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This document 1s the fifth in a five volume report which describes a
comprehensive digital computer simulation of the dynamics of heavy lift
alrships and generically similar vehicles.

The work was performed by Systems Technology, Inc., Hawthorne, Cali-
fornia for the Aeronautical Systems Branch in the Helicopter and Powered
Lift Division of the National Aeronautics and Space Administration, Ames
Research Center, Moffett Field, California. The simulation development
was carried on between September 1979 and January 1982 and is curreatly
installed on the Ames Research Center CDC 7600 computer. The contract
technical monitors for NASA were Dr., Mark Ardema, Mr. Alan Faye, and
Mr. Peter Talbot. STI’s Program Manager was Mr. Irving Ashkenas.

The authors wish to acknowledge the technical contributions of
Mr. Robert Heffley, Mr. Thomas Myers, and Mr. Samuel Craig and the fur-
ther contributions of Mr. Allyn Hall, Ms. Natalie Hokama and Ms. Leslie
Hokama in simulation software development. Special thanks are due to
Ms. Kay Wade, Ms. Linda Huffman, Mr. Charles Reaber, and STI’s produc-
tion department for the preparation of the five volumes of this report.
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SECTION 1

INTRODUCTION

This Programmer’s Manual describes the software design of the heavy-

lift-airship simulation programs and associated post-processors and was
written to assist in software alterations. In addition to this manual

there are two others, a User’s Manual and a Technical Manual. Since the

programmer should have access to all three manuals, it is suggested that

the User’s Manual be read very carefully before attempting to use this

Programmer’s Manual. The Technical Manual discusses the engineering

design which, in most cases, has determined the structure of the soft-
ware.

The User‘s Manual is designed to provide the user with the basic

information necessary to run the program as it has been designed. This
manual does not discuss any of the internal workings of the code or the
technical details of the equations and their derivations. This manual
describes the various data files necessary for the program and explains
the output from the program and the varlous options available to the
user when executing the program. The discussfon of the data files is
limited to:

1) The type of data contained in each file.

2) The inputs necessary to create special configura-
tions.

3) Inputs whose nature {s specialized or not obvi-
ous.

4) Additional data file information is contained in:

Appendix A - tabulates all input variables. It
indicates which values are valid for the various
variables and other special considerations which
the variables may have.

Appendices B and C ~ contain sample sets of input
files and the output resulting from those input
files.

TR-1151-2-V 1



The Programmer’s Manual is designed for the maintenance programmer

who will be supporting this program. It explains the logic of the vari-
ous program modules, and in some cases gives a detailed explanation of
the reasons for various implementations. The topics discussed in the

User’s Manual will not be repeated in the Programmer’s Manual. Conse-

quently, the maintenance programmer will have to consult both of tlese

manuals when working with the program. The Programmer’s Manual coatains

several appendices, including a dictionary of program variables, a list
of all subroutines and their purposes, a subroutine/common block/cross
reference listing, and a calling/called subroutine cross reference list-

ing.

The Technical Manual contains a detailed discussion of all simula-

tion models, including derivations of all the equations, and methodology
for calculating the required program input data. The uger will have to
consult this manual for all technical information he requires in gener-

ating the input data files or in understanding the output.

The program code 1is well documented, and the programmer is referred
to the code documentation for the implementation details. Throughout

this Programmer’s Manual, relevant subroutine names are enclosed in

parentheses to provide the programmer with starting points from which to

work.

The appendices 1included in this manual are as follows: Appendix A
is an alphabetical 1list of subroutines and their purposes; Appendice B
is an alphabetical list of the common blocks with definitions of each;
Appendix C is a common block/subroutine cross reference; Appendix D is a
cabling/called subroutine cross reference; and Appendix E provides an
alphabetical 1listing of the subroutine input and output variables.
These appendices will continue to be useful only if they are updated to

reflect all changes made to the programs.
A. BASIC PROGRAM STRUCTURE

The simulation of the heavy-1ift airship consists of three programs

which use a large amount of shared code. The three programs are:

TR-1151-2-V 2



1. BLASIM — Powered vehicle in flight without a
payload.

2. HLAMOR — Unpowered vehicle constrained to a mast
at a mooring point.

3. HLAPAY — Powered vehicle in flight carrying a
payload.

The flow diagram used by the three programs is shown in Fig. l.

The following discussion of the program development process provides
an understanding of the present program and some guldelines for future
work. HLASIM was developed by progressively adding modules. After the
basic force calculation (FORCE) was implemented, the aerodynamic module
(AERO), gust module (GUST), and the interference modules were added.
This process could have been continued until all aspects (payload and
mooring) were incorporated into one program; this was not done because

the program complexity would have been unmanageable.

A completely new program to model the payload was written and struc-
tured to be compatible with the program HLASIM. After all of the pay-
load modules were implemented and tested on the "payload only" program,
calls to the payload modules were inserted in the program HLASIM. The
result was the K rogram HLAPAY. A special stability derivative module
had to be written for this program, but all other modules were compat-
ible.

Program HLAMOR was created by adapting some of the HLASIM subrou-
tines. Though the basic program structure was maiutained (Fig. 1), some
parts were excluded (i.e., the control system) while others were radi-
cally altered (i.e., the rotor and propeller aerodynamics). The result
was a large number of subroutines having similar names and serving simi-
lar functions, yet implemented differently. Wherever possible, however,

existing code was shared with the other programs.

Program modules were bullt around engineering concepts (e.g., aero-
dynamics and conirol systems). This modularity should allow alternative

modules to be developed and used in place of the existing ones. This

TR-1151-2-V 3
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Figure 1.
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approach to code alteration is preferable to changing parts of individ-
ual subtroutines. The program size and complexity 1s such that errors
introduced while altering "bits and pieces here and there" may never be
noticed. In addition it is difficult to maintain documentation for many
small alterations. Since the program’s long term usefulness depends
upon the quality of the documentation, a system for recording altera-
tions will be needed. It is also likely that parts of the programs may
eventually have several alternative modules; therefore a system for

storing this code will also be needed.
B. PROGRAM IMPLEMENTATION

The three programs discussed above (HLASIM, HLAMOR, and HLAPAY) have
been installed on the NASA Ames Research Center CDC 7600/SCOPE system.
The International Mathematics and Statistics Library (IMSL) 1is required
to execute all of the simula: on programs. The source code 1s stored
under the UPDATE facility with a separate DECK name for each subroutine,
and a LIBRARY which contains the compiled object code for all subrou-
tines. To execute one of the programs, the LOADER is called with that
program. The LOADER will then obtain all necessary subroutines from the
LIBRARY. This implementation procedure ensures that only one source and
one compiled object file exists for each subroutine. Therefore, the
implication of all code changes on each of the three programs must be
examined. Global changes to all three programs are quite simple t. uwake
with the LIBRARY o- ;anization.

The programmer may have to make parallel changes in order to iain-
tain the similarity of the three programs. For various reasons it was
necessary to write new code for some of the modules of each program
(e.g., the rotor and propeller aerodynamics and the stability deriva-
tives). If further alterations are made to such a module, the program-
mer will have to decide whether parallel changes are also necessary in

the other modules.
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SECTION II

INITIALIZATION

Initialization is performed by three routines: PINTIL for HLAPAY;
MINTIL for HLAMOR; and INTIAL for variables that are common to all three
of the programs. As a general rule, all program initialization is con-~
ducted in these routines. In a few cases, where a variable 18 used in
only one place, initialization is done locally. Future prograw 2'terna~
tions must reflect consideration of the affect of overlays on initial~
ized variables since overlays usually require the use of initialization

routines.

Variibles are initialized by either data statements or by assign-
ment. The different methods, combined with the initializatinn routine
calling order, achieve very different results. The initialization rou-~
tines are called at the beglanning of the program run; and, if there is
more than one trim state to be calculated, the initialization routines
will be called prior to each additional trim calculation. Some basic

forms of initialization are as follows:

l. Many matrices (e.g., the mass matrix) are ini-
tialized to zero. The input routines will load
values 1into some locations of the matrix while
leaving the others zero. Initialization is by
data statements since assignment would incor-
rectly zero the matrix before a second trim.

2. Variables used and changed by the trim or stabil-
ity derivative calculations (e.g., the state
vector) must be reinfitialized (or reinput) by
assignment before each trim state calculation.
Fallure to do this will cause the subsequent trim
to use the values left over from the previous
trim.

3. Some input or calculated time history data (e.g.,
the gust vwelocities) are 1initialized to zero
because they are used (and must be defined) dur-
ing the trim but are not input or calculated
until the time history begins.

TR-1151-2~V 6
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4. The cable forces on the hull are set to zero in
INTIAL, anc¢ their values are never changed in the
program HLASiIM. In the program HLAPAY, the pay-
load module generates nonzero hull cable force
values for the active cables. The same vehicle
force module (FORCE) serves both of the programs
and does not need to know which program has
called it.

If future developments require initialization, the methodology dis-
cussed above should be used. Program aintainability will be improved

when these patterns are followed wherever possible.

TR-1151-2-V 7



SECTION III1

INPUT/OUTPUT

This section provides a general discussion of the input/output sub~
routines of the three programs (HLASIM, HL.MOR, and HLAPAY) discussed
previously. Table 1 1s a list of all data files, their equivalent unit
nvmbers, and the subroutines and programs which access them. Since the
data files that are created and used by these programs are discussed in

the User’s Maaual, the programmer is referred there for a detalled dis-

cussion of the contents of each data file as well as for sample output

listings and input data files. There are no computer-generated dzfailt

input values. If a particular constant is uncertain, the user can eli-
minate the related physical effect by assigning to that variatle the
value listed in the column entitled "Default Input Values" of Appendix A
of Volume III, the Simulation User’s Guide Appendices. Leaving out an
input variable for computer default will cause automatic termination of
the run.

The following is an overview of the subroutines which read or write

data.

A. VEHICLE AND FLIGHT CONDITION INPUTS

The vehicle and flight condition inputs are contained in data files
whose names end with "DTA" (e.g., PAYDTA, GMDTA) and are read by subrou-
tines whose nares begin with "IN" (e.g., INMASS, INPGEO). These data
are then immediately written to the output listing by subroutines whose
names begin with "OI". Each input routine has a corresponding output
subroutine (e.g., INMASS/OIMASS, INGEQO/OIPGEO). All "IN" subroutines
are called from the three main programs (HLASIM, HLAMOR, or HLAPAY) and
read dat- in the NAMELIST format.

B. TIME FRAME DATA OUTPUT

The program writes a user-—selected block of wvariables to the output

l1{sting after each trim calculation as well as at uscr-selected print

TR-1151-2-V 8
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TABLE 1

SUBROUTINES AND PROGRAMS ACCESSED BY DATA FILES

Data File Subroutines Prograns
INPUTwTAPES QUESTN, TQUEST, OUTOIN HLASIM, HLAMOR, RLAPAY
OUTPUT=T APE6 OUTOIN, TQUEST, QUESTN, HLASIM, HLAMOR, HLAPAY

TRIM, PTRIM, MTRIM,
PTRMIM, PMTRLIM,
WRTSTB, WRTMSB, WRTTSB, WRTIVD,
WRTVOI, WRTINC, WMSDI, WRTPSB,
MSSAG, STORE, PSTORE,
Md sll OI routines (OIGEOM, etc.)
PYOUT!»T APE9 TQUEST HLAPAY

(input)

PAYDTA=TAPE1 O INPGEO, INPMAS, INCABL, INPARO, HLAPAY

(input) INPYST
ERMSSG=T APEL S MSSAG HLASIM, HLAMOR, HLAPAY

(input)

OUTLST=TAPE19 QUESTN, TQUEST HLASIM, HLAMOR, HLAPAY

(input)

GMDTA=T APE20 HGEOM, LPGEOM, INGEAR, TNMOOR, INEXST HLASIM, HLAMOR, HLAPAY

(input)

ARODTA-TAPE2 1 INHARO, INLARO HLASIM, HLAMOR, HLAPAY

(input)

IFCDTATAPE2S INRIFC, INPIFC 1INFIFC, INHIFC, INTIFC HLASIM, HLAMOR,HLAPAY

(input)

PIMDTA=TAPE23 INPROP, INMCLC LASIM, HLAPAY

(innut)

TRMDTA=T APE24 INSTAT, INATMOS, INSTAB HLASIM, HLAMOR, HLAPAY

(input)

MORDTA-TAPL.0 INMTRA, INMRST HLAMOR

(1aput)

HISDTA=TAPE22 INFCSC, INPROF, INGUST, INSTEP HLASIM, HLAMOR, HLAPAY

(1npur)

RG1-RG6 GETSRG HLASIM, HLAMOR, HLAPAY
TAPE41-TAPE4S

(input)

PLOT=TAPESO STORE, PSTORE, IPLOFT HLASIM, HLAMOR, HLAPAY

(output)

TR-1151-2-V 9



intervals during time histories. (See the sample output listing in
Appendix B of the User’s Manual.) The variables and the order in which
they appear are coantrolled by the user via the input files OUTLST and
PYOUTL. (See the User’s Msnual for a discussion of these files.) The
variables to be written are loaded into output arrays (e.g., ZHLDTA for
vehicle; ZiLPDTA for LPUs; ZPYDTA for payload; and 2CBDTA for cables)
which are contained in the ccmmon~ QUTDTA and PYOPUT.

The subroutines STORE (for the vehicle) and PSTORE (for the payload)
wrire the data that are contained in these arrays. By using the code
numbers from the input files OUTLST and PYOUTL as array subscripts, the
variable names and values are written in the same order as given in the
user-created input file. This technique has proven 1icself useful for

program debugging and output variable list enlargement.
The method for addirg variables is as follows:

l. Insert the appropriats common into the subroutine
which calculates the variable. Load the variable
into the next unused location in the appropriate
array. (There are many unused locations. See
Aprendix D in the User’s Manual for a list of the
locations that are prasently being used.)

2. The variable name should be inserted in the cor-
responding variable name heading array location
in subroutine STORE or subroutine PSTORE. (The
variable name heading arrays are: HLHEAD for
hull, LPHEAD for LPUs, PYHEAD for payload, and
CBHEAD for cables.)

3. The user must then include the subscript number
of the location determined above as a code number
in the appropriate input file (OUTLST or PYOUTL).

4. Additions of variables should be carefully docu-

mented so that two variables are not written to
the same location.

C. STABILITY DERIVATIVE OUTPUT

The stability derivative outputs are written by subroutines which
begin with "WRT." As with stability derivatives in general, each main

program has an exclusive set of output subroutines which are related to

TR-1151-2-V 10
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fts stability derf{vatives. This was neceasiry because of the matrix di-

menadion differeunces.
D. ERROR MRSSAGES

The programmer should consult the error processing section of this
guide for a complete description of the error message routine and its

OTIOr MmeSBAREs.
K. PLOTTING FILE

An unformatted file (PLOT) contains a program descriptcr, variable
names, and all output variables from trim and every tiwe history algor-
fthm step. A complete description of this file is given in Section III-
B of the User’s Manual. The file is written by the routines IPLOTF,
STORE, and PSTORE. IPLOTF {s called from QUESTN, TQUEST writes the {ni-
tiai run parameters, and STORE and PSTORE write the variables and their

names. If new variables are added to the output variable list (see B
above), they aund their names will become part of this file automati-

cally.

All output data (s written to this file with the intention that a
post processor selects data from this file and plots {t. The NASA Ames

Research Center lumplementation has such a program, PPLOTF. PPLOTF is

discussed in detail in Section IV of this Programmer’s Manual and {n the

User’s Manual.

TR=-1151-2~V 11



SECTION IV

SYSTEM INTEGRATOR

The time history simulation of the vehicle motion is accomplished by
t e following integration scheme:
1. Start with a given vehicle state vector (calcula-
ted by the trim module), flight control svstem
integrators (initialized to zero), and, if a, ..1-
cable, the payload state vector (calculated in

the payload trim module). The time is initial-
ized to zero.

2. Increase the time by a small increment.

3. Calculate the derivatives of the vehicle state
vector, flight control system integrators, and
payload state vector.

4, Update the vehicle state vector, flight coantrol
system integrators, and payload state vector
using the derivatives calculated in Step 3.

5. Repeat Steps 2 through 4 until reaching the spec~
ified time.

The IMSL Runge-Kutta routine, DVERK, is used to perform the numeri-
cal integra-.>n. Implementation of DVERK requires that all integrator
s.ate variables be in one vector, but the program structures require
those variables to be used in different locations. In order not to com—-
promise the programs’ modularity, two interfacing routines were written
(one above and the othecr below DVERK, see Table 2). These subroutines
lcad and unload :be integrator state variables into and out of the com-
plet: state . ctor, SV. This vector is then passed into DVERK and inte-

grated nu crically.

TR-1151-2-V 12
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SYSTEM INTEGRATOR INTERFACING SUBROUTINES

TABLE 2

Subroutine Subroutine

Program Calling Called by
DVERK DVERK
HLASIM INTGTR CLCSVD
HLAMOR MINTGR CLMSVD
HLAPAY TINTGR CLTSVD

The subroutine preceeding ({.e., which calls) DVERK forms the -ector
SV, initializes other DVERK arguments, and calls DVERK. DVERK’s argu-
ments have been set to monitor the integration time step. If DVERK
attempts to use a time step smaller than that which is allowed (MINSTP),
this subroutine will force acceptance of the latest calculation. This

provides some user control over the program execution cost.

The subroutine which follows (i.e., which 1s called by) DVERK
unloads the integrator state variables from SV into their respective
commons. The derivatives of each of the state variables (elements of
SV) are calculated and placed into SVDOT, which is then returned to
DVERK. Throughout the remainder of the pro-ram, the vehicle state
vector {(common SVECTR), flight control integrator states (common
FCSINT), and payload state vector (common PSVCTR) are completely sepa-
rate. This allows the payload only and vehicle only state derivative
calculations to be merged in the program HLAPAY without altering either
state derivative calculation module {CALSCD or CLCPSD).

The flight control system integrator limits are enforced in the rou-
tine called by DVERK. If a flight control system integrator is set by
DVERK to a value larger than the user-specified limit, the integrator
value used in the flight coutrol system model 1s set back to that limit.
Changing values in SV is not allowed by DVERK (see the IMSL-DVERK docu-

mentation).

TR-1151-2-V 13



Before deciding to use DVERK, we implemented both IMSL routines
DGEAR and DVERK. Our reasons for choosing DVERK are as follows:

l. DVERK 1is relatively easy to implement.
2. DGEAR did not show a noticeable cost improvement.

3. DGEAR moves the time step backward and forward in a
much more arbitrary manner than DVERK, thereby caus-
ing problems with the gust string inputs. (See sub-
routines RGUST, RANDOM, and PRNDOM).

NOTE: DGEAR can be used, but there is some risk of pro-
gram failure because of Point 3.

It is expected that future developments will add integrator states;
therefore, a means to accomplish this has been built into the system.
In addition to the present integrator state variables, there are two
empty arrays. The array BLKINT (spare states) is loaded into the bottom
of SV, and BKDINT (time derivatives of spare states) 18 loaded into the
corresponding bottom locations of SVDOT. These vectors are initialized
to zero in subroutine INTIAL. Additional integrator states can be
placed in these arrays, and they will automatically become part of the
SV and SVDOT vectors. The method for doing this 1s as follows:

l. Common SPRINT with variables BLKSIZ and BLKINT is

placed in the routine where the new integrator state
is first calculated or input. That new state value

is then loaded 1into the next unused position of
BLKINT.

2. Integrator loop limits should be enforced in the sub-
routines CLCSVD and CLTSVD as is presently done for
the flight control system limits.

3. Common SPDINT with variables BKDSIZ and BKDINT are
placed in the subroutine where the derivative of that
new Integrator state 1s calculated. That derivative
value is then loaded into the corresponding position
of BKDINT,

Subroutines INTGTR, MINTGR, or TINTGR and CLCSVD, CLMSVD, or CLTSVD
will pass these values via SV and SVDOT into DVERK.
NOTE: The user should develop a good accounting pro-
cedure in order to keep track of which elements

of BLKINT and BKDINT are being used. Ctherwise,
one value could be erased by another.

TR-1151-2-V 14



The array size for BLKINT and BKDINT has been set at 18. If more
than 18 new integrator states are needed, it will be necessary to do one
of the following:

1. Enlarge the size of BLKINT and BKDINT everywhere they
occur,

or

2. Create a new common for the additional states, and
load it into the SV vector. (This is identical to
the method for BLKINT,)
The method chosen will probably depend upon how many more states
will be added and how often they will be changed. The second method 1is
probably preferred. In either case, SV and SVDOT must be lengthened and

corresponding changes must be made to DVERK’s arguments.

DVERK sometimes reduces the simulation time. This point must always
be remembered when altering or adding routines to the system below

DVERK. In particular:

1. It should never be assumed that the last values
assigned to a variable are for the previous time
step.

2. Time dependent data must not be unrecoverably dis-
carded until there is no possibility that DVERK may
back up to that point. (See Section VI, Subsection
D.2, "Gust String Input" for an example of how this
last restriction is handled.)
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SECTION V

TRIM

The basic trim algorithm for each of the three programs (HLASIM,
HLAMOR, and HLAPAY) is the same, but it is implemented differently in
each case. This algorithm is a generalized secant method similar to
NASA’s single-rotor helicopter simulationl. A detailed mathematical
description based on the paper by Burows and McDaniel2 is presented in

the Technical Manual. The present discussion will focus on the software

implementation for the three programs, emphasizing basic control logic
with frequent references to subroutines. For implementation details,

the programmer should consult the relevant subroutines.

The purpose of the trimmer is to find values for a set of "controls"
which maintain the body in a nonaccelerating condition3. For the vehi-
cle in flight (TRIM), the "controls" are the six lin' 1 flight—control-
system controls (one for each degree of freedom). The vehicle trim ori-

entation and velocity are defined by user inputs.

The "controls" used by the payload trimmer (PTRIM) are the three
position coordinates of the payload c.g. relative to the vehicle c.g.
and the three Euler angles. The trimmer searches for a steady state
orientation consistent with the user input vehicle trim states. (This

orientation 1s not necessarily a zero velocity relative to the hull

1HOuck, Jacob A., Lucille H. Gibson, and George G. Steinmetz, A Real
Time Digital Computer Program for the Simulation of a Single Rotor Heli-
copter, NASA TM X-2872, June 1974.

ZBurows and McDaniel, A Method of Introductory Analysis with Multi-
mission Capability and Guidance Application, AIAA Paper No. 68-844,
August 1968.

3Nonaccelerating condition refers to a constant velocity magnitude
equilibrium. Trimming in a steady turn is allowed and causes a non-zero
centrifugal acceleration.
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because, when the hull is turning, the payload swings out and must move

faster.)

The "controls" for the moored vehicle (MTRIM) are the three vehicle
Euler angles. Since the vehicle is constrained to the mast by a perfect
gimbal, no linear motion is possible; and the problem is reduced to
three degrees of freedom. The vehicle 1{s unpowered, so the trimmer
searches for vehicle Euler angles which result in zero accelerations

acting upon the vehicle.

In the mooring simulation, the inertial (steady) wind determines the
yaw angle of the converged trim solution. If there was no wind velocity
in the x-y inertial plane, the solution would be indeterminate. To
avoid this problem, the user must specify a yaw angle with input PSIO.
The program generates a large yawing mowent about the mast which {is
scaled to the difference between the vehicle Euler yaw angle and PSIO.
The yawing moment is generated only in a windless condition (MFORCE,
CLMTRM) and 1s zero on exiting the trim since the Euler yaw angle will
be equal to PSIO. The User’s Manual has a more detailed discussion of
PSIO.

The payload and vehicle are trimmed as two separate systems in the

program HLAPAY. The payload trim is called first and trims the payload

in a steady state orlentation relative to the hull. The cable forces
are loaded into common HCBLFO. These forces will be added into the
forces acting upon the vehicle (FORCE, HCABLE) during the vehicle trim.
Since the common has been initialized to zero, the program HLASIM will
add zeros; but program HALPAY will have nonzero values for the active

cables.

Time is not normally considered to be a trim calculation parameter.
In this implementation it is a flag indicating trim or time history cal-
culatfions are currently being completed. Trims are indicated by nega-
tive times while time histories have zero or positive times. This
allows the same subroutine (CALCSD, CLCPSD, or CLCMSD) to be called for

the state derivative calculation during trims and time histories.
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Figure 2 contains a flow chart of the trim algorithm. The relevant
subroutines for each step are indicated in parenthesis on the figure.
As in the program, a "P" in the name generally indicates payload and "M"
indicates a mooring subroutine. Each block of the flow chart is marked
with a circled number. The implementation of each of these blocks will
be discussed in the following paragraphs.

l. Initial Guess

a. Vehicle. The six controls are set to balance the
forces but not the moments acting wupon the
vehicle.

b. i‘oored Vehicle. The Euler roll angle is zero.
The Euler pitch angle is such that all active
landing gears have some compression (in ground
contact); but no cther vehicle components (belly,
tail, or landing gear frames) are in ground con~
tact.

c. Payload. The payload position 1is hanging
directly telow the hull in such a way that all
active cables are stretched.

2. The initial guess 1is used to generate six more valid
guesses (three in MIRIM). Those seven (four in
MTRIM) guesses are then loaded into the control per-
turbation matrix, which is the "working set" of the
algorithm.

3. The state derivatives associated with each of these
guesses are calculated and loaded in corresponding
positions of the functional matrix.

4. The (modified) Euclidean norm of each derivative
vector (calculated in Step 3) is used to measure the
quality of the corresponding guess.

5. The weighted average used to find a new guess is con-
trolled by the trim constant "K" (K in TRIM, MK in
MTRIM, and PK in PTRIM); see Steps 10 and 11 below.

6. The model error flag can be set in a number of
places; and it indicates that the new guess (Step 5)
is not a valid vehicle trim condition (e.g., the
belly or tail 1is touching the ground, there is a
slack active cable, or a vehicle control limit has
been exceeded). This test ensures that an invalid
(11legal) guess is never loaded into the trim control
matrix.

TR-1151-2-V 18



in Routines:

TRIM, PTRIM, MIRIM

Get

‘nitial guess (ESTUD, ESTPUO. ESTMU' l

F

Perturb each eiement of initlal guess vectcr
tc create six (three in MIRIM, mcre vectors.
(PERTUB, PTPTRB, MTPTRR,

Y

Calculate the derivatives of each of the
seven guess vectors (LCADFM. PLODFM. MLOTFM)

R

Get medified Euclidean norm of each derivative
vector and order ther by the msgnitude c? the
norms NORMS, PNORMS. MNORMS'

ORIGINAL PAGE 3
OF POOR QUALITY

F

Get a new vector based on a weighted average of the
criginal seven vectors {NEWU, NEWPU. NEOU)

© O O 6 0

e

Model errcr
?

Modified
Euclidean ncrm
cf derivative vectcr
< triz

Tclerarnce

"

©

Rerlace
werst guess
with new
guess

Max Nc

Yes

Reduce il

(converged’ Iterations

Y

Return

Yes

‘Tct conver 2

Figure 2.

TR-1151-2-V 19

lax
Restarts

o

©

Trim Algorithm

Get best guess
and set uyp
fcr restar -

Nc




7. Assuming that there were no model errors, the modi-
fied Euclidean norm of the new guess 1is compared with
the trim tolerance. If the new guess is less than
the trim tolerance, the guess has converged, and the
trim subroutine returns this control vector to the
main program.

8. If the test in Step 7 fails, the new guess is com-
pared with the worst guess 1in the trim control
matrix; and the new guess replaces the worst guess 1if
the new guess is better. This step completes =on
iteration.

9. Assuming that the trimmer has not reached the smaximv
iterations (200 set in 1initialization subroutines
control is returned to Step 5 to begin a new iter:-
tion. When the maximum {terations have been made,
the trimmer returns the best guess to the main pro-
gram as an unconverged solution.

10. If the new guess had a model error or 1if it was not
better than the worst guess, another new guess must
be found. To insure that the next new guess is dif-~
ferent from the one that just failed and that the
program will not enter an infinite loop, the trim
constant K is reduced. (Remember that K is initial-
ized in the initialization subroutines.) If K is not
smaller than the minimum allowed, it 1is reduced.
Then the trimmer returns to Step 5 for a new guess
based on the new K.

11. A trim restart 1is necessary when K goes below the
ninimum allowed. Assuming that the number of
restarts has not reached the maximum allowed, the
best guess 1s taken from the trim control matrix and
used as the initial guess by Step 2. In a mathemati-
cal sense, a restart is triggered when the trimmer
encounters a local minimum which does not satisfy the
trim tolerance. The trimmer returns tine best guess
to the main program as an unconverged solution when
the maximum number of allowed restarts 1s exceeded.
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SECTION VI

TIME h.iSTORY

There are three groups of time dependent user inputs which can be
used to control or (disturb) the vehicle in flight. They are:
l. l-minus-cosine internally generated gusts and/or a
string of gust velocities read in from data files
during the time history calculations. The later

inputs ase referred to as '"random gust strings" in
the program.

2. Flight control system commands controlling any of the
linedar and/or angular velocities.

3. Commands which will move a particular control
effector (e.g-, pitch on rotors or propellers).
Tuese are referred to as '"test commands" in the pro-
gram.

NOTE: The mooring simulation only allows gust inputs

since here the vehicle is unpowered.

