5. I-. *0. 12. lb. 20. 1
4. —.~~ — .59 — .29 — .14 ‘-.05 .04 .76 .36 2
12. — .7’ —.46 — .21 — .08 9. .054 .17 .3o 3

450702121 CD VS ALPHA .DN,V~/v0iS.4,7sETJa0
0. —5. 0. 5. 10. 12. lb. 20. 1
0. .106 .122 .146 .207 Sf2 .332 .328 . 2

- 0-. .1? .123 .1543 •217 .443 .36 .5546 3
470801111 CD VS A5.PKA,Op.,VJ/VV)0b.4.TH7J130

30. ~~~~ 0. 3~~ 8. LU. 12. 15. 20. 1
12. .347 .1549 .182 .214 .442 .254 .34 .41 2

48000 212) CD ALPHA,OH,VJ/VU US,.TrITJ.45.
43. —5. 0. 54. ~~. 10. 1?. 15. 20. 1
*. .163 .151 .78 .196 .233 .26o .3354 .505 2
12. •)44 .16 .197 .224 .4542 .494 .388 .524 3

4908021?) CD VS ALfH-IA.DH,V.J/VOS5,4,714TJ.40,
*0. — 3 ,  0. 5. 54. 10. 12. lb. 20. 1

A .  .144 .336 .183 .200 .435 .26? .32 .42 2
32. .341 .1Sb .193 .233 .44 .272 .33 .45 3

5905402123 CD VS A5.Ppsa,O(4.VJ/VO).5,7P17J.754
73. —54 . I~. 5. 8. 10. 12. 15. 20. 1

V 4.  •%5b .34 ,lb R .154 .207 .2-32 .2854 .6 2
3 ? .  ,34 .15 .17? .20 •226 ..54 .3 .400 3

5410002121 CD VS ALPHA .DM .VH V 1/VOsb.THT~I.9090. —54. 0. s. s. 10. 12. 15. 20. 1
6. .141 .1454 .146 ~~~~ .21 .232 .272 .372 2
12. ,154N .1554 .179 .206 .422 .256 •4954 .368 3

5440541,2121 CI) VS ALPNA,DN.VJ/VO.11,T,-.TJ.45
454. —54. 0. 5. 8. 10. 12. 15. 20. 1

4-108 .
- 

V

_VV --V VVV~~_VV ~• V-V_V -V V —~~ ~~~ 
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54A0C 77024—30

6. .192 .1454 .12 .744 .163 .19 .220 .273 2
12. .1954 .13 .126 .357 .183 .213 .252 .31 3

5305442)22 CD V$ ALPHA.OPI.VJ/VO~ 11,THTJ.60
*0. —3. 0. 5. 8. .10. 12. 13. 20. &
6. .1542 .12 .117 .137 .154 .lob .226 .346 2

12. .748 .13’ .134 .1549 .176 .130 .236 .294 3
54080212* CD V9 ALPPA.014,VJ/000ll.T$TJ.75

75. —3, 0. 5. 54. 10. 1?. 15. 20. 1
4. .216 .1 .064 .072 .000 .100 .12 .178 2
32. .248 .105 .07’. .054 •U95 .11 .134 .174 3

3540702121 Cs VS ALPHA .DH.THTJ.0,VJ/V0.S.4 V

0. —54. 0. 5. 10. *2. 154. 20. 1
0. — .0554 — .072 — .102 — .145 — .17 — .22 — .3 2

6. —.34 — .1543 — .19 .24 —.47 —.3? — .354 3
V 5 5 4 9 8 0 2 ) 2 3  CM VxS A5.P(4A,Q(4.TH7.J.30.VJ/VO*3.4

30. —5. 0. 5. 54. LU. 12. 15. 20. 1
6. — .0545 — .024 — .03 —.034 —.938 —.042 — .036 — .018 2
12. — .143 — p34 — .14 —.156 — .168 — .166 — .13* —.132 3

370002121 CMVS ,ALPHA ,DM,yHT,Ju45,VJ~VO~5,4
e3. —s. 0. ~~. •. 1(1. 12. 13. 20. . 1
~~. ~~~~ — .003 .001 .003 .404 .004 .098 .018 2
12. — .122 — ,iIo — .1? — .11* — .117 — .12 — .116 — .093 3

30080?1?t CHVS *LP1,A.OH,T$TJ.60,VJ/VO.3.4
0-0. —54. 0. 3. 6. 10. 12. 154. 20. 1
0. .04 .030 .04 .037 .035 .034 .039 .076 2
1?. — ,u543 — .076 —.054 —.0*2 —.084 —.086 — .032 — .0543 3

3905402121 CM VS ALPI4A.DH.THTJ~73,VJ/VOU9.4
75. • .54. 0, 3. 3. 10. 12. 154. 20. 1
6. .054 .079 .054 .045 .036 .0454 .021 .02 2

32. — ,ue? —.046 —.053 — .074 — .008 — .0954 —.102 — .208 3
400502721 CM VS AI.PHA,ON,1$T J 90,VJ/V0.b.4

•0. —3. 0. 5. 0. AU. 1?. 15. 2(1. 1
4. •Osô .011 .06 .04 .03 .044 .022 .018 2

• 12. — .02w — .0-1 —.04 — .05454 .054 — .0540 — .09? —.094 3
01 0102123 CM VS A1 PHA.D14,THTJ .43,VJIVO .1l.9

43. —5. 0. 3. 5. 10. 12. 13. 2(1. 1
6. .065 .0549 .0454 .048 •U34 .064 .067 .04 2
12. .,028 —.030 ‘-.0554 — .054 — .06 — .0354 —.0544 —.044 3

640302121 CM VS *LPHA,OH,TSTJ*60.VJIVOSLL.9
40. —54. 0. 5. 5. 154. 12. 13. 20. 1
I. .102 .037 .038 .054? .062 .059 .034 .010 2
12. — .024 — .047 .049 — .U~ 54 — .0454 — .047 —.053 —.058 3

640002121 CM VS *LPMA.0s.TNTJO73,VJ/vOull.9.
754. .~~~ 0. 5. 0. 10. 12. 13. 20. I
V. .l’.b .0*3 .069 .066 .004 .0* .1158 .03 2
22. .04. —.02 —.032 —.032 .0$s 04 —.0543 —.08 3

441101222 NOSE GEM FORCE VS GEAR COMPRESSION
—1.25 —1.1* —1 . — .543 —.71 — .513 —.3.2 — .17 0. 1
—3?uUU.—21000..17600.—112 00. —7001, —6347. —3000. —3000. 0, 2
.111 I. 3 V 

V

0. 4
6540*01??? MAIN FORCE VERSUS 41*54 COMPRESSION 

V

V 
—1.0k —1. —.833 —.67 —.54*33 —.0 1
—23040.—1a000. —8000, —4300, 0. 0. 2 V

V
. b60?01113 CNP VS ALPHA

V V 
- *..109 V

- 

-

V~~~~ VV~~~~~~~~~~~~~~~~~

_

V ~~~~~~~~~~~~ V~~~-V_  
- - V _ ---- _V_-

( 
- 

~~~~~~~ 
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_ _ _ _ _  ~~~~~~~ -w——- - ~~~~- - - ~- V
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6. 12. 1 
V

— .280 •97* 2
672203131 PITCH TIME HISTORY FDRØ 3$ A9—$A

0, 1.25 7~ 75 2. 3. 8.5 9. 9.23 9.5 1
~~~~~~ 54.  6.3 7. 7~ 6.5 7. 54.5 6.4 2
9.73 10. 10.25 10.5 11. 11.5 12. 12.5 12.75 3
7.5 s.7 0.25 9.3 9.54 9.7 10. 0.5 9.2 4
13. 13.23 15. 16.
9.5 10. 10. 10. 6

6812 01113 STE AD Y U$URRI.E VERSUS RANGE
—3543.. —1800. —1700. .1400. —1.00. ‘-1200. .1150, _5454Q• —460. 1
0. —.04 — .06 — .0554 —.0.3 —.04 — .097 — .12 — .1* 2

—300. 0. 100, 3
• 4

*913 113 3 STEADY WRU7WLE VS RANGE
—2700. —2500. —2250. —2000. —354(10, —1*00. —1000. •800o —300 . 1

0, .00-3 .07 - .0545 .033 0. —.003 — .0175 0. 2
400. 434, 510. 5540. 3
0. .2546 0. 0. 4 V

7009t,31I) DOWN .AS~ WITH 1I.qUR$.1 V

V_ ?7 0 0 .  —2500. —2250, —2004. —15400, — 1100. —1000. $00, —600, 1 V

0, .065 .07 .0545 •0354 0. — .005 — .0175 0. 2 V
71 54 111! SIGMA R*O’IJDM 8UkOLE

—2540 . — 1*00. — 1200. —1100. — 10 40. —1100. —600. —440 , 0. 1
0. •0?s .035 .0355 .036 .0335 .021 0. 0. 2
72 ‘9 7113 TAU RANDOM SWIRLS 

V

—2540. —3600. —1204, —11 00. —11100. .1100, —600. —440. 0. 1
• 1.02 3.02 3.05 .954 •o2 .5 .325 .25 .11 2

73 7 bill DCL 120 0. TANK MOo 4 £$TIMATE
n. .054 .1 .154 .2 .25 .3 1

0. 2
30. —.4? —.354 — .21111 — .223 — .*35~ ‘.108 —.05 3
50. —.405 — .344 — .284 — .223 —.1540 — .134 —.0*9
-00. ~4 —.341 — .?o2 — .223 — .175 — .1547 — .14 5
911. — .4 —.341 — ,~ $P — .223 — .175 — .167 — .14 54

743403211 STASZLXZSR VS TIME P0503*
0. 1. 1,?b 1.5 1.75 2. 2.254 3. 4. 1
4.3. 6.5 6,5 7. 7.3 7. 6.5 6.5 6.1 2
7. 7.054 7,2 7.4 7.54 7.15 9. 9.4 10. 4
6. 6.5 5. 5. 6.54 6. 5.54 4.5 7. 4

30.25 20.3 10.75 1-1. )).b 11.75 12. 12.75 13. 5
4 ,54 7. 6.7 7.1 7. 7.5 7.7 54.2 54.2 6
1’. 154. 13.. 17, 18. 18.23 20, 7
0.5 7. 6. 54.7 5,7 54, 3, 0

75130313) STICP% vs STaRIL!ZER GEARING
—1 0. —54. —4. •4. —2. —.3 0. 2. 4. 1
— 7.3 —6.0 —5.53 —4.35 —3.1 —2.054 —1.7 — .3 .6 2
6. 54. 30. 11.3 3
1.6 1.5 3.3 3.7

76054054113 VX MEAN VSS.?0 KNOT PSIS~ 0 7.14.3814,5k 0, 37. 00. 125. 250. 3
—3~~.73 12.702 17.414 21.570 23.11 25.311 2
0. 1’..354~ 17.30o 27.199 23.354 25.43 3
154.754 ~4,32$ 354,302 23.3754 254.23 23.549 4 V

5’.. 27.422 el.433 30.8? 31.49 30.~ 02 5 - -

a-U0

- ~~~~~ ~ V~ 
V

~

‘ 

~~~~~ V 

V V 
~~~~~~~~~~~~~~~~~~~~~~~~~~~ —~~
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-
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104. 24.10* 20.04 31.1 30,14 30.b5 54
770305111 V *NAN VSS.?0 P315.0 2.23

V 23. 0. - 37. 90. 125. 230. 1
I11.73 23,47 2..) )  25.74* 26.71 20.539 2
0, 14.729 19.432 23.777 23.29 24.06 3
11.73 zi,27~ 21.644 25.906 24.29 25.11 4
34. 27.332 26.947 29.61 30.01 29.93 3 V

1154. 30.44 30.44 30.46 30.19 30.03 6
• V 7.154054311 VARA P v5S020 RSI.O 7.44,5

454.38 0. 37. 90. 123. 250. &
154.73 27.54* 154.32 29.29 29.81 29.0 - 2
0. 254.4 23.43 23.02 26.21 26..’. 3
154.73 27.13 lo.34 23.29 25.51 22.209 4
54. 30.2* 29.95 29.63 30.11 211.96
104. 24.&~ 254.77 30.115 30.11 29.84 54

79054054111 VZN*0 v*S.20 KN(,T$ P31.0. 7.14
1..S* 0, 37. 90. 123. 230. 1
—111.73 .1.0211 1.34 —.6546 — .624 •,750 2
0. .1.2254 — .63311 .213* — .038* .1.33 3
10.75 1.3134 1.2102 ),443 *.549 .333
34, 1,74? ).o173 1.133 2.17 ,4.7 5
1054. .174 .1.011 — .033 —.1512 •.‘5423$ 54

*00503111 VYNAR VSS.20 PSI~ O 7.25
23. o. 37. 90. 125. 230. 1
—10.75 ...00? —1.701 —1 .604 —1,623 —.093 2
0, —.7 —1.024 .30*7 1.156 .11* 3
111,73 7, 5465454 1.317 1.5034 1.2*1 .0791 4
5’.. .1119154 .0040 .021 2.039 1.
104. .2 .154 .4736 1.307 .504 54

*105054111 VYHAR VSS.?0 05Us0 7044,5
44.50 0. 37. 90. 123. 250. 1
—1 11.75 —1.221? —1.3*2 —1.540 —1.613 —.737 2
0. 2.024 .3314 .4009 ~~~~~~~~ ,374 

V 3
154.79 1,5448 54.723. .1463 •.1 1.301 4
54. — .260 1.0113 —1 .223 — .1429 ..?54 3
104. ~,43114 .01546 —1.574 .53~ ...bo 4

s?03054111 VZ$AR VSSa2V PS1~ 0 7.14.9*
14.5* 4. 37. 90. 125. 2540. 1
—lo.73 —2.? —.71*54 —3.7*4 — .33545 .7242 2
0. —3,19? —1 .11054 —3.21 —L .OIo .2545412 

V 
3

lo.73 —,lesS. .03)79 1.541 1.199 ).54480 4
34. 1.24054 1.139 .2479 —.004 1.4 S V

104. •2~01 .21219 .132 .403’. .17.
113031,5411) VZ54*R VS5a?V 051.0 7.23

2*. 0. 37. 90. 1~3. 230. 1
‘111.13 —.54412 —.473 —.943 .1313 .4674 2 

V

0, — $ , Ii •.437 .2829 —.222 .719* 3
111,754 .,3444 — .114*4 — .1412 —1.1v9 1.04* 4
3*, ,447& •6544M — .133 .3543 ,343 3
1054. 0. 0. .01213 — .0703 .633 o V

$403054111 VZP*I VSS.20 051.0 7.44
44.54* 0. 37. 90. 1254. 230. 1
—3*.754 —,6103 — .01” — .129.6 .9023 1.011 2
0. 1.54 1.507 1.3544 1.059 3,4.7 3
154,75 •~ 331 — p.792 .54027 1.2546 .2.123

*~ 111

_ _ _ _ _ _ _ _ _ _  

V
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V 
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5’.. 2.6*8 1.307 3.044 1.092 2.3740 S
104. 2.207 2.044 1.4*19 2.191 2.17~~ 4

1154414051)3 510* VSSS2O 051.0 2014.5*
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ROLLING MOMENT COEFFICIENT • 10.0000
VS. ALPHA, BETA, ~~O NOZZLE, • —5 .0000
VJ/VO 5.4 £ 0~0000

+ 4

x 10.0000
g • 15.0000

• 20.0000

a

• C

a

p 0

a

Cg °

C
-4

• 0

a
C
.

a
-4

e

c .

a
C~d

0. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

‘-60.00 —‘40.00 -‘20.00 0’.OO eb.oa 4b.oo
BETA — DEG.

3-27
- --—- •‘~~~~~~~~~~~~~~ — — — ~~~~ 

— — L I~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~ ~~~~~~ -

~~~~~~~ TT~~~~~~~~~~



NADC—77024—3 0

TABLE NO .26
THE FOLLOWING VALUES OF ~ WERE

USED TO PLOT THE ~URVE$
ROLLING MOMENT COEFFICIENT 

• —10.0000VS. ALPHA, BETA. 75° NOZZLES, 
• —5.0000a VJNO • 5.4 • £ 0.0000
+ 5.0000
K 10.0000

so • 15.0000
- 

• 20.0000
a

a
-4

a

ID
C

I I0

C •

a
.
0

CL

SO
0

9’

0
-4

IA
-4

C
C’4

a. 
I I‘—60.00 -‘40.00 —~0.00 0.00 20.00 40.00

BETA—DEG.
3—28
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TABLE NO.2 7
THE FOLLOWING VALUES OF Y WERE
USED TO PLOT THE CURVES

ALPHA — DEG.
ROLLING MOMENT COEFFICIENT , e —10.0000
VS. ALPHA, BETA, 60° NOZZLES, • —5 .0000

• VJ/VO • 11.9 • £ 0.0000
• + 5.0000

~ 
10.0000

•. 15.0000
• 20.0000

o
.

C

a
Cd
.
a

a
-4

Ci a

a
a
.
a

a
‘ I -4
• 1

• a.
$

a
Cd

0.
$

a
• 4
0. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _• 
~ SO .00 —‘40.00 —‘20.00 0

1
.00 t’o.oa 4b.oo

BETA — DEG.
3—29
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TABLE NO .28
THE FOLLOWING VALUES OF Y WERE

USED TO PLOT THE CURVES
ALPHA — DEG.

ROLLING MOMENT COEFFICENT 
• -10.0000

U) VS. ALPHA. BETA. 90° NOZZLES. • —5 .0000VJ/VO 11.9 
£ 0.0000
+ 5 .0000

~ 
10.0000

o • 15.0000
.

a

a
‘I,

0•

a
Cd

C

C
-4

a

CL

a
0

L
0 S-4

0.
$

0
Cd
a.
I

a
4’~

‘-60.00 -‘40 .00 -‘20 .00 0’.OO 2b.OO á.oo
BETA — DEG.

- 3—30
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TABLE NO .29
THE FOLLOWING VALUES OF V WERE

USED TO PLOT THE CURVES
ALPHA

a YAWING MOMENT VS. • 0.0000
- 

- 
‘, . BETA. ALPHA, 0° NOZZLES. • 4.0000
a VJNO - 0 £ 8.0000

+ 12.0000
4

so
Cd

a

0
Cd
•

C

• IA
-4

a

00

* 
..
a

CN

In
0

C

a
a

• . •_

a

IDo
• a,

a
-4
•

a. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

~ 4 O O  —‘2.oo 0.00 t’.OO 4’.OO 5’ OO
• BETA — DEG.

3-31
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TABLE NO .30
THE FOLLOWING VALUES OF V WERE
USED TO PLOT THE CURVES

CN VS. ALPHA, BETA. ALPHA DEG.
60° NOZZLES, VJ/VO - 5.4 ~ 

—10.0000
~~

‘ 

A 0.0000
+ 5.0000
K 10.0000

• 15.0000
• 20.0000

ID
a
0

C.
0

CN 
-

C
0 -

a

C

9’.

IDa
I 

.

Cd 
-

-4

a

I
ID
-4

‘-90.00 —‘2o.oo -‘io.oo 0’ OO i’O.DO 2’0.00
BETA — DEG. •

3—32
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T ABLE NO .31
THE FOLLOWING VALUES OF V WERE

USED TO PLOT THE CURVES
ALPHA DEG.

CN VS. ALPHA, BETA. 75° 
~ 

10.0000
—. NOZZLES , VJNO - 5.4 •

• • -5 .0000
• C 

£ 0.0000L * + 5.0000/ K 10.0000
Cd 

• 

• 15.0000

/ 

• 20.0000

‘-30.00 -‘2o.oo -‘io.oo 0
1
.00 l ’O.OO tb.oo

BETA — DEG.
1—33
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TABLE NO .32
THE FOLLOWING VALUES OF V WERE

USED TO PLOT THE CURVES
CN VS. ALPHA, BETA, 75° ALPHA DEG.

a NOZZLES, VJ/VO 11.9 ~ —10.0000
• —5.0000

C £ 0.0000
+ 5.0000

~ 
10.0000

CD • 15.0000
—. • ~o.DD00
0

CI
-4.
C

ID
0

C

CN ,
- a - -

C

C
C

a

C
0.

ID
O

0.

Cd
-4.
a.
‘—30.00 zo .oo — ‘1o.oo o’.oo ib.oo tb.oo

BETA — DEG.
3—34
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TABLE NO .33
THE FOLLOW~~’~ VALUES OF V MERE

USED TO PLOT THE CURVES
CN VS. ALPHA, BETA, ALPHA DEG.