The subroutines PROFIL, MPRFIL, and 7?PRFIL (in HLASIM, HLAMOR, and
HLAPAY, respectisely) are the main controlling subroutines for calling
the three modules 1listed above. It time is negative, indicating that
the program 1is presently in the trim calculation, nc calls are made to
these modules. T1f time is positive or zero, the three modules are

called. The calling order is:
1. Gusts (GUST znd PGUST)
2. Control system commands (CONTRL)
3. Test commands (TSTCOM)

It is important that the gust module be called first so that the control
system feedbacks will sense the updated gust values. The control system
and test command modules are calculated separately from each other and
are added together to form &'~ total vehicle control cremmund. The con-

trol system and test command modules can be called in either order.
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A. PLIGHT CONTROL SYSTEM

The coatrol system constants are input by the subroutine INFCSC, snd
the commands are input by the subroutine INPROF. Some initialization is
done by SETFCS and SETCMD. The main coatrol routine, CONTRL, is called
from PROFIL. Subroutine COMGEN uses Lhe ~ulruutines POSHLD, GETTIZ, and
INTERP to generate appropriate commands based on the simulation and

hover control times.

Values for the feedback variables are calculated by FDBACK. The
subroutines GUST and WINDS are called by FDBACK to obtain only the velo-
city and ac .elerations at the velocity sensor and the accelerometer
locations. (GUST and WINDS are later called by AERO to calculate the
wind variables which will be used in the miin force and moment calcula-
tions). Two calls are necessary to ensure updated values and are used

in both cases. The results are the same.

The feedback values and flight control commands are passed into
SGLFLW which calculates the actual command signals (linked controls).
SUMCON determines the individual conitrols (effec:ors) from the linked
controls, and then CONTRL returns to PROFIL. Any desired changes in the
control mixing logic can be made by simply adjusting the appropriate
ltaes of SUMCON. These changes will be reflected in the trim, stability

derivatives, and time history calculacions.
B. FLIGHT CONTROL SYSTEM COMMANDS

The user specifies (on input) up to 20 flight coantrol velocity com-—
mands In each of the vehicle’s six (three linear and three angular)
degrees of freedom. Each commaad input is a time-velocity pair. The
flight control system will interpolate between user—provided pairs so
that the command at any simulation time will be somewhere between the
last and the next comwand. (See the discussion of the data files in the
gser's Manual.) After the time interpolation has returned a command for
the present simulation time, that value, along with the result of the
feedback loop, 1is used to calculate commands to the various effectors

({.e., rotors and propellers, and .ails).
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The set of input commands, which may vary in number, takes advantage
of the NAMELIST format facility and the column major storage of arrays.
NAMELIST does not require that all of its variables be listed in the
data file nor does it require all elements of an array to be listed.
When there are missing elements, the values are left unchanged. By ini-
tializing the array with large negative numbers, the software can sense

which locations were filled with user inputs, i.e.,
ucMp = 2.0, 25.0,
5.0, 35.0,

HDTCMD = 0.9, 2.0,

will be lcaded in the following manner

UCMD 1 2 3 4 oo
Row 1 2.0 5.0 -1000093. ~10C000 cee
Row 2 25.0 35.0

HDTCMD 1 2 3 4 N
Row 1 0.0 -1000000. -100000. cee

Row 2 2.0

The numbers are read into the array as they are encountered. Entries
2.0 and 25.0 would go into the first column, and entries 3.0 and 35.0
would go into the second. This follows the column major storage which

frees the user from having to specify wmatrix positions in the data file.

If the user does not want to Iinput coammands in one axes, he merely
leaves that array name out of the data file. The NAMELIST name and the
END flag must be in the data file, but no entries have to go between

them. (The programmer should consult the User’s Manual for a complete

discussion of the flight control command inputs.)

Two subroutines (SETFCS and SETCMD) are called from the wain program
to initialize the flight control variables. The arrays of flight com-

nands are reorganized here. First, if the user did not input a command
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at time 0.0, the program moves all commands back one space and inserts
the trim value with a time of 0.0. This provides a starting point for
the command interpolation. Second, after the last user input command,
the program duplicates the last user command with a very large number
for the time. This causes the program to maintain the last user command

through the end of the simulation.

The effector test commands are added to the flight control system
effector commands. If test commands are input with their related loops
closed, the control system will tend to negate the test command effect,

which can simulate control system disturbances.
C. SUBROUTINE SUMCON

Subroutine SUMCON mixes and distributes the control] commands to the
various control effectors. This subroutine 1s used by all parts of the
program (trim, statility derivatives, and time histories). The mixing
laws are "hard coded" into this subroutine. Though this is contrary to
the generic nature of the remainder of the program, it was felt to be
necessary. The number of likely desired mixing schemes is so large that
it is {mpossible to anticipate them all. A generalized mixing scheme
would require an excessive set of inputs, which possibly would introduce
errors. It was decided, therefore, to put all control system aixing and
distribution into one subroutine and allow the user to write the code to
produce the results he desires. The current mixing logic is discussed

in detail in the Technical Manual (Volume II), Section IV, Subsection B.

D. GUSTS

The gust model is structured as follows:
GUST (Vehicle gusts)
- GUSGEN (l-minus-cosine vehi~le gusts)
~ RANDOM (vehicle gust strings)
PGUST (Payload gusts)
- PGSTGM (l-minus-cosine payload gusts)

- PRNDOM (payload gust strings)
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l. OneMinus-Cosine Gust (GUSGEN, PGSTGN)

The user inputs a starting sud ending time and saximum values for
the gust velocities. A separate set of these values are input for each
of the four elements of the vehicle: hull and tail (velocities and gra-
dients), LPUs and payload (velocities only). The program wi.l generate
the time-dependent values for the gust in order to form the l-cosine
curve which {3 defined by the user {input starting and ending times and

maximum values.

These gust velocities act at the aerodynsmic reference center for
each element and are isolated igputs, not {nterpolated to other ele-
ments. Gust gradient effects are calculated based on the l-minus-cosine
gradlent commands not on the velocity iaterpolation (as in the case of
random gusts). The program internally determines the l-minus-cosine

gust velocity derivatives (DIMCOS) for force and moment calcuiations.
2. Vehicle Gust Input Strings (RANDOM)

The random gusts on the vehicle are considered to exist at four

(RG1-RG4) user-defined gust {nput sources oriented about the hull
(INGUST). The program Lnterpolates between the preceding and succeeding
gust l:onts to determine a velocity wvector for the present asimulation
time at each sourre (GETSRG). The gust source velocities (GINTRP,
RGUSTS) are then spatially {interpolated to obtain iinear and angular
velocity vectors at each element (hull, LPUs, and tail) and at the gust

gradients of the hull and tail.

Finally, the gust time derivatives w.e calculated for the hull and
tall using backward difference equations. Gust velocities - angular and
linear), gradients, and decvivatives are then returned to the subroutine
PROFIL where they are added to the corresponding l-mipus-coaine gust

values.

Subroutine RANDOM reads the time and the associated gust linear
velocity vector from six data files. Howaver, the program does not gen-
erate random gusts; the programmer should refer to the section on input

files RG1-RG4 {n the User’s Manual.
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If a zero gust is i{input for time zero (this 1s not required, how~
ever) the program initializes the gust to zero {INTIAL, PINTIL). If &
nonzero gust {s {input at time zero, it will replace the initialized
value. In addition it is not necessary to have gusts continue until the
end of the time history because the program tests for the end-of-file
condition and extends indefinitely the last gust velocity input at its
constant value. If the user wants the gusts to be turned off after a
particular point, he must input a zero velocity vec or at that time.
The reasoning behind the maintenance of the last user input gust is two-
fold: (a) to be consistent with the flight concrol system commands, and
(b; t. avold having the program internally change gust values after the

2nd of the input file has been reached.
3. Payload Gust Input Strings (PRNDOM)

The payload gust velocity inputs, unlike the vehicle version, act at
a single input source. Anguiar velocities are also read in explicitly;
they are not obtained from spatial interpolation. The payload gust

fnputs are totally iadependent of those of the vehicle.

The payload random gust subroutine (PRNDOM) is cilled from the sub-
routine PPRFIL. It uses routine GETSRG to read in and maintain the
array of times and gust vectors in the same manner as that for the vehi-
cle (see the data structure discussion below). The payload model uses
two data files, each with the same format as the vehicle. The first
data file (RG5=TAPE4S5) has times and linear velocity vectors; the second
(RG6=TAPE46), has times and angular velocity vectors. The payload gust
velocities are interpolated for the current simulation time, and the re-
sulting values are returned and added to the l-minus-cosine gust veloci-
ties. The use of the payload gust inputs (RG5-RG6) is explained {n the
User’s Manual (Volume IIT) in Section VII, Subsection B, Article 4.

4., Storage Structure and Integrator Interface

This section presents the motivation for and details of the gust
input data structure. Each gust input array is inittalized with zero

time and zero gust velocities. If the user inputs a gust at time zero,
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that value will supersede the 1initialized zero values. Otherwise, the
zero values will provide the starting points for the time iaterpola-

tions.

During the time history calculations, the gust input string data are
stored in a buffer (GETSRG). This buffer holds five sets of data from
each of the six input files (RGl1-RG6). As the data curreuntly residing
in the buffer is exhausted, new data is loaded; and the oldest data 1is
discarded. This buffer system is necessary in order to allow the inte-
grator, DVERK, to iterate and adjust its time increments. DVERK was

selected because it never "backs—up" (increments a negative time) to

before the current simulation time. Therefore the oldest buffer data,

which is continually discarded as the new data is entered, 1is never
retrieved. This system is preferable to an alternate IMSL integrator,
DGEAR, which can back-up to simulation times before the current one and
allow access to data which may have already been discarded from the
buffer.
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SECTION VII

ERROR PROCESSING

Error processing in the three programs (HLASIM, HLAMOR, and HLAPAY)
is handled by a single subroutine, MSSAG, and the data file ERMSSG (see
the User’s Manual). MSSAG will write a message to the output listing

(OUTPUT=TAPE6) and will terminate the program if so requested. The mes-
sages which may be printed are contained in the data file ERMSSG along
with the code numbers. The code number is passed into and used by the
subroutine MSSAG to find the appropriate message. The calling routine
name and up to three variable names and values are also passed in and

printed.

There 1is no recovery or other "smarts" in this system. If an error
situation (e.g., division by zero) arises, a message is printed; and the
program is terminated. MSSAG is also used to write informative mes-

sages, in which cases program execution continues.
The reasons for this implementation are:
1. Documentation. All messages are in ERMSSG and cannot

be "lost" in the code, only to reappear (undocumen-
ted) in the future.

2. Flexibility. Messages can be inserted for debugging
purposes, for programmer/engineer information, for
defensive programming, or to signal errors. New mes-
sages can be added by inserting calls to MSSAG and
adding the messages to ERMS3SG.

The program frequently tests for a valid range of values, but the
generic nature of the program puts some restrictions on the exteat of
this checking. All input values which are restricted by the nature of
the calculations in which they are used are tested on input. In order
to maintain the generic nature of the program, the "reasonableness" of
input values is not tested. Consequently, if the program results
seem to be 1incorrect, the input data files shouid be checked carefully.

Future additions and alterations should be designed in a similar manner.
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There are several informative messages which indicate numerical
problems, especially in the iterative solution to the rotor and propel-
ler thrust. (See routines PRPARO, ROTARO, and CALCCT.) The prograa 1is
not terminated in this case since these are only informative messages
concerning the solution algorithm. It is possible that a large nuaber
(more than 100) messages could be printed before the solution is found,
although that situation rarely arose during development. If it does
becomes a problem during the use of the program, a counter could be
inserted to suppress the message or terminate the program, whichever is
appropriate. It is recommended, however, that the counter be inserted

in the calling routine, not MSSAG
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SECTION VIII

PROGRAM LOADING AND EXECUTION

The basic job control sequences necessary to load and execute the
programs (HLASIM, HLAMOR, and HLAPAY) are discussed in Section XI of the

User’s Manual. The segmentation directives are the only aspects of the

execution sequence which will be discussed here; familiarity with the
CDC 7600/SCOPE segmentation facility will be assumed. The CDC Loader

Reference Manual contains a complete discussion of the facility and

should be consulted before attempting to alter the present structure.

The International Mathematics and Statistics Library (IMSL) is a
indispensable part of this program system. The IMSL object code must be

available to the loader for the program to be functional.

Figures 3, 4, and 5 contain the tree segmentation directive files
used with the present programe. Their similarity reflects the design
similarities of the three programs. In spite of this similarity, alter-
ations will require each file to be restructured separately. As in the
program code, long-term maintainability will be enhanced if, wherever

possible, the parallel design structure is maintained.

These segmentation schemes are not cost optimal; the intention is to
provide a structure (within the machine restrictions of 160,000 octal
words) which will accommodate the likely code alterations and additions.
If additions t. the code exceed the maximum allowed, it may prove easier
to try other "squeezing" methods before restructuring the segmentation

schemes. These alternative methods include:
1. Reduce the input/output buffer size.
2. Use a large-core-memory.
3. Use a higher compiler optimization.

Reducing the input/output buffers is probably the simplest but the
most limited method, for there are only a few buffers; and some have al-
ready been reduced. Large-core-memory ! very useful 1if the code con-

tains large data structures. However, the third suggestion may prove to
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be the mnst useful because the present segmentation design uses code

compiled under OPT=] ~—~ a 20 to 30 percent code size reduction may
result under OPT=2.

There are two situations which would require that *the segmentation
structure be altered:
l. If additions and/or alterations tn the code have en-
larged the program beyoad the meciiine size, and the

other "squeezing" techniques have not reduced it suf-
ficiently.

2. I. cost considerations demand an optimal structure.

The firs: situation will require restructuring based on the code
changes. The secoud situation implieﬁ removing or combining some of the
segments. Complete rebuilding of the segmentation structure 1is also
possible (but not recommended). The following discussion will outline

an approach to removing/combining segments.

Figures 6, 7, and 8 contain segmentation tree diagrams. The -ro-
grammer will need to have a complete program segmentation load map for
use in conjunction with these figures. All subroutines which are not
explicitly listed in the segmentation directives (Figs. 3 through 5) are
placed by the loader, as described in detail in the Loader Reference

Manual. After determining each segment block size from the load map,
Figs. 6, 7, and 8 can then be used to decide which blocks should be
merged or split. Minimizing run cost, howevar, will be achieved by

alnimizing segment swapping.

The state vector derivative calculation (CALCSD, CLCTSD, or CLCMSD)
is the most expensive part of the program. It may be called several
times for each trim iteration; it is called four times for every stabil-
ity derivative matrix column; and it 1is called between five ana
100 times for each time history algorithm step. In addition, all seg-
ment blocks in Level II are entered during each state vector derivative
calculation. Combining segment blocks in GRPl, then, is :learly a
starting point to the reduction of swapping. The determining factor in
the present structure is that the subroutine WINDS 1is called from bath
the control system (CONTRL) and from the aecodynamic calculations
(AERO).

TR-1151-2-V 34



e,

*I“

ORIGINAL FASYE (¥
OF POOR QUALITY

SHDOW LPUARO INFHUL
FOR1 FOR2
CNTEL\\\\\\ //i?RC
GRP1 GRP2 GRP3
level 11
INPUT1 INPUT{\\\\\\TRTSTT//////E}NEAR ™. 3T
level I

Figure 6. Segmentation iree Diagram for the Frogram HLASIM
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ORIGINAL PAGE (S
OF POOR QUALITY

SHDOW MLPARO INFHUL
CoRl ol /
CNTL FORC

GRP! GRP2 GRP3

level 11
INPUTI INPUT2 TRMSTO MLINAR TMHIST

\HLMOR/

level 1

Figure 7. Segmentation Tree Diagram for the Program HLAMOR
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OF POOR QUALITY

ROTARO PRPA FUSA

SHDOW LPARO INFHUL
I-‘ORI\ FOR2
CNTL\ /I-‘ORC
GRP1 GRP2
level 11
INPUTI INPUT’Z\TRTSTVINAR TARIST
level I

igure 8, Segmentation Tree Diagram for the Program HLAPAY
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SECTION

POST PROCESSORS

A. PROGRAM PPLOTF (PROCESS PLOTTING FILE)

The program PPLOTF reads the unformatted binary file PLOT (see Sec—
tion III.B in the User’s Manual for the format) which is produced by the

main heavy-lift airship simulation programs and writes the time history
data to the file THPLOT. The format of THPLOT, shown in Fig. 9. is com—
patible with the NASA Ames Research Center flight data plotting software
which will be used for plotting the heavy-lift airship simulation out-
put. In order to keep the main simuiation as general as possible, file
PLOT includes all ocutput variable nam2s and variables (see Appendix D in
the User’s Manual) for each trim and algorithm step of the time history.

This insures that all possible data is available. An obvious future en-
hancement would be to write the trim data to a file. In this way, trim
maps (i{.e., multiple trim calculations) could be plotted from a series

of flight conditions.

To execute the program PPLOTF, the input file PLOT and output files
THPLOT and OUTPUT must be defined. No other libraries or data files are
necessary. The program will write to the file OUTPUT a title, the date,
and the simulation times as they are encountered from the file PLOT.

This procedure provides the user with a record of the data processed.
The format of the variable names is changed in two ways by PPLOTF:

l. There are four values for each LPU or cable variable
name (see the data frame on the output listing.)
PPLOTF ma'ies four sets of LPU and cable variables by
inserting the numbers 1 to 4 in the blank sixth posi-
tion. This provides a distinct name for each vari-
able.

2. All 1lcading or embedded blanks are squeezed ovt of
all names using the subroutine SQUEEZ. This simpli-
fies the user’s task when he specifies which vari-
ables are to be plotted.

TR-1151-2-V 38



-

R T L peurPEP P S
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ORIGIMEL Fii.
OF POCR QUALIY

Record 1 TIMSTP, NVaxPl, DATE

Record 2 One data block

Record 3 One data block

Record 4 One data block

Continued to end of time history

TIMSTP — Main simulation aljorithm time step (imput data
file HISDTA)

NVARP1 -—— Number of variables in each data block {(time is
the first variable in the block)

DATA — Julian data of the main program simulation
Variable names — A block of NVARPl vzriable names (ETIME

is the first name); listed in Appendix D of
User’s Manual Appendices (Volume 1IV)

Data block —— A block of NVARPl values corresponding to
the variable names

Figure 9. File THPLOT Format

If new variables are added to the main program output, no changes
are necessary to PPLOTF. PPLOTF can process an indefiaite number of
variables as long as NVARHL, NVARLP, NVARPY, and NVARCB are entered cor-

rectly.

B. PROGRAM GSRCSB (GUST SOURCE STABILITY DERIVATIVES)

Program GSRCSB generates a stability derivative matrix which defines
the relationship between the gust velocities at the four vehicle input
sources and the gust values at each of the vehicle elements (e.g., hull,
tail, and LPUs). The main simulation program data files GMDTA, ARODTA,
TRMDTA, HISDTA, and ERMSSG are used. The program algorithm is the same

as that used in the main simulation program stability derivatives.

TR-1151-2-V 39
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The data files mentioned above, as well as the main simulation sub-
routine library, must be loaded with the GSRCSB program. The main simu-
lation input subroutines are called to read the data files; and subrou-
tines INTIAL, CGDIST, STDTRN, LPUTRN irnitialize variables. All of these

subroutines will be accessed via the main prograa subroutire library.

The output will be written to the file OUTPUT. It will reflect the

vehicle and gust source geometry as well as the trim vehicle Euler

angles.
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APPENDIX A

ALPHABETICAL LIST OF SUBROUTINES AND
PURPOSE STATEMENTS
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ALPHABETICAL LIST OF SUBROUTINES
T IT YT YT YT IS AT RIS IR LIS 22T TTIIT LTS AT LY ALY ¥

AEFFCT (ATMOSPHERIC AFFECTS)

PURPOSE: THIS SUBROUTINE IS A STUB WHICH IS IN THE PROGRAM ORIGINAL PAGE IS
TO INDICATE WHERE A SUBROUTINE SHCULD BE INSERTED OF POOR QUALITY
TO CREATE ATMOSPHERIC AFFECTS OF TEMPERATURE
CHANGES AND AIR FRESSURE CHANGES.

AERO (AERODYNAMIC MODEL MASTER SUBROUTINE)
PURPOSE: TO CALL THE AERODYNAMIC MODEL SUBROUTINES WHICH
GENERATE THE AERODYNAMIC LOADS ON THE HULL. TAIL
AND LPU"S.
AMASMA (LOAD APPARENT MASS MATRICES)
FURPDSE: TO LOAD THE HULL AND TAIL AFPPARENT MASS
MATRICES FOR LATER INCORPQRATICN INTO THE TOTAL

MASS MATRIX. AND LATER USE IN THE CALCULATION
OF GUST ACCELERATION FORCES AND MOMENTS.

APPMA3 (LOAD APPARENT MASS MATRIX INTO TOTAL EFFECTIVE
MASS MATRIX)
FURFO3E: TO LDAD THE TOTAL HULL-TAIL ASSEMBLY APPARENT
MA3SS MATRIX INTO THE TOTAL EFFECTIVE VEHICLE MASS
MATRIX.
AROTRN (AERODYNAMIC TRANSFORMATIONS)
FURPQ3E: TO CALCULATE THE TRANSFORMATIONS FROM THE
LPJ CG REFERENCE AXES, TO THE CONTROL WIND REFCRENCE
REFERENCE AXES.
AUXVEC (CALCULATIDN OF AUXILLARY STATE VECTOR)
PURFDO3E: TO CALCULATE THE LPU LINEAR VELQCITIES IN INERTIAL
POSITIONS BASED ON LPUJ ATTACH FOINT CONSTRAINTS
AVLIFT (AVERAGE BLADE (ROTOR OR FPROFPELLER) LIFT COEFFICIENT)
FURFPOSE: TO CALCULATE THE AVERAGE BLADE LIFT COEFFICIENT
AND ANGLE OF ATTACK FOR EITHER THE ROTOR OR FPROPELLER
DICGK.
BODRAT (CALCULATION OF HULL AND LPU BODY RATES)
PURPOQZE: GIVEN THE HULL EULER RATES AND THE LPU GIMBAL RATES
CALCULATE THE AB3SOLUTE HULL AND LPU ANGULAR BODY
RATES
BOYGRD (LOAD HULL BUOYANCY GRADIENT MATRIX)
PURPOZE: TO LOAD THE HULL BUOYANCY GRADIENT PRIME-MATRIX,
FOR CALCULATION IN SUBRQUTINE BOYLUINC.
BOYUNC (HULL BUOVANCY LOAD CALCULATIONS)
FURPOSE: TO CALCULATE THE AERQDYNAMIC FORCES AND MOMENTS
ON THE HULL ARISING FROM AERO-3TATIC. AND AERO-
DYNAMIC BUOYANCY EFFECTS.
CABRLEV (TABLE VELOCITY)
PURPAOZE: TO CALCULATE THE RELATIVE VELOCITY BETWEEN

RESFECTIVE ATTACH POINTS ON THE PAYLOAD, AND THE
- AUl

TR-1151-2 ' A-2
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CALCCT (CALCULATE THRUST COEFFICIENT)

PURPQ3E: TO CALCULATE THE THRUST COEFFICIENT BASED ON
FLIGHT CONDITION AND COLLECTIVE PITCH ANGLE.
CALCDL (CALCULATE DELTA)
FURPOSE: TO CALCULATE THE DISC (ROTOR OR PROPELLER) BLADE
FROFILE DRAG COEFFICIENT BASED ON A QUADRATIC
FUNCTION OF BLADE ANGLE OF ATTACK.
CALCFC (CALZULATE CONSTRAINT FORCE VECTOR)

PURFO3E: TO CALCULATE THE CONSTRAINT FORCE VECTOR - F

CALCHP (CALCULATED POWER FOR ROTORS AND PROPELLERS)
PURFOSE: TO CALCULATE THE POWER ON THE ROTORS
AND PROPELLERS. FOR USE AS AN OUTFUT VALUE.
IF THE SI SYSTEM IS BEING USED, THE POWER WILL

BE IN KILOWATTS, AND FOR THE ENGLISH SYSTEM
HORSEPOWER WILL BE CALCULATCD

CALCSD (CALCULATE STATE DERIVATIVES)

PURFOSE: TO CALCULATE THE TIME DERIVATIVES OF THE STATE VECTOR

CALCTA (CALCULATE TAIL ANGLES)
PURFOSE: T CALCIILATE THE TRANSFORMED TAIL ANGLES IN THE

FIRST AND FOURTH QUADRANTS FOR USE IN THE TAIL
AERODYNAMIC MODEL CALCULATIONS

CBLFOR (CABLE FORCES)
PURPOSE: TO CALCINLATE THE CABLE FORCES AT EACH ATTACH
POINT ON THE PAYLOAD AND HULL IN COORDNINATES
OF THE RESFECTIVE COMPONENT REFERENCE AXIS
CBLTEN (CABLE TENSION)

PURPOSE: T0O CALCULATE THE TENSION IN ONE CABLE

CDERV (TO CALCULATE THE STABILITY DERIVATIVE)

PURFOSE: THIS SUBROUTINE WILL TAKE THE REZILTS OF
THE NEGATIVE AND FOZITIVE PERTUBATIONS AT WELL AS
THE ORIGINAL VALUE AND CALCULATE A SINGLE VALUE
IN A STABILITY DERIVATIVE MATRIX.

CFLNWC (HULL CROSSFLOW COEFFICIENT DIRECTION)

FURPOSE: TO CORRECT THE HULL CROSSFLOW DRAG COEFFICIENT
PARAMETER TO ACCOUNT FOR ROTOR AND FROFELLER
INTERFERENCE EFFECTS

CGDIST (CENTER OF GRAVITY REFERENCED FOSITION VECTORS)

PURPIISE:  TO CALCULATE ALL POSITION VECTORS REFERENCED TQ THE

COMPONENT CG AXES BATED ON THE INFUT FOSITION VECTORS
CUTSTP (CHECK 2TEP)
PURPDZE: TO ESTIMATE THE NOMINAL HIGH FREQUENCY MODE

OF THE PAYLOAD CABRLES AND COMPARE THIZ WITH THE
USER INFUT MINIMUM ALGORITHM STEP
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CLCMFC (CALCULATE MOORING CONSTRAINT FORCE VECTOR)
PURFOSE: TO CALCULATE THE MOORING CONSTRAINT VECTOR-MF

CLCMSD (CALCULATE MOORING STATE DERIVATIVES)

PURPOSE: TO CALCULATE THE TIME DERIVATIVES AT THE MOORING
STATE VECTOR

CLCPSD (CALCULATE FAYLOAD STATE DERIVATIVES)

PURPDSE: TO CALCULATE THE TIME DERIVATIVES OF THE
PAYLOAD STATE VECTOR

CLCSVD (CALCULATE THE INTEGRATOR STATE VECTOR DERIVATIVES)

PURFDSE: THIS SUBROUTINE BREAKS THE SV VECTOR INTO THE
STATE VECTOR (S). AND THE FLIGHT CONTROL
INTEGRATOR VALUES AND CALLS CALCSD TO OBTAIN THE
DERIVATIVE VALUES WHICH ARE THEN LOADED INTO SVDOT
AND RETURNED TQ THE SYSTEM INTEGRATOR

CLMZVD (CALCULATE THE INTEGRATOR MOORING STATE VECTOR
DERIVATIVE)

PURPOSE: THIS SUBROUTINE LOADS THE MSV VECTOR INTO STATE
VECTOR (S), AND CALLS CLCMSD TO OBTAIN THE
DERIVATIVE VALUES WHICH ARE THEN LOADED INTO MSDOT
AND RETURNED TO THE SYSTEM INTEGRATOR

CLMTRM (CALM TRIM MOMENT)

PURPOSE: TO GENERATE AN ARTIFICIAL YAW STIFFNESS FOR MODRED
TRIMING WITH NO INERTIAL WIND, IN ORDER TO
CAUSE THE VERICLE TO TRIM AT THE USER INPUT
HEADING ANGLE (PSIOQ)

CLTSTP (CALCULATE RECOMMENDED TIME STEP)

FURFOSE: TO CALCULATE THE RECOMMENDED TIME STEF BASED ON
THE PAYLOAD CABLE STIFFNESS AND FAYLOAD MASS
(PAYLDAD SIMULATION) OR LANDING GEAR STIFFNESS
AND VEHICLE MASS (MOORING VEHICLE SIMULATION)

CLTIVD (CALCULATE THE INTEGRATOR STATE VECTOR
DERIVATIVE FOR THE TOTAL HULL PAYLDAD
VEHICLE)

FURPOSZE: THIS SUBROUTINE BREAKS THE 5V VECTOR INTO THE STATE
VECTOR (S). PAYLOAD STATE VECTOR (PS), AND THE
FLIGHT CONTROL INTEGRATOR VALUES, AND CALLS
CALCSD AND CLCPSD TO COBTAIN THE DERIVATIVE
VALUES WHICH ARE THEN LOADED INTO SVDOT, AND
RETURNED TO THE SYSTEM INTEGRATOR

CMAXAT (CALCULATE MAXIMUM ANGULAR INCREMENTS)

FURFOSE:  THIS ROUTINE, USING THE LANDING GEAR AND
MOORING POINT GEOMETRY FINDZ THE RQOING AND
PITCHING ANGLE3 AT THE MOORINS FOINT SUBTENDED
BY THE COMFRESSION DISTANCE OF THE LANDING GEAR

CMPINC (CHECK MOORING FERTUBATION INCREMENTS)
PURPOSE: THIS ROUTINE CHECHS THE PERTUBATION INCREMENTS
USED IN THE MIOORING STABILITY DERIVATIVES TO SEE THAT
NONE OF THEM WILL CAUSE AN ACTIVE LANDING GEAR
T0 BE LIFTED OFF THE GROUND
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COFVEC (COEFFICIENT TQ VECTOR CONVERSIONS)

FURFPQSE: TO CALCULATE THE DISK FORCE AND MOMENT
SCALAR QUANTITIES AND LOAD THEM INTO FORCE
AND MOMENT VECTORS.