• a 90° NOZZLES, VJ/VO 11.9 , • —10.0000
• -5.0000- C £ 0.0000

• 
+ 5.0000

L 
~ 

10.0000
o 

- 

• 15.0000
- - 

• • 20.0000
C

a
.

a

0
ID

a.
0

• CN~~~Cd
a

a

C 4
-4..a

I .  C
• a

- ..
- C

0
-4

• a
C-

0
Cd

H - Lso.oo —‘2o.oo —‘1o.oo ~~~~~~~~ 

~b.oo , 2b.oo
ri BETA

3—35
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TABLE N O .34

Cd

ROLL DUE TO RUDDER VS. SPEED 
•

4

Cd
Cd

a.
a

a
Cd..a

ID
-4

a

I,

a
CLDR

-4

~~~
-

DEG

a

C
-4•.a

IDa 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _• 

~so.oo 0
1
0.00 ièo.oo i ’6o.oo £‘OO.OO 2’40.00

V- k’NOTS

3—36
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TABLE NO .35

YAWING COEFF ICIENT PER UN IT

• ~. AILERON VS. ALPHA

4L

ID0
C

Cd
a
a

-4a -
a
0

I?

0
0—a

* • a .
a

CNDA
-4

1 -
~

DEG. 9’

Cda •
a

a.

C

H
‘2.00 4’.OO 8’.OO e’.OO 1’O.OO i’2.oo

ALPHA — DEG.
1—37
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TABLE NO .36

ROLLING MOMENT COEFFICIENT
DUE TO YAW RATE VS. ALPHA

4

-4
Cd..
C

a
Cd..0

-4
a.

C

ID
-4

RAD —.O

ID
-4

so
-4

a

06 0 0  0~aQ0 i’o.oO i’2.oo i’4.oo ib.oo
ALPHA — DEG.

3—88
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TABLE NO .37
THE FOLLOWING VALUES OF V WERE

USED TO PLOT THE CURVES
- DH — DEG.

a a 0.00000
ID

LIFT COEFFICIENT VS. ALPHA, ~. 0
OH, VJ - 0, 0° NOZZLES

4

a

F
I ,

a
Cd

a
-4

0H C
-4

a -ID
a.a

I . CL

I ; C
ID

• ._
• 0 ’

I 0
H

a.
C

a
Cd

a1- 0

• 4
a
O 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

• j 
~~10.00 O’aOO 1’O.CD 

- 

sb.oo 4b.0O
ALPHA — DEG.

8—39
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TABLE NO .38
THE FOLLOWING VALUES OF V MERE

USED TO PLOT THE CURVES
DH — DEG.

o • Ba 0000
CL VS. ALPHA, DH, VJ/VO - 5.4, 12.0000
300 NOZZLES, 500 FLAPS

4

C
Cd

a-

-4

C
C

a

-4

C
ID /..a

10 -
a.a

CL

a

C

a
Cd

a1
a •

a
a.,
C

a ; : -
Cd

a - • •
‘ 10a00 O’aDO ib.oo zb.oo ob.oa 4b.oo

ALPHA - DIG.

- - ~~~~~~~~~~~~~~ ~~~ 
- 

_ _ _ _
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TABLE NO .39
THE FOLLOWING VALUES OF V HERE

USED TO PLOT THE CURVES
D H — D EG. ’

a a 6.0000
C? CL VS. ALPHA, OH, VJ/VO - 5.4, 12.0000
‘1 450 NOZZLES

a
IDa.
0

a
10a
a

a
I.a,
C

CL

C
Cd -a~0

a
a• a.a

a
Cd

• 0.
• $

• ~. _________________________________________________ _____________
‘—10.00 o

’
.oo I’oaoo zb.oo sb.oo 4’O.OO

ALPHA — DEG.
3—41
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TAB LE NO .40
THE FOLLOWING VALUES OF V WERE

USED TO PLOT THE CURVES
OH — DEG.

o • 6.0000
Cd a.

CL VS. ALPHA, DH, VJ/VO - 5.4, • £‘.

600 NOZZLES

4

a
0a.
-4

a
10a.a

C
ID

a

a
..a.a

CL

C
Cda
a

C *C.
a

a
C,’a

H 9’,

• 0

d.oo 
• 

i’o .in, zb.oo sb.oo 4b.oo
ALPHA — DEG.

3—42
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TABLE NO .41
TIlE FOLLOWING VALUES OF V WERE

USED TO PLOT THE CURVES
DH — DEG.

a ~ 6.0000CL VS. ALPHA. DII, VJNO - 5.4, 
• it.oooo -75° NOZZLES

4

C
ID
a

C
IDa
a

a
I.a
a

C
Cd

‘
I

CL

0
0

a
Cd• a

• 
9’-

C
..

• a

0
10a

• a. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

‘—10.00 0’.OO ib.oo 20 .00 ~b.oo 4b.00
• ALPHA — DEG. 

-

3—43
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TABLE NO .4 2
THE FOLLOWING VALUES OF V WERE

USED TO PLOT THE CURVES
DH — DEG.

0 , • 6.0000
CL VS. ALPHA, DH VJNO - 5•4,/ • 12.0000
90° NOZZLES

a

a •
aa,
Cd

C
10a,
-4

0
Cda-
—

a
IDa~0 

-

CL

0
1*

C

a
0
a

C
• I.

a
9’.

a
IDa
0.
‘—10.00 o’.oo ib.oo zb.oo ~b.oo 4b.oo

ALPHA — DEG.

8—44
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- TABLE NO .43
THE FOLLOWING VALUES OF V WERE •

USED TO PLOT THE CURVES
DH — DEG. ,

a • 6.0000

I • 12.0000
CL VS. ALPHA, OH, VJNO - 11.9,
60° NOZZLES / 4

a
IDa,
0

a
IDa
C

C
a,
a

- a
Cd .a-
a

CL

a
0a,
a

1
a
Cla
9’

a
a

a,
I

a
ID

1 10.00 0.00 ib.oo tb.oa ~b.oa 4b.oo
ALPHA — DEG.

• 8—45
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TABLE NO .44
• THE FOLLOWING VALUES OF V MERE

USED TO PLOT THE CURVES
OH — DEG.

o , 

• Oa0000
CL VS. ALPHA, OH. VJNO = 11.9 • 12 .0000

C 600 NOZZLE

a

0
IDa
a

C

a

a

a
Cda
a

a • 
-aa,

0

CL

C
C’Ia
9’,

a
..
a

0.

a
ID

a
ID

• a.
0_ID .00 01.00 ib.oo tb.oo sb.oa 4b.oo

ALPHA — DEG.
8—46
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TABLE NO .45
THE FOLLOWING VALUES 0? V WERE

USED TO PLOT THE CURVES
DH — DEG.

CL VS. ALPHA, DH, VJNO - 11.9, • 6.0000
75° NOZZLES • 12.0000

4

a
a.

0
Cda
a

a
0

a.
a

a
Cda
9’.

CL

0
a

0.

• C
0

0
ID
.

0.

0
a

• 
‘10a00 OaDO - lQaDO 2b900 ,Jo.oo 4b.oo

• I ALPHA — DEG.
. 3—47 
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TABLE NO .46
THE FOLLOWING VALUES OF V HERE
USED TO PLOT THE CURVES

DH — DEG.
a ~ 0.00000

CD VS. ALPHA, DH, VJ/VO - 5.4 
6.00000

00 NOZZLES

‘ 0
10..
C

0

a.
0

C
CD

a
C

a
soa.a

CD 
- -

a
a.

C

a
IDa.

0
~~0Ø ~ 0

1
.00 I’O.OO 20.00 ~b.oo 4b.00

ALPHA — DEG.
3—48

-‘ 
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- _ _ _ _ _ _ _ _ _ _

TABLE NO .47 I,
CD VS. ALPHA, VJNO - 5.4,

• 

- 

30° NOZZLE

*

a
a.
0

ID
• IDa

0

Cl
IDa
0

ID -
Cda
0

CD

Cda.0

C
• Cd

- a1• 0

10
-4

a . 
Sa

Cd
-a

°. 1o.oo 0
1.00 ib.ao ab.oo ~b.oo 4b~oo

ALPHA — DEG.
• 1—49
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TABLE NO .48
THE FOLLOWING VALUES OF V WERE
USED TO PLOT THE CURVES

OH — DEG.
CD VS. ALPHA, DH, V.1/Va - 5.4, a 6.0000
45° NOZZLE • 12.0000

4

a
so

a.a

so
I.

C

a
a

so
I,,

CD ~

a
ID

a.

‘ a

so
Cda
a

a
Cd

a
C

010 00 0.00 10.00 20.00 30.00 4b.00

ALPHA — DEG.
3—50 
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TABLE NO .49
TIlE FOLLOWING VALUES OF V WERE

USED TO PLOT THE CURVES
OH — DEG.

CD VS. ALPHA. OH, VJNO - 5.4, • •~O000
• 

~~~~
‘ 600 NOZZLE 

- - 12.0000

4

a
.0 -a -
0 -

0

a

a
IDa,
C

a
so

a.
- a

CD

0
a,
a

o
• IDa.

0

C
Cda.o

1 -  2 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _~ Io.oo O’.OO tb.oo zb.oo s’o.oo 4’O.OO

ALPHA — DEG,
35 1

~~~~~~~~~ —~ - - — -5— - ,— - 
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TABLE NO .50
THE FOLLOWING VALUES OF V MERE
USED TO PLOT THE CURVES

DH —DEG.

• 6.0000

a CD VS. ALPHA, OH, VJNO - ~,4, • 1? .0000
750 NOZZLE

4

a
a. -

a

ID
ID

a

Cd
IDa-
a

ID
Cda-
a

CD

Cda.C

a
Cd - .a.
0-

10
-4a
a

Cd
-4

c 10 00 o1coo - pb.oo tb.oo •sb.oo - 4b.eo
ALPHA — DIG.

• 3—52’
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TABLE NO.5 1
TIlE FOLLOWiNG VALUES OF V MERE

- USED TO PLOT THE CURVES
DH— DEG.
• 6.0000

CD VS. ALPHA, DH, VJNO - ~~~~~~~ 

r 

• 12.0000
90° NOZZLE

a
4

• C

Co
ID

a’ -

Cd
ID

C

CDI
C,’

C-I

0

C
Cd

H .
• Co -

-4

0~

Cd
-4

°-i~~.ø~ o’.oo ib.oo 2b.00 3b.O0 4b.00
ALPHA — DEG.

- I 
~~ 

, _  -
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TABLE NO.5 2
THE FOLLOWING VALUES OF Y HERE

• USED TO PLOT THE CURVES
- _ DH — DEG.

CD VS. ALPHA, DH, VJ/VO - 11.9, • 6.0000
45° NOZZLE e 12.0000

0

0

C
.

CO
ID

C

Cd
C’)

a

CD
Cd

0•

CD

Cd

C
Cd

C

CO
-4

C’

Cd

~ - 1O .O 0 0
1
.00 tb.oa 2’O.OO 3’O.OO 4b.00 j

ALPHA — DEG.

B—54
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TABLE NO .53
THE FOLLOWiNG VALUES OF V WERE

USED TO PLOT THE CURVES
DH — DEG.

CD VS. ALPHA, DH, VJ/VO - 11.9, ‘ 

• 6.0000
60° NOZZLES • 

~~ 12.0000
0

CO
• 

C?
0

Cd
ID

a

ID
Cda
C

- 
-

- C d
CD~~~

.

0
Cd

C
.

Co
-4

a
-

• C

H _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

0’ 
10 00 O’.00 ib.oo zb.oo 3b.oo 4b.ao

ALPHA — DEG.

3—55
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TABLE NO.5 4
THE FOLLOWING VALUES OF Y HERE

USEO TO PLOT THE CURVES
OH — DEG.

CD VS. ALPHA, DH, VJNO - 11.9,
75° NOZZLES • , 

0

Cd 4CV)
C’

CD
Cd

C’

Cd

C

C
Cd

CD 0

CO
-4

C

Cd
-4

0’

CDC
0

a
0 U P 1

--10.00 0.00 10.00 20.00 30.00 40 .00
ALPHA — DIG.

3—56
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TABLE NO .55
THE FOLLOW 1MG VALUES OF V WERE

USED TO PLOT THE CURVES
O H— S T A B.

0 CM VS. ALPHA, OH, 0° NOZZLE, • 0.00000
VJNO . 5.4 

~ 6.00000 8

C

U) -

4
9’.

0
-4
• . . d

C?. 
.

U)
—

0.

C
Cd

0.
‘ I

CM

U)
Cda
a.

a

0I,)

U,
• C’)

9’. 
-

C
.

0. 
1 1

‘- 10.00 o’.oo ib.oo 2b oo 30.00 40.00
ALPHA - DIG.

3—57
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NADC—77024—30

TABLE NO .56
THE FOLLOWING VALUES OF Y HERE

USED TO PLOT THE CURVES
STAB — DEG.

CM VS. ALPHA, OH, 30° NOZZLE, ~ 
6.0000

VJ/VO - 5.4 ~ 12.0000

CD 4
C
C’

C
C

,

C
C -

CM~~ 
‘ 

.

I t

C
Cd

-, P I I

— 10.00 0.00 10.00 20.00 30.00 40.00 ‘

ALPHA — DEG. .

3-58 
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TABLE NO .57
THE FOLLOWING VALUES OF V WERE

- • USED TO PLOT THE CURVES
CM VS. ALPHA. - OH — DEG.

Cd 45° NOZZLE, - 

• 6.0000
0 VJ/VO - 5.4 

12.0000

. 

.

‘ 

4

‘- 10.00 ~~h1

•
~~~~ i b.oo 2b.oo 3b.oo 4b 0O

ALPHA — DEG.

3—59 1
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TA BLE NO .58
• THE FOLLOWING VALUES OF V WERE

USED TO PLOT THE CURVES
CM VS. ALPHA, OH, OH — DEG.

0 60° NOZZLE, 
~ 

6.0000
C’ vj,vo - 5.4 

~ 
12.0000Cl

CO
-4

0

Cd
-4

CD

CM 

-

:“

‘-10.00 0’.OO ib.oo 2b.00 3b.0O 4’O.OO
ALPHA DEG.

- • 
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TABLE NO .59
THE FOLLOWING VALUES OF Y WERE

• USED TO PLOT THE CURVES
DH — DEG.

CM VS. ALPHA. OH, 750 NOZZLE, ~ 
6.0,000

VJNO - 5.4 • 12.0000

CO
-4

a

Cd
-4

a
C 

-

CD -

,

~

‘-10.00 0 0 0  ib.oo 2b .00 3b.00 ~o.oo
ALPHA — DEG.
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- TA BLE NO.6 0
THE FOLLOWiNG VALUES OF V HERE

USED TO PLOT THE CURVES
OH — DEG.

o ~ 
6.0000

CM VS. ALPHA, DH, 90° NOZZLE, ~ 12.0000

VJ/VO = ~~4 
. 

-

CD
-4

C

Cd
-4

CM~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

t
~ 10.00 0.00 10.00 20.00 30.00 4b.00

ALPHA — DEG.
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TABLE NO .51
THE FOLLOWING VALUES OF’ V WERE

USED TO PLOT THE CURVES

CM VS. ALPHA, OH, 5 QQQQo 45° NOZZLE, VJ/VO - 11.9 

~ 
12.0000

CM ’

CDc

I
~ 10.O0 0

1
.00 ib.oo 2b co 3’0.O0 4b .0O

ALPHA — DIG,
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TABLE NO .62
THE FOLLOWING VALUES OF V WERE

USED TO PLOT TIlE CURVES
OH—DEG.

0 6.0000
0 12.0000

01 CM VS. ALPHA, DH
60° NOZZLE, VJ/VO -

C • 4
Cd

C 
-

CO
-4

0’

Cd
—

I
C

CM~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

1
~~~~~~~~

‘-10.00 0.00 10.00 20.00 30.00 4b OO

ALPHA — DEG.
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TABLE NO.6 3
THE FOLLOWING VALUES OF V WERE

USED TO PLOT THE CURVES
DH — DEG.

o CM VS. ALPHA, OH, 5.0000
75° NOZZLE, VJNO — 11.9 

‘ 

12.0000

CO
-4

C

Cd
-4
.
0

CD
C
0

C
O

CM
0

0
0.

CD
• 0

C?’

Cd
-4

6. 
I P 1 I• -10.00 0.00 10.00 20.00 30.00 40.00

ALPHA — DEG. 
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TABLE NO .64

NOSE GEAR FORCE VS. GEAR STROKE

- 

-

;

3EAR
:fl~~~ C

• •L~ , 
-

- 0
- 

C

0
Cd.

- I 

S

I o -

a
0I 

I I‘-1 .50 —‘1 .00 —b.so 0.00 0.50 1 .00

GEAR COMPRESSION -

— 
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TABLE NO .65

MAIN GEAR FORCE VS. GEAR COMPRESSION
C.
CD

0 4C
C.

Ca
C’

0
C
0

08 C

GEAR
FORCE g -

C
0
C
(0

• -a.

0
O

0
0
Cd.

oo.
0

-

~ 
- ‘-1.20 —‘à.so -‘0.40 ~~ OO à’.40 &.80

COMPRESSION - V E~~T
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TABLE NO .66

YAWING MOMENT COEFFICIENT DUE TO
ROLL RATE VS. ALPHA

C

C?’

C
U)

C?’

0Co
.

‘ O,

CNP

1
RAD.

C?

C
CD

g 

_ _ _ _ _ _ _ _ _ _ _

.oo 9
1 00 1’O.OO t~~.O0 l~4.O0 i6.00

ALPHA — DEG.
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TABLE NO .67

o PITCH TIME HISTORY

a
C
•

-4.
-4

0
0

THETA
DEG. -

0c 
- —

a

o
C

S

. a , .

Co

0

1
4.00 8.00 12.00 16.00 20.00

TIME — SEC.
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TABLE NO.6 8
I

Cd STEADY U BURBLE/SHIP SPEED
VS. RANGE

01
Ca
6.

CdC

C?’

0 -

CO
0
C, ‘ -

U
Vs C D  -

a

C?’

C

a
C?’

Cd
-a

-4

0.
‘-20.00 —‘10.00 0’.OO ib.oo 2’0.00 3b.O0

~iO~
RANGE — FEET
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TABLE NO.6 9
• 

- i -
I

STEADY W BURBLE/SHIP SPEED
• CD ‘VS. RANGE

Cd

0

4
Cd

C

C
Cd

C

CD
-4

0

Cd
-a

Cw

CDC
C

I 
~~~~~~~~~~~

-30.00 -20.00 —10.00 0.00 10.00 20.00
RANGE — FEET 1~~

iS
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TABLE NO .70

DOWN WASH/SHIP SPEED VS.
RANGE WITH IL BURB - 1

C

Cd
-a

C
-4

C-

CDC
C

CD
0
.

C
W
VS

0

Cd
C
6’

C

0~

Cd
0 - -

C? 300 00 -~ 50’.O0 -‘200.00 _ h
150.00 

1
100 00 -~0.00*10 ’

RANGE — FEET
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TABLE NO .71

a
RMS RANDOM U BURBLE VS. RANGE

C H’

U) m 4
CV,

0

0C,, •
C - 

‘

-J
I’,

~~ 
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Cu- Cu
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TA BLE NO.7 2

C
CD

RANDOM BURBLE TIME CONSTANT
VS. RANGE

0 4

-4

C
Cd

-4

0
0
-4

a
CD

rIME °
cONSTANT
SEC.

CCo
0~

0

-H  
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-

~~~~~

0C
6 30 00 -~ 0.0O -‘10.00 0

1
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RANGE ‘i02 TT!T
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TABLE NO .73
THE FOLLOWING VALUES OF V HERE

USED TO PLOT THE CURVES
OJ .-~DEG..

0 0 0.0000
• 30.0000C 
£ 50.0000

LIFT COEFFICIENT LOSS DUE TO INBOARD ‘ + 60.0000
120 GALLON TANKS VS, NOZZLE ANGLE AND , 

~ 
98.0000

C FORWARD SPEED RATIO 4
Cd

0

C
-4

0

C
0

e • ~ 
-
~~~ 

-

ACL ’
C
-a

‘ C ?

0
Cd

C?

CC,)
C?’

0

CIn
0.—
‘0.00 01

.10 0’.20 0’.30 0
1
.40 &.50- . 