COMGEN (COMMAND GENERATION)

PURFOSE: TOQ ORTAIN THE FLIGHT CONTROL SYSTEM COMMAND
DESIRED AT THE CURRENT SIMULATION TIME

CONTRL (CONTROL)

PURPOSE: TOQ GENERATE THE FLIGHT CONTROL SYSTEM INPUTS
PASED ON THE INFPUT COMMANDS

CPRINC (CALCULATE THE FERTUBRATION INCREMENTS)

PURPOSE: DURING THE STABILITY DERIVATIVE CALCULATION
FOR PROGRAM FYLQAD. AND FROGRAM HLAPAY THERE
IS A POSSIBILITY THAT THE PERTUBATION INCREMENT
THE USER HAS INPUT WILL CAUSE A CABLE TQ GO
SLACK, CONSEQUENTLY. THIS SUBROUTINE TESTS
THOSE FERTUBATION INCREMENTS AGAINST A VALUE
IT CALTULATES BASED ON THE GEOMETRY OF THE CABLE
ATTACH PQINTS, AS THE MAXIMUM ALLOWAELE INCREMENT
WHICH WILL KEEP THE CABLES STRETCHEDR. IF THE SuB-
ROUTINE FINDS A CABRLE IS LIKELY TO GO SLACK, A
MESSAGE 1S FRINTED. THE INCREMENT VALUE IS REDUCED
TO THE VALUE THIS SURROUTINE HAS CALCULATED. AND
THE FROGRAM CONTINUES EXECUTION WITH THE NEW VALUES,

CROSOP (CROSS FRODICT OFERATOR)
FURFO3E: TO CALCULATE THE THREE BY THREE CROSS OFERATOR SKEW
MATRIX
TROSS (VECTOR CROSS PRODUCT)
PURFO3SE: TO CALCULATE THE RESULT OF THE CRQSS PRODUCT OF TwO
THREE BY ONE VECTORS
CUNITY (CABLE UNIT VECTORS)
FURFQ3E: TO CALCULATE THE LENGTH AND A UNIT VECTOR
FOR EACH CABLE
CIMCOS (CALCULATE 1 MINUS COSINE CURVE)
FLURFOSE:  TO CALCULATE THE GUST VALUES AS A 1 MINUS COSINE

VALUE BETWEEN THE STARTING AND ENDING TIMES, AND
THE MAXIMUM GUST VALUE.

DIFLWC (DISC CROSSFLOW CORRECTION)
FURPO3IE: TO OBTAIN THE HULL CROSSFLOW COEFFICIENT
CORRECTION FOR ROTOR OR FROFPELLER INTERFERENCE
EFFECTS
DEFCT (WALE DEFECT)

PHRIPOSE: TO CALCULATE THE WAKE QEFECT RATIO FOR A
PARTICULAR RQTOR., FROFELLER, DR FUSELAGE

A-5 .
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DHTIVL (DISC ON HULL OR TAIL INTERFERENCE VELOCITY)
PURPQSE: TO CALCWLATE THE DISC ON HULL OR TAIL INTERFERENCE
VELOCITY VECTOR IN COORDINATES OF THE HULL CG

REFERENCE AXIS FROM THE DISC TOTAL (DISC SELF
PLUS GROUND) INDUCED VELOCITY

DIFERN (DIFFERENTIATION)
PURFQSE TO OBTAIN THE NUMERICAL YIME DERIVATIVES OF THE
HULL AND TAIL LINEAR AND ANGULAR GUST VELOCITIES
DSKIVL (DISC INDUCEDR VELOCITY)
PURFOSE: TO CALCULATE THE TOTAL (DISC INDUCED PLUS GROUND
INDUCED) VELQCITY FOR EACH DISC (ROTOR DR
PROPELLER)
DSKLOD (CALCULATION OF DSKLOD FORCES)
PURFOSE: TO CALCULATE THE DISK LOADING FOR PROFELLERS
AND ROTORS FOR QUTPUT.
DVTRST (DISC THRUST VELOCITY CALCULATION)
PURPOSE: TO CALCULATE THE GUST VELOCITY OF ANY DIS
(ROTQR OR PROFELLER)
DIMCOS (DERIVATIVE OF 1 MINUS THE COSINE)
FURFQSE: TO CALCULATE A VALUE FOR THE GUST DERIVATIVE WHICH
WILL BE THE DERIVATIVE OF A 1 MINUS COSINE CURVE
BETWEEN THE STARTING AND ENDING GUST TIMES. AND THE
MAXIMUM GUST VALUE.
EIGEN (TO CALCULATE EIGEN VALUES AND EIGEN VECTORS)
FURFD3E:  THIS SUBROUTINE WILL CALL AN IMSL SUBROQUTINE
(EIGRF) TQO CALCULATE THE EIGEN V. UES AND EIGEN

VECTORS OF THE MATRIX (A). THE EIGEN VECTORS WILL
BE NORMALIZED, AND RETURNED AS (NEGNVT).

ESTMUD (ESTIMATE AN INTIAL GUES3 FOR THE MOORING TRIM CONTROL
VECTOR)
PURFDQSE: TR ESTIMATE THE INTIAL MOORING TRIM CONTROL
VECTOR (MJD) FOR UTE IN THE ITERATIVE TRIM ALGORITHM
ESTPUD (ESTIMATE AN INITIAL GUESS FOR THE PAYLOAD TRIM
CONTRQL VECTOR)
PURPOSE: TO ESTIMATE THE INITIAL FAYLOAD TRIM CONTROL
VECTOR (PUG), FOR USE IN THE ITERATIVE
TRIM ALGORITHM
ESTIW (ESTIMATE AN INITIAL GUESS FOR TRIM CONTROL VECTOR)
PURPOZE: TO ESTIMATE THE INITIAL TRIM CONTROL VECTOR (UQ)
FOR USE IN THE ITERATIVE TRIM ALGORITHM.
ELLRAT (EULER RATES)

PURFOQZE: TO CALCULATE THE HULL EULER RATES AND LFU GIMBAL
RATES FROM THE TURRENT STATE VECTOR
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PURPOSEt TO CALCULATE THE FORCES AND MOMENTS GENERATED

BY THE EXHAUST JET
EXTRAC (EXTRACT ONE COLUMN)
PURPOSE: TO EXTRACT A SPECIFIED SIX ELEMENT COLUMN
FROM A SIX BY SEVEN MATRIX.
FDBACK (FEFDBACK VARIABLES)

PURPQOSE: TO ORTAIN THE FEEDBACK VARINWES USED IN THE FLIGHT
CONTROL LOOPS

FILARY
PURPOSE: T LOAD VARIABLE VALUES INTO THE QUTPUT ARRAYS

FLAGS (SET SORTING FLAG VECTOR)

PURPOSE: TO INITIALIZE SORTING FLAG VECTOR (IMARK)
FOR UJSE IN SUBRQUTINE 30RT.

FLAP (ROTOR FLAFFING ANGLES)

PURPOSE: TO CALCULATE THE ROTOR BLADE CONING
AND FLAFF ING ANGLES, WITH RESFECT TO THE
ROTOR CONTROL AXIS.

FM3DV /FORM YECTQRS FOR MOORING STARILITY DERIVATIVE
CrLCULATIONS)

PURFOZE: THIS SUBROUTINE WILL FORM THE TWO VECTORS WHICH WILL
BE U3ENH FOGR THE MOORING STABILITY DERIVATIVE
CALCULATIONS

FORCE (EXTERNAL FORCF3 AND MOMENTS)

FURFOZE: TOD CALCULATE THE HULL AND LP1) EXTERNAL FORCES AND
MOMENTS BASED ON THE PRESENT STATE VECTOR

FORMZV (FORM THE SV VECTOR)

PURFOSE: THIS SUBROUTINE WILL FORM THE SV VECTOR.
THIS VEC/OR 1S A COMBINATION OF THE STATE
VECTOR FOR THE VEHCILE, THE CONTROL SYSTEM
INTEGRATOR VALUES, AND A BLANK ARRAY, WHICH CAN
BE USED FOR ADDITIONAL INTEGRATOR STATES, IF
20 DESIRED. ALL THESE VALUES MUST EBE FUT
INTO ONE VECTOR, WHICH IS TO BE FASSED TC THE IMSL
INTECRATOR SUUBROUTINE.

FRMGDY (FORM GUST VELOCITY VECTOR)
PURFFIZE: TO OBTAIN GUST GRADIENT EFFECTE ON THE VELOCITY
SENSOR MEASLIREMENTS
FRMILVEH (FORM LVH TRANSFORMATION MATRIX)
PLIRFOSE: TO GENERATE THE ORTHOGONAL MATRIX FOR TRANIFORMING

VECTORS FROM THE HULL COORDINATE AXIZ TO THE
VERTICAL AXIS

TR~1151-2 A-7
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PURPOSE: THIS SUBROUTINE WILL FORM THE MSV VECTOR. THIS
) VECTOR IS A SUBSET OF THE VEHICLE STATE VECTOR
: S. THIS VECTOR I3 PASSED T3 THE IMSL INTEGRATOR
‘ SUBROUITINE.

FRMFPVT (TO FORM PAYLOAD VECTORS FOR STABILITY DERIVATIVES)

PURFOSE: THIS SUBROUTINE WILL FORM THE TWO VECOTRS
WHICH WILL BE USED FOR THE STARILITY DERIVATIVE
CALCULATIONS OF THE PAYLOAD ONLY FPROGRAM

FRMTSV (FORM THE TOTAL SV VECTOR)

FURPOSE: THIS SUBROUYINE HAS ESSENTIALLY THE SAME

, PURFODSE AS THE SUBDRUTINE FORMSV. THIS SUB-

. ROUTINE WILL LOAD THE VEHICLE STATE VECTOR.
THE CONTROL SYSTEM INTEGRATOR VALUES, THE
BLANK INTEGRATOR SPACE AS THE SUBROUTINE FORMSV
DOES, THIS SUBROUTINE WILL ALSO LOAD THE PAYLORD
STATE VECTOR (PS)., INTD THE BOTTOM OF THE SV
VECTOR.

FRMTYT (F3RM VECTORS)

PURPOSE: THIS SUBROQUTINE WILL TAKE THE VARIQUS CONTROL
VARIABLES FROM THE FROGRAM, AND LOAD THEM INTO
THREE DIFFERENT VECTORS. ThESE VECTORS WILL BE
USED RY THE STABILITY DERIVATIVE SUBROUTINES
TO CREATE THE STARILITY DERIVATIVE MATRICES

FRMVTR (FORM VECTORS)

PURFOZE: THIS SUBROUTINE WILL TAKE THE VARIDUS CONTROL
VARIABLES FROM THE PROGRAM, AND LOAD THEM INTO
THREE DIFFERENT VECTORS. THESE VECTORS WILL BiE
USED BY THE STABILITY DERIVATIVE SUBROUTINES
TO CREATE THE STABILITY DERIVATIVE MATRICES

FRTION (FRICTION)
PURPOSE: TO CALCULATE THE MAGNITUDE OF THE FRICTION FORCE
ON THE LANDING GEAR TIRE
- FUSARD (CALCULATE FUTELAGE FORCES AND MOMENTS
B ON EACH LPL)
PURFOZE:  TO CALCULATE FUSELAGE FORCES AND MOMENTS ON
EACH LFPU
GEARF (GEAR FORLCES)
PURPOSE: TO CALCULATE THE LANDING GEAR FORCE VECTORS ON THE
HULL AT THE LANDING GEAR ATTACH POINT IN
COORDINATEZ OF THE HULL CG REFERENCE AX1S
GEARY (GEAR VELOCITIES)
PURPDZE: T CALCULATE THE INERTIAL VELICITIES OF THE
LANDING GEAR TIRES IMN COORDINATE OF THE

HULL G REFERENCE AXIS D LANDING GEAR
STRETCH RATES
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GEFCON (GROUND EFFECT CONSTANTS)

PURPOSE! TO DETERMINE THE CALCULATED GROUND EFFECT
CONSTANT~GEF

GERCPS (GEAR COMPRESTION)

PURPOSE: TO CALCULATE THE LA!'DING GEAR COMPRESSION FORCE
(SCALAR) AND THE LAMDING GEAR FORCE VECTOR IN HULL
COORDINATES

GETMSD (GET THE GENERALIZED STATE DERIVATIVE VECTOR
FOR THE MOORED VEHICLE)

PURPQSE: TO FORM THE STATE DERIVATIVE VECTOR. SDOT
FOR THE MQORED CONDITION

GETPSD (GET PAYLOAD 3TATE DERIVATIVES)
FURPOSE: TO FORM THE PAYLOAD STATE DERIVATIVE VECTIR PSDOT

GETSD (GET STATE DERIVATIVES)
PURPOSE: TO FORM THE STATE NERIVATIVE YECTOR SDOT

GETSRG (GET THE SOURCE GUST! °

FURFPOSE: THIS SUBROUTINE WILL, IF NECESSARY. READ THE
THT SOURCE GUSTS FROM THE RANDOM INFUT STRING.
INDICATED BY THE FILE NIMBER (FILENM). AFTER
MQVING EACH SET OF GUSTS UP ONE ROW THE NEW JUST
VELOCITIES AS WELL AS THE TIME, WILL BE L.QADED
INTO THE LAST ROW OF THE ARRAY GSTBUF. AFTER
LOADING A NEW GUTT (IF NECESSARY), THIC SUBR-
OUTINE WILL LOCATE THE TWO TIME WHILH ARE IM-
MEDIAYELY BEFORE AND AFTER THT PRESENT TIME.
IT WILL TAKE THE GURT VmlUES CORRESPONDING TO
THOSE TIMES. AnD INTERPOLATED TO GET THE GUST
VECTOR

GETTI2 (GET TWO TIMEZ AND THE CORRESFONDINC
COMMANDS FOR THE CONTROL SYSTEM)

PURFOSE: TO FIND THE TWO TIMES BETWEEN WHICH THE PRESENT
PROGRAM TIME I3 LOCATED, AND RETURN THOSE TIMES WIVH
THE CORRESPONDING CONTROL SYSTEM COMMANDS TO
SUBRQUTINE COMGEN.

GHCIFIZ (GROUND ON HULL CROSSFLOW INTERFERENCE)
PURPOSE: T0D CALCULATE THE GROUND ON HULL CROSSFLOW

INTERFERENCE FORCE AND MOMENT VECIORS 1IN
COORDINATES OF THE HULL CG REFERENCE AXIS

GHVIFC (SROUND ON HULL VELNCITY INTERFERENCE)
PURPOSC!  TO ADIUST THE RELATIVE VELOCITY OF THE HULL

CENTER OF VOLUME TQ CURRECT FOR FLOW ROTATION
DUE TO GROUNT ON HULL INTERFERENCE

DINIRP (GUST INTERPOLATION)
FIURPOSE: TO GENERATE THE oiIST VELOCITIES AND GRADIENTS

AT THE HULL., TAIL, AND LPU“Z, BY LINEAR
SPATIAL INTERFPILATION EQUATIONS
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GRAVTY (GRAVITY)
PURPOSE: TO CALCULATE THE ORAVITY FORCES ON THE HULL AND LPUS

GTAIFT (SROUND ON TATL ANGLE OF ATTACK INTERFERENCE)
PURFOSE: TO ADJMST THE TAIL LOCAL ANGLE OF ATTACK FOR
GROUND EFFECTS
GTIFC (GROMNG ON TAIL INTERFERENCE)
PURPOSE: TOQ CALCULATE THE CORRECTED TAIL LIFT CURVE SLOPE
(ZAVSQT) IN GROUND EFFECY FROM THE VALUE OUT
OF GROUND EFFECT (UZAVST)
GUNITV (LANDING GEAR UNIT VECTOR)
PURFOSE: TO CALCULATE THE UNIT VECTOR DIRECTION OF THE
LANDING GEAR T'RE ALONG THE OROUND IN
COQRDINATES w THE INERTIAL REFERENCE AXI3
GUSCEN (GUST GENERATION)
PURPQSE! TO GENERATE THE GUSTS ON THE FOUR LPU“S AND ON THE
HULL AND TAIL. THIS SUBROUTINE DOES NOT CALCULATE
VALUES, IT CALLS SUBROUTINES CI1MCOS, AND DIMCOS
WHICH WILL CALCULATE THE GUST VALUES BASED ON THE
TIME THAT 1S PASSED TO THEM.
GUST (13UST)
PURFOSE: TO UPDATE ALL NUST INFUTS DURING TIME
HISTORY SIMULATION
HCABLLE (HULL CABLE FORCES AND MOMENTS)
PURFQSE: TO RESOLVE AND ADD UP THE TOTAL CABLE FORCES AND
MOMENTS AT THE HULL CENTER OF GRAVITY. IN
COORDINATES OF THE HULL CO REFERENCE AXIS
HOIFC (HULL. ON DISC INTERFERENCE)
PURFOSE: TOQ CORRECT THE BIST (ROTOR OR FROFELLER BLADE
LIFT CURVE SLOFE FOR HULL WAKE INTERFERENCE
HGCNTC (HULL GROUND CONTACT CALCULATION)
FURFPO3IE: TO DETERMINE WHETHRER A PARTICULAR LOCATION ON
THE HULL HAS CONTACTED THE GROUND. AND TO SET
THE CORRESFONDING GROUND CONTACT AND MODEL ERROR
FLAGS
HZEEZ (HULL INERTIAL G°S)
FURPDSE: TO CALTULATE THE VEHICLE INERTIAL ACCELERATION
IN G’'S IN COORDINATES OF THE HULL CG REFERENCE AXIS.
HSEOM (INFUT HULL SEQOMETRY)

PURPOSED  INFUT HULL CONFIGURATION CENMETRIES.
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HGLOAD (HUWLL GW3T ACCELERATION LOADS)

FURFPOSE: TQ CALCULATE THE FORCE AND MOMENT VECTORS WITH
RESPECT TO THE HULL CENTER OF VOLUME AXIS. ARISING
FROM GUST ACCELERATION EFFECTS AT THE HULL CENTER
OF VOLUME

HLAMOR (HEAVY LIFT ¢ IR SHIP MOQRING SIMULATION)

PURFOSE: TO SIMULATE THE THREE DEGREES OF FREEDOM (ANGULAR
MOTION) QF AN AIR SHIF MOOREDR TO A MAST IN
A FOWER OFF CONDITION

HLAPAY (HEAVY-LIFT~AIRSHIF SIMULATION PROGRAM)

FURFOSE: TO SIMWLATE THE NON-LINEAR SIX DEGREE OF FREEDOM
MOTION OF A HEAVY LIFT AIRSHIP, I.E., A HYRIRD
AIRSHIF-HELICOFTER VEHICLE

HLASIM (HEAVY-LIFT-AIRSHIF SIMULATION FROGRAM)

FURPOSE: TO SIMULATE THE NON-LINEAR SIX DEGREE QF FREEDOM
MOTION OF A HEAVY LIFT AIRSHIF., I.E.. A HYBRID
AIRSHIP-HEL ICOPTER VEHICLE.

HMOVAR (HULL MOTION VARIABLES)

PURFOSE: TO CALCULATE THE HULL MQTION VARIABLES WITH
RESPECT TQ THE AIR MASS, WYICH ARE NEEDED FUR THE
CALCULATION OF HULL FQRCES AND MOMENTS.

HONLY (HULL ONLY AERQDYNAMIC CALCULATIONS)

PURPOSE: TO CALCULATE THE AERODYNAMIC LOADS DUE T THE
MOTION OF THE HULL ALONF.

HROLIM (RESTRAIN CONTROL CTOMMANDS TQ HARD LIMITS)

PURFOSE: TO RESTRAIN THE EFFECTOR COMMANDS TO WITHIN THE
MECHANICAL LIMITS SET BY THE USER IN COMMON MECLIM

HULARD (HULL-TAIL ASSEMBLY AERDDYNAMIT CALCULATIONS)

PURFPQSE: T2 CALCULATE THE AERQDYNAMIC FORCE AND MOMENT
VECTORS, WITH RESPECT TO THE HULL CG REFERENCE AXESS
DUE TO AERODYNAMIC LOADS ON THE HULL ENVELOPE AND
TAIL.

HWLOAD (HULL WIND LGADS)

PURFQSE: TOQ CALCULATE TrE AERODYNAMIC FORCES AND MOMENTS ON
THE HULL DNLVY (EXCLUDING FINS), WHICH ARISE FROM THE
NON-ACCELERATING ii0TION WITH REIPECT YO THE LOTAL AIR
MALS.

IACLOD (INERTIAL ACCELERATION LDAD3)

FURFPOSE: TO CALCULATE THE HULL AND TAIL AFFARENT MASS
LDADS ARISING FROM INERTIAL HIWLL MOTION, ALS30,
SUM THESE INERTIAL ACCELERATION LOADS WITH THE
FPREVIOISLY CALCULATED AERODYNAMIC LOADI (HULARQD)
TO GBTAIN THE TOTAL HULL AND TAIL AERODVNAMIC
LI2ADS.
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IMLOAD (INEFTIAL MOQRING LOAD)
PURPOSE: TO CALCULATE THE FORCES ON THE MOORING MAST
AT THE ATTACTH PQINT TO THE HULL IN CZ2RDINATES
OF THE INERTIAL REFERENCE AXIS
INATMOS (INFUT ATMOSFHERIC PARAMETER)

PURPOSE: INPUT STEADY WIND, AIR DENSITY. AND GRAVITY

INCARL (INPUT CABLE CONSTANTS)

PURFQSE: TO INPUT THE CABLE SPRING AND DAMPING CONSTANTS

INEXST (INFUT EXHAUST PARAMTERS)
PURPOSE: TO INPUT THE LOCATION AND ORIENTATION OF
THE ET EXHAUST AND ITS CONSTANT THRUST
MAGNITUDE
INFCSC (INPUT THE FLIGHT CONTROL SYSTEM PARAMETERS)
PURFO3E: TO INPUT THE FLIGHT CONTROL SYSTEM PARAMETERS.
INFIFD (INPUT THOSE INTERFERENCE CONSTANTS WHICH ACT ON
THE FUSELAGE)
PLURPOSE: THIS SUBRQUTINE READS IN THE INTERFENCE
CONZTANTS RELATED TO ALL OF THE VARIOUS COMPONENTS
WHICH ACT ON THE FUSELASGE
INFLOW (DISK INDUCED FLOW VELOCITY CALCULATION)
FURFOSE: TO CALCULATE THE NON-DIMENSIONAL INDUCED
FLOW VELOCITY.
INGEAR (T0O INPUT THE LANDING GEAR LOCATIONS AND CHARACTERISTICS)
FURPDSE: THIS SUBROUTINE WILL READ IN THE LANDING
GEAR LOCATIONS LENGTH 3IPRING CONSTANTS AND
FRICTION CONSTANTS
INGEOM (INPUT VEHICLE GEOMETRY)
FURFOZE: TO INFUT HULL CENTER-OF-VOLUME REFERENCE GEOMETRY
INFORMAT ION
INGU3T (GUST DATA)
PURFOZE: T0O READ IN ALL OF THE GUST DATAR AFFECTING
THE SIMULATION: THIS INCLUDES THE STARTING AND
ENDING TIME FOR THE (1-COSINE) GUST VALUES AT EACH
OF THE SIX POINT:. [IT ALSO INCLUDES THE GEOMETRY
FOR THE PO:ITION OF THE GURT SOURCES FOR GUST STRING
INFUTS, AND THE 3SCALE FACTOR FOR THOSE OGUST SOURCES.
INHARD (INPUT AERDODYNAMIC PARAMETERS)

PURPOZE: INFPUT HULL-FIN TONFIGURATION AEROQDYNAMIC AND
AERQ-ZTATIC PARAMETERS
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TNMIFC (INPUT THE INTERFRENCE AFFECTS ON CONSTANTS OF POOR QuUALITY
WHICH ACT ON THE HULL)

PURPOSE: THIS SUBROUTINE WILL READ IN THE CONSTANTS FOR
THOSE AFFECTS WHICH ACT ON THE HULL
INLARD (LPU AERODYNAMIC INPUTS)

PURPQSE: INPUT THE AERODYNAMIC PARAMETERS FO& THE LPU‘S

INMASS (INPUT VEHICLE MASS PROPERTIES)
PURFDSE: TO INPUT “REAL- MASS AND MOMENTS OF INERTIA
CHARACTERISTICS OF THE HULL AND LPUS
INMCLC (INPUT MECHANICAL CONTROLS)
PURPOSE: INFUT MECHANICAL LIMITS AND CONTROL
MIXING CONSTANTS
INMOOR (TO INPUT THE MOORING GEOMETRY AND LOCATION)
PURFOSE: THIS SUBROUTINE WILL READ IN THE MAST LOCATION
IN INERTIAL SPACE AND THE MOORING POINT RELATIVE
TO THE HULL REFERENCE CENTER
INMRST (INFUT MOORING STATE COMMANDS)
PURPOSE: TO INPUT THE EULER ANGLE INCREMENTS AWAY FROM
TRIM IN ORDER TO EXCITE THE MOORING SIMULATION
INMTRA (INFPUT THE MOORING TRIM ANGLED)
PURPOSE: THIS SUBROUTINE WILL READ IN THE YAW ANGLE
WHICH THE VEHICLE SHQULD BE TRIMMED IN
CASE THERE IS NQ WIND, OR THE ANGLE OFF
THE WIND SHOULD A NON-SYMMETRICAL
MOORING TRiM BE DESIRED. IT ALSO READS
IN THE THREE ANGULAR POSITIONS OF THE TARIL
INFARD (INFUT THE PAYLOAD AERODYNAMIC PARAMETERS)
FURFIISE:  THIS SURROUTINE READS IN THE AERGCDYNAMIC
PARAMETERS AND CAUSES THEM TO BE LOADED INTO THE
CORRECT ARRAYS
INPGED (INPUT PAYLOAD GEOMETRY)
PURFOZE: TO INPUT PAYLOAD REFERENCE CENTER BASED
GEOMETRY INFORMATION
INPG3T (INPUT THE PAYLOAD GUST PARAMETERS)
PURFOIZE: TO READ IN THE TIMES AND VELOCITIES FOR THE

ONE MINUS OOJ3INE GUST VALLIES, AND THE FLAG
AND SCALE FACTOR3 FOR THE RANDOM GUST STRINGS

INPIFC (INPUT THE INTERFERENCE CONSTANTS FOR THOSE AFFECTS
WHICH ACT ON THE PROPELLERZ)
PURFDSE: INFLUT THE INTERFERENCE CONZTANTS WHICH ALT ON
THE PROFELLER®S
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INTERP (INTERPOLATE FOR THE PRESENT COMMAND)

FURFOSE: THIS SUBROUTINE WILL INTERPOLATE BETWEEN THE TWO
COMMANDS CMDi AND CMD2 TO FIND AN APPROPRIATE COMMAND
VALUE FOR COM BASED ON THE PRESENT TIME.

INTGTR (MAIN INTEGRATOR)

FURFOSE:  THIS SUBROUTINE SETS UP THE SB VECTOR., AND CALLS
THE IMSL INTEGRATOR FOR THE MAIN FROGRAM
TIME HISTORY RUN.

INTIAL (INTIALIZATION)

PURPOSE: INITIALIZE COMMONS: SVECTR. MASS. EMASMX

INTIFC (INFPUT THE TAIL INTERFERENCE CONSTANTS)

PURPOSE: THIS SUBROUTINE WILL INFUT THE INTERFERENCE
CONSTANTS FOR THOSE EFFECTS WHICH ACT ON
THE TAIL

INIMMD (INFUT ONE MODULE FOR MODRING SIMULATION)

PURFOSE: TOQ INPUT ONE. THREE BY THREE MODULE INTQ THE MTVC
MATRIX. GIVEN THE STARTING ROW NUMBER
AND STARTING COLUMN NUMBER IN THAT MATRIX

INIMOD (INPUT 1 MODULE)

PURPOSE: TO INFUT ONE. THREE BY THREE MODULE INTO THE TvC
MATRIX, CIVEN THE STARTING ROW NUMBER AND STARTING
COLIMN NUMEER IN THAT MATRIX

ITERCT (ITERATE FOR CT)

FIIRPOSE: TO ITERATE BETWEEN THE VALUE OF CT AND WIN UNTIL
A CONVERGED SOLUTION IS FQUND.

LSEAR (LANDING GEAR FORCE AND MOMENT CALCULATIONS)

FURPOSE: TO CALCULATE THE TOTAL FORCE AND MOMENT VECTOR AT
THE HULL CENTER OF GRAVITY DUE TO ALL ACTIVE
LANDING GEARS. WITH REFERENCE TO THE HULL CG AXIS

LIGFOS (LANDING GEAR POSITION)

PURFOSE: TO CALCULATE THE LOCATION OF THE LANDING GEAR TIRE
RELATIVE TO THE LANDING GEAR ATTACH POINT IN
COORDINATES OF THE HULL CG REFERENCE AXIS. AND
THE LANDING GEAR TIRE LOCATION RELATIVE TO THE
INERTIAL AXIZ= IN CODRDINATES OF THE INERTIAL
REFERENCE FRAME. ALS0O, TO SET THE LANDING GEAR
CONTALT. HULL FRAME (LANDING SEAR ATTACH FOINT
LOTATION) CONTACT AND MODEL ERROR FLAGS

LINEAR (LINEARIZATION ANALYSIZ)
PURFOSE: TO CALCULATE STARILITY DERIVATIVE MATRICES,
EIGENVALIIES, AND EIGENVECTORS FOR THE
FRESENT TRIM CONDITION.
LMGUES (FIRST GUESS FOR LAMDA)

PIIRPOSE:  T0 PROVIDE AN INITIAL GUEZSS FOR LAMDA TO
SUBROUTINE CALCCT.
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IPLOTF (INITIALIZE THE PLOTTING FILE)

PURPOSE: THIS SUBROUTINE 1S CALLED IF THE USER HAS
REQUESTED THE FROGRAM TO WRITE ALL THE DATA
TO A BINARY PLOTTING FILE. THIS SUBROUTINE
WILL INITIALIZE THAT FILE BY WRITING THE
FROGRAM 1.D., THE JULIAN DATE. AND THE NUMBER
OF OUTPUT VARIABLES THE PROGRAM WILL WRITE
ON THE FILE DURING EACH TIME FRAME

INPMAS (INPUT PAYLOAD MASS PROFERTIES)
PURFOSE: TO INPUT THE MASS AND MOMENTS OF INERTIA
OF THE FAYLOAD
INPROF (INPUT FLIGHT PROFILE)
PURPQOSE: INPUT CONTROL SYSTEM COMMANDS FOR USE BY SUBRROUTINE
FROFIL

INPROP (PROFELLER AND ROTOR INPUTS)
FURPOSE: TO INPUT PROPELLER AND ROTOR CHARACTERISTICS.