1/(VJ/VO)
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~TA BLE NO.7 4

FLIGHT MEASURED STABILIZER VS. TIME

-

- 

-

0
U)

C..

0C
HI

TABI LIZE R
DEG. -

C lU)

C
0a.
CO

0U)
U)

0C -
H 

u
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‘
I

0.00 4 .00 8.00 12.00 16.00 20.00
TIME SEC.
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TA BLE NO .75
LONGITUDINAL STICK VS. STABILIZER

a
0 -

Cd,
-4

0 4
0

0
C

a

a

STICKJ
INCHt a

C

0a

C
C
C.’

0a
IC

C.,
C3 -

a _________________Cd ____________________ _______________
-20.00 -~ o .cIO 0~.O0 L0.00 20.00 30.00
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~ STABILIZER — DIG.
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• gPENDIx C
USER ’S GUIDE TO THE VSTOL ~ )DEL PROGRAM

The following description explains the procedures for loading data
required for the sl.ulation. The principal program variables reside in
labeled comeon blocks to facilitate access between various subroutines.
Initial values of comon 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 variable. may be defined by
using data statements in individual subroutines. Figure 22 shows the
subroutine arrangement.

Coamon variables may be changed from run to run by specifying
appropriate data cards located after th. control card and program deck.

The co~~~n variables are divided into seven main coamon groups .
These are as follows:

A(l—500) Basic real program variables
IA(l—200) Basic integer program variables
3(1— 200) User floating point variables
13(1— 50) User fixed point var iables
GA(l— lO0) User control system gain parameters
SCALE(l—2 8) Plotting program scale values
NPLOT(l—14) Plot select ion switch values

The format for data input i. specified below:

CARD NO. COLU)~ FORMAT QV~ANTITY

1 1—2 (12) NRUN — number of runs
1 — single run

>1 — multiple runs
0 — terminate program

2 2—5 (lx, A4) Name — input option switch — data
f or coiuon variable input

3—fl 1 Al Blank
• 2 Ii Coamon variable type indicator

1 — A co on
2 - LA coamon
3 — GA coamon
4 — Scale co on
S — NPLOT (I)
6 — c H T S P
7 Bco irinon
8 — 11 coamon

C-3 •

I 
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CA RD NO . COLUMN FORMAT QUANTITY

3-1.1 8-10 13 Co on location
.- 1~~~5O0

3-11 11-20 Gl0.0 Value of cc on variable

3-11 21-80 l5A4 Variable description title

12 1 Al / — A stash in coli n 1 indicates the end of
coamon input dat a

13 1-5 1X,A4 Name — Ui~~r , indicates table data input

14—32 The format for loading table lookup dat a is described separ ately
in Appendix D. A blank card at the end of the last set of data
causes the computer to stop reading table data .

33 2-5 £4 Name — OPRN , indicates the operation of the
si~~1ation run.

33 11—19 G9.O RTD(E — specifies siaulat~~n run time in
- seconds

34 1—6 312 IilEA D, IZHEA D, ISCALE
I1READ — 0 - continue
I1EZAD • 1 — read IPLOT(I)
I2REA,D — 0 - continue
I2REA D — 1 - read IPR1IT(I)
ISCALE — 0 - use SCA LE(I) value s for
data plots

• ISCALE • 1 - calculat. plot scales

35—36 1—80 8110 IPLOT(I) , I — 1, 14 or
IPEII T (I) , I • 1, 11
specifies print and plot variables

37 1—2 12 NEUIS — specify mabsr of repetitions for
next run, teruinat. progra m if NRUN — 0.

38 2-3 £4 Name — END terminates program

C-4
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FIGURE 22. SUBROUTINE CALLING SEQUENCE
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APPENDIX D
USER’ S GUIDE FOR LINEAR TABLE I~iTA LOOKUP ROUTINE

Three FORTRAN subr outine s, TA BRD, LOOKUP , and TA BI provide a capability
for linear interpolation and extrapolation of table data expressed as a
function of as msny as three indepsnd~nt variables.

For arg uments outsid e the range of the input data , three options are
available:

(1) stop lockup procedure and return error code with function value
equal to zero

(2) set function value to data value correspondi ng 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 valu , at desired arg ~~~nt

The table lockup package consists of one FUNCTION subprogram and two
SU1Z~ JT INE subprograms . Four- COIf~~N blocks are required in the calling
program to provide f or convenient data transfer. The procedures for involving
the proper routines and initializing the C~~I4ON blocks are described in the
following.

C~~8~~I4 Block Init ialization

CON1O I/TABLE/NUMPTS(m) - provid.s storage for the input table data. NUHPTS
is the array where th. data are stored and must be dimensioned large
enough to hold all tables. An approximation to this dimension may be
made as follows:

II
a —  (~X1+l) 

~~~~~~~~~~~i—i

- - 
- where N is the total number of tables

X~ is the number of first argument values in table 1.
is the number of second argument values in table i

Note: a separate table is rsquired for each value of z (third argument)
as will be explained later.

C(~*~~N /XTRAP/NETH , tA CT (3, n) - contains information concerning type of
search to be used and action to be taken when argument is outside the
range of th. cable. METN must be initializ ed in the calling program .

I
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HETh — 1: standard ord er search each t ime lookup is required

NETh • 2: memory search; i.e., search begins at point in table
where laSt search was completed

METR — 3: binary search (can be more efficient)

The second dimension of tA CT , n, must be greater than or equal to the
number of tables being used.

C~~*ION /FIND/IPREV (3, i i )  - stores array data used during interpolation.
Here again, n is greater than or equal to the number of tables being
used.

Cc*IMON/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 reed.

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 I and increasing by I
for each successive table)

Li 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 0 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.

11 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 arg ument #2

13 same as above but for argument #3

D-4
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dd ~ dd dc5 cid ~ dci do oci
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FIGURE 23. TABLE CARD FORMAT
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f(i, j) function value at x~, y~ and z - -

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:

(a) be single precision numbers less than 99999E9.

(b) have a maximom 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 separate 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. TA BWRT provides the additional feature of
printing the input data onto the output file. Calling statements for both
options are as follows.

CALL tA BRD (ill, NWIX, NC)

or

CALL TABWRT (Nl, N?~.X, NC)

where Ni is first table to be read
i*4AX is maximum number of tables to be read
NC is a return error flag which La non-zero if an error was

encountered while reading the data . -

The interpolation rout ine , LOCKUP , is involved by the function subprogram
TAB1. Use of TAM is defined as follows.

y . T A B 1  Cm1, x2, x~, n1,~~n)

wher e x1, a2, a3 are value s of the independent variables. If fewer
than three independent var iables are required , the
remaining x~ should be set to zero .

D-6 J
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o is the numbe r of the table required for the Lookup . If a
three argument interpolation is being perform ed, n is the
number of the first required table

~3n is th. total number of tabl es 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
CONNON VARIA BLE DEF INITION S

A Co~~~ n

NUMBER NM~ CONFUTED DEFINITION
UNITS

1 PHI deg aircraft bank angle
2 THET deg aircraft pitch angle
3 PSI deg aircraft heading f rom north
4 PHIR tad aircraft bank angle
5 THETR tad aircraft pitch angle
6 PSIR tad aircraft heading
7 PHID red/sec rate of change of bank
8 THED red/sec rate of change of pitch
9 PSID tad/sec rate of change of heading
10 SPHI - sine of PHIR
II Cpu! - cosine of PHIR
l~ STilt - sine of THETR
13 CTHT - cosine of THETR
14 SPSI - sine of PSIR
15 CPSI - cosine of PSIR
16 TIl - euler transformation
17 T2l - matrix elements
18 T31 — matrix elements
19 Tl2 — matrix elements
20 T22 — matrix elements
21 T32 — matrix elements
22 Tl3 — matrix elements
23 T23 - matrix elements
24 T33 • euler transform coefficient
25 ALFA deg aircraft angle of attack
26 BETA deg aircraft sideslip angle
27 ALFA R rad aircraft angle of attack
28 BETAR red aircraft sideslip angle
29 ALFD red/sec rate of change of ALFAR
30 BETD rad /sec rate of chang. of BRIAR
31 SALPH - sins of ALPAR

- - - 32 CALPH - cosine of ALFAR
33 SEETA • sine o f BEtAR
34 CIETA • cosine of BRIA R

— 35 CAMV red vertical flight path angle
36 GAMII red horizontal flight path angle
37 PB red /sec aircraft roll rat., body axes
38 QB red/s.c aircraft pitch rate , body axes
39 13- red/sec aircraft yaw rats, body axes
40 FL rad /sec inertial roll rate due to earth curvature
41 QL red/sec inertial pitch rate dus to earth curvature
42 IL red/sec inertial yaw rate due to earth curvature
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A Comeon (Cout ’d)

NUMBER NA ME COMPUTED DEFINITION
UNITS 

- 

-

43 PLB red/sec body axis roll rate due to curvature
44 QLB red/sec body axis pitch rate due to curvature
45 RLB rad/sec body axis yew rate due to curvature
46 PT red/sec total roll rate
47 QT red/sec total pitch rate
48 RI red/sec total yaw rate
49 PEWN red/sec total roll rate WRT wind
50 QBWN red/sec pitch rate WET wind
51 RBWN tad/sec yaw rate WET wind
52 PTURB red/s.c apparent roll rate due to turbulence
53 QIURE red/sec apparent pitch rate due to turbulence
54 RTURB red/sic, apparent yew rate due to turbulence
55 PED red/sic: roll acceleration
56 QED red/sec ’ pitch acceleration
57 RED red/sec2 yaw acceleration
58 UB ft/sec body axis - a component of airspeed
59 VI ft/sec body axis - y component of airspeed
60 WB ft/s.c body axis - z component of airspeed
61 UTURB ft/sec x - body axis turbulence
62 VT1JRB ft/sec y - body axis turbulence
63 WTURB ft/sec a - bod y axis turbulence
64 Vt1 ft/s.c aircraft north inertial velocity
65 YE 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/s.c aircraft total velocity
69 VG ft/sec ground velocity
70 YEW ft/sec airspeed
71 RISCU - Mach number

XNA CB
72 VIlE 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 - YEW ft/s.c east wind component
78 VDW ft/s.c vertical wind component
79 — — — -

80 A LTD ft/sec aircraft sink/climb rate , + up
81 ~Q~ND red/s.c rate of change of aircraft longitude
82 XIATD red/s.c rate of change of aircraft latitud e
83 ALT ft aircraft altitude above sea level
84 XLON rad aircraft longitude
85 X1AT red aircraft latitude
86 SlAT - sine of latitude
87 CIAT - cosine of latitude
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A Comeon (Cont ’d)

NUMBER COMPUTED DEFINITION
UNITS

88 VND ft/sec2 aircraft north acceleration
89 YED ft/sec~ aircraft east acceleration
90 VDD ft/sec’ aircraft vertical acceleration
91 AX ft/sec2 a - body axis acceleration at cg
92 AY ft/sec2 y - body axis acceleration at eg
93 AZ ft/sec2 a - body axis acceleration at eg
94 ,~XP ft/s.c2 body axis x acceleration at pilot station
95 AT? ft/s.c2 body axis y acceleration at pilot station
96 AZ? ft/sec2 body axis a acceleration at pilot station
97 C ft/s.c2 acceleration of gravity
98 • — —

99 — — —
100 — — —101 VC&L kts calibrated airspeed
102 • — - —

103 XPR ft ship axis pilot a position
104 YPR ft ship axis pilot y position
105 HPR ft pilot eye altitude above sea level
106 DNR ft relative position of aircraft cg north

of referenc e
107 DEE ft relative position of aircraft eg east of

108 U ft he!~~~~?~~unway above center of earth109 iT’! ft height of aircraft above center of earth
110 C~~JRSE red ship heading
111 flATR red latitude of reference point
112 flONE rad longitude of reference point
113 CIATR - cosine of latitude
114 STHETR - sine of aircraft attitude
113 CTHETR • cosine of aircraft attitude
116 XIU slug-ft2 aircraft roll inertia in body axes
117 XIYY slug—f t2 aircraft pitch inertia
118 XIZZ slug—ft2 aircraft yaw inertia
119 XIXZ slug-ft2 aircraft cross inertia
120 f lC(l)  — inertial coefficient
121 flIC (2) - inertial coefficient

• 122 ~0iC(3) 1/slug—f t~ inertial coefficient
123 ~1C (4) 1/slug—f t’ inertia l coefficient
124 ~ iC(5) - inertial coefficient
125 ~~fC(6) — ~, inertial coefficient
126 ~~4C(7) 1/slug—f t’ inertial coefficient
127 ~~lC(8) — inertial coefficient
128 ~~IC(9) — inertial coefficient
129 ThC(l0) 1/slug—ft2 inertial coefficient
130 ~SS8 slug aircraf t mass
131 CL - lift coefficient
132 CD - drag coefficient
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A Comaon (Cont ’d)

NUMBER NAME COMPUTED DEFINITION
UNITS

133 cx — aircraft x axis aero force coefficient
134 cy - y axis aero force coefficient
135 cz - a axis aero force coefficient
136 FAX lb aero x axis force
137 PAY lb y axis aero force
138 PAZ lb a axis eero force
139 FEX lb x axis engine force
140 FEY lb y axis engine force
141 FEZ lb a axis engine force
142 FOX lb x axis landing gear force
143 FGY lb p axis lending gear force
144 - FGZ lb a axis landing gear force
145 FTX lb - x axis total force
146 PT? lb y axis total force
147 FTZ lb a axis total force
148 FN lb total aircraft force north
149 FE lb total aircraft force east
150 PD lb total aircraft force down
151 PG lb gravity force
152 CLL — rolling moment coefficient
153 Cth — pitching moment coefficient
154 cu~ — yawing moment coefficient
155 TAL ft— lb aerodynamic rolling moment
156 TAM ft-lb aerodynamic pitching moment
157 TAN ft-lb aerodynamic yawing moment
158 TEL ft—lb engine rolling moment
159 TEN ft-lb engine pitching moment
160 TEN ft-lb engine yawing moment
161 TGL ft—lb landing gear rolling moment
162 TOM ft—lb gear pitching moment
163 TON ft-lb gear yawing moment
164 TTh ft—lb total rolling moment
165 TTh ft-lb total pitching moment
166 TIN ft—lb total yawing moment 

•

167 DT1 sec loopl frame time
168 DT2 sec loop2 frame time
169 DT3 sec loop3 frame time
170 HR ft runway height above sea level
171 • —

172 • —
173 — —174 XCG ft aircraft a location in ship coordinates
173 iCC ft  aircraft y location
176 Icc ft airc raft height above runway
177 ~~IT lb 2 aircraft weight
178 QMR lb/ft dynamic pressure
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A Cameon (Cont ’d)

NUMBER NAME C~~1PUTED DEFINITION
UNITS

179 QMPC lb/gt 2 stagnation — static pressure
180 ARM f t’ wing area - 

-

181 SP*W ft wing span
182 CROID ft mean aerodynamic chord
183 RHO slug/f t3 air density
184 DXPA (1) ft  nose gear x station
185 DX?*(2) ft main gear a station
186 DXPA (3) ft right wing gear a sta tion
187 DX~~(6) ft  left wing gear a station
188 DXPA (5) f t  pilot x station
189 DXPA(6) ft tail a station
190 DXPA(7) ft ram drag a station
191 DXPA (8) ft front nozzle x station
192 DXPA(9) f t rear nozzle a location
193 D~~~~~A (l0) ft  front pitch jet a station
194 DXPA(ll) ft rear pitch jet a stat ion
195 DXP*(12) ft yaw jet a station
196 DXP*(13) ft right wing jet a station
197 DXPA(14) ft left wing jet a station
198 EXCG ft cg reference x station -:

199
200 VI ft/sec aircraft a axis inertial velocity
201 Vy ft/s.c aircraft p axis inertial velocity
202
203
204 L
205
206 - -

207
- 208
209 SONI~D ft/sec speed of sound
210 DYI~~(1) ft nose gear p station
211 D-Ya (2) ft main gear y station

• 212 DY*(3) f t  right wing gear p station
213 DY~~ (4) ft left wing gear p position
214 DT~~(3) ft pilot p station• 215 DY~~ (6) ft tail p station
216 DT*(7) ft - ram drag p station
217 DYM(8) ft front nozzle p station
218 DYP8(9) ft rear nozzle p location
219 DY*(10) ft front pitch jet p station
220 DYP*(l1) ft rear pitch jet y sta tion
221 DY*(l2) f t  yaw jet p station - -
222 DiVA (13) ft right wing jet y location
223 DY~~(14) ft left wing jet p location

— 
224 DY~~(l3) ft aircraft lateral eg position
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A Co on (Cont ’d)

NUMBER NAME COMPUTED DEFINITION
UNITS

225 XP ft pilot x position WET cg
226 yP ft pilot y position WET cg
227 ZP ft pilot a position WET cg
228 — — -229 VDIC ft/sec trim vertical velocity
230 PRIIC deg trim bank angle
231 TIIETIC deg trim pitch attitude
232 PSIIC deg trim beading angle
233 GA)4VIC deg initial vertical path angle
234 GANRIC deg horizontal path angle
235 PBIC red/sec initial roll rate
236 QBIC red/sec initial pitch rate
237 RBIC red/sec initial yaw rate
238 VEQIC kts trim equivalent airspeed
239 XIC ft initial aircraft a location
240 TIC ft initial aircraft y location
241 HIC ft initial altitude
242 WAITIC lb initial aircraft weight
243 XIUIC slug—ft2 initial roll inertia
244 XIYYIC slug—ft2 initial pitch inertia
245 XIZZIC slug—f t2 initial yaw inertia
246 XIXZIC slug—f t2 tnitial cross—product inertia
247 WFUELIC lb initial fuel weight
248 WWATIC lb initial water weight
249 WFUEL lb fuel weight
250 WWAT lb water weight
251 WAITO lb initial ampty weight
252 WSTORE lb store weight
253 —

254 DXCGO ft x location of mac leading edge
755 DZCOO f t  a location of aero data reference chord
256 CC percent aircraft center of gravity WET mac
257 DIVA (1) f t  nose gear z location
258 DZPA (2) ft main gear a station
259 DZP*(3~ ft right wing gear a station
260 DZPA(4) ft left wing gear a station
261 DZPA(5) ft pilot a position
262 DZPA(6) ft tail a position
263 DIVA (7) ft rem drag z positioii

• 264 DIVA (8) ft front nozzle a position
265 DIVA (9) ft rear nozzle a position
266 DIVA (10) ft front noazie pitc~. jet a position
267 DZPA(1l) f t  rear pitch j~t a position
268 DZPA (12) f t  yaw jet a position
269 DZM(13) ft right wing jet a position
270 DZPA (l4) f t  left wing j et a position

-
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• — A Coamon (Cont’d)

NUMBER MIlE COMPUTED DEFINITION
UNITS

271 DZPA(l5) ft  c g —  eg reference a position
272 HDECX(I) ft d.ck height beneath nose gearL - 273 HDECX(2) ft deck height beneath main gear
274 HDECK(3) ft deck height beneath right wing gear —

275 HD€CK(4) ft deck height beneath left wing gear
• 276 HDECK(5) ft deck height beneath tail

277 —

278 —

279 XIG(l) f t  inertial a location of nose gear
280 XIG(2) ft inertial a location of main sear
281 XIC(3) f t
282 XIG (4) ft

283 XIG(5) f t
284 XIG(6) f t
285 YIG (l) ft inertial p position of landi ng gear
286 ‘110(2) ft
287 ‘110(3) ft
288 ‘110 (4) ft

289 TIC(S)
290 YIC(6) -

291 010(1) f t  altitude of nose gear above sea level
292 010 (2) ft altitude of main gear
293 010(3) ft  altitude of right wing gear
294 010(4) ft altitude of left wing gear
295 RIG(S) ft —

296 010(6) ft -

297
298 -

299 —

300 -

301
302 —

303 TINE sec run t ime
304 RTDlE sec maximum run time

305—331 — — —332 U - total temperature ratio
• 333 PR — total pressure ratio

334 — — —335 DTIM1 sec print time increment
4 • 336 TI sec print time interval switch point

337—357 — — —

358 D2R rad /deg converts radians to degrees
359 R2D deg/rad converts degrees to rad ians

360—363 - - -364 RIIOZ slug/ft3 reference air density
365 HRMOZ ft referen ce altitude
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A Caemon (Cont ’d)

NUMBER NAME COMPUTED DEFINITION
UNITS

366 IAMB °k ,aabient temperature
367 PAMB lb/f t 2 ambient pressur e
368 TTOT °k 

2 total temperature
369 PlOT lb/ft total pressure
370 DELAT temperature variation from standard at

sea level
371 SQTEMPR - square root of temperature ratio

372—374 — — —

375 flICC1 I/sec inertial coefficient
376 ~0ICC2 1/sec inertial coefficient
377 XMCC3 1/sec inertial coefficient
378 ~O4CC4 1/sec inertial coefficient
379 ~~iCC5 1/sec inertial coefficient
380 INCC6 1/sec inertial coefficient