INPYST (INPUT PAYLOAD STATES)

PURPOSE: THIS SUBROUTINE INPUTZ PAYLOAD STATES WHICH
ARE AN INCREMEMTAL FERTUBATION AWAY FROM THE
TRIM VALUE WHICH WAS CALCULATED. THIS SUBROUTINE
READS VALUES WHICH WILL BE ADDED ONTQ THOSE
VALUES WHICH WERE CALCULATED IN THE TRIM. THIS IS
THIS IS DONE TO ALLOW A MEANS FOR THE PAYLOAD TO BE
PERTUURBED, AND IT“S DYNAMIC MOVEMENT STUDRIED
DURING A TIME HISTORY

INRIFC (INPUT THE INTERFERENCE CONSTANTS FOR THOSE
AFFECTS WHICH ACT ON THE PROPELLERS)
PURPNSE: THIS SUBROUTINE WILI. INPUT THE CONSTANTS FOR THE
INTERFERENCE AFFECTS WHICH ARE ACTING ON THE
ROTORS
INTERT (INSERT ONE COLUMN)
PURPOSE: TO INSERT A SIX ELEMENT VECTOR INTO A
DESIRED POSITION IN A SIX BY ZEVEN MATRIX.
INSTAB (7O INFUT THE STABILITY DERIVATIVE FLAGS)
PURPOSE: T0O READ IN A SERTES OF FLAGS INDICATING WHICH
STABILITY DERIVATIVE MATRICES ARE WANTED OUTPUT
FOR THE RUN
INTTAT (INPUT INERTIAL VEHICLE STATES)

PURPDSE: INPUT INERTIAL HULL STATEZ FOR USE BY TRIM
INSTEP (INFUT COMPUTER ALGORITHM STEFP3)

FPURPOZE: INPUT INTEGRATION TIMESTEP, PRINT-INTERVAL, AND TOTAL
SIMULATION TIME
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LOADAM (LOAD TOTAL APPARENT MASS MATRIX)
PURFISE: TO CALCULATE THE TOTAL HULL-TAIL ASSEMBLY
APFARENT MASS MATRIX. FOR MOTIONS WITH RESPECT
TO THE HULL CG REFERENCE AXIS, AT THE DESIRED
DENSITY RATIO
LOADCA (LOAD CONSTRAINED ACCELERATION VECTOR)

PURFQSE: TO LOAD THE CONSTRAINED ACCELERATION VECTOR - EVECTR

LOADFM (MATRIX OF FUNCTIONALS)
FURPOSE: TO LOAD THE MATRIX OF FUNCTIONALS FMAT WITH THE
HULL LINEAR AND ANGULAR DERIVATIVES ASSOCIATED WITH
EACH TRIM CONTROL GUESS STORED AS COLUMNS OF THE
TRIM CONTROL MATRIX UMAT.
LOADHM (LDAD HULL AERDDYNAMIC MATRICES)
PURFOZE: TO LOAD THE HUWLL AERDODYNAMIC MATRICES A-E FOR
USE IN THE HULL AERDDYNAMIZ CALCULATION (HONLY).
LOADMT (LOAD MTVC)

PURPOZE: TN LOAD THE MOORING TVC MATRIX MTVC

LOADFM (LOAD FPAYLOAD AERODYNAMIC MATRICES)
FURPOSE: TO LOAD THE PAYLOAD AERCODYNAMIC MATRICES A, B,
C FOR USE IN FAYLOAD AERQDYNAMIC CALCULATIONS
SUBROUTIIE PAERO
LDJADT (LOAD TV)

PURFQSEE:  TO LOAD THE MATRIX TVC

LOADUA (LOAD LINCONSTRAINED ACCELERATION VECTOR)
PURFOIE:  TO LOAD UNCONITRAINED ACCELERATION VECTOR - VDREL
LODFSM (LOAD FIMSELAGE STATIC AERODYNAMIC FORCE
CALCULATION MATRIX)
PURPOSE: TO LDAD THE MATRIX IJSED IN THE CALCULATION OF THE
LPU FUSELAGE AERDDYNAMCI FORCES.
LODG3T (LOAD GUST VECTORS)
PURFIJZE: TO LOAD THE VARIOUZ GUST VECTIRS WITH THE
RESULTS OF THE (1-COSINE) GUST MODEL AND THE
GUIET INPUT STRING MODEL
LODMCA (LOAD MOORING CONSTRAINED ACCELERATION VECTOR)
FURPDIZE: TO LOAD THE MOORING CONZTRAINEDR ACCELERATION
VECTOR-MEVCTR
LODMUA (LOAD LINCONSTRAINED MODRING ACTELERATION VECTOR)
PURFIZE: T LOAD THE UNCONSTRAINED MONRING ACCELERATION

VEZTOR-MVOREL, WITH THE COMMANLCED ACCELERATIONT
FROM SUBROUTINE FPROFIL
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LOD3VIC (LOAD THE S VECTOR!
PURPI3E: TO LOAD THE GENERALIZED VEHICLE STATE VECTOR (S)
WITH THE REMAINING DEPENDANT STATES FOR THE
MOORING SIMULATICN
LOOP (LOQP STRUCTURD)
PURPOSE: TO CALCULATE THE CONTROL INPUT CORRESPONDING TO
A CSPECIFIC COMMAND LOQP
LPSEDOM (INFUT LPL! GEOMETRY)
PURPQSE: INFUT THE GEOMETRIC CHARACTERISTICS QF THE
LPU CONFIGURATIONS.
LPUARD (LIFT PROPULSION UNIT AERODYNAMICS)
PURPOSE: TO CALCULATE THE AERODYNAMIC FORCES AND

MOMENTS ON THE LPU FUSSLAGE. ROTORS, AND
PROFELLERS.

LFUTRN (LPU NON-STANDARD EULER SEQUENCE TRANSFORMATION MATRIX
FORMULA™ IDNS)

FURPOSE: TO CALCULATE "HE DORTHOGONAL AND NON-ORTHOGONAL
TRANSFORMATIO MATRICES FOR THE LFPUS

MAERO (MOORING AERODYNAMIC MASTER SUBROUTINE)
PURFOSE: TO CALL THE MOORING AERODYNAMIC MODEL SUBROUTINES

WHICH GENERATE THE AERODYNAMIC LOADS DN THE
HULL., TAIL, AND LPU“S

MAGCOL (CALCULATE MODIFIED EUCLIDEAN NORM OF ONE
COLUMN)
FURFOSE: TO CALCULATE THE MODIFIED EUCLIDEAN NORM OF
A DESIRED CQLUMN OF THE MATRIX FMAT.
MAIMAT (LOAD MATZ MATRIX)
PURFIZZE:  TO FILL THE GENERALIZED MASS MATRIX WTIH THE
INDIVIDUAL LPU AND HULL MASS ELEMENTS
MATRIX (LOAD MASES MATRIX)
PURFOSE: TO LOAD MASS MATRIX WITH INERTIAL MASSET AND APPARENT
MASS TERMS
MAXVEC (CALCULATION OF MOORING AUXILIARY STATES)
FURIPOZE: T0O CALCULATE THE LOCATIONS OF THE LANDING SEAR

TIRES, ATTACH POINTS, AND VARIOUS HULL LOCATIONS.
AND SET RETPECTIVE CONTACT AND MODEL ERROR F' AGS

MCODET (CENTER OF GRAVITY RerERENCE FOZITION VECTORS
FOK LANDING GEARS AND MOORING MAST LOCATIONS)

PURFOZE: TO CALCULATE THE POTITON VECTORT REFERENCE TO
THE HULL O3 AXIZS BATED ON INPUT POSITION VECTOR
OF THE LANDING GEAR ATTACH FOINTS AND MOORING
MALT ATTACH POINT
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MCLCDL (CALCULATION OF BLADE DRAG COEFFICIENTS FOR
MOCRING SIMULATION)

PURFOSE: TO CALCULATE THE DUSK (RQTOR OR PROPELLER) AXIAL
AND PERPENDICULAR DRAG CQEFFICIENTS FOR THE PQWER
OFF MOORING SIMULATION

MCTSTP (MOORING CHECK STEP)

FURPQSE® TO ESTIMATE THE NOMINAL HIGH FREQUENCY MODE OF THE
MOORING SIMULATION AND COMPARE THIS RESULT
WITH THE USER INFUTED MINIMUM ALGORITHM TIME STEP

MEIGEN (CALCULATE EIGEN vei lJES AND EIGEN VECTORS FOR
MOQRING ZIMULATION)

PURPD3E: THIS SUBROQUTINE WILL CALL IMSL SUBROUTINE
(EGIRF) TQ CALCULATE THE EIGEN VALUES AND EIGEN
VECTORS OF THE MOORING MATRIX (MA). THE EIGEN
VECTOR3 WIL BE NORMALIZED. AND RETURNED AS
(MNOREV) .

MEXTRC (EXTRAC ONE COLUMN)
PURPOSE: T0O EXTRACT THE SPECIFIED THREE ELEMENT COLUMN
FROM A THREE BY FOUR MATRIX
MFNRCIZ (EXTERNAL FORCES AND MOMENTS FOR MOORING SIMULATION)
FURFOSE: TO CALCULATE THE HULL AND LPiJ EXTERNAL FORCES
AND MOMENTS BASED ON THE PRESENT STATE VECTOR
FOR THE MOORING SIMULATION
MINZRT (INSERT ONE COLUMN)
PURPOSE: TO INSERT A THREE ELEMENT VECTOR INTO A DESIRED
FOSITION IN A THREE BY FOUR MATRIX
MINTGR (MOORING INTEGRATOR)
PURFOIE:  THIT SUBROUTINE SETZ UP THE M2V VECTOR. AND
CALLZ THE IM3L INTEGRATOR TO INTEGRATE THE
MOORED VEHICLE STATES DURING THE TIME
HISTORY RUN
MINTIL (MOORING SIMULATION INTIALIZATIDN)
FURFOSE:  TO INTIALIZE THOSE COMMONS IN THE MOORING
SIMULATION THAT HAVE NOT BEEN INTIALIZED IN
THE MAIN INTIALIZATION PROGRAM (INTIAL)
MLINAR (MOORING LINEARIZATION ANALYSIS)
FURFO3E: T CALCULATE THE STABILITY DERIVATIVE MATRICES,
EIGEN VALIIES, AND EIGEN VECTORS FOR THE PRESENT
MOORING TRIM CONDITION
MLODFM (MOORING LOAD MATRIX OF FUNCTIONALS)
PURPOZE:  TO LOAD THE MOORING MATRIX OF FUNCTIONALS MFMAT
WITH THE HULL ANGULAR TIME DERIVATIVES ASIOCIATED

WITH EACH MOORING TRIM CONTROL GUEST, AS COLUMNS
OF THE TRIM CONTROL MATRIX MUMAT
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FURFOSE: TO CALTULATE THE AERODYNAMIC FORCES AND MOMENTS
ON THE LPU FUSELAGES. ROTORS. AND FPROPELLERS
IN A MOORED FLIGHT CONDITON
MMGCAL (CALCULATE EUCLIDEAN NORM OF ONE COLUMN)
PURPDSE: TO CALCULATE THE EUCLIDEAN NORM OF THE DESIRED
COLUMN QOF THE MATRIX MFMAT
MMMULT (MATRIX-MATRIX MULTIFLICATION)
PURFPOSE: TO CALCULATE THE MATRIX PRODUCT OF TWO THREE BY THREE
MATRICIES
MNORMS (CALCULS"E EUCLIDEAN NORMS)
PURPDSE: TO CALCULATE THE EUCLIDEAN NORM ARRAY, MENORM.
EACH ELEMENT OF WHICH CONTAINZS THE EUCLIDEAN
NORM OF A COLUMN OF THE FUNCTIONAL MATRIX
NFMAT
MORD:2K (DISK CALCULATIONS FOR MOORING SIMULATION)
PURPDSE: TO CALCULATE THE FORCES AND MOMENTS IN THE
CONTROL WIND AXIS OF A DISK (ROTOR OR FROFPELLER)
FOR THE VEHICLE IN A MOORED (FOWER OFF) FL.IGHT
CONDITION
MFRFILL (MOORING SIMULATION PROFILE COMMANDS)
FPURPQSE:  TO [3SUE SUST COMMANDS BASED DN CLIRRENT
SIMULATION TIME
MFRPAR (MOORED FROFPELLER ASRODYNAMICS)
PURPDEE: TO CALCULATE THE FROFELLER FORCES AND MOMENTS
ABQUT THE LPU C3 REFZRENCE AXIT FOR A MOORED
FLIGHT CONDITION
MPTUURB (PERTURB ONE MOORED VEHICLE STATE)
PURPOZE: TO SGENERATE A STARILITY DERIVATIVE AND
AUXILIARY STABILITY DERIVATIVE MATRIX COLUMN BY
FERTURBING ONE MOCRED VEHICLE STATE
MRTARQ (ROTOR AERCODYNAMICS FOR MOORED FLIGHT CONDITION)
PURFOSE: TO CALCULATE THE ROTOR FORCES AND MOMENTS WITH
RESPECT TD THE LPU CG REFERENCE AXIS FOR THE
MOORED FLIGHT CONDITION
MIORT (MOORING TRIM SQRT ROUTINE)

PURFIJIZE: TO ARRANGE THE VECTOR OF EUCLIDEAN NORMS IN
ASCENDING ORDER
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MSSAG (TO WRITE A MESSAGE)

PURFQSE: THIZ SUBROUTINE WILL WRITE A MESSAGE INDICATED
BY AN ERROR NUMBER (ERRNUM), THE MESSAGE
IT WRITES, IT WILL FIND ON A EXTERMAL FILE
(TAPEZ1). IT WILL ALS0 WRITE THE NAME OF THE
SUBRCOUTINE AND UP TO THREE VARIABLES WITH
THEIR VALUES, WHICH WILL BE PASSED FROM THE
CALLING SUBRDUTINE. IT WILL TERMINATE THE
PROGRAM IF QUIT I= TRUE.

MSTAB (MOORING STABILITY CALCULATIONS)
PURPOSE:  TO CALCULATE THE MOORING LINEARIZED STABILITY
DERIVATIVE MATRICES=: MA,» MC, MAAUX., MCAUX
MTFTREB (MDORING TRIM PERTUBATION)
PURFISE: TO LOAD THE MOQRING MATRIX OF TRIM CONTROL
GUEISES BATED N THE INJTIAL ESTIMATE FOR
MOORING TRIM CONTROL VECTOR (MU), AND
PERTURKING SUCESIIVELY EACH ELEMENT OF THAT
VECTOR TO FORM THE MATRIX OF GUESSES (MUMAT)
MTRIM (MDORING TRIM)
PURPDOZE: TO CALCULATE THE HULL ANGULAR ORIENTATION NECESSARY
TO TRIM THE VEHICLE IN A MOORED CONDITION
MTRMLM (MIORING TRIM LIMITS)
PURFOZE: TO TEST THE VARIDUT LOCATIONS OF THE HULL AND
LANDING GEAR T SEE IF THE CURRENT TRIM CONTROL
BUESS IS VALID
MYMULT (MATRIX VECTOR MULTIPLICATION)
FURIFOIE:  TO CALCULATE THE DCT PRODUCT OF A THREE BY THREE
MATRIX WITH A THREE BY ONE VECTOR
M3ISCA (MATRTIX SCALAR MULTIRLICATION)
PURFOSE:  TO CALCULATE THE RESULT OF THE MULTIFLICATION OF
A SCALAR TIMES A THREE BY THREE MATRIX
M3TNPS (MATRIX TRANSPOZE)

PURFISE:  TO FORMULATE THE TRANSFOZE OF A THREE BY THREE MATRIX

NDMLOC (NONDIMENSIONAL LOCATION)
PURPDSE: T CALCULATE THE NONDIMENSIONAL LOCATION OF THE
ROTURE, PROFELLERZ, HULL, AND TAIL BAZED ON
THEIR RESFECTIVE NONDIMENZIONALIZING LENGTHS
NEWMLY (NEW MOIORING CONTROL VECTOR)
PURFOZE:  TO CALCULATE THE NEXT MOURING CONTROL VECTOR
GUESZ.  MUNEW, USED IN THE MOORING TRIM
ITERATION ALGORITHM
NEWFL (NEW FAYLOAD CONTRIL VECTOR)

PLIRFOCZE:  T0 CALCULATE THE NEXT FAYLOAD CONTROL VECTOR
GUE=S, FUNEW, UZED IN THE TRIM ITERATION ALGORITHM
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NEWRAF (NEWTON-RAPSON CALCULATIONS)

PURPQISE: TOQ USE A NEWTON-RAPSON ALGORITHM TO OBTAIN
THE VALUE OF THE LOCAL FUNCTION DERIVATIVE.

NEWU (NEW CONTROL VECTOR)

PURPDZE: TO CALCULATE THE NEXT CONTROL VECTOR

BUESS, UNEW. USED IN THE TRIM ITERATION
ALGORITHM,

NORMS (CALCULATE MODIFIED EUCLIDEAN NORMS)

PURPOSE: TO CALCULATE THE MODIFIED EUCLIDEAN
NORM ARRAY ENORM, EACH ELEMENT OF WHICH CONTAINS
THE MODIFIED EUCLIDEAN NORM OF A COLUMN OF THE
FUNCTIONAL MATRIX FMAT.

OIATMR® (WRITE ATMOSPHERIC PARAMETERS)

FURPOSE: THIS ROUTINE CORRESPONDS TO INATMOS AND WILL WRITE
THE VALUE WHICH INATMO3S READS IN

CGICABL (QUTFUT THE CABLE VALUES WHICH WERE READ IN)

PURPQZE: THIS SUBROUTINE WILL FRINT OUT THE CABLE

VARIABLES WHICH THE LSER INPUT THROUGH SUBROUTINE
INCABL

OIEXST (QUTPUT THE EXHAUST INFUT VALUES)

FURFOSE: THIS SUBROUTINE WILL READ DUT THOSE VALLUES
WHICH WERE READ IN BY SUBROUTINE INEXST
(EXHAUST FRRCES AND NOZZEL LOCATION)

JIFC2C (OUTPUT THE FLIGHT CONTROL SYSTEM PARAMETERS
WHICH WERE READ IN)

PURPOZE:  THIS SUBROUTINE CORRESFONDS WITH SIBROUTINE INFCEC,
IT WRITES OUT THOSE VALUES WHICH INFCST HAS READ IN.

AIFIFC (TO QUTFUT THE INFUT VALUES FOR THE FUSELAGE
INTERFERENCE CONSTANTS)

FURPOZE: THIS SUBRDUTINE FRINTS OJUT AT PART OF THE FROGRAM
OUTFUT HEADING, ALL OF THE VALUES WHICH WERE
INFUT FROM SUBROUTINE INFIFC. THE PRINT OUT
INCLUDES THE VARIABLE UNITZ A A BRIEF DESCRIPTION
FOR EAIH VARIABLE

OIGEAR (TO CUTFUT THE INFUT VALIIES FOR THE LANDING GEARS)
PURFOZE:  THIS SUBROUTINE CORRETPONDES WITH SUBROUTINE
INGEAR.  IT WILL FRINT QUT THOISE VALLES WHICH
SUBRATUINE INSEAR READ IN WITH A DETCRIPTIVE
HEADING AND THE UNITE
OICEOM (WRITE GEOMETRY INFUT YALUES)
PLURPOZE:  WRITE INPUT VALUEZ WITH VARIABLE NAMES, LINITZ, AND
DEICRIFTIONS OF EACH., THIT ROUTINE CORREZFONDS TO
INGEIM SLBROUT INE
OLGUET (T OUTPUT THE GUST DATA WHICH WAT READ IN)

PURPOIE:  THIZ SUBROUTINE WILL ECHO OOT ALL OF THE
VALLEZ WHICH WERE READ IN, IN SUBROUTINE INGUST
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PURPQSE: WRITE THE AERODYNAMIC INPUT VALUES OF THE
HULL WITH VARIABLES NAMES, UNITS AND DESCRIFTION®
OF EACH. THIS ROUTINE CORRESFONDS TO INAERUO.

OINIFC (QUTFUT THE INPUT VALUES FOR THE HULL
INTERFRENCE CONSTANTS)

PURFDSE: THIS SUBROUTINE PRINTMS OUT THOSE VALUES WHICH
WERE INPUT FROM SUBROUTINE INHIFC. THE PRINT OUT
IS PART OF THE PROGRAM HEADING, AND INCLUDES
THE VARIABLE NAME. ITS INPUT VALUE, AND A
BRIEF LESCRIPTION QOF EACH VARIABLE

OILARO

PURPOSE: TO WRITE THE AERODYNAMIC INPUT VALUES OF THE
LP UNITS, WITH VARIABLE NAMES, UNITS AND
DESCRIPTION OF EACH., THIS RGUTINE CORRESFONDS
WITH INLARO. .

OIMASS (WRITE VEHICLE MASS CHARACTERISTICS)

PURPOSE: THIS ROUTINE CORRESPFINDS TO INMASS AND WILL WRITE THE
VALLES WHICH INMASS rcADs IN

OIMCLC (WRITE MECHANICAL CONTROL SYSTEM INPJT VALUES)

PURPOSE: THE ROUTINE CORRESPONDS TO INMCLC AND WILL
WRITE THE VALUET WHICH INMCLC READ IN

QIMOOR (TO OUTFUT THE MOORING GEOMETRY INPUTS)

FURFO3E: THIZ SUBROUTINE WILL FRINT QUT THOZE VALUET WHICH
WERE READ IN BY ZUBROUTINE INMODR. THESTE VALUES
ARE THE LOCATION IN INERTIAL SPACE OF THE MAST.
AND THE MOORING FOINY WITH RESPECT TO THE
VEHICLE REFERENCE AXIZ

OIMRST (TO DUTPUT THE EULER ANGLE DISPLACEMENTI FROM TRIM)

PURFISE:  THIS ZUBROUTINE WILL FRINT OUT THOZE ANGLIZS WHICH
WERE READ IN BY SUBROUTINE INMRST. THESE AMILES
INDICATE A DISPLACEMENT AWAY FROM THE TRIM
CONDITION WHICH WILL TAKE PLACE AT THE BEGINNING
OF TIME HISTORY. THIS FROVIDES A MEANS FOR
FERTURBING THE MOORED CONDITION

OIMTRA (TO OQUTPUT THE MOORING TRIM ANGLES)

[ SIN £ THIS SUBROQUTINE WILI. FRINT QU THOZE VALUES WHICH
WERE READ IN BY SUBRIJTINE INMTRA. THEZE
ARE THE YAW ANGLE FOR (RIM IF THERE IS NO
WIND, AND THE TAIL DEFLECTION ANGLES

QIPARDI (OUTFUT THE FAYLOAD ARERDDYANAMIC FARAMETERS
WHICH WERE REAL IN)
PURFIDGE: THIZ SUBROUTINE WILL OUTPUT THOZE PARAMETERS
WHICH WERE READ IN, IN SUEBROUTINE INPARD
OIFGED (DUTPLT THXIZE PAYLOAD CEOMETRY WHICH WERE INFLT)
FURFOTT:  (HIS SUBROUTINE WILL WRITE CUT THOSE PAYLDAD
REAMETRY VALLET WHICH THE USER INPUT TO THE
PROGRAM
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PURPDSE: THIS SUBROUTINE WILL WRITE DUT THOSE VALUES
WHICH WERE READ IN. BY SUBROUTINE INPGST

OIPIFC (QUTPUT THE INPUT VALUES FOR THE PROPELLER
INTERFERENCE CONSTANTS)
PURFOSE: THIZ SUBROUTINE WILL PRINT OUT THOSE INPUT
VALUES READ BY SUBROUTINE INPIFC. THE .ALUES
WILL BE PRINTED OUT WITH THE VARI(ABLE NAME,
AND A SHORT DESCRIFTION OF EACH VARIABLE.
OIFMAS (QUTFUT THOSE PAYLOAD MASS VALUES WHICH WERE KSAD IN)
PURPL.ZE:  THIS SUBROUTINE WILL WRITE OUT THE PAYLOAD

MASS CHARACTTRISTICS WHICH THE USER INPUT INTO
THE FROGRAM

QIPROF (WRITZ FLIGHT F. JFIL VALUES)
PURPOSE: THIS ROUTINE CORRESPONDS TO INPROF AND WILL WR(T  THL
VALUES WHICH INPROF READS IN
OIPRD® (DQUTFUT THE FROPELLER AND ROTOR INPUTS)
PURFDZE:  THIZ SUBROUTINE CORRESPONDES WITH Li«FROP AND WILL
FRINT OUT THOSE VALUEZ THAT HAVE BEEW INPUT IN INPROP
OIFYZT (QUTFUT THE PAYLCAD 3STATES WHICH WERE READ IN)
FURPOSE: THIZ SUBROLTINE WILL WRITE OUT THOSE PAYLOAD

STATE INCREMENTZ WHICH WERE READ IN
SUBROUUTINE INFYST

OIRIFC (T QUTPUT THE INFUT VALUES READ IN BY
SUBRROUTINE INRIFC)
FURFDZE:  THIS SUBROLTINE FRINTS OUT THE INPUT VALUES FOR

THE ROTOR INTERFERENCE CONSTANTS WHICH WERE
READ IN BY ZUBROUTINE INRIFC. THE PRINT OUT
IS PART OF THE PROGRAM HEADER, AND INCLUDES
THE VARIABLE WITH ITS VALUE AND A BRIEF
DEZCRIFTION

OIZTAB (TO CUTFUT THE STABILITY DERIVATIVE FLAGS)

PURPOESE:  TO WRITE THE STABILITY DERIVATIVE FLASZ WHICH WERE
READ IN SUBROUTINE INSTAB
OTLTAT (WRITE INERTIAL VEWILLE STATE INPUTS)
PURFOZE:  THIS ROUTINE CORREZFONDS TO INSTAT AND WILL WRITE THE
VALLES WHICH INZTAT READS IN
DISYEP (WRITE TIME INTERVALS:

FURFPOISE:  THIS ROUTINE CORRESPONDZ TN INSTERP AND WILL WRITE TiiE
VALLE WHICH INITEP READS IN
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OITIFC (TO QUTPU., THE INPUT VALUES FOR THE TAIL
INTERFERENCE CONSTANTS)

PURPQ3E?  THIS SUBROUTINF WRITES OUT THE VALUES WHICH WERE
READ IN BY SUBROUTINE INTIFC. THIS FRINT OUT
IS FART OF THE FROGRAM HEADER: AND INCLUDES
THE VARIABLE NAME WITH IS VALUE. AND A
BRIEF DESCRIFTION

QUTOIN (WRITE HEADRING AND DESCRIFTIVE COMMENTS)
PURPOSE: TO WRITE A HEADING AND DESCRIFTIVE COMMENTS OF THE
RUN., TOQ SET UF THE UNITS ARRAY ACCORDINS
TO THE UNITS OFTION CHQ3EN.
PAERO (FAYLUAD AERODYNAMIC CALCULATIONS)
PURFNSE: TO CALCULATE THE AERQDYNAMIC FORCE AND MOMENT
VECTORS ACTING AT THE PAYLOARD CENTER OF GRAVITY
IN COORDINATES QF THE PAYLOAD CG REFERENCE AXIS
FAXVEC (CALCULATION OF PAYLOAD AUXILIARY STATE VECTORS)
PURPOSE: TO CALCULATE THE PAYLOAD INERTIAL FOSITION.
RELATIVE VELOCITY AND CABLE VECTORS
PBODRT (CALCULATION QF PAYLUAD ANGULAR BODY RATES)
PURFOSE: CALCULATE THE PAYLOAD ANGULAR BRODY RATES IN THE
PAYLOAD CG REFERENCE AXIS, FROM THE FAYLOAD
EULER RATES
PCABLE (FAYLDAD CABLE FORCES)
FURFOSE: TO CALCULATE THE TOTAL FORCES AND MOMENT EXERTED
BY THE CABLES ON THE FAYLOAD AS MEASURED AT THE
PAYLOAD TG IN COORDINATES OF THE <G REFERENCE AXIZ
FCGDST (CENTER OF GRAVITY REFERENCED FAYLOAD VECTORS)
FURFNO3SE: TO CALCULATE ALL OF THE POSITION VECTORS
FOR PAYLOAD CALCULATIONS REFERENCED TO THE HULL
AND PAYLOAD G REFERENCE AXIS BASED DN THE INFUT
POZITION VECTORS
FELRAT (FAYLOAD EULER RATES)
FURPFOSE: TO CALCULATE THE PAYLOAD EULER RATES FROM THE
CURRENT FAYLOAD 3TATE VECTOR
FERTUB (GENERATE CONTROL FERTUBATION PATRIX)
PURFIDEE: TO LOAD THE CONTROL PERTBATION
MATRIX LIMAT, USING THE CONTRIL VECTOR :
it AS A STARTING POINT.
PFORCE (EXTERNAL FAYLDAD FORCE . IND MOMENTS)
PURFOSE: TO CALCZULATE T#+ fo ¥ AD EXTERNAL FORCES
AND MOMENTS BATFD 1w THE FRESENT STATE VECTOR,
ANDG ALIXILIARY ZTATE
PGEEZ (FAYLOAD INERTIAL G7%)
PURPIOCZE: T CTALIULATE THE FAYLOAD INERTIAL ACCELERATION

IN 2PACE G5 IN CODORDINATES OF THE FAYLDAD
Ci3 REFERENCE AXI3
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PSRVTY (PAYLOAD GRAVITY)

PURFOSE: T0O CALCULATE THE GRAVITY FORCE ON THE FAYLOAD

PGITGN (PAYLOAD GUST GENERATION)

FURPOSE: USING THE STARTING AND ENDING TIME. AND THE
MAXIMLUM GUST VALUES. WHCIH WERE INFUT, THIS
SUBROUTINE WILL CALC'LATE AN APPROPRIATE VALL~
FOR THE VELQCITY AND ANGULAR VELOCITY OF THE
B3UST AT THE FRESENT TIME. THESE GUST VALUES WILL
FOLLOW A ONE MINUS COSINE CURVE

PGUST (PAYLOAD GUSTS)

PURPOSE: THIS SUBROUTINE IS THE MAIN LEVEL SUBRQUTINE FOR
THE PAYLOAD GUST VALUES. THIS SUBROUTINE WILL
GET THE GUST VALUES FROM A RANDOM GUST STRING.
AND ALSO FROM ONE MINUS COSINE GUST, AND SUM THEM
INTO THE TOTAL LINEAR AND ANGULAR GUST VELOCITIES

PHIFC (FROPELLER ON HULL INTERFERENCE)
FURPOSE: TO CALCULATE THE PROPELLER ON HULL CROSSFLOW

CORRECTION AND PROPELLER ON HULL INTERFERENCE
VELOCITY VECTCR

PINTIL (FAYLOAD INTIALIZATION)

PURFNSE: TO INTIALIZE THE PAYLOAD COMMONS

FLINFR (PAYLOAD LINEARIZATION SUBROUTINE)

FURPOSE: THIS IS THE MAIN SUBROUTINE WHICH CALLS THE
LINEARIZATION., EIGEN VALUE CALCULATION, AND
DUTPUT SUBROUTINES FOR THE PAYLOAD NUMERICAL
LINEARIZATION ALGORITHMS

PLODFM (LDAD MATRIX OF FPAYLOAD FUNCTIONAL)

PURFDIZE:  TO LOAC THE MATRIX OF PAYLOAD FUNCTIONALS FFMAT.
WITH THE PAYLDAD LINEAR A D' ANGULAR DERIVATIVES
ASSOCIATED WITH EACH TRIM CONTROL GUESS3, STORED
AS COLUMNS OF THE TRIM MATRIX PMAT.

FMATRX (LOAD FAYLDAD MATZ MATRIX)

PURPDZE: TO LDAL THE PAYLOAD MASTS MATRIX WITH
INERTIAL MASSES

PMOVAR (PAYLOAD MOTION VARIARLES)

PURPOSE: TO LODAD THE RELATIVE FAYLOAD MOTION VECTORS
A, B, C FOR USE IN THE PAYLOAD AERODYNAMIC
CALCUL A"TIONS (PWLCAD)

PMTRML (¢ 3 PRINT THE MOORED TRIM LIMITS)

FURPO3E: THIS SUBROUTINE IS CALLED AT THE END OF THE
TRIM CALCULATION. IT WILL PRINT QUT THE TPIM
LIMIT FLAG COUNTERZ, INDICATING HOW MANY “IMES
THE VARIOLIZ LIMITES WERE EXCEEDED DURING THE
TRIM ITERATION PROCEZZ
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POSHLD (POSITION HOLD CONTROL SYSTEM)

PURFOSE: TO GENERATE THE VELOCITY COMMANDS NECESSARY
TQ CAUSE THE VEHICLE TO HOLD IT'S POSITION
MEASURED AT THE ACCELEROMETER LOCATION

PPRFIL (FPAYLOAD RUN PROFILE COMMANDS)

PURFOSE: TO OBYTAIN THE DESIRED PAYLOAD COMMANDS FOR
THE CURRENT SIMULATION TIME

PPTURB (PERTURE ONE PAYLOAD VEHCILE STATE)

FURPQSE: TO GENERATE A STARILITY DERIVATIVE AND AUXILIARY
STABILITY DERIVATIVE PAYLOAD MATRIX COLUMN. BY
PERTUBING ONE PAYLOAD STATE

PRUEST (PAYLOAD INTERACTIVE QUESTIONS)

PUIRPOSE: THIS SUBROUUTINE WILL ASK THE INTERACTIVE
QUESTIONS CONCERNING THE PAYLOAD PROGRAM. IT
WILL ALS0 READ IN TH= LIST OF VALUES INDICATING
WHICH PAYLOAD VARIAELES ARE WANTED IN THE
QUTPFUT. THIZ SUBROUTINE 1S CALLED ONLY DURING
THE PAYLOAD ONLY FROGRAM

PRCOLM (PRINT THE CONDITION LIMITS FOR TRIM)

PURFOSE: TO FRINT THE COUNTERS WHICH HAVE INDICATED THE
NUMEER OF TIMES VARIQUS CONDITION LIMITS WERE
EXCEEDED DURING THE TRIM CALCULATITINS.

PRNDOM (PAYLOAD RANDOM GUST VALUES)

PURPOTE: THIS SUBROUTINE WILL GET THE RANDOM GUST VALUE
CROM THE INPUT FILE, IF THEY HAVE REEN
REQUESTED BY THE USER (PGSTFL=TRUE). IF
THE USER HAZ REQUESTED A RANDOM GUST INPUTS
THIS SUBROUTINE WILL CALL GETSRG, WHICH WILL
RETURN A TIME INTERPOLATED GUST VECTOR FROM
THE FILE NUMBER INDICATED. IF RANDOM GU3TS
ARE NOT WANTED. THIS SUBROUTINE RETURN: ZEROS
FOR THE GUST VALUES.

PROFIL CSIMULATION PROFILE COMMANDS)
FURFPOSE: TO IS3UE ROTOR AND PROFELLER COMMANDS BASED
ON CURRENT SIMULATION TIME
PRPARJ (PROPELLER AERODYNAMICT)
PURFPOSE: TN CALCULATE THE PROPELLER FORCES AND
MOMENTS ABOUT THE LPU CG REFERENCE AXIS.
FRTEFC (FAYLOAD ROTATING COORDINATE FRAME EFFECTS)
PURPOSE: TO CALCULATE THE GYROZCOFIC AND CORIOLIS

FAYLDAD FORCES AND MOMENTS FOR USE IN
SUBROUTINE PFORCE

PRUNGE (FOURTH NRDER RUNGE-FUTTA NUMERICAL
INTESRATATION)
PURPNSE: TN INTEGRATE THE TIME DERIVATIVES OF THE

ATATE VECTIRS BY A FOURTH OKRDER FIXED TIME
STEP PRUNGE-HUTTA SCHEME.,
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PSTABR (PAYLOAD STABILITY DERIVATIVE)

PURPIISE: THIS PROGRAM WILL GENERATE THE PAYLOAD STABILITY
DERIVATIVE MATRICES

B PSTORE (FAYLOAD STORE)

FURPQSE: THIS SUBROUTINE IS THE MAIN JUTPUT SUBROUTINE OF
THE PROGRAM. IT WILL STORE THE PAYLOAD VARIABLES
~ AT EACH TIME FRAME, AND WILL PRINT THEM OUT .F THE
FRINT TIME IS INDICATED. 1IT ALSO PRINTS OUT VARIOUS
FLAGS INDICATING THE CONDITIONS THAT WERE ENCOUNTERED
DURING THIS TIME FRAME.

PTCLSD (PAYLOAD TRIM STATE DERIVATIVE CALCULATIONS)

PURFOSE: TO CALCULATE THE PAYLODAD STATE DERIVATIVES
CORRESFONDING TO TRIM STATE CONDITIONS

PTIFC (FROFELLER ON TAIL INTERFERENCE CORRECTIONS)

SURPOSE: TO CALCULATE THE FPROPELLER ON TAIL
INTERFERENCE VELOCITY VECTORS

PTPTRB (FAYLOAD TRIM PERTUBATION)

PURFOSE: TO LOAD THE FAY_OAD MATRIX OF TRIM CONTROL
GUE3S3ES BASED ON THE INTIAL ESTIMATE FOR PAYLOAD
TRIM CINTROL VECTOR (PU), AND THE FERIURBING
SUCCESSIVELY EACH ELEMENT OF THAT VECTOR TO FORM THE
MATRIX OF GUESSES (PUMAT)

PTRIM

PURPNSE: T CALCULATE THE FAYLOAD LINEAR AND ANGLULAR
ORIENTATION. NECESZARY 7O TRIM THE PAYLOAD
WITH THE DESIRED UNSTRETCHEDR CABLE LENGTHS

PTPMLM (PAYLOAD TRIM LIMITS)

FIRFOSE:  TO TEST THE VARIQLUS CABLE TENSIONS TD ZEE IF THE

ACTIVE CABLES HAVE TENSION DURING THE TRIM CALCULATION
IF ANY OF THE ACTIVE CABLEZ IT NOT UNDER

- TENSION (DURING TRIM CALCUALTIONS ONLY)» TH IR
FLAG IS SET TO TRUE, AND THE ERROR COUNTER
INCREMENTED BY ONE. BY SETTING THIZ ERROR b _
THE PREZENT TRIM GUESS IS CZONZIDERED ILLEGAL..
AND THE TRIMMER WILL ATTEMPT TO OBTAIN A NEW GUESS,
(SEE ZUBROUTINE PTRIM)

PTRMRT (PAY'_DAD TRIM RATES)
PURPOSE: TO CALCULATE THE LINEAR wND ANGULAR VELOCITY OF
THE FAYLOAD IN IT-5 TRIM STATE AS DETERMINED FROM
THE VEHICLE STATES AND THE PAYLOAD ORIENTATION
FTRNFM (PAYI.OAD TRANZFORMATION MATRIX FORMULATIONS)
FURPOSE:  TO CALCULATE ALL THE ORFHOGONAL AND NON-
ORTHLGONAL FAYLOAD TRANSFORMATION MATRICES
- PTURR (FERTURB ONE VEHICLE STATE)
FURPTISE:  TO GENERATE A STARILITY DE™"VATIVE AND

AUXILIARY STABILITY DERIVe.IVE MATRIX COLLUMN BY
FERTURBING ONE VEHICLE :TATE.
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PWINDS (PAYLOAD RELATIVE WIND CALCULATIONS)
PURFOSE: TO CALCULATE THE RELATIVE VELOCITY BETWEEN THE
PAYLOAD AERODYNAMIC REFERENCE CENTER. AND THE

LOCAL AIR MASS, IN COORDINATES OF THE FAYLOAD CG
REFERENCE AXIS

PHLOAD (FAYLOAD WIND LOAD CALCULATIONS)
PURPOZE: TO CALCULATE THE AERODYNAMIC FORCES AND MQOMENTS
AT THE PAYLOAD AERCDYNAMIC REFERENCE CENTER
DUE TQ A RELATIVE LINEAR AND ANGULAR VELOCITIES

BETWEEN THE FPAYLOAD AERODYNAMIC REFERENCE CENTER
AND THE LOCAL AIR MASS

QUESTN (QUESTIONS)
PURFOSE: ASK INTERACTIVE RUESTIONS FOR THE
PROGRAM RUN.
RANDOM (RANDOM INFUTS)
FURFOSE: TO READ IN FOUR GUST VELOCITY VECTORS. AND INTER-
POLATE THESE VALUES TO OBTAIN THE GUST PARAMETERS
AT EACH COMPONENT REFERENCE CENTER FOR THE
PRESENT SIMULATION TIME
ROLUISTS (TO GET THE RANDOM GUST VALUES)
PURPOSE: THIS SUBRUUTINE WILL GET THE RANDOM GUST
VALUES AT THE GUST SOURCES FROM (SETSRG), AND
TRANSFD3IE THOSE VALUES TO THE HULL COORDINATES AND
INTERPOLATE SPATIALLY TQ FIND THE GUST VALUES AND

GUST DERIVATIVES AT THE LOCATION OF THE VARIQUS
COMFPONENTS

RHIFC (ROTOR ON HULL INTERFERENCE EFFECTS)
PURFOSE: TO CALCULATE THE ROTOR ON HUL)L. CR2ISFLOW
INTERFERENCE AND INTERFERENCE VELOCITY VECTOR
RMA33 (LOAD REAL MARS ELEMENTS)
PURFOIE: TO LOAD INDIVIDUAL THREE BY THREE MASZ ELEMENTS INTO
THE MAZS MATRIX INVMAS
ROTARD (ROTOR AERODYNAMICS)
PURPOIE: TO CALCULATE THE ROTOR FODRCES AND MCMENTS WITH
RESPECT TO THE LFiJ C5 REFERENCE AXIS3.
ROTEFC (ROTATING COORDINATE FRAME EFFECTS)

PURFOSE: TO CALCULATE THE GYROSCOPIC AND CORIOLIS FORCES AND
MOMENTS FOR USE IN SUBRCUTINE FORCE

ROTHOY (ROTOR H, @, AND Y FORCE CALCULATIONS)

PURFDZE: TO CALCULATE THE ROTOR DRAG, TOROUE, AND
Y-FORCE COEFFICIENTS,

RPFIFZ (ROTIR AND PROFELLER DN FUZELAGE INTERFERENCE EFFECTS)

FIIRFOSE:, TO CALCULATE THE ROTOR AND FROPELLER ON FUZELAGE
INTERFERENCE VELQCITY VECTORS
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RFHIFC (ROTOR AND PROFELLER ON HULL INTERFERENCE)

PURFOSE: TGO CORRECT THE HULL RELATIVE FREE STRING VELCCITY
AND HULL CROSSFLOW COEFFICIENT FOR ROTOR AND
PROFELLER INTERFERENCE EFFECTS

RPIFC (ROTOR ON PROPELLER INTERFERENCE)

FURFOSE: TO CORRECT THE PROPELLER RELATIVE FREE
STRING VELOCITY FOR ROTOR INTERFERENCE VELOCITY

EFFECTS

RFTIFC (ROTDOR AND PROPELLER ON TAIL INTERFERENCE)

FURFOSE: TOQ CORRECT THE TAIL RELATIVE FREE STRING VELOCITY
FOR ROTOR AND PROFELLER INTERFERENCE EFFECTS

RRANDMZ (READ THE RANDOM GUST:

PURFOSE: THIS SUBROUTINE WILL READ A TIME AND A GUST
VECTOR FROM AN INDICATED FILE FOR USE BY
THE MAIN PROGRAM AS AN INPUT FOR A RANDOM GUST
STRING OF INDEFINITE LENGTH.

RTIFC (ROTCR ON TAIL INTERFERENCE)

PURFOSE: TO CALCULATE THE ROTOR ON TAIL INTERFERENCE
VELOCITY VECTOR

RUUNGE (FOURTH ORDER RUNCE-KUTTA NUMERICAL INTEGRATION)

FURFOSE: TO INTESRAE THE TIME DERIVATIVES OF THE STATE
VECTORS BY A FOURTH ORDER FIXED TIME STEP RUNGE-KUTTA
SCHEME

SETCMD (SET UP THE COMMAND ARRAY)

PURPDSE:  THIZ SUBROUTINE WILL REORGANIZE THE ARRAY CONTAINING
THE FLIGHT CONTROL SYSTEM COMMANDS. FOQR THE
ALGORITHM OF GETT12 TO WORK FROFERLY. THIS ARRAY MUST
CONTAIN A TIME OF ZERQ IN IT’S FIRST LOCATION AND A
NUMBER LARGER THAN THE FROGRAM SIMULATION TIME
IN ITS LAST POSITION. THIS FROGRAM TESTS TO SEE IF
THE FIR:T COMMAND TIME READ IN WAS ZERO.

IF NOT, THEN ALL THE ELEMENT= ARE MOVED.

AND A ZERD IS PUT IN THE FIRST COMMAND TIME LOCATION
AND THE TRIM VALUE 13 PUT IN AS THE CORRESFONDING
COMMAND THEN THE SUBROUTINE READS THROUGH ALL THE
TIMES UNTIL THE LAST ONE IS FOUND, AND THE SIMULATION
TIME IS INSERTED AFTER THE LAST COMMAND, AND THE LAST
COMMAND I35 DUPLICATED AS THE COMMAND CORRESFONDING TO
THE SIMULATION TIME. THIT WILL CAUSE THE FROGRAM TO
LD THE LAST COMMAND WHICH THE USER HAS INDICATED.
T BS THE COMMAND FOR THE REMAINDER OF THE SIMULATION

SETFCS (ZET UP INTIAL FLIGHT CONTROL SYSTEM PARAMETERS)

FURFOZE:  THIS SUBROUTINE WILL INTIALIZE THE ACCELEROMETER
AND VELOCITY SENSOR LOCATION:S. THE INTEGRATOR
VALLIES WILL BE SET TO THE TRIM VALUES AND THE
COMMAND ARRAYS WILL BE ZET UP. (3EE ZUBROUTINE
SETCMD)

SOLFLW (SIGNAL FLIOW)
FURFOSE:  TO OBTAIN THE VEHICLE COMMANDS ISIUED BY THE

FLIGHT CONTROL ZYSTEM CORRESFONDING TO THE
FREZENT SIMULATION TIME.
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FURPOSF: TO CORRECT THE RELATIVE FREE STREAM VELOCITIES

OF THE FUSELAGE. ROTORS. AND PROPELLERS FOR HULL
WAKE DEFECT INTERFERENCE

SHADOW (SHADQW)

SHDANG (SHADOW ANGLE CALCULATIONS)

PURPOSE: TO CALCULATE THE BETA-WAKE ANGLE AND LAMBDA-
WAKE ANGLE FOR EACH OF THE ELEMENTS

SHOELM (SHADOW ELEMENT)

’ ‘ PURPQSE: TO CALCULATE THE BETA-WAKE DEFECT AND LAMBDA-
WAKE DEFECT FOR EACH ELEMENT

SINTRF (SPATIAL INTERPOLATION)

FURPOSE: TO USE LINEAR SPATIAL INTERFOLATION TO
CALCULATE THE GUST INPUT VELOCITY
AT ANY LOCATION GIVEN THE GUST INPUT
VELOCITIES AT TWO SOURCES

SMTOCGS (SUM FORCES AND MOMENTS TO THE CG REFERENCE
AXES)

PURPOSE: TO TRANSFER FORCE AND MOMENT VECTORS AT A
REFERENCE AXES TO THE CG REFERENCE AXES:
AND TO TRANSFORM THEIR COCRDINATES INTO THE
CG REFERENCE AXES.

SORT

PURPDSE: TO ARRANGE THE VECTOR DOF MODIFIED EUCLIDEAN
NORM3 (ENNRM) IN ASCENDING ORDER.

STAR (CALCULATE STABILITY DERIVATIVE MATRICES)

PURFOSE: T0O CALCULATE THE LINEARIZED STABILITY DERIVATIVE
MATRICES: A, B, C, AAUX, BAUX, CAUX, BFRIM,
BAFRIM (SEE BELOW).

STOTRN (STANDARD EULER ZEQUENCE TRANSFORMATION MATRIX
FORMULATIONS)

PURPOSE: TO CALCULATE THE ORTHOGONAL AND NON-ORTHOGONAL HULL
TRANZFORMATION MATRICES

STOLC (TD 3TORE THE LINKED COMMAND VECTOR)

PURPOSE: THIZ SUBROUTINE WILL STORE THE LINKED COMMAND
VECTOR AFTER INE OF THE ITEMS HAS BEEN PERTURED
BY SUBROUTINE PTURR

3TOMS (STCRE MOORING STATE VECTOR)

FUUR. O3E:  TO LOAD THE FERTUBATION ZTATE VECTOR INTD THE
COMMON SVECTR IN ORDER TO CALCULATE THE
LINEARIZED STABILITY MATRIX FOR THE MOORING

SIMULATION

STIPS (STORE THE PS> VECTOR)

PURPOSE: THIS SUBROUTINE IS FART OF THE STABILITY DERIVATIVE
CALCULATIONS. IT WILL STORE INTO THE FS
VECTOR THE FERTURBED FSLOCL VECTOR

TR-1151-2 A-30
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PURPOSE: THIS SUBROUTINE IS THE MAJOR OUTFUT SUBROUTINE OF
THE PROGRAM. IT WILL PRINT THE DATA WHICH HAS PEEN
STORED IN THE OUTPUT ARRAYS. IT WILL ALSO WRITE
THE DATA TQ OUTPUT FILES, AND PRINT MESSAGES
INDICATING THE STATUS OF VARIOUS ASPECTS OF THE
PROGRAM

STOS (STORE STATE VECTOR)
PURPOSE: TO LOAD THE FERTURBATION STATE VECTOR INTO COMMON

SVECTR IN ORDER TO CALCUWLATE THE LINEARIZED
SYSTEM STABILITY MATRIX.

STOTS (STORE TOTAL STATE VECTOR)

PURPO3E: TO LOAD THE PERTUBATION STATE VECTOR INTO COMMON
SVECTR. AND COMMON PSVCTR IN ORDESR TO CALCULATE
THE LINEARIZED SYSTEM STABILITY MATRIX

STOTXG (STORE GUST PERTUBATION VECTOR)

PURFQZE: TO LOAD THE GUST PERTUBATION MATRIX INTD THE
INDIVIDUAL GUST VECTORS FOR THE CALCULATION OF
THE GUST STABILITY DBERIVATIVE MATRICES.

STAXC (STORE XC VECTOR)
PURFOSE: TO LOAD THE PERTUBATION VEC10R OF ROTOR PROPELLER,

AND TAIL SURFACE STATES PRIOR TO CALCUALTION
OF STABILITY DERIVATIVES.

STOXFG (STORE THE FAYLODAD GUST VECTOR)

FURFOTES  THIS SUBROUTINE IS FART OF THE PAYLORD =TABILITY
DERIVATIVE CALCULATIONS. THIS SUBROUTINE WILL
STORE THE VALUES FOQUND IN THE VECTOR VCTR INTO
THE PAYLOAD VELOCITY AND ANGULAR VELOCITY GUST
VECTORS

SUMCON  (SUM CONTROLS)
PLURPOZE: T MIX INTEGRATED (LINKED) CONTROLS IN ORDER TO
CALEULATE THE UNLINMED (ROTQR FPROPELLER. AND TAIL
TURFACE) CONTROLS3 .
SUMFOR (SUM VEHICLE FORCES)
FURFOSE:  TO CALCULATE THE TOTAL EXTERNAL FORCES ON THE
VEHICLE WITH RESPECT TQ THE HULL CG REFERENCE
AXIS.
TALFOR (GENERALIZED TAIL FORCE AND MOMENT CALCULATIONS)
FURPQSE: A GENERALIZED SUBROUTINE WHICH CALCULATES A SINGLE
TAIL FORCE OR MOMENT COMFONENT GIVEN THE
CHARACTERISTIC TAIL VELOCITIEZ AND AERODYNAMIC ANGLES
TANGLS (TAIL AERODYNAMIC ANGLES)
PURFNZE: T DETERMINE THE TAIL AERDDYNAMIC ANGLES

NEEDED IN THE CALCULATION OF THE TAIL FORCES
AND MOMENTS.
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TEIGEN (TO CTALCULATE THE EIGEN VALUES AND EIGEN VECTORS
FOR THE TOTAL HULL/PAYLOAD SYSTEM)

PURFOSE: THIS SUBROUTINE WILL CALL AND IMSL SUBROUTINE
(EIGRF), TO CALCULATE THE EIGEN VALUES AND EIGEN
VECTORS OF THE TOTAL HULL/PAYLOAD SYSTEM MATRIX ‘A).
THE EIGEN VECTORS WILL BE NORMALIZED, AND RETURNED
AS (NEGNVT).

TOLOAD (TAIL GUST ACCELERATION LOADS)

PURFOQSE: T0 CALCULATE THE AERODYNAMIC FORCES AND
MOMENTS ARISING FROM THE RELATIVE WIND ACCELERATION
AT THE TAIL CENTROID.

TINTGR (THE TOTAL VEMICLE/PAYLOAD INTEGRATOR
INTERFACE RQUTINE)

FIURFOSE: THIS SUBROUTINE IS THE INTERFACING SUBROUTINE
WHICH CREATES THE SV VECTOR TO BE FASSED INTO
THE <SYSTEM INTEGRATOR. THIS SUBROUTINE THEN
INTIALIZES VARIABLES AND CALLS THE IMSL
RUNGE-KUTTA INTEGRATOR ROUTINE (DVERK).

TLINAR (LINEARIZATION ANALYSIS)
FPURPOZE: T0 CALCULATE STABILITY DERIVATIVE MATRICES,
EIGENVALUES, AND EIGENVECTORS FOR THE PRESENT
TRIM CONDITION
TMOVAR (TAIL MOTION VARIABLES)
FURFOSE: TO CALCULATE THE NECESSARY TAIL MOTION VARIABLES,

ITH RESFECT TO THE LQCAL AIR MASE FOR AERODYNAMIC
JRCE AND MOMENT CALCULATIONS,

TONLY (TAIL ONLY AERODYNAMIC CALCULATIONS)

PURPOSE: TO CALCULATE THE TAIL ONLY AERODYNAMIC FORCE
AND MOMENT VECTDRS, WITH RESPECT TO THE TAIL CENTROID
AXIS.

TPTURB (PERTLIRE ONE VEHICLE STATE)

PURFSE: T GENERATE A STABILITY DERIVATIVE AND
AUXILIARY STABILITY DERIVATIVE MATRIX COLUMN
BY PERTUBING ONE VEHICLE STATE, FOR THE TOTAL
VEHICLE WITH PAYLOAD

TQUEST (QUESTIONS)
PURPOSE: ASH INTERACTIVE QUESTIONS, FOR THE

FROGRAM RUN. THIS ROUTINE IS CALLsD IN A TOTAL
VEHICLE PAYLOAD RUN.

TRIM

TD CALCULATE THE ROTOR AND FROFELLER CONTROLS
NECEZZARY TO TRIM THE VEHICLE IN A DESIRED STATE

PURP!

2
(K

SE

TRMLIM (TRIM LIMITS)
PURFASE: T2 TEST THE VARIOQULZ CONTROLS 10 SEE IF THEY ARE

EXCEEDING THE ALLOWED LIMITE DURING THZ TRIM
CALLULATION.,
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TRNFRM (TRANSFORMATION MATRIX FORMULATIONS)

PURFOSE: TOQ CALCULATE ALL THE ORTHOGONAL AND NON-ORTHOGONAL
TRANSFORMATION MATRICES
TRXFOR (TAIL AXLE FORCE COMPONENT CALCULATION)

PURPOSE: TO CALCULATE THE TAIL AXLE FORCE COMPONENT.

TSROLM (TAIL STATIC ROLLING MOMENT COMPONENT CALCULATIONS)
PURPOSE: TO CALCULATE THE TAIL STATIC ROLLING

MOMENT COMPCONENT, WITH RESPECT TO THE TAIL CENTROID
REFERENCE AXIS

TSTAB (CALCULATE THE HULL/PAYLOAD STABILITY DERIVATIVE
MATRICES)
PURPOSE: TOQ CALCULATE THE LINEARIZED STABILITY DERIVATIVE
MATRICES: A, B, C.» AAUX. BAUX, CAUX, BPRIM. BAFRIM
(SEE BELOW). THIS ROUINE IS CALLED DURING A TOTAL
VEHICLE AND PAYLOAD RUN.
TSTCOM (TEST INPUT COMMANDS)
PURPOSE: TO OBTA.N THE TEST INPUT COMMANDS CORRESPONDING
TO THE FRESENT SIMULATION TIME
STWKA (TO TEST THE WAKE ANGLE)
PURPDZE: THIS SUBRPMUTINE WILL TEST THE WAKE ANGLES TO SEE
IF THEY ARE BOTH LESS THAN 2 PI, AND SREATER
THAN ZERD AND ALSO THAT ANGLE1 IS LESS THAN ANGLEZ.
IF ANY OF THOSE CONDRITIONS ARE NOT MET, A MESSAGE
IS PRINTED, AND THE FROGRAM I3 TERMINATED
VORING (VORTEX RING MODEL)
PURPIDZE:  TO CALLULATE THE THRUST (OEFFICIENT. INFLOW
RATID, AND INDUCEDR SPEED FOR THE ROTORZ AND
PROFELLERS IN THE VORTEX RING STATE.
VRNGLM (VORTEX RING LIMITS)
FURPOSE: TO CALCULATE THE LOWER LIMIT AND UPFER LIMIT FOR
THE VORTEX RING STATE CORRECTED FOR GROUND EFFECTS
VUMULT (VECTOR VECTOR MULTIPLICATION)
PURPDSE: TO CALCULATE THE DOPT FRODUCT RESULT OF TWd
THREE BY ONE VECTORS3
V3ADD (VECTOR ADDITION)

FURPOZE: TO CALCULATE THE REZULT OF SUMMING THRE. BY ONE
VECTORS.

V2NORM (VECTOR EUCLIDEAN NORM)

FURFOSE: T0O CALCULATE THE ELICLIDEAN NORM OF A THREE
BY ONE VECTOR
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V3SCA (SCALAR - VEC/OR MULTIPLICATION)

FURFPOSE: TO CALCULATE THE RESULT OF THE MULTIFLICATION OF
A SCALAR TIMES A THREE BY ONE VECTOR

V33UB (VECTOR SUBTRACTION)
PURFOSE: TO CALCULATE THE RESULT OF TWO THRCE BY ONE VECTORS

WINDS (RELATIVE WIND CALCULATIONS)

PURPOSE: TO CALCULATE THE RELATIVE LINEAR AND ANGULAR
VELQCITY ACCELERATIONS. AT EACH OF THE COMPONET

REFERENCE CENTERS. .

WMIDI (TO WRITE QUT THE MOORED STARILITY INCREMENTS)

PURFO3SE: THIS SUBROUTINE WILL WRITE QUT FOR THE USERS
INFORMATION AT THE END OF THE STABILITY
CALCULATIONS A LIST OF ALL OF THE FERTUBATION
INCREMENTS WHICH WERE USED IN THE CALCULATION
OF THE STABILITY DERIVATIVES. THESE INCREMENTS
ARE VALUES WHICH ARE SET INTERNALLY (SUBROUTINE
INTIAL) TO THE FROGRAM

WRTINC (WRITE THE STARILITY DERIVATIVE PERTUBATION INCREMENT)

PUURPOSE: THIS SUBROUTINE WILL WRITE OUT ALL OF THE
PERTUBATION INCREMENT WHICH WERE USED FOR
THE CALCULATION OF THE VARIOUS STABILITY
DERIVATIVE MATRICES

WRTIVD (WRITE THE INVALID STABRILITY DERIVATIVE VALUES)

PUURFOZE:  THIS SUBROUTINE WILL WRITE OUT ALL OF THE
VALUES WHICH WERE FLAGGED AS BEING INVALID BY
SUBRDLITINE CDERV

WRTMZE (TO WRITE OUT THE MOORED STABILITY DERIVATIVES)

PURPOSE: THIS SUBROUTINE IS THE MAIN QUTPUT SUBROUTINE
FOR THE STABILITY DERIVATIVES. IT WILL PRINT
OUT ALL OF THE VARIOUS MATRICES WHICH THE USER
HAS REOCLESTED

WRTPSB (WRITE THE PAYLOAD STABILITY DERIVATIVE)

FURFOSE: THIZ SUBROUTINE IS THE OUTPUT SUBRDUTINE FOR THE
PAYLODAD STABILITY DERIVATIVEZ. IT WILL WRITE THE
STABILITY DERIVATIVES MATRICES AS WELL AS THE EIGEN
VALUES AND EIGEN VECTORS. IT ALZO WILL WRITE THE
STABILITY DERIVATIVE MATRICES OUT TO THE BINARY FILE
FOR ACCESS BY AN EXTERNAL PROGRAM

WRT3TB (WRITE THE STAERILITY DERIVATIVE RESULTS)
PURFOSE: TO WRITE THE RESULTS OF THE STABILITY DERIVAT (VE
CALCULATINONS IN MATRIX FORMATS AND AL=ZQ, WRITE

THESE MATRICES OUT TO A FILE WHICH CotD BE LATER
ACCEZSED FOR QTHER PURFOZES.

A-3%
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WRTTSEB (WRITE THE TOTAL STABILITY DERIVATIVE
RESULTS)

PURPOSE:?

T0 WRITE THE RESULTS OF THE STABILITY DERIVATIVE
CALTUATIONS IN THE MATRIX FORMATS AND ALSOQ, WRITE
THESE MATRICES OUT TO A FILE WHICH COULD BE LATER
ACCESSED FOR OTHER PURPOSES. THIS ROUTINE WRITES THE
RESULTS OF THE TOTAL VEHICLE WITH PAYLOAD CALCULATION

WRTVOI (WRITE OUT THE WEHCILE ONLY INCREMENTS)

PURPQSE:

THIS SUBROUTINE WILL WRITE OUT THE PERTUBATION
INCREMENT USED FOR THE VEHICLE ONLY STARILITY
DERIVATIVE CALCULATIONS. THIS SUBROUTINE
CORRESFONDS WITH SUBROUTINE WRTINC, WHICH
WRITES OUT THE INCREMENT FOR THE STABILITY
DERIVATIVE CALCULATIONS OF THE FAYLOAD AND
VEHICLE COMBINED

A-35
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ATACH-~CONTAINS LFU ATTACH FOINT VECTORS WITH
PESPECT TO HULL CG REFERENCE AXES
/ATACH/ ATACHL1., ATACHZ, ATACHI, ATACHA4

ATACHF-~CONTAINS THE CTABLE ATTACH FOINTS
ON THE HULL WITH RESFECT TO THE HULL

CG REFERENCE AXIS

/ATACHP/ ATAP1, ATAHFZ, ATAHMFZ, ATAHP4

ATAHG--LANDING GEAR ATTACH POINTE ON THE
HULL STRUCTURAL FRAME
/ATAKG/ ATARGL, ATAHG2, ATAHG3, ATAHG4

ATMOS~--ATMOSFHERIC PARAMETERS
/ATMOS/ AIRLEN, DE~RAY, IGRAV, VWIND

AUXGST--AUXILIARY GUST STATES
/AUXGST/ DUGDXH, DUGDYH. DVGDYH,
DUGDXT, DUGDYT, DVGDYT

AUXVTR--AUXILIARY STATE VECTOR ~ONTAINING LFL
LINEAR VELOCITIES AND INERTIAL FOSITIONS
/AUXVTR/ VLPUL. LPIPO1, VLPUZ, LFI: 02,

VLFU2, LPIPOZ, VLFL4, LFIFI4

BTRANS--CONTAINZ HULL AND LPL NON-ORTHOGUNAL

TRANTFORMATION MATRICES

/BTRANS/ BHEH, BEHH. BE!1l, E1El, EE1H, EBHE1,
BEZ2, BIEZ, BEZH, BHEZ,
BEZZ, B3EZ, BEZH, BHEZ,
BE44, BAE4, BE4H, BHE4

CABLC--CABLE DAMPING CONSTANTS
/CABLC/ CTABLC1, CABLCZ2, CABLC3, CABLTA

CABLE--RELATIVE CABLE PQTITION VECTORS
IN ThE HULL CG REFERENCE AXI%
/CABLE/ CABLE1l., CABLEZ, CABLEZ., CABLEA4

CABLK-~CABLE SFRING CONSTANTS
/CABLK/ CABLK1., CABLKZ, CABLKZ, CABLK4

CALMHD--CONTAINS USER INPUT HEADING ANGLE FOR
MODRED TRIM WITH ND STEADY WIND, 0OF INTIAL
HEADING ANGLE OFF NF THE STEADY WIND WHEN A
NON-SYMMETRICAL MCORED TRIM LOCATINN IS SOUGHT
CALMHD/ PSIO

CBLYEN--CABLE TENTIONS-ALWAYS FOZITIVE
SCALAR CR IEFRD
/CBLTEN/ CBLTN1, CBLTNZ, CBLTNZ. CBLTN4

CLOSLP--CONTAINS LOOP CLOSURE FLAGS
/CLOSLP/ ULFFLG, VLFFLG, HDTLFPF,
PLPFLG, COLFFLG, TRTLFF

COMAND---FLIGHT CONTROL SYSTEM COMMANDS
/COMAND/ UCMD, VCMD, HDTCMD, FHICMD, THECMD,
TRICMD

DELTAX--CONTAINS LINEARIZATION INCREMENT
VECTORS
/DELTAX/ ADELTX. BDELTX. CDELTX., EFDELX

DGUSTS--~-CONTAINS INTERFOLATED DATA FROM
(1-COSINE) GUZT INFUTS
/DGUSTS/ DVGETL, DVOST2, DVGSTZ, DVGST4,
DVHGST, DOHGET, DVTGST, DOTGST,
DDUDXH, DOUDYH, DOVDYH,
poupxy, OOUDYT, DOVDYT,
DVDRHG, [ODRHG, DVDRTG, DODRTG

EMA:MX~-~INVERTED CGENERALJIJED VEHICLE MA:3 MATRIX,

CONTAINING INVMAZ
_ /EMASKX/ INVMAS

TR-1151-2 B=2
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ERATES-~CONTAINS HULL EULER RATES AND LFU
GIMBAL EULER RATES

/EFATES/ HULELR, GBRAT!1,» GBRAT2, GBRAT3, GBFAT4

FCDINI--OERIVATIVES OF THE FLIGHT CONTROL
SYSTEM INTEGRATOR VALLES

/FCDINT/ UDINT, VDINT, HDDINT, PHDINT, THDINT,

TRDINT

FCSGNS--FLIGHT CONTROL SYSTEM GAINS
/FC20NS/ KUZFED, KIU, TAXAC,
KVSFED. KIV, TAYAC,
KHDOY» KIHDOT, TAZALC,
KPHI,» KIPHI» TRG AT,
KTHETA, TITHET. i®THRT,
KTRAT, k 7

FCSINT--FLICHT CONTROL SYSTEM INTERGRATOR VALUES

/FCSINT/ UNIT,  uNT, HDTINT, PHIINT, THEINT,
TRTINY

FCSLIM--FLIGHT CONTROL SYSTEM LIMITS

/FCSLIM/ UILM. ULLM, VILM, VLLM. HDTILM, HDTL .M,
PHIILM, PR LLM, THEILM, THELLM,» RILM.

RLLM

FDBKFL-~-FEEDBACK LOGICAL FLAGS
/FUBKFL/ UFDBE, VFDBi, RFDEBK

FORMOM--TAIL ONLY, AND HULL ONLY,

FORCE AND MOMENT VECTORS WITH RESPECT
TO THEIR OWN REFERENCE 'ENTERS AMD THE
HULL CG REFERENCE AXES--THEZE ARE FASIED
TO SUBROUTINE IACLOD FOR OQUTPUT ONLY.
/FORMOM/ RTOAF, RTQAMO, HOABF, HOABMO

FSAROM-—-CONTAINS LFLI AERDDYNAMIC COEFFICIENT
MATRICE 3 FAROM1, FAROMZ, FP-.7M3, FAROM4
/FZAROM/ F1AROM, F2AROM, F ZhROM, F4AROM

GRBACL--GIMEBAL EULER ANGLE ACCELERATIONS
PARAMETERS.

/GBACL/ GBACL1, GBACLZ, GRACL3,» GBACL4

GBUFF--VEHICLE fUIST LTRING BUFFERS
¢ BUFF/ GZ1BUF., GS2BUF, GS32BUF. G34BUF,
EOF21, EQF3., EOF33, EOFZ34

GCMPRS--LANDING GEAR COMPRESSION FORCES
/GCMPRS/ GCFRS1, GCPRSZ, GCFRE3, RCPRE4

GEARC--LANDING GEAR DAMPING CONSTANTS
/GEARC/ GEARC1., GERC2, GEARC3, GEARCA

GEARK-—-LANDING GEAR SPRING CONSTANTS
/GEARE./ GEARK1, GE/RKZ2, GEARKZ, SEARKS

GEARLC--LANDING GEAR TIRE LOCATION W1TH
RESPECT TO LANDING GEAR ATTACH FOINTS
/GEARI.C/ GzAR1, GEARZ, GEAR3. GEAR4

GEF~~-CALCULAYED GROLUNN ON PROFTL! ER
EFFECTS
/GEFP/ GZFP1, GEFP2, GEFP”., ~LT «

GEFR~~CALCULATEL: ROTOR ON HiW'. [ (ERFERFNCE
EFFECT S
/GEFR/ GEFR1, GEFR2, GEFR3, GEFF.:

GFRAMK - L STRUCTURAL FI(AME SPRING
CONSTANT=
/GFRAMK/ GFRMK1, GFRMK2, GFRMK3, GFRMK4

GSTRNG-~GUST INPUT STRING FARAMETEWS
/GSTRNG/ GSTFLG, GSTI1SF, GoT2:F, GST3ISF, 69
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GUSTS--L.NEAR AND ANGULAR ~UST VELOCITY AT

THE COMFPONENT REFERENCE TENTERS.

/GUST/ VGUITL, VGUS(Z, \ USTI, VGUSTS,
VHGUST, OHGUST, VORHGT, ODHGST.
VTGUST. QTGUEST. VDRTGT, ODYGET

HCBLFO~--CABLE FORCE AT THE HULL CABLE ATTACH
FOINT IN COORDINATES GF THE HULL CG REFERENCE
AXIS

/HCBLFQ/ HCBLF1, HCRLFZ. HCBLF3. HCELF4

HGCOM--HULL CENTER OF VOLUME GL T COMMANDS
/HGCOM/ HTIGST, HT2G3T.

UHGMAX, VHGMAX, WHSMAX.

PHGMAX, QHGMAX, SHGMAX.

DUXHMX, DUYTMX. L /HMX

HLARIM~-HULL AERODYNAMIC MATRICES

C(AFTARENT AND NON-APPARENT MAZ3 EFFZCT)

/HLAROM/ HULAM. HULTAM. HAROMA. HAROMB, HARIMC-
HAROMD, HAROME

HLCNTC-—HULL GROYVIND CONTACT FLAGS
/HLCNTC/ STGCFL. BWGCFL. BLGCFL

HULL--HULL CONFIGURATION DATA
/HULL/ HULCY, HULTH. HULDIA, HULVOL, “h ARA, HULID

INVALD--THE VALUES AND POSITIONS OF

STABILITY DERIVATIVES WHICH WERE

CONSIDERED TO BE INVALID BECAUSE OF

STRONG NONLINEARITIES IN THE SYSTEM

/INVALD/ DERVIZ, MATIND, ROWPCIZ, CCLFCS. LOCATR,
PRNTMS

JETHST-—-JET EXHALUST PARAMETERS

/JETH3T/ JETHE1, EXLOCL, LPLEXH,
JETHS2, EXLOCZ, LPZEXH,
JETHS3., EXLOCS. LPIEXH.
JETHS4, EXLOC4, LFAEXH

KGHCN--GROUND ON nuULL INTERFFRENCE CONSTANTS
/XGHCN/ KGHA, KGHB

KGP--GROUND i, FROFPELLER INTERFERENCE
CONSTANTS
/KGP/ KGF1, KGP2, KGF2., KGFP4

VGR--GROUND ON ROTCR INTERFERENCE
CONSTANTS
/YGR/ KGR1. WGR2,» HORZ» KOR4

KGT--GROUND ON TAIL INTERFERENCE CONSTANTS
/XGi/ KGTAs KOGTB

KHP-~HULL ON PFOFELLER INTERFRENCE
CONSTANTS
/KHFP/ KHPALl, KHBI,

KHPA2, KHPB2,

KHPA3, KHFB3,

KHPAA4, KPH34

FHR-—HULL ON ROTOR INTERFERENCE
CONCTANTS
/¥HR/ KHRAl. KHRBI,

KHRAZ, KHRB2,

KHRA3: KHRB3,

KHRA4A, FHF.R4

KPF--T ROPELLER ON FUSFLACE INTERFERENCE
CONSTANTS
hPF/ KPF1, KFF2, KFF2, KPF4

FPH-~-CONTAINS FROPELLER ON HULL INTERFERENCE

CONSTANTS

/KPH/ KFFHAL, KPHB1. KPHC1. KPHD1. KFHE1,
KPHA2, KPHB2, KPHC2, KPHD2, KPHEZ,
KPHA3Z: KPHB3, KPHC3» FPHD3., KPHES,
KPHA4, KFHB4, KPHC4., KPHD4, KPHEA

KPT--PROPELLER ON TAIL INTERFERENCE
CONSTANTS
/KPT/ KFTAl, KPTB1l., KPTC1,

KPTAZ, KPTB2, KPTC2,

KPTA3, KPTB2, KPTC3,

KPTA4, KPTB4. KPTC4

KRF~-ROTOR ON FUSELAGE INTERFERENCE
CONSTANTS

/KRF/ KRF1, KRF2, KRF3, KRF4§

KRH--ROTOR ON HULL INTERFERENCE CONSTANTS

/FRH/ KRHAl, KRHBI. KRHC1., KRHD1. KRHE1,
KRHAZ, KRHB2, KRHCZ,» KRHD2, KRHEZ,
<KRHAZ, KRHB3, KRHC3, KRHD3, KRHES,
KRHA4, XRHB4, KRHC4,» KRHD4, KRHES4

KRP--ROTOR ON PROPELLER INTERFERENCE
CONSTANTS
/KRP/ KRP1, KRPZ, KRP3, KRP4

KRT--ROTOR ON TAIL INTERFERENCE CONSTANTS
/KRT/ KRTAl, KR{E1l., KRTC1,

KRTAZ. KRTB2, KRTC2,

KRTA3, KRYB3, KRTC3.

KRT.A4, KnTB4, KRTCA

LANDGL——-UNSTRETCHED LANDING GEARR LENGTHS
’LAIDGL/ LGRLN1- LGRLNZ, LGRLN3, LGRLN4

LGCNTC--LANDING GEAK TIRE CONTACT AND
HULL STRUCTURAL FRAME CONTACT FLAGS FOF
GROUND CONTACT
/LGCNTC/ GCFLF1. GCFLG1,

GCFLF2, GCFLG2,

GCFLF3, GCFLG3,

GCFLF4, GCFLC4

LNKCOM--LINVED COMMAND TEST INPUTS
/LNKCOM/ LKTCM1, LKTCM2, DUDCNL. DVDCNL, DWDCNL.
DPCNTL, DOCNTL, DRCONTL

LPATCH--CONTAINS VECTORS LOCATING THE LF.! ATTACH
POINTS WITH RESPECT TO THE LFU G REFERENCE AXES
/LPATCH/ LTCH1, LTCH2, LTCH3, LTCH4

LPGCOM--LPU CG REFERENCE AXES GUAT COMMANDS

/LPGCOM/ L1TI1GT, L2T1G6T. L3T1IGT, LATIGT,
L1T2GT, L2TZGT, L3TIGT. L4AT2Gu,
UL1GMX, UL2GMX, UL2GMX, LL4AGMX,
VLIGMX, VLIGMX., VL3GMX,» VLAGMX,
WLIGMX, WLIZGMX. WL3IGMX. WLAGMX

LFU--LIFT PROPULSION UNITS CPHFIGURATION
PARAMETERS.
/LPU/ NUMLPU., LPUID

LF_AC--CONTAINS VECTORS LOCATING THE LPU
AERODYNAMIC CENTERS WITH RESFECT TO THE LPU
REFERENCZ AXES

/LPUAC/ ATLP1, ACLP2, ACLP3, ACLF4

LTRANS--CONTARINS HULL AND LFL! ORTHOGONAL

TRANZFORMATION MATR,.CES

/LTRANS/ LHT+ LIH. LHi, L1H, LHD, {2H,
LH3, L3H, LH4, L4H
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MALIS--COMPONENT INERTIAL MASS CHARACTERISTICS

/MASS/ MATHUL, THUL., MASLFLl, ILFUL, MASLED, ILFUD.

MAZILF3, ILFU3, FAILFPG. ILFU4

MAST~-CONTAINS LOCATION OF THE MDOORING ATTACH
FOINT RELATIVE TQ THE HULL AND RELATIVE Tn
INERTIAL SPACE

/MA3T/ MASTLC. MORFT

MCLMFL--A SET OF FLAG-COUNTERS WHICH COUNT THE

NUMBER OF TIMES CONTROL LIMITS ARE EXCEEDED, oR

THE MUMBER OF TIMES A SINGULAR MATRIX 13

ENCOUNTERED.

/MCLMFL/ THRLFL., A1S.FL, BISLFL, THPRLFL,
AILLFL, ELELFL. RUDLFL

MDELTX--MOCORING LINEARIZED INCREMENT
VECTORS
/MBELTX/ MADLTX, MCDLTX

MECLIM~--CONTAINS MECHANICAL CONTROL LIMITS
/MECLIM/ THERMX, A1SRMX. BISRMX, THEPMX

MODLFL--AN ERROR FLAG INDICATING AN ERROR IN THE
CALCULATION OF THE MODEL.
/MODLFL/ MODLER

MTRMCN-—MICGRING TRIM ALGORITHM CONSTANTS

/MTRMCN/ MKSTRT, MKMIN. MK, MTRMTL. MMXITR, MMXR:ST

MTRMFL--NUMBER OF TIMES MQORING CONTROL
LIMITS ARE EXCEEDED
/MTRMFL/ GEARFL, MODLFL., HLMFFL, MSNGMT

MTRMPC--MIORING TRIM FERTUBATION CONSTANTS
/MTRMFPC/ MSCALF, MIN

Mi#G--~TIRE FRICTION COEFFICEINTS
/KT MUFGL. MUKGS, MUEGE, MUKGA

NDHTHT-~NONDIMENZIONAL HULL AND TAIL
HEIGHT EA=ED ON HLL DIAMETER
/NDHTHT/ NDHHT, NDTHT

NOFHT--NONDIMENSIONAL FROPELLER HEIGHT
BAZED ON PROFPELLER DIAMETER
/NDFHT/ NDPHT1, NDPHTZ, NDFHTZ, NDFHT4

NDRHT-—-NONDIMENSIONAL ROTOR HEIGHT EASED
ROTOR DIAMETER
/NDRHT/ NDRHT1,  “IHT2, NDRHT3. NDRHT4

QFWANT-~0UTAPUIT VARIABLES WANTED
/OFWANT/ HLWANT, LFWANT. HULMAX, LFLIMAX

OUTDTA-~QUTPLIT VARIABLES,
/QUTDTAs IHLDTA, ZLFDTA

OTHD--T/ HEADER WANTED AND UNITS OFTION
/QUTHD/ HEADER, UNITOF

PARDCN-~FROFELLER AERODYNAMIC CONSTANTS
/PARDCN/ LCSFLl, LELTPL,

LC3P2, DELTPZ,

LC2P3, DELTPSZ.

LCSF3, DELTF4

PATCH--CONTAINS CABLE ATTACH FOINT
LOTATIONS WITH RESFECT TO THE FAYLDAD
CG REFERENCE AXIS

/PATCH/ FATCH1, FATCHZ, FATCHZ. FATCH4
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PAXVTR--FAYLOAD AUXILIARY STATE VECTORS
CONTAINING THE PAYLOAD RELATIVE VELOCITY
AND PAYLOAD POSITION.

/PAXVTR/ VFAYRL. FAYIPO

FAYLOD--FAYLOAD CONFIGURATION DATA
/PAYLOD/ PAYCTR. FAYLTH. PAYDTH., PAYVOL. PAYARA,
PAYID

FRTRNS~-CONTAINS PAYLOAD NON-ORTHOGONAL
TRANSFORMATION MATRICES
/PBTRNS/ BFEF. BEPP

PDLTAX~-STABILITY DERIVATIVE FERTURATIONS
/FDLTAX/ PADLTA. PODLTA

PERATS~--CONTARINS PARYLOAD EULER RATFS
/PERATS/ PAYELR

PFETHR~--PROPELLER FEATHERING COMMANDS.
/FFETHR/ FPTCOMi. FTCOMZ, DTHEP1, DTHEFZ. DTHEP3.
DTHEP4

PGBUFF-—-PAYLOAD GUST STRING BUFFERS
/PGBUFF/ GPVBUG, GPOEUF. EQF3J. EOFZG

FGEOM--PROFPELLER GEOMETRY LONSTANTS

/PGEOM/ NPELD1. RADFLl, SIGMFP1, CUORDF1,
NPBLD2. RADFZ, SIGMF2, CORDPZ.
NFBLD3. RADF3I, SIGMP3, CORDP3,
NPBLD4, RADF4, SIGMP4, CORDF4

PRETRN--PAYLOAD GUST INPUT STRING
FARAMETERS
/PGSTRN/ PGSTFL, FPVGSCF, POGSCF

PGLISTS~-LINEAR AND ANGULAR GUST
VELOCIYY AT MAYLOAD AERODYNAMIC
CENTER

/PGUSTS/ VPGUST, OFGUST

PLTRNS--CONTAINS FAYLCAD ORTHOGONAL
TRANSFORMATION MATRICEZS
/PLTRNS/ LFI, LIP. LFH, LHP

PMASS~--FAYLOAD INERTIAL MASS
CHARACTERISTICS
/FMASS/ MAZFAY, IPAY., INVPMS

PMDLFL--AN ERROR FLAG INDICATING AN ERROR
IN THE CALCULATION 0OF THE PAYLOAD MODZL
/PMDLFL/ FMDLER

POPWNT~-FAYLOAD AND CABLE YARIABLES
WANTED FOR OUTPUT
/POPWNT/ FYWANT, PYOFMX., CBWANT, CROFMX

POSHCS~--POSITION HOLD CONTROL SYSTEM
PARAMETER®S
/POSHCS/ FO3MT1, FOSHTZ, KX. KY. KM, KPZI

FOSHR-~-REFERENCE LOCATION FOR HOVER
CONTROL
/POSHD/ FIF3T, IALCT1, FPSIHTI1

FPRNTC--FAYLDAD PRINT INTERVAL TEST VALUE
/PPRNTC/ PPRNCK

PRINTC-~THE TIME WHEN THE LAST DATA FRAME
WAS PRINTED
/PRINTZ/ PRNCHK

PROP--FROFELLER HUZ3 LOCATION VECTORS.
/PROP/ PROF1, FROP.. FROP3, FROF4
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PRFRIG--FROFELLZR <SHAF | SIGGING ANGLES
/PRFRIG/  A13F1. B1SF1., A1SF2, BISPFD. ALSFZ, RISPED
Al1SF4, BIZP4

FSTATE--FROFELLER <TATES.

/PSTATE/ THEOF1, OMEGF1., WINFi, TP1, QF1Q,
THEOFZ, OMEGPZ., WINFZ, TPIZ, OFZ,
THEOF3, OMEGP3. MWINP3, TRI, 0P3,
THEQOR4, OMEGP4, WINF4, TFP4, 4

PSVCTR--CONTAINS PAYLOAD STATE
VECTOR PS

RSTATE--ROTOR STATES.

/R3TATE/ THEOR1,A1SR1,P1SR1,0MEGR1,WINR1.TR1,0R1,
THEORZ2, A15R2: B1SR2, OMEGR . WINRZ, TRZ, ORZ,
THEOR3, A1SR3, B1SR2,0MEGRZ, WINR 3, TR3, (R3,
THEOR4, A1SR4 . B1SR4. OMEGR4, WINR4, TR4, (R4

RSWASH--ROTOR SWASH-PLATE COMMANDS
/RSWASH/ RTCOM1, RYCOMZ. DTHER1. DA1SR1. DB1S€R1.
DTHER2, DAISRZ. DB1ISR2,

DTHERZ, DALSRS.
DTHER4, DA1SR4.

DB1SR3,
DB1SR4

/PSVCETR/ PS

SDOTL, -- TOPY OF STATE DERIVATIVE VECTOR (SDOT)

FTRMCN--FAYLOAD TRIM CONSTANTS
/PTRMCN/ FK3TRT, FPKMIN, PK, PTRMTL, FMITR. FMXRST

PTRMFL--A SET OF FLAG-COUNTERS
WHICH COUNT THE NUMBER OF TIMES
FAYLOAD CONTROL LIMITS ARE EXCEEDED
OR THE NUMBER OF TIMES A SINGULAR
MATRIX IS ENCOUNTERED

/PTRMFL/ HRPLFL., PSHGMT

PTRMPC--PAYLOAD TRIM FERTUBATION CONSTANTS
/PTRMPC/ PSCALF, PINC

PYAROMN--CONTAINS FAYLOAD AERODYNAMIC
MATRICES A, B.
/PYARDOM/ PAROMA, FAROMB, PARNMMC

FYGCOM-~FAYLQAD AERQDYNAMIC GUST COMMANDS
/PYGCOM/ FYTIGT., FYT2GT,

UPYGMX,» VPYGMX, WFYGMX,

PPYGMX, QFYGMX, RFYGMX

FYQPUT--FAYLOAD QUTPUT LATA
/PYOPUT/ ZPYDTA: ZIEDTA

RAROCN--ROT . AERODYNAMIC CONSTANTS

/SDQTYCF ,

cspoT

SENSOR~-VELOCITY AND ACCELERATION SENSOR
LOCATIONS WITH RESPECT TO THE HULL CG
REFERENCE AXIS

/SENSGOR/ ACELOC, VSENLC

SGUSTE——CONTAINS INTERPOLATED DATA FROM
GUST INPUT STRING

/SGUSTS/

SVGSTL.
SVHGST,
SDUDXH,
SDUDXT,
SVDRMI™,

SVGST2,
SOHGST.
SDUDYH,
SDUDYT,
SODRHG»

SVGSTS,
SVTGET,
SDVDYH.,
SDVDYT,
SVDRTG,

SVGET4.
SOTGST,

SODRTG

/RARDCN/ LCSR1,
LCSR2,
LCER3,
LCSR4,

DELTR1,
DELTRD,
DELTRS,
DELTR4

RELVEL--CONTAINS RELATIVE VELOCITY VECTORS CF THE
ATTACH POINTS WITH REZPECT T2 THE HWLL CG AXES AND
THE LPU CG REFERENCE AXES.
/RELVEL/ RVELH1, RVEL1H, RVELHZ, FVEIZH,

RVELH3s RVELZH, RVELH4, RVEL4H

RSEOM-~ROTOR GEOMETRY CONZTANTS
/RGEOM/ NRELD1, RADRT1, SICMRi, CORDR1,
MNRELDD, RADRTZ, SIGMR2, CORDRD,
NRBLD?2, RADRTZ, SIGMRZ, CORDRI,
NRELD4, RADRY4. :IGMR4, CORDR4

RHRLOC~-RELATIVE LOCATIONS OF THE LFU°S

AND TAIL CENTROID. WITH RESPGCT TO THE

HULL CENTER OF VOLUME REFERFNCE AXIS

/RHRLOC/ RHRLF1, FHRLFZ, RHi.. 3, RHRLF4, RTALOC

RMASCN--ROTOR MASS CONSTANT.
/RMATCN/ LOCNR1, LOCNRZ2, LOCNR3. LOCNR4

ROTOR--FOSITION VECTORS L ING THE ROTCOR
HUD., WITH RESFECT TO THE Lrut CG REFERENCE
AXES.

/ROTOR/ ROTR1, ROTRZ, ROTRZ, ROTR4

FERCLC--~GUST INPUT <OURCE LOCATIONS
/RERCLL/ R¥IRCX, RAZRCX, RETORCY
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SHDFCN--HULL ON FUSELAGE SHADOW INTERFERENCE

EFFECT CONSTANTS

/SHDFON/RWKIF 1, BWKFZF 1, MXBDF 1. LWK1F1, LWKZF 1, MXLEF
BWK1F 2, BWF2F 2 MXBOF 22 LWE 1F 2, LW P2, MXLL TS,
BWKIF3, BWKIF S, MXBOF 2, LWKIF T, LWKIF3, MXLOF 2 -
BWK1F4, BWKZF4, MXRDF4, LWH1F4, LWHIF4, MXLDF 4

SHDPCN--HULL ON PROFELLER SHADOW INTERFER®NCE

EFFECT LONSTANTS

/SHDPCN/BWKI1F1, BWHKIF1 . MXBDF1, LWKIF1, LWHIP1,. MXLDFPL,
BWK 1P2, BNE2P2, MXBDRZ, LWKIFZ, LWK2PT, MXLDP2,
BWKIFZ, 3WHIP2, MXBDPZ, LW IF2, L WIZFPS, MXLDP3,
BWK1F4, BWK2F4, MXBDPA, LWK1F4, LWH2F4, MXLDP4

SHDRCN-~-HULL ON ROTOR SHADOW INTERFERENCE

EFFECT CONSTANTS

/SHDRCN/BWH1R1, BWEZR1, MXEBDR1, LWKIR1, LWH 2Rl MXLDR1,
BWE 1RZ BWE2RZ, MXEDRY, LW IRY, LWKZRZ, MXLDR2,
BW1R3, BUKZRE, MXBDR2, LWK 1IR3, LWKIRA . MXLDRS,
BWIK1R4, BWK2R4, MXBOR4E, LWL 1R4, LWK2R4 . MXLDR4

SPDINT--SPACS FOR THE DERIVATIVE OF
ANY ADDITIONAL INTEGRATOR STATES
(SEE SFRINT)

/SPDINT/ BKDSIZ+ BKDINT

SPRINT--SPRRE INV_GRATOR SFPACE.
FUTURE DEVELOPMENT TO THL FROGRAM
MAY WANT TO INCLUDE MORE INTEGRATORS.
THIS MAY BE DONE BY LOADING THE
VALLE INTC ARRAY BLKINT

/SPRINT/ EBLKSIZ, BLKINT

STARDV-~LOGICAL FLAGS SET BY THE USER

TO REQUEST SPECIFt STABILITY DERIVATIVE
MATRICES OR NGQT

/STABDV/ AMATFL, BMATFL., BPMTFL, CMATFL, CFMTFL

STALLS--CINTAINS THE AERCDYNAMIC
REGIMES FLAGS
/5TALLS/ SYSTAL. DYSTAL, SZSTAL

e
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SVECTR--CONTAINS VEHICLE STATE VECTOR S
/SVECTR/ ¢
EQUIVALENCE [Si1),

[S(7).,

VHUL (1)), [S(4), OMSHUL(1)1,
HULPOS(1)], [S(10), HULEUL(1)1,

[S(123), OMGPU1(1)], [S(14), GBRANG1(1)],
{(S(19), OMCGFUIZ2(1)]3, [S(22), GERANGIZ(1)1,
[S(25), OMGFUZ(1)), [S(23), GBANG3(1;1,
£S(21), OMGFU4(1)), [S(34), GBANG4(1)]

TAUTS--TAIL SURFACE DEFLECTION EFFECTIVENESS
CONSTANT
/TAUTS/ TAUA, TAUE. TAUR

TAIL--TAIL ENSEMBLE CONFIGUKRATION DATA
/TAIL/ NUMFIN,. TALOC. TALARA, TSFAN, TALID

TDEFLC~--TAIL SURFACE DEFLECTION COMMANDS

/TDEFLC/ TTCOM1, TTCOMY, DDLTAL. DDLTEL. DDLTRD

TDRVS--TAIL MATION VARIABLE LERIVATIVES (NU LINEAR

OR ANGULAR ACCELERATIONSZ)

/TORVS/ XUUABT,
YBVSIT,
YPPABT,
2AVSQT,
LBVSQT,
LPPART

YB3VST, YVWART, YAFVST, YAPSVS,

ZASVET,
LBAVST,

:« WART,

LVVABT, LAFVET, LPSUS,

TGCOM—--TAIL CENTRDID GUST COMMANDS
/TGCOM/ TT1GST. TT2G3T,
UTGMAX, VTGMAX, WTGMAX,
PTGEMAX, QTSMAX. RTGMAX.
DUXTMX., DUYTMX. DVYTMX

TLAROM--TAIL. AERDODYNAMIC MATRICES
(AFPARENT MASS EFFECTS ONLY)
/TLAROM/ TALAM, TALTAM

TPARAM--TAIL AERODYNAMIC MODEL FPARAMETERS
/TPARAM/  LAMTXQ. LAMTXR, LAMTZF.
AL1T, AL2T, EETALT. EBETA2T. ALIT, ALP2T
TRIMFL~-A SET OF FLAG COUNTERS
NUMBER OF TIMES CONTROL LIMITS
THE WUMEBER OF TIMES A SINGULAR
ENCOUNTERED.
/TRIMFL/ THERFL.,

WHICH COUNT THE

ARE EXCEEDED, OR

MATRIX I3

THEPFL, ARISRFL., B1SRFL, 3NGMTX

TRMCNT--TRIM ALGORITHM CONSTANTS

/TRMCNT/  KSTART, FMIN, k. TRMTOL,
MXITER, MXREST

EPSILN,

TRMOT-~-TRIM TERMINATION FLAG
/TRMQT/  TQUIT

TSDEFL--TAIL :URFACE DEFLECTION ANGLE
/TZDEFL/ DELTAL, DELTEL., DELTRD

UCCFWC~-CONTAINS UNCORRECTED CROZSFLOW
DRAG COEFFICIENT
JUCCFWZ/ CCO

UCTLCS--UNCORRECTED TAIL LIFT CURVE SLOFE
PARAMETER
JUCTLLS/ UZAVET

UNILST--ARRAY OF UNITS
/UNILST/ UNITS

USCLTH=-UNSTRETCHED CABLE LENGTHS

JUZCLTH/ WIELTHI, USLTHZ, WSLTHZ, USLTH4

TR-1151-2 B=6

‘ VRINGF--FQUR FLAGS INDICATING A

VORTEX RING ON ONE OF THE PROPELLERS.
/VRINGP/ VRINR1, VRINR2. VRINR3. VRINR4

VRINGR-~FQUR FLAGS INDICATING A
VORTEX RING ON ONE OF THE ROTORS

/VRINGR/ VRINR1l. VRINR2. VRINR3. VRINR4
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COMMON BLOCK/SUBROUTINE AND
SUBROUTINE/COMMON BLOCK CROSS REFERENCES
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ATACH
SUBROUTYNES:

ATACHP
SUBROUTINES:

ATAHG
SUBROUTINES:

ATMOS
SUBROUT INES:

AUXGST
SUBROUTINES:

AUXVTR
SUBROUTINES:

BTRANS
SUBROUTINES:

CABLC
SUBROUTINES:

CABLE
SUBROUTINES:

CABLK
SUBROUTINES:

CALMHD
SUBROUT INES:

CELTEN
SUBROUTINES:

CLOSLP
SUBROLITINES:

COMAND
SUBROUTINES:

DELTAX
SUBROUTINES:

DGUSTS
SUEROUTINES:

EMASMX
SUBROUTINES:

ERATES
SUBROUTINES:

TR-1151-2
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AUXVEC, CGDIST. LOADMT. LOADT

CBLFOR,
INTIAL,

CPINC,
PAXVEC,

ESTPUO,
PCGDST

HCABLE.,

CMPINC,
MCGDET

GEARF., LGEAR,» MAXVEC.,

COFVEC,
ESTUQ,
HDIFC,
1ACLOD.,
MORDSK,
PGRAVTY,
Fw . 0AD,

BOYUNC,
DVTRST,
GRAVTY,
HGLOAD, HWLCAD,
LOADAM, MCTSTF,
OIATMOS. PGEEZ.
PTRMLM. PWINDS,
TONLY, WINDZ

CLMTRM,
ESTMUO,
GTAIFC,

DCFLWC,
FUSARQ,
HGEEZ .,
INATMOS,
MTRMLM,

FRPARO-
TGLOAD,

BOYGRD»
HGLOAD,
TGLOAD

BOYUNC,
HMOVAR,

FILARY,
INCIAL,

FRMGDV,
LOLGST

AUXVEC,
WINDS

FILARY, NDMLOC. ROTEFC,

BRODRAT, EULRAT. LOADUA. LODMUA,

TRNFRM

CBLFOR, INCABL. QICABL

CBLFOR, CPINC, FAXVEC

CBLFOR.,
PTRMLM

CKT3TP. INCABL. CICABL,

CLMTRM, ESTMUO, INMTRA- OIMTRA

CBLFOR, FFTURE, PTRMLM. TPTURR

CLCEYD,
3IETFCS,

CLTSVD,
SOLFLW

INFCSC. OQIFCSC,

COMGEN,
SETFCS

INFROF, INTIAL, OIPROF,

CRINC,
WRTINC,

INTIAL,
WRTVOI

STAB:, TSTAB,

GUSGE., INTIAL. LODGST

AFPMAS,
GETSO,

CALCFC,
INTIAL,

CLCMFC,
MASMAT,

GETMSD,
RMASS

CALCSD,
FILARY,
INSTAT,

cLemsD,
SEARV,
INTIAL,

EULRAT,
GETMSD,
QISTAT,

BODRAT,
FDBACK,
GET<D,
SETFCS

FCDINT
SUBROUTINES:

FCSGNS
SUBROUTINES:

FCSINT
SUBROUTINES®

FCSLIM
SUBRGUTINES:

FDOBKFL
SUBROUT INES:

FORMOM
SUBROUTINES:

FSAROM
SUBROUTINES:

GRACL
SUBROUTINES:

GRUFF
SUBROUTINES:

GCMPRS
SUBROUTINES:

GEARC
SHBROUTINES:

GEARK
SUBRQUTINES:

GEARLC
SUBROUTINES:

GERILC
SUBROUTINES:

SFRAMK
SUBROUT INES:

GEFP
SUBROUTINES:

GEFR
SUBROUTINES:

GSTRNG
SUBROUTINES:

GUSTS
SUBROUTINES:

HCSLFO
SUBROUTINES:

HGCOM
SUBROUT INES:

HLAROM
SUBROUTINES:

HLCNTZ
SUBRIUTINES:

CLCSVD. CLTSVD., INTIAL., SGLFLW
INFCSC, OIFCSC, SGLFLW

CLCSVD, CLTSVD, FILARY. FORMSV,
FRMTSV, INTIAL. SETFCS. SGLFLW
CLC3VD, CLTSVD, INFCSC, OIFCSC,
SETFCS, SCGLFLW

FDBACK, INFCSC., OIFCSC. SETFCS
HULARO. IACLOD

FUZARO. INLARO, OILARO

INTIAL. LOADUA, LODMUA

INTIAL, RGUSTS

GEARF, MFTURB, MTRMLM

GEARF. INGEAR. OIGEAR

CMPINC. GEARF, INGEAR, MAXVEC,
MCTSTF, MTRMLM, OIGEAR

CMPINC, GEARF. LGEAR, MAXVEC,
MINTIL

MAXVEC

GEARF, INGEAR, OIGEAR

PHIFC, PRFARO, FTIFC

RHIFC, ROTARO. RTIFC

INGUST, QIGUET. RANDOM, RGUSTS
AERD, BOYUNC, FILARY. FRMGDV,
MAERC, WINDS

CBLFOR, HCABLE., INTIAL

GUSGEN. INGUST, INTIAL. OICUY
CFLOWC, GHCIFC, HGLOAD, HWL.OAD,
IACLOD, INHARD, INTIAL, LOADAM,
MAXVEC, STORE
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HULL
SUBROUTINES:

IMRLOD
SUBROUTINES:

INVALD
SUBROUTINES:

JETHST
SUBROUTINES:

+GHCN
SUBROUTINES:

KGP
SUBROUT INES:

KGR
SUBROUTINES:

KGT
SUBROUTINES:

KHP
SUBROUT INF 32

KHR
SUBRQUTII =52

KPF
SUBROUTIM 253

KPH
SUBROUT NES:

KPT
SUERCUTINES:

KRF
SUBROUTINES®

KRH
SUBROUTINES:

¥RP
SUBROUTINES:

KRT
SUBROUTINES:

LANDGL
SUBRIUTINES:

LOGNCTC
SUBROUTINES:

LNKCOM
SUBROUTINES:

LPATCH
SUBROUTINES:

LPGCOM
SUBROUTINES:

LPU
SUBROUTINES:

LPUARC
SUBROUTINES:
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AUXVEC,
HGCONTC,
INHARQC,
FPTRMLM,

IMLOAD

CDERV,

EXHAST,

GHCIFC,

INPIFC,

INRIFC,

GTAIFC,

INPIFC,

INRIFC,

INFIFC,

INHIFC,

INTIFC,

INFIFC,

INHIFC,

INFIFC,

INTIFC,

CMPINC,
OIGEAR

GEARF,

INPROF,

AUXVEC,

GUSGEN,

LPGEOM,

CGDIST,

BOYUNC,
HGEQOM,
MAXVEC,
WINDS

INTIAL.,

INEXST,

GHVIFC,

OIFIFC,

OIRIFC,

GTIFC,

OIFIFC,

OIRIFC,

OIFIFC,

OJHIFC,

OITIFC,

QIFIFC,

DIHIFC,

OIPIFC,

OITIFC,

GEARF,

MAXVEC,

QIFROF,

CGLIST,

INGUST,

QIGEOM

FUZARO,

HULARO,

CGDIST. ESTPUOD,
IACLOD,

NDMLOC, OIGEOM,

WRTIVD

QIEXST

INHIFC,

OIHIFC

PRPARO

ROTARD

INTIFC,

DITIFC

PRFARO

ROTARO

RPFIFC

PHIFC

PTIFC

RPFIFC

RHIFC

RPIFC

RTIFC

TNGEAR, MAXVEC,

STORE

TSTCOM
LOADMT, LOADT
INTIAL,

o16UsT

WINDS

Cc-3

ORIGINAL PACGE 1S
OF POOR QUALITY

LTRANS
SUBROUTINES: AUXVEC,
L.-MTRM,
FDBACK,
GETMSD.
GUNITV,
LOALMT,
NDMLOC
PTRMFM.
SHADOW.,
MASS
SUBROUTINES: GRAVTY,
MCTSTP,
MAST
SUBROUTINES: CMAXAI,
Lopsvce,
MCLMFL
SUBROUTINES: HRDLIM,
MDELTX
SUBROUTINES: CMPINC,
MECLIM
SUBROUTINES: HRDLIM,
MODLFL
SUBROUTINES: CALCCT,
NEWU
MLKC
SUBRROUTINES: INGEAR.,
MTRMCN
SUBROUTINES: MINTIL,
MTRMF!
S . WJTINES: MINTIL,
MThe
SUBROUTINES: MINTIL,
MUKG
SUBROUTINES: GEARF,
NDHTHT
SUBRQUTINES: GHCIFC,
NDMLOC
NDFHT
SUBROUTINES: NDMLOC,
NDRHT
SUBROUTINES: NDMLOC,
OPWANT
SUBROUTINES: QUESTN,
OUTDTA
SUBROUTINES: BOYUNC,
EXHAST,
GHVIFC,
HGLOAD,
HWLOAD,
LODGST,
NDMLOC,
PRPARQ,
RPFIFC,
STORE,
WIND'3

TANGLS

BODRAT,
ESTPUD,
FRTION,
GETSD.»

HGCNTC,
LOADT,

PAXVEC,
ROUSTS,
SUMFOR,

BOYUNC,
ESTUO,
GEARF »
GINTRP,
LGFQOS,
LODMCA,
POSHLD,
ROTARO,
TRNFRM,

INMASS,
MTRMLM,

INTIAL,
OIMASS,

LOADMT,
OIMOOR

INMOOR.
MCGDST,

STORE
MINTIL. MSTAB.
INMCLC, OIMCLC,

ESTMUC. MAXVEC,

DIGEARR
MTRIM, NEWMU
MTRMLM, PMTRML,

MTPTRB

INGEAR

GHVIFC, GTAIFC,

PRFARD

ROTARO

STORE, TQUEST

CALCFC,
FDBACK,
GTIFC,
HMOVAR,
IACLOD.
LFLUARO,
PHIFC,
RGUSTS,
RFPIFC,

CFLOWC,
FILARY,
HCABLE,
HONL.Y »
IMLOAD,
MAXVEC,
PQSHLD,
RHIFC,
RPTIFC,
TGLOAD,

CLCMSD.
EULRAT,
GEARV.,
GRAVTY,
LOADCA,
LobsvC,

PRPARO,

SETFCS,

WINDS

MASMAT,
ROTEFC

LODMCA.

WMSDI

TRMLIM

NEWMU,

NEWMU

GTIFC,

CLCMFC,

GEARF,
HGEEZ,
HULARO,

LGEAR,

MLPARO,

PROF IL,
ROTARO,
SOLFLW,
TONLY.,
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QUTHD
SUBROUTINES:

PAROCN
SUBFOUTINES:

PATCH
SUBROUTINES:

PAXVTR
SUBROUTINES:
PAYLQOD
SUBROUTINES:
PBTRNS
SUBROUTINES:
FDLTAX
SUBROUTINES:

PERATS
S _ROUTINES:

PFETHR
SUBROUTINES:

FGBUFF
SHBROUTINES:

PGEOM
SUERQUTINES:

PGETRN
SUBROUTINES:

PRUSTS
SUBROLITINES:

PLTRNS
SLIBRCUTINES:

PMASS
SUBROUT INES:

PMOLFL
SUBROUT INES:

POFPWNT
SUBROUTINES:

POSHCS
SUBRDUT INES:
POSHD
SLUBRAUT INES:

PFRN. .
SUBROUTINES:
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CALCHF, OIATMOS. OIEXST, OIFCSC. SUBROUT INES:
OIGEAR, OIGEOM, OIGUST. OIHAROQ,
DIHIFC, OILARQ. OIMASS. OIMCLC. PROP
OIMODR, OIPIFC, OIFROF. OIPROP. SUBROUT INES!
OIRIFC, OISTAT. QISTEP, OITIFC,
OUTOIN PRPRIG
SUBROUT INES:
ESTUO, INIARD, MFRPAR. OILARO, PSTATE
PRPARQ, TRMLIM SUBROUT INES:
CBLFOR, CPINC, ESTFUO. PAXVEC,
PCABLE, PCGDST
PSVCTR
CABLEV, GETPSD, PAXVEC SUBROUTINES:
ESTFUO. INPGED, OIPGEQ. PAERO.
PCGDST, PTRMLM, PWINDS
PBODRT. PELRAT, PTRNFM PTRMEN
SUBROUT INES:
CPINC, PINTIL. PSTAB.» TSTAB. PTRMFL
WRTINC SUBROUTINES:
FTRMP
GETPSD, INPYST, FBODRT, PELRAT. SUBROUT INES:
PINTIL
PYAROM
SUBRCUTINES:
INPROF, INTIAL, OIFROF, TSTCOM
PYGCOM
SUBROUTINES:
PINTIL, FRNDGM
PYOPUT
SUBROUTINES:
DSKLOD, ESTUD, LFGEOM, MPRPAR,
NLMLOC, OIGEOM, PHIFC, PRPARD
RAROCN
SUBROLTINES:
INPGST., OIFGST, PRNDOM
RELVEL
FRMFVT, FRMTV7, PGUSTS, PINTIL, SUBROUT INES::
PWINDE, STOTXG- STOXFG
RGEOM
SUBROUTINES:
CABLEV, CBLFOR, PAXVEC. FGRAVTY,
FRNDOM, PTRMRT, PTRNFM, PWINDS
RHRLOC
<1 JBROUT INF -2
CKT3TP, GETPSD, . * ., GIPMAS
PGRAVTY, PINTIL. ~X, PRTEFC,
PTRMLM RMASCN
SUBROUT INES:
NEWPL! ROTOR
SUBROUTINES:
P3TORE, TQUEST
RSRECLE
SUBROUTINES.
COMGEN, INFCSC, MINTIL, QIFCSC, z
POSHLD, STORE
INTIAL, POSHLD
FINTIL, PSTORE

C-4

INTIAL

CGDIST,

ESTUO,

CALCHP,
FILARY,
INTIAL,
PHIFC,
STOLC,

CABLEV,
FRMT3SV,
NEWPU,
PGEEZ»
FSTORE,
PTRNFM,

NEWPU,

NEWPU,

PINTIL,

LOADPM,

INPGST,

CBLFOR,
PCEEZ,

ESTUO,
ROTARC

AUXVEC.,

DSHLOD,
NDMLOC,

ALUXVEC,
QIGEOM

INMASS,

CGRIST,
WINDS

GINTRF,

STORE

MPRFAR, NDMLOC. PRPARO,
LFPGEOM,» MPRPAR. OIGEOM,
CONTRL. DSKLOD, ESTUO,
FRMTVT, FRMVTR. INPROP.,
LOADFM, NEWU, OIPROF,
PROFIL. FPRPARQ. FPTIFC,
<TOXC» TRIM, TRMLIM

CLTSVD, ESTFUD, FRMPVT,

FRMTVT, GETPSD, INPYST.,
FAXVEC. FBODRT, PELRAT,
FINTIL. FLODFM, PRTEFC.
PTRIM, PTRMLM. FTRMRT.,

PWINDS, STOPS, STOTS
PINTIL. PTRIM
PINTIL. FTRIM. PTRMLM
FTPTREB

PINTIL, PWLOAD

OIPGST, PGSTGN

FAERD, PAXVEL. PCABLE,
PSTORE, PWINDS. PWLOAD

LOADCA, LODMCA

ESTUD, LPGEQOM, MRTARD,

OIGEOM, RHIFC. ROTARCO

CGDIST, GINTRFP HGEOM,

QIMASS, ROTARO

MRTARC, NDMLOC. ROTARO,

INGUST, OQIGUST
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RETATE
SUBROUTINES:

RSWASH
SUBROUTINES:

SLOTCP
SUBROUTINES:

SEN3SOR
SUBROUT INES:

SGUSTS
SUBROUTINES:
SHOFCN
SUBROUT INES:

SHUP™N
SUPROUTINES:

SHDRCN
SUBROUTINES:

SFDINT
SUBROUTINES:

SPRINT
SUBROUTINES:

STABDV
SUBROUT INES:

STALLS
SUBROUTINES:

SVELCTR
SUBROUTINES:

TATS
SUBROUT INEZ:

TAUTS
SUBRDOUTINES:

TDEFLC
SUBROUTINES:
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CALCHP, CONTRL. DSKLOD. ESTUO.
FILARY. FRMTVT. FRMVTR, INPROP.
INTIAL, LOADFM, MRTARD. NEWU,
QIFROP, PROFIL, RHIFC, ROTARQ,
RTIFC, STOLC. STOXC. TRIM,
TRMLIM

INPROF, INTIAL, OIFROF, TSTCOM
CALCSD. FDRACK

FDBACK. INTIAL. POSHLD, WINDS
FMSDV. FRMTVi, FRMVTR- (NTIAL.
LODGST, RANDOM. STOTXG, STOXG
INFIFC., DIFIFC. SHADOW

INPIFC, OIPIFC, SHADOW

INRIFC. OIRIFC, SHADOW

CLCSVD. CLTSVD. INTIAL

CLCSVD, CLTSVD, FORMSV. FRMTSV.
INTIAL

INSTAB. LINEAR. MLINAR, MSTAB,
QIZTAB, FLINAR. STAR, TLINAR,
TSTAR. WRTMSB, WRTPSB, WRTSTE,
WRTTSB

STORE. TONLY ’
ALXVEC, BODRAT. BOVLNG, CABLEV.
CLCEVD, CLMSVD, CLMTRM, CLTSVD,
ESTMUO, EULRAT. FDBACK, FILARY.
FMSDV, FORMSV, FRMLVH, FRMM3V,
FRMTSV, FRMTYT. FRMVTR, GEARV,
GETMSD. GETSD, GHCIFC, HGCNTC,
H3EEZ, HMOVAR, INMRST, INSTAT,
INTIAL, LGFOS, LDADCA, LODMCA,
LADSVC, LPGEOM. MLODFM, MTRIM,
MTRMLM, NDMLOC. NEWM, OIGEOM,
NISTAT, PAXVEL. FOSHLD, PTRMRT,
ROTARO, ROTEFC. SETFCS, STOMS,
STOX, STOTS. TRMFRM, WINDS
NDML.OC, OIGEOM, TANGLS, TMOVAR,
TONLY, WINDS

INHARD, O HARD. TANGLS, TRMLIM
INFROF, OIFROF, T3TCOM

SUBROUTINES:
TGCOM
SUBROUTINES:
TLAROM
SUBROUTINES:
TPARAM
SUBROUTINES:

TRTAFL
SUBROUT INES:

TRMCNT
SUBROUTINES:

TRMQT
SUBROUT INES:

TSDEFL
SUBROUTINES?

UCCFWC
SUBROUTINES:

UCTLCS
SUBROUTINES?

UNILST
SUBROUTINES?

ULCLTH
SUBROUTINES:

VRINGP
SUBRQUTINES:

VRINCR
SUBROUTINES:

GTAIFC,
TONLY

GUSGEN,

1ACLOD,
TGLOAD

HULARDO,

INTIAL,

INTIAL.

INTIAL,

ESTUO,
INTIAL,
PROFIL,

GTIFC.,

INGUST,

INHARO»

INHARD,

NEWLH

NEWU.

MTRIM.

FRMTVT,

LOADFM.,
3TOLC,

TRIM. TRMLIM

CFLOWC,

GTIFC,

QIATMOZ, OICABL.

QIFIFC,
OIHARD,
OIMCLC,
QIPARD,
OIFMAS,
DIRIFC,
OUTOIN

CBLFOR,
OIPGED

PRPARD,

ROTARO,

INHAROD

INHARO

QGIGEAR,
QIHIFC,
OIMOOR.
OIPGEOD,
OIFROF,
OISTAT.

CPINC,

STORE

STORE

FPRCOLM,

FERTUB,

INHARGC, NI'

INTIAL,

INTIAL,

NIHARD.

PTRIM,

FRMVTR,
NEWLE,
STOXC»

CIGEOM,
OILARO.
OIMRST,
QIPGST,
QIPROP,
QISTEP,

ESTPUD,

OIEXST,

0IGUST

LOADAM,

TONLY

TRMLIM

TRIM

TRIM

INMTRA.
OIMTRA,
TNAGLS,

QIFreC,

olcusT,
CIMASS,
QIMTRA,
OIFIFC,
QIPYST,
OITIFC,

INFGEOQ,

Cop



AP

s

HLAMOR
COoMMON

HLAPAY
COMMON

HLASIM
COMMON

AREFFCT
COMMON

AERO
1 COMMON

AMASMA
COMMION

AFPMAS
COMMON

AROTRN
COMMON

AUXVEC
COMMON

AVLIFT
COMMON

BODRAT
COMMON

BOYUNC
COMMON

CABLEV
COMMON

CALCCT
COMMON

cAaLCDL
COMMON

CALCFC
COMMCON

CALCHP
COMMON

CALC=ED
COMMIN

CALCTA
COMMON

CBLFOR
COMMON

CBLTEN
COMMON

CDERV
COMMON

CFLOWC
COMMCN

BLOCKS:
Bt OCKS:
BLOCKS:
BLOCKS:
BLOCKS:
BLOCKS:
BLOCKS:
3LOCKS:

BLOCKS:

BLOCKS:
BLOCKS:

BLOCKS:

BLOCKHS:
BLOCKS:
BLOCKS:
ELOCKS:
BLOCKS:
BLOCKS:

BLOCKS:

BLOCHE:

BLOCHSE:

TR-1151~2

NONE

NONE

NONE

NONE

EMASMX

NONE

ATACH,

LTRANS,

NONE

BTRANS,

ATMRS,

LTRANS,

PAXVTR,

MODLFL

NONE

EMASMX,

OUTHD,

ERATES,

NONE

ATACHF,
CBLTEN,
FYOFUT,

NONE

INVALD

HLAROM,

ORIGNAL T
OF POCR QL=
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SUBROUTINE/COMMON CROSS REFSRENCE
LA G4 ZIIT 2RI ITR YT YL 2T PPV EI s Ty s T2 YT TI I 2SI IL TN ZIL I LL T XY T T

ALXVTR, HULL, LPATCH,
RELVEL, RHRLDC. SVECTR
ERATES. LTRANS, SVECTR

AUXGST, GUSTS, HULL,
ouTDTA, SVECTR
FLTRNZ, PSVLTR, SVECTR
ITDTA

FSTATE, RSTATE
SDATCP
CAPLC, CABLE., CABL}.,
HCBLFGO, PATCHY PLTRNS,
MSCLTH
CUSTDTA, UCCFWS

JGDIST
COMMON

CETSTP
COMMON

CLCEFM
COMMON

CLCMFC
COMMON

CLCMSD
COMMON

CLCPSD
COMMON

CLCSVD
COMMON

CLMEVD
COMMON

CLMTRM
COMMON

CLTSTP
COMMON

CLTSVD
COMMON

CMAXAL
COMMON

CMFINC
CYIMMON

COFVEC
COMMON

COMGEN
COMMON

CONTRL
COMMON

CPINC
ZOMMON

CROSOP
COMMON

CROSS
COMMON

CUNITV
COMMON

CiMCOS
COMMON

DCFLWC
COMMON

DEFCT
COMMON

ELOCVG:

BLAOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCHS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKE:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKES:

BLOCKS:

BLOCKS e

ELOCKS:

BLOCHS:

ATACH, HULL, LFPATCH. LPUAC,
PROP, RHRLDC. ROTOR, TAIL
CABRLK, FMASS

NONE

EMASMX., QUTDTA

ERATES, LTRANS

NONE

CLOSLP, FCDINT, FCSINT, FC:LIM,
SPDINT, SPRINT, SVECTR

SVECTR

ATMOS, CALMHD, LTRANS, SVECTR
NUNE

CLOSLF, FCDINT. FCSIN1. FCSLIM,
F3VCTR, SFDINT, SPRINT, SVECTR
MAST

ATAHG, GEARK, GEARLC. LANDGL,
MOEL.TX

ATMOS

COMAND, POSHCS

FPSTATE. RSTATE

ATACHF, CAEBLE., DELTAX, FATCH,
PDLTAX. USCLTH

NONE

NONE

NONE

NONE

ATMDS

NONE



DHTIVL
COMMON

DIKIVL
COMMON

psrLop
COMMON

DVTRST
COMMON

DIMCOS
COMMON

EIGEN
COMMON

ESTMUO
COMMON

ESTRUO
COMMON

ESTUO
COMMON

EULRAT
COMMON

EXHAST
COMMON

EXTRAC
COMMON

FDBACK
~OMMON

FILARY
COMMON

FLAGT
COMMCM

FLAP
COMMON

FMZDV
COMMON

FORCE
COMMON

FORMSV
COMMON

FRMGDV
COMMON

FRMLVH
COMMON

FRMMSY
COMMON

FRMPVT
COMMON

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOTKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCK S

BLOCHS:

BLOCHS:

TR-1151-2
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NONE

NONE

FGEOM, PSTATE. RGEOM, RSTATE
ATMOS

NCONE

NONE

ATMOS, CALMHD, MODLFL., SVECTR
ATACHP, HULL. LTRANS, PATCH,
FAYLOD, PSVCTR, USCLTH

ATMD3, LTRANS, PARQCN, PGEOM,
PRFRIG, PSTATE, RAROCN, RGEOM,
RSTATE,» TSDEFL

BTRANZ, ERATES, LTRANS. SVECTR
JETHST. QUTDTA

NONE

ERATES, FDBKFL, LTRANS, OUTDTA,
SITCP, SENSOR, SVECTR

ALIXSST, AUXVTR, ERATES, FCSINT,
GUSTI- QUTDTA. PSTATE. RSTATE,
SVELTR

NONE

NONE

SHUSTS, SVECTR

NONE

FCZINT, SPRINT, SVECTR

ALIXG3T, GUSTS

SVECTR

SVECTR

FGUSTSy FIVOTR

FRMTSV
COMMON

FRMTVT
COMMON

FRMVTR
COMMON

FRTION
COMMON

FUSARQ
COMMON

GEARF
COMMON

GEARV
COMMON

GEFCON
COMMON

CERCFS
COMMON

GETMSD
COMMON

GETFSD
COMMON

GETSD
COMMON

GETSRG
COMMON

GETT12
COMMION

GHCIFC
COMMON

GHVIFC
ZOMMON

GINTRP
COMMON

GRAVTY
CCMMON

GTAIFC
COMMON

GTIFC
COMMGON

GUNITYV
COMMON

GUSGEN
COMMON

GUsT
COMMUN

BLOCKS:

BLOCHS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLCOKS:

BLOCKS:

BLOCKS:

BLOCrG:

BLOCKS:

BLOCKS:

BLOCKS

BLOCKS:

BLOCKS:

BLNCKS:

BLOCKS:

BLOCKS::

BLOCKS:

BLOCHS:

FCSINT, PSVCTR. SPRINT. SVECTR

PSTATE, RSTATE,

SVECTR.

FSVCTR,
TSDEFL

PGUSTS,
SGUZSTS,

PSTATE, RSTATE. SCGUESTS. SVECTR,

TSOEFL
LTRANS
LFUAC

ATMOS, FSARDM,

GEARK»
LGCNTC,

ATAHG,
GEARLC,
LTRANS,

GCMFRS, GEARC,
GFRAMK, LANDGL.
MUKG, GUTDTA

ERATES, LLTRANS. SVECTR

NONE

NONE

EMASMX, ERATES, LTRANZ, SVECTR

PAXVTR, PERATS, FMASS. PSVCTR

EMASMX, ERATES, LTRANS, SVECTR

NONE

NONE

HLARCM, KGHCN. NDHTHT. SVECTR

KGHEN, NDHTHT. OUTDTA

LTRANZ, RHRLOZ, RSRCLC

ATMOZ, LTRANS, MAZS

ATMQS, KGT, NDHTHT. TAIL, TDRVS

KGT, NDHTHT, QUTDTA. TDRVS,

UCTLCS
LTRANS
DGUSTS, | TGCOM

-0M, LFLCOM,

NONE



HCABLE
COMMON BLOCKS:
HDIFC
COMMON BLOCKS:
HGCNTC
COMMON BLOCKS:
HGEEZ
COMMON BLOCKS:
HGEOM
COMMON BLOCKS:
HGLOAD
COMMON BLOCKS:
HMOVAR
COMMON BLOCKS:
HONLY
COMMON BLOCKS:
HRDLIM
COMMON BLOCKS:
HULARO

COMMON BLOCKS:

HWLDAD
COMMON BLOCKE:
IACLOD

COMMON BLOCKS:

IMLOAD
COMMON BLOCKS:
INATMOS
COMMON BLOCKS:
INCABL
COMMON BLOCHKS:
INEXZT
COMMCN BLOCKS:
INFCEC

COMMON BLOCKS:

INFIFC
COMMON BLOCKS
INFLOW
COMMON BLOCKS:
INGEAR

COMMON BLOCHS:

INGEOM
COMMION BLOCKS:
INGUST

COMMUN BLOCKS:

INHARD
COMMORN BLOCHS:

TR-1151-2
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ATACHF, HCELFO, OUTDTA

ATMOZ

HULL, LTRAN=, <\ ZCTR

ATMOS, OUTLTA, SVECTR

HULL, RHRLOC. TAIL

ATMOS, AUXG3T. HLAROM, OUTDrAQ
AUXGST, QUTDTA, SVECTR

QUTDTA

MCLMFL., MECLIM

FORMOM, HU" L, CJTDTA. TAIL,
TPARAM

AT..0S, HLAROM, OUTDTA

ATMOS, FORMOM. HLAROM, HULL.
SUTDOTA, TAIL. TLAROM

IMROLD, OQUTDTA

ATMOS

CABLC, CABLK

JETHST

CLOSLP, FCZSGNS, FCOSLIM, FDRMFL,
POSHCS

¥PFs KRF, SHOFCN

NONE

GEARC, GEARK, GFRAMY. LANDGL,
MUKG

NONE

G3IRNG, HGLOM. LPGCOM, RERCLC,
TG.0OM

HLAROM, HUILL, TAIL, TAUTS,
TORVZ., TLARCGM, TPARAM, UCCFWC,
LCTLCS

c-8

ALY

INHIFC
COMMON

INLARD
COMMON

INMASS
COMMON

INMCLC
COMMCN

TNMOUR
COMMON

INMRST
COMMON

INMTRA
COMMON

INFARO
COMMON

INFGED
COMMON

INPGST
COMMIN

INFIFC
COMMON

INFMAS
COMMON

INFROF
COMMON

INFROP
COMMON

INPYST
COMMON

INRIFC
COMMON

INZERT
COMMON

INZTAP
COMMON

INSTAT
COMMON

INSTEP
COMMON

INTERP
COMMON

INTOTR
COMMON

BLOC! (S

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCHKS:

BLOCK S

BLOCHS:

BLOCHKS:

BLOCKS:

BLOCKS:

BLOCKS:

KGHCN, KPH, KRH
FSAROM., PARCCN,
MPASS, RMASCN
MECL.IM

NMAST

SVECTR

CALMHD, TSDEFL
NONE

PAYLOD, USCLTH
PGSTRN, PYGCOM
KGP, KHP,

PMASS

COMAND. LNKCOM,
TDEFLC

““TATE. RETATE
FPERATS, FSVCTR
kGR, MHR, SHDRCN
NONE

STABDY

ER. :£5, SVECTR
NONE

NONE

NONE

RAROCN

VRP, SHDPCN

FFETHR,

1SHWASH,



INTIAL
COMMON

INTIFC
COMMON

INIMMD
COMMON

INIMOD
COMMON

ITLOTF
COMMON

ITERCT
COMMON

LGEAR
COMMON

LGFOS
COMMON

LINEARR
COMMON

LMGUES
COMMON

LOADAM
COMMON

L OADCR
COMMON

LOADFM
COMMNN

LDAUE .
CC.o. ON

LOADMT
COMMON

LOADFM
COMMON

LOADT
COMMON

LOADLIA
COMMON

LODFTM
COMMON

1.ODGET
COMMON

LODMCA
COMMON

LODMIA
COMMON

TR-1151-2

BLOCKS:

BLOCHS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BILOCKS:

BLOCKS:

BLOCKS:

BLOCHS:

BLLCHS:

BLOCH?Z:

BLOCHS:

BLOCIS:

BLOCKS:

BLOCH S:

BLOCHS:

ORIGss. 1 - 0
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ATACHF, AUXGST, COMAND, DELTAX,
DOUSTE, EMASMX, ERATES. FCDINT,
DCSINT, GBACL, GRUFF, HCBLFO,
HGCOM, HLAROM, INVALD, LPGCOM,
MAZ2, FFETHR, FOSHD, FRINTC,
FSTATE, RTTATE., RIWASH, ZENSOR,
SGUSTS, SPDINT. ZPRINT. SVECTR,
TGCOM, TLAROM. TRIMFL, TRMCNT,
TRMQ1 . TSDEFL

KGT+ KFT,» KRT

NONE

NONE

NONE

NONE

ATAHG, GEARLC, QUTDTA

LTRANS, SVECTR

STABDV

NONE

ATMOS, HLAROM, TLARUM

LTRANS, RELVEL, SVECTR

PSTATE, RSTATE: TSODEFL

HLARCM

ATACH, LPATCH, LTRANS, MAST
FYARDOM

ATACH, LPATCH, LTRANS

BTRANS, OBACL

NONE

AUXS33T, DGUSTS. OUTDTA, SGUSTS
LTRANS, MAZT, RELVEL., SVECTR
BTRANS, GBACL

c-9

LODEVE
COMMON

LOOF
COMMON

LPGEDM
COMMON

LPLUARD
COMMON

LPUTRN
COMMON

MAEROD
COMMON

MAGCrL
COMMON

MATMAT
COMMON

MATRIX
COMMON

MAXVEC
COMMON

MCGDST
COMMON

MCLCDL
COM™MON

MCTSTP
COMMON

MEIGEN
COMMON

MEXTRC
COMMON

MFORCE
COMMON

MINZRT
COMMDN

MINTGR
COMMON

MINTIL
COMMON

MLINAR
COMMON

MLODFM
COMMON

MLFARO
COMMON

MMGOL
COMMON

MMMUL T
COMMON

BLOCKS:

BLOCKS::

FLOCKS:

BLOCKS:

BLOCKS:

BLOCKS::

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKE:

BLLCKS

BLOCKS:

BLOCKS:

BLOGCKS:

BLOCKS:

BLOCHS:

BLOCKS:

BLOCKS:

BLOC» 3¢

BLOCKS:

LTRANS, MAST, SVECTR
NONE
LPU, PGEOM, PRPRIG, RGEOM. SVECTR
ouTDTA
NONE
GUSTS
NONE
EMASMX. MASS
NONE

ATAHG,
HLONTC,
MOOLFL»

GEAFK.
HUL
QUTDTA

GEARLC,
LANDGL .

GERILC.,
LGCNTC,

ATAHG, MAST

NONE

ATMOS,

GEARK

H_ARCOM, MASS

NONE

NONE

NONE

NONE

NONE

GEARLC .
MTRMFC,

MPZLTX,
FOSHCS

MIRMCN, MTRMFL,

STABDV

SVECTR

QUTDTA

NONE

NONE



MNORMS
COMMON

MORDEK
COMMON

MPRF IL
COMMON

MPRPAR
COMMON

MFTURB
COMMON

MRTARO
COMMON

MEORT
COMMON

MESAG
COMMON

MSTAB
CONMON

MTFTRE
CCOMMON

MTRIM
COMMON

MTRMLM
COMMON

MYMULT
COMMON

Mz CA
COMMON

M3TNPS
COMMON

NDMLOC
COMMON

NEWMU
ZOMMON

NEWFL
COMMON

NEWRAF
CUMMON

NEWL
COMMON

NORMS
COMMON

OIATMOS
COMMON

QICARL
COMMON

BLOCK:5?

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLUCKS?

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

ELOCKS:

BLOCHS:

B.OCKZ:

BLOCKS:

BLOCKS:

BLICKS:

TR-1151-2
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none  OF POOR QUALITY
ATMOS

NONE

PAROCN. PGECM, FRUP. PRPRIS
GCMPRS

RAROCN. RGEOM, ROTOR. RSTATE
NONE

NONE

MDEL TX» STABDV

MTAMPC

MTRMCN, SVECTR, TRMOT

ATHOZ, GCMFFS, GEARK, MASS,
MTRMFL, SVELTR

NONE

NONE

NONE

AUXVTR., HULL, LTRANZ, NDHTHT
NDPHT, NDRHT, OQUTDTA, PGEOM,
FROP, RGEOM, ROTOR, SVECTR,
_TAIL

MODLFL, MTRNCN, MTRMFL, SVECTR
FMDLFL, FEvCTT, FTRMCHN, PTRMFL.
NONE

MPULFL, PSTATE, R3TATE, TRIMHL.
TRMCNT, TEOEFL

NONE

ATMOZ, OUTHD, UNILST

CABLZ, CABLY, UNILST

c-10

OIEXST
COMMON

NIFCceC
COMMON

OIF."3
COMMON

OIGEAR
COMMOL

OIGEOM
COMMON

QIGUsST
COMMON

DIHARD
ZOMMON

OIHIFC
COMMON

DILARQ
COMMON

0IMASE
COMMON

oIMCLC
COMMGN

0IMGOR
CLIMMON

CloR= T
CO 1IN

OIMTRA
comMmi.!

DIFARD
COMMON

fIPCGEQ
COMMON

NIFGST
COMMON

QIFIFC
ccr

O1FMAS
comM LIN

OIFROF
COMMODS

QIFROP
COMMON

BLOCKS?

ELOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

PLOCKS:

BLOCKS:

BLACKS:

BLOCKS.

BLGCHS:

BLOCKS:

BLOCHS:

BLCCKS:

BLOCKS:

BLOCY. 32

BLOCKS:

LLOCK S

|

S
v
-

JETHST, OUTHD, UNILST

CLOSLP, FCSGNS, FCSLIM, FDBKFL,
POSHCS, UNILST

KPF, KRF, OUTHD, SHDRCN,
UNILST

GEARC, GEARK. GFRAMk., LANDGL,
MUKG, OUTHD, UNILST

HULL, LPL, OUTHD, PGEOM,
FPRFRIZ. RGLECM, RHRLOC, SVECTR,
TAIL. _MILST

GETRNG, 13°CM. | PGCOMy OUTHD,
RSRCLZ, GCAM. UNILST

8 1AUTS,. TDRVS, TPARAM,
UNLL o,

FSGHCN, KPH, KRH, OUTHD,
UNILST

FSAROM, OUTHD, PAROCN. RARODCN,
UNILST

MASS.: ODUIHD, RMASCN, NILST

MECLIM, OUVHD, UNTLSY

MALT, TUTHD, UNIL-T

UNILST

CALMHD,

SDEFL., UNILSI

UNTLST

PAYLOT, UNILST, USCLTH

PGSTRN, FYGCOM, UNILET

KGF, KH': i'RFy OUTHD,
SHLPCN, LTLST

PMPST  UNILST

COMAND, LNt COM, OUTHD, PFETHR,
RSI.ASH, TDEFLC. UNILST

OUTRD, PSTATE. RSTATE, UNILST



DIFYST
COMMON

) OIRIFC
- COMMON

QISTAB
COMMON

Jﬁwnji

OISTAT
'} COMMON
<

OIZTEP
COMMON

-~ C TIFC

FOMMON

. UGTOIN
" COMMON

PAERD
COMMON

> PAXVEC
E COMMON

PBODRT
COMMON

FCABLE
COMMON

- PCGDST
- COMMON

FELRAT
COMMON

FERTUR
COMMON

PFORCE
COMMON

PLEEZ
COMMON

FORAVTY
COMMON

PGITON
COMMON

PGUST
COMMON

PHIFC
COMMON

PINTIL
COMMON

i FLINAR
COMMON

PLODFM
COMMON

TR-1151-2

OCKS:

BLOCKS:

BL"T I3

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCK=:

BLOCKSZ:

BLOCKHS:

BLOCKS:

BILLOCKHS:

BLOCES:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCH=:

BLOCHZ:

BLOCKHE:

ORIGIAL 7y -
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UNILST
KGR, ¥VHR, OUTHD, SHDRCN,
UNIL=:
STABRDV
ERATES: OUTHD, SVECTR, UNILST
OUTHD. UNILST
KGT» KFT, KRT., OUTHD. UNILST
OUTHD. UNILST
PAYLOD, FYOPUT
ATACHF. CABLE, LTRANS, PATCH,
FAXVTR: PLTRNS, FSVCTR, FYOFUT,
SVECTR
FBTRNS, FERATS. PSVCTR
FATCH., FYDPUT
ATACHF, FATCH. FAYLOD
PBTRNS., FERATS, PSVCTR
TRMCNT
NONE
ATMO=, FSVCTR, PYDPUT
ATMOZ, FLTRNS: PMASS
FYGCOM
POUSTS
GEFF, FPH, DLTDTA, PGEOM, PSTATE
FOLTAX, FERATS, .PGBUFF, PGUSTYS,
PMASZ, FFRNTC, F3VCTR. PTRMCN,
FPTRMFL, PRTMFC, PYAROM
STAEDV
PZVCTR
Cc-11

FMATRX
COMMON

FMOVAR
COMMON

PMTRML
COMMON

FOSHLD
COMMON

PPRFIL
COMMON

PFTURB
COMMON

PRCOLM
COMMON

PRNDOM
COMMON

PROFIL
COMMON

FRFARD
COMMON

FRTEFC
COMMON

FSTAE
COMMON

FPSTORE
COMMON

FTCLSD
COMMON

PTIFC
COMMON

PTPTRB
COMMON

PTRIM
COMMON

FTRMLM
COMMON

PTRMRT
COMMON

PTRNFM
COMMON

FTURB
COMMON

PWINDS
COMMON

PWLOAD
COMMON

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLQCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

PMASS

NONE

MTRMFL

LTRANS, OUTDTA. POCTHCS, POSHD.
SENSOR, SVECTR

NONE

CBLTEN

TR.MFL

PGBUFF, PGSTRN. PLTRNS

OUTDTA, FSTATE. RSTATE. TSDEFL
ATMOS, GEFP, KGF, KHP,

LTRANS., NDPHT, QUTDTA- PAROCN,
PGEOM, FROP, PRFRIG, FSTATE,
VRINGP

PMASS, FSVCTR

POLTAX

POPWNT, FPRNTC, PEVCTR, FYOPUT
NONE

GEFF. KFT, F3TATE

PTRMF

FSVCTR, FTRMCN, PTRMFL. TRMQT
ATMOS, CABLI, CBLTEN. HULL,
PAYLOD, PMASS, PSVCTR, PTRMFL
FLTRNZ, FPSVCTR, SVECTR

LTRANS, FRTRNS, FLTRNZ, PSVCTR
NONE

ATMOS, PAYLOD, PGUSTS, FLTRNS,
PSVCTR, PYOFUT

ATMOS, PYAROM, FYOFUT

(- =+

o



O e s

GUESTN
COMMON

RANDOM
COMMON

RGUSTS
COMMON

RHIFC
COMMON

RMASS
COMMON

ROTARD
COMMON

RIATEFC
COMMON

ROTHQY
COMMON

RPF IFC
COMMON

RPHIFC
COMMON

RFFIC
COMMON

RPTIFC
COMMON

RTIFC
COMMON

SETFCS
COMMON

SGLFLW
COMMON

SHADOW
COMMON

SHDANG
COMMON

SHDELM
COMMON

SINTRP
COMMON

SMOTCG
COMMON

SORT
COMMON

STAB
COMMON

EYDTRN
COMMON

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOKCS:

BRLOCKS:

BLQCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCHS:

BLOCKS:

Bl.OCK=:

BLOCHS:

BLOCHKES:

BLOCKS:

BLOCKS:

BLOCKS:

BLOC: 5.

BLOC!'S.

TR-1151-2
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GSTRNG: SGUSTS

GBUFF, GSTRNG. LTRANS, OUTDTA
GEFR,» VRH, QUTDTA, RGEOM. RSTATE
EMASMX

GEFR, KGR, KHR. LTRANS,

NDRHT, OUTDTA., RARCCN. RGEOM.
RMASCN, ROTOR. RSTATE. SVECTR.,
VRINCR

AUXVTR, MASS, SVECTR

NONE

KPF., KRF. QUTDTA

NONE

KR?, OUTDTA

QUTDTA

GEFR,» FRT, RSTATE

CLOZLF, COMANG, ERATES, FCSINT,
FCILIM, FDBLFL, SVECTR

CLOSLP. “CDINT, FCSCNS, FCSINT,
FCILIM, OUTDITA

LTRANS, SHDFCN. SHDFCN, SHDRCN
NONE

NONE

NONE

NONE

NCNE

OELTAX, STABDV

NGHNE

ORIGINAL PAGE
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STOLC
COMMON

STOMS
COMMON

STOPS
COMMON

STORE
COMMON

sSTOS
COMMON

STOTS
COMMON

STOTXG
COMMON

STOXC
COMMON

STOXG
COMMON

STOXPG
COMMON

SLIMCON
COMMON

SUMFOR
COMMON

TALFOR
COMMON

TANGLS
COMMON

TEIGEN
COMMON

TGLOAD
COMMON

TINTGR
COMMON

TLINAR
COMMON

TMOVAR
COMMON

TONLY
COMMON

TFTURB
COMMON

TQUEST
COMMON

TRIM
COMMON

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

Bl_OCYS:

BLOCKS:

BLOCHS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

BLOCKS:

FSTATE,

SVECTR

PSVCTR

HLCNTC,
QUTDTA.
VRINGP,

SVECTR

PSVCTR,

PGUSTS,

FSTATE,

SGUSTS

FGUSTS

NONE

LTRANS

NONE

OUTDTA,

NONE

ATMOS,

NONE

STABDV

TAIL

ATMOZ,
TDRVS,

CBLTEN

OFWANT,

FPETATE-
TEDEFL

AUXGET.

QUTDTA,
TFARAM

RSTATE. TSDEFL

LGCNTC,
FOSHCS,
VRINGR

MCLMEL,
PRINTC,

OPWANT .
STALLS,

SVECTR

SGUSTS

RSTATE. TSDEFL

TAIL, TAUTS, TSDEFL

QUTDTA,. TLAROM

STALLS. TAlL.,

FOPWNT

RETATE, TRMCNT. TRMQT,



T .

onres s st

TRML 1IN
COMON

TRNFRM
COMON

TRXFOR
COMMON

TIROLM
COMMON

TRTAN
COMMON

TETCOM
COMMON

TSTWNA
COMMON

VORTNQ
COMMON

VRNGLE,
COMMON

VAL T
TOMMOW

VIALD
COMMNON

VINORM
UOMMON

VIRCA
COMMOWN

\Isun
COMMON

WINDS
COMMON

wMant
COMMON

WRTINC
CLOMMON

WRTIVD
COMMON

WRYMSR
COMNON

WRTFR
COMMON

WRTSTA
COMMON

WRYTSR
COMMON

WNRYVOL
COMNON

BLOCE S

BLOCK S

PLOCKR

BRLOCK S

BLOCK S

BLQCRG

BOCKNS

RLOUN

MOCKS:

BLOCK

BLOCK St

BLOUK

BRLOCH 2

BLOCK S

WLOCK S

OO

BLAWY St

BLOCK

R_QC R

BOCs a

BLUOCM W

BPLOCY Tt

PLACH

TR-1151-2
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MECLIM. PARUCN. PRTATE. RSTATE, .
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TAUTS, TRIMFL. 13DER
FTRANG. L TRANS. SVECTR
NONE

NONE

DELTAX. POLYAX. SYARDY
LNRCOM. FFETHR., RSWARH. TREFLUC
NONE

NONE

NONE

NONE

NUNE

NONE

NONE

NONE

ATMOS, AUXVTR. GLUSTH, ML,
LPUAC . LTRANSD oUThita, FROP,
ROTOR. SENSOR, sVEL TR, TALL

MDELTX
DEL TAX, DL TAX
INVALD
STARDY
SIABRDY
STARDV
TTARDV

DELTAY

C-13

T "Wml.
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APPENDIX D

CALLING—CALLED AND CALLED-CALLING
SUBROUTINE CROSS REFERENCES

Example:

Subroutine BODRAT calls:

Subroutines MVMULT

V3ADD

Subroutine DSKIVL is called by:

Subroutines PRPARO
ROTARO

TR-1151-2-V D-1
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AEFFCT
CALL

AERQ
CALL

AMASMA
CALL

APPMAS
CALL

ARDTRN
CALL

AUXVEC
CALL

AVLIFT
caLL

BODRAT
CALL

BOYUNC
CALL

CABL-V
CALL

CALLCCT
CALL

CALCDL
CALL

CALCFC
CALL

CALCHP
CALL

CALCSD
CALL

CALCTA
CALL

CBLFOR
CALL

CBLTEN
caLL

CDERV
CALL

CFLOW
caLL

CGDIST
caLL

CrI3TP
CALL

LCEFM
caLL

SUBRQUT INES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SIUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINESS

SIJBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SIJBROUTINES:

SIJBROUTINES:

SUBROUTINES:

SIUBROUTINES:

SUBROUTINES:

SUBROUTINES:

TR-1151-2
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SUBROUTINE CALL CROSS REFERENCE
it T U U R

NONE

HULARQ, LFUARO,
RPTIFC., SHADGW.

GHVIFC, GTIFC,
NDMLOC, RFHIFC.
WINDS

NONE

MSSAG

MMMULT, MVMULT,. M3TNPS

CROSS, MVMULT, V3IADD. VISUB

NONE

MVMULT., V3ADD

MVMULT, V3ADD., V3SCA

CROSS, MVMULT

INFLOW, ITERCT, LMGUES, MSSAG
NONE

LEQT2F, MSSAG, VMULFF, VMULFM
NONE

AUXVEC. BODRAT, CALCFC, EULRAT,

FORCE, GETSD. HWGEEZ. IACLOD,
LOADRCA, LOADT, LOADUA, MAXVEC,
FROFIL. TRNFRM

NONE

CABLEV,
v2eCA

CBLTEN, CUNITV, VVMULT,

NONE

NONE

NONE

VZIECA,

V3suUB

CLTSTP, MSSAG

SMOTCO

D-2

CLCMFC
CALL

CLCMSD
CALL

CLCPSD
CALL

CLCSVD
CALL

CLMSVD
CALL

CLMTRM
CALL

CLTSTP
CALL

CLTSVD
CALL

CMAXAI
CALL

CMPINC
CALL

COFVEC
CALL

COMGEN
CALL

CONTRL
CALL

CPINC
CALL

CROSOP
CALL

CROSS
CALL

CUNITV
CALL

CiMCoS
caLL

DCFLWC
CALL

DEFCT
CALL

DHTIVL
CALL

DEKIVL
CALL

TIKLOD
CALL

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SIJBROUTINES:

SUBROUTINES:

SIJBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUUBROUTINES:

SUBROUTINES:

SUUBROUTINES:

SUBROUTINES:

LEQT2F,

AUXVEC,
GETMSD.,
LOADMT,
MAXVEC,

GETPSD,
PPRFIL.,

CALCSD,

CLCMSD

MVMULT

NONE

CALCSD.,

V3NORM

CMAXAL,

NONE

GETT12,

COMGEN,

M35AG,

NONE

CROSOP,

MVMULT,

M3SAG

NONE

MSSAG

NONE

MVMULT

NONE

MSSAG, VMULFF., VMULFM
BODRAT. CLCMFC. EULRA:
HGEEZ.» IACLOD. IMLOAD,
LODMCA. LODMUA. LODSVC
MFORCE., MPRFIL