381 XMCC7 1/sec inertial coefficient
382 E~aVC ft-lb-sec rotor angular momentum
383 E~01Y ft-lb—sec rotor angular momentum
384 EThZ ft-lb—sec rotor angular momentum

383-390 - - —391 STATE (1) — trim state -iariable
392 STATE (2) - trim state variable
393 STATE (3) — trim state variable
394 STATE (4) - trim state variable
395 STATE (S) - trim state variable
396 STATE (6)  - trim state variable
397 CONT(l) - trim control variable
398 COIIT(2) - trim control variable
399 CONT (3) - - trim control variable
400 CONT (4) - trim control variable
401 COWT(5) - trim control variabl e
402 COIIT(6) - trim control variable

403—405 — - —406 UBIC ft/sec trim u velocity
407 VBIC ft/sec trim v velocity
408 WEI C ft/sec trim w velocity

609—412 — — —413 VBD ft/s.c2 rate of change of irn
414 VBD ft/sec2 rate of change of ‘FE
413 WED ft/ sec2 rate of chaos. of WE
416 V IWN 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 VElURE ft/sec east component of turbulence
421 VDTURB ft/sec vertical turbulence

• 422—432 — — —
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A Coemon (Cont’d)

NUMBER NAME COMPUTED DEFINITION
UNITS

433 VDKN(1) ft/sec deck north- velocity at nose gear location
434 VD~ 1(l) ft/sec deck north velocity at main gear
435 VDKN(l) 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(l) ft/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 IWTDKE(l) ft/sec deck vertical velocity at cg
448 HDTDXE(2) ft/sec deck vertical velocity at nose gear
449 UDTI*E(3) ft/sec deck vertical velocity at main gear
450 HDTDKE(4) ft/sec deck vertical velocity at right wing gear
451 HDTDIcE(5) ft/sec deck vertical velocity at left wing gear

452-45 3 - - -
454 yR ft/sec relative aircraft deck velocity
435 P0Th lb maxt~~m braking force

456—500 - — -
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B Comeon

NUMBER NAME COMPUTED DEFINITION
UNIT S

1 STAB deg stabilizer deflection
2 AlL deg aileron deflection
3 RUD deg rudder deflection

• 4 - - -
5 

- STAB1 deg pilot comeanded stabilizer
6 PSA S deg pitch SAS co and
7 RLONSTK in longitudinal stick
8 • 1~LNSTKO in trim longitudinal stick
9 RLATSTIC in lateral stick

10 RLTSTKO in trim lateral stick
11. RUDPED in rudder pedal
12 YSA S deg yaw SAS position
13 EMS deg roll SAS coamand
14 THROT deg throttle position
15 TUROTIC deg trim throttle
16 TOTOC deg engine nozzle angle coemand
17 THIN deg engine nozzle angle
18 THTNIC deg trim nozzle angle
19 EN 1 percent engine R1?4
20 TOUT lb engine gross thrust
21 REDO in trim rudder pedal
22 THRTME - minimum trim throttle
23 TIIRTNX - maximum trim throttle
24 THTMN deg minimum trim attitude
25 TBTI’OC deg maximum trim attitude
26 PRDQ deg minimum trim bank angle
27 PHDOC deg maximum trim bank angle
28 P1mb in minimum trim pedal
29 PE~ bX in maximum trim pedal
30 VS ft/sec ship speed

31—32 — — -

33 101)1MW deg miniimas trim nozzle angle
34 TRTN)VC deg maximum trim nozzle angle
35 VNWBIC ft/s.c north component of wind - -
36 VEWSIC ft/sec east component of wind 4

37 BETAIC deg trim sideslip
38 STThIN in minimum trim longitudinal stick
39 ST1O4A.X in maximum trim longitudinal stick
40 RLSMIN in minimum lateral trim stick
41 RLS)IAX in maximum lateral stick
62 ALFAIC deg trim angle of attack
43 - - —

- 
- 44 TFPJ lb fron t pitch jet thrust

45 TRPJ lb rear pitch jet thrust
46 TYA WJ lb yaw jet thrust
47 TILT lb right roll jet thrust
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B Coemon (Cont’d) 
—

NUMBER NA3IE COMPUTED DIP UIITION
UNITS

48 TLLJ lb left roll jet thrust
• 49 TFP.J1 lb maximum front pitch jet thrust

50 TRPJ1 lb rear pitch jet reference thrust
51 1131 lb roll jet reference thrust
52 TYAWJl lb yaw jet reference thrust
53 WWDOT1 lb/sec engine water flow rate
54 — — —
55 _ S S —

56 TA UENG sec engine time constant
57 EDIAG lb rem drag
58 TFN lb front nozzle gross thrust
59 IBM lb rear nozzle gross thrust
60 VJRCS ft/sec RCS jet velocity
61 - DOE - ~~ , thrust loss due to suckdown
62 ALT1 ft ground effect altitude limit
63 GEF1 - suckdovn coefficient
64 0112 1/ft suckdovn coefficient
65 ALTGE ft suckdown coefficient
66 FCR lb/s~c/% fuel consumption rate
67 ALLI in’ left roll jet area
68 APPJ in2 front pitch j.t area
69 ARPJ in2 rear pitch jet area
70 ARRJ in2 righ t roll jet area
71 ATAWJ in2 yaw jet area
72 CSPT.AYF - cosine of front nozzle splay angle
73 CSPIAYR - cosine of rear nozzle splay angle
74 CRJ - cosine of roll jet angle
75 CVPJK - 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
79 513 — sine roll jet angle

— 

- 80 RLAM1 rad component of deck tilt along aircraft
• x axis

81 R1AM2 rad component of deck tilt along aircraft
y a xis

82 PillS rad ship roll angle
83 TIIETS rad ship pitch angle
84 PSIS rad ship yaw angle
83 THETSD rad /sec ship pitch rate
86 PXISD rad/sec ship roll rate
87 PSISD rad /sec ship yaw rate
88 HEAVE ft ship heave at cg
89 HEAVED ft/sec ship heave velocity at cg
90 SURGE ft ship fore—aft motion
91 SURGED • ft/s.c ship fore—aft transient velocity

1—13
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B Comeon (Cont’d)

NUMBER NA ME COMPUTED DEF INITION
UNITS 

- 

-

92 SWA Y ft ship transient lateral motion
93 Sb~ YD ft/sec ship lateral velocity
94 XIS ft aft deck limit
95 XZS f t  forward deck limit
96 Y1S ft port deck limit
97 Y2S ft starboard deck limit
98 X3S ft bow location - 

-

99 H3S f t  superstructure height
100 illS ft deck mean height
lOt XTD ft longitudinal ideal touchdown point
102 YTD ft lateral ideal touchdown point
103 HIPS ft ship roll/pitch height
104 liNA C ft ship heave magnitude
105 PIIIROL rad phase of ship roll
106 P011W red phase of ship roll
107 ONEGH red/sec frequency of heave motion
108 CNEGR red/sec frequency of ship roll
109 ROLLM red magnitude of ship roll
110 PITCMW rad ship pitch magnitude
ill ONECP red/sec ship pitch frequency
112 PHIP red ship pitch phase
113 YAWN rad ship yaw magnitude
114 ~~ GY red/sec frequency of ship yaw
115 PHI ? red phase of ship yaw
116 SURGM ft magnitude of ship surge
ill • ONECSRG red/sec frequency of ship surge
118 PHISRC red phase of ship surge
119 SWAYM f t  maximum ship sway
120 ONEGSWY red/sec frequency of ship sway
121 PIIISWY red phase of ship roll
122 V.7K - jet nozzle velocity ratio
123 CDQ 1/red drag coefficient due to pitch rate
124 CLADOT 1/red lift coefficient due to rate of change

of angle of attack
125 CLP • l/rad roll moment coefficient due to roll rate
126 1/red pitching moment coefficient due to pitch

rate
127 CYDR 1/deg sideforce coefficient due to rudder
128 CU 1/red sidefor ce coefficient due to yaw rate
129 CLI~ 1/deg roll moment coefficient due to aileron
130 CLQ l/rad lift coefficient due to pitch rate
131 CP~ DT 1/red pitching moment coefficient due to rate

: 1  of change of alfa
132 CNDR 1/dcg yawing moment coefficient due to rudder
133 CIII 1/red yaw moment coefficient due to yaw rate

• 134 CYDA 1/deg sideforce coefficient due to aileron

_ _ _ _  ____- 
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B Co on (Cont d)

NUMBER NAME COMPUTED DEFINITION
UNITS ¶

135 CYP 1/red sideforce coeffic ient due to roll rate
• 136—139 - — — —140 HE f t  height of landing gear above touchdown

point
• 141 XE ft x distance from aircraft to touchdown

point -

142 YE f t y distance from aircraft to touchdown
point

143 ALTCOM f t  co and.d altitude
144 ALTDC OII ft/sec co anded climb rate
145 YCOM ft c~~~~~ded lateral position
146 XCOM ft co nded x position
147 THETCOM deg pitch cameand
148 PHICOM deg bank ca nd
149 VXCOM ft/sec co nded airspeed
150 PSICOM deg heeding cameand
151 OMSTR1 — store pitch coefficient
152 CL$T13 — store lift increment
153 UGST (ft/see rms u gust
154 VGST Vt/see mean square v gust
155 WGST Vt/set mean square w gust
156 XFRZ ft burble freeze ra nge
157 SWBSV - v burble scal. factor
158 5*333W - u burble scale factor
159 — — —
160 RXQ deg/rad/sec SF4 pitch rate gain
161 TLEADP sec pitch SF4 l ead tie. constant
162 PSA Sl deg/sec pitch SAS feedback term
164 — — —163 RIWSHI deg/sec yaw SAS coefficient
166 RBWSH deg output of yaw rate washout filter
167 RJ~ RRB deg/rad/sec yaw rate to rudder gain

• 168 TIAGRB sac yaw rate lag constant
169 R~~RAY deg/f c/sec yaw SAS gain
170 ThEA~~ Y sic yew SAS time constant
171 TIAGA Y sec yaw SF4 time constant
172 AYPILTI deg lateral acceleration filter term
173 AYTILT deg lateral acceleration filter output

• 174 YSA32 deg lateral SAS output
175 RI)ICIIT deg rudder ca end due to aileron
176 deg/d.g rudder interconnect gain

• • 117 YSASI deg SF4 input to rudder
- - 178 YS&SLDI deg SAS rudder limit

179 RPBDA d.g/rad/s .c roll SAS gain
180 TIZADDA sec roll SAS time constant
181 TIACDA sec roll SF4 time constant

1: 
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B Co~~~n (Cont ’d)

NUMBER NAME 
- 

COMPUTED DEFINITION
UNITS

182 PBWSH deg output of roll rate washout
183 PWSRI deg rol l SAS term
184 PSA SLDI deg pitch SAS limit
185 A ILC deg aileron co snd
186 TAUA~M sec aileron ties constant
187 TAUA CHS sec elevator time constent
188 RUD2 deg total RCS yaw comeand
189 XTDI ft  inertial x location of touchdown point
190 YTDI ft y location of touchdown point
191 TAUALPH sec pilot model t ime constant

192-200 — — —

1—16
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II Co~~~ n

NUMBER NAME DEFINITION

I IHOY hover configuration flag
2 ICON conventional flight flag
3 ILIiND deck landing switch
4 h ERO statistical array zero flag
5 II1IIDOF F hands off takeoff switch
6 ITRANS transition flight flag
7 ISWAT water injection switch
8 IFUEL fuel embeust ion flag
9 IcRA SH crash flag

10 — —11 ICOPY statistics print control
12 ISET brake application switch
13 — —14 lTD touchdown flag
15 IDA deck edge crossing flag
16 IOIICE turbulence sequence control
17 IHOLD altitude hold switch
18 IPITCH ship pitch induced wind switch
19 h u T  ground trim flag
20 IWIND turbulence switch
21 ILTURB turbulence switch
22 NCBX control input selector
23 NCHE input type selector
24 ZBFRZ burble freeze control
25 ILBURD burble control switch
26 IP1~ MP roll damper switch
27 IQDAIW pitch damper switch
28 IRDAMP yaw damper switch
29 IBIA K brake application switch
30 ITASK control task switch
31 IGRA D trim gradient evaluation switch

32—35 —

36 NCNT calcoup plot point count
37 ISTOR2 outboard store flag

* 39 •
. —

40 ITHIS time response print switch
41 IUPLOT calcomp plot switch

• 42 ISTAT statistics printout switch
43-44 - -• 45 IPITC H ship pitch induced wind
46—48 -

49 32 trim iteration limit
50 ILA ND landi ng switch

I ~~~~~~~~~~~~~ 
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lA Coumon

NUMBER NMII DEFINITION

1 INODE mode switch
2—5 — —
6 IFLAT flat earth switch
7 hITCh constant position switch

8—9 — — -•

10 ITOUCI*(l) nose gear contact flag
11 IT~~JCH(2) main gear contact flag
12 ITOUCH(3) right wing gear contact flag
13 ITOUCH(4) left wing gear contact flag
14 ITOUCR(5) —

15 IOVDK over deck switch
16 I2DOF 2 degree of f reedom pitch following mode
17—20 — —
21 IEVAL trim gradient evaluation flag
22 — —23 ITPROG trim switch
24—60 - —61 IDT1 first loop t ime increment milli-sec
62 1DT2 second loop time increment ailli-sec
63 IDT3 third loop time increment mu lL—sec
64 ICC trim altitude flag
65 ID trim flag

66—89 — —90-101 ICUNBF ( I ,J) printout title ni~ ber102 ITRIM trim switch
103 ITRMP past value of trim switch
104 IGEA R landing gear switch
105 KRUN nueber of runs
106—109 - 

• 
-

110 INDEX? trim mode switch
ill ITRW~N trim coueand switch

112—113 — —
114 DV.CR airsp .ed trim switch

115—117 — .
118 Jl trim iteration count
119—123 —

124 ICPRNT initial condition print switch
125.140 — —141 ICOND constant density flag

• 142.166 - —167 IN trim state counter
168—178 — —179 IREVAL gradient flag
180 NUSED loop 3/loop 2 frame time
181—183 —

184 IEULR trim velocity flag
185 IETURB turbulence coordinate flag

1 -18
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IA Ccemon (Cont ’d)

NUMBER NAME DEFINITION

186
187 I 

—

188-198 

ella , beta rate flag

199 N2
200 - 

run counter
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GA Comeon

NUMBER NAME COMPUTED DEFINITION
UNITS

1 FAC - plot scale factor
2—17 — — —

• 18 FREQCK red/sec sinusoidal input frequency
19 TO sec input switch time
20 Ti sec input switch time
21 T2 see input switch time
22 EMAG - input magnitude
23 DTIM2 sec printout t ime interval

24—29 - — -
30-35 ~~(I) ft/sec turbulence scale
36 VERII ft throttle integral feedback limit
37 ALTI ft control switch altitude
38 RX1V deg/ft/sec throttle gain
39 3X2v deg/ft throttle gain
40 — —41 RXRUD1 in/red/sec yaw rate to rudder gain
42 RERUD2 in/red sideslip to rudder gain
43 ALT2 ft switch altitude
44 RXTHT1 rad/ i t/sec2 pitch coe.and gain
45 RKALPH rad/rad angle of attack to pitch coamand gain
46 TIIET1 red minimum pitch attitude coamand
47 ALT3 ft altitude coseand
48 RXALTD 1/sec altitude rate coemand gain
49 THET~O red pitch attitude coi and
50 RX?HT2 red/ft pitch cosmand gain
51 RXrHT3 tad /ft/sec pitch coemand gain
52 RX?HT4 red/ft/sec pitch co and gain
53 RKYE red/ft roll coamand gain
54 RKVE red/ft/sec roll coe.and gain
55 RXPSI tad/red roll coamand gain
56 RXPHILT in/red lateral stick gain
57 RXPLT in/r ed/sec lateral stick gain
58 • RJC?HLN in/red longitudinal stick gain
59 RXQLN in/red/sec longitudinal stick gain
60 RZNOZLN in/deg longitudinal stick/nozzle angle gain
61 VRW1 ft/sec switching speed -:
62 ALT4 ft switching altitude
63 THTNC1 dog nozzle angle coemand
64 XCGI ft switchi ng rang.
65 V11J2 ft/sec switching speed
66 VRW3 ft/sec switching speed
67 VRW4 ft/sec switching speed
68 ALT5 ft switching altitude
69 R1~ HT5 red/ft pitch co snd gain
70 RXVYI - bank co nd gain
71 RXVX1 red/ft/ sec pitch co nd gain

1—20
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GA Coemon (Cont ’d)

NUMBER NAME COMPUTED DEFINITION
UNITS

72 RXVY2 - bank cosmend gain
73 RXVX2 red/ft/sec pitch co and gain
74 RXYPHI red/ft bank comeand gain
75 RXPHIV Y red /ft/sec bank comeand gain
76 BLNTRT2 in/red longitudinal stick gain
77 RLNQB2 in/red/sec longitudinal stick gain
78 RLTPHI2 in/red lateral stick gain
79 RLTPB2 in/tad/sec lateral stick gain
80 RPR1 in/red/sec rudder gain
81 RPPSII in/red rudder gain
82 RT1~ G? dog/ft throttle gain
83 RTHROTI deg/ft/sec throttle gain
84 RTHROT2 dog/ft/sec throttle gain
85 ALPTRM1 dog reference angle of attack
86 ~ G2 ft switch range
87 TPITC1I sec pitch coamand time limit
88 THET2 red pitch coemand limit
89 R1~~~X RPM maxim.a engine speed
90 TUCOR - engine thrust correction factor
91 RTHROT3 deg/ft/s.c 2 throttle gain

1-21
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APPENDIX F

GUST CHA RACTERISTICS
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API!IIDIX V
GUST ~~~~~~~~!STICS

Th. free air turbulence co~~onent of the atmospheric disturbance model
used in the VSTOL aimolation is based on Appendix B of MILSPSC *1-40.
This docuesut specifi.s the power spectrma for air turbulence as follows:

‘

S 

—

$

Aug/u. 
______ ______

(2± ) ( +1) ~~4__ 
~~~~Vo Vo1400 Vo/4004S

_ 
~~ 1 _ _ _  •8 

_ _ _  1.~ ~3V.d’40O + ~ ~3!of4)~~ 
+ I )  

~VoflO0O + ~~ ~Vo/l0O O + ~

These represent th . frequency distribution of vert ical, horizontal, and
lateral gusts respe ctively, and Vo is the aircraft airspeed.

The moan square plitud. represe nted by the.. power spectra y be
calculated as

C2 L: s (v) dw

This integra l is tabulated in Appendix IV of reference (f) • Th. factor ii 2”normally included in this integral is conta ined in the gain of th. spectral
transfe r function.

The root mean square ~~~litudes of the spectra are st rized below:

t I  ce lL ..L Lsee see

U gus t 2.5 .762

Y giast 2.39 .728

V gust 1.50 .457
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‘ The simalatton model was used to generate a representative turbu lence —

sequence. Then thee. data were four ier tra nsformed to compute the power
spectrue of the simolated turbulence generated by the digita l algorithes.
As shown in Figures 24 and 25, the general shape of the theoretical and actua l
distributi on agre. rather well. The comparison is couipl icsted by the fac t
chat th. finite data s~~~l. length re sults in a cutoff of the DC portion
of the signal and a rather irregular curve. Ther efore , only the general
shape and f requency distribution can be compared . Nevertheless , it appears
that the model should be satisfactory for sfsulat ion purposes if the magnitude
is scaled properly to yield the desired san squar. amplitude.

Figure 26 illustrates the spectrue of the basic random n~~ber generator
which is intended to approximate white noise with a constant spectra l amplitude .
Although the spectrum is not truly unifora, it does not show any definite
tread s with f requency. Thus , it y be considered flat in an average sense .
Therefore , the model should be adequ ate for sisulation purp oses. S
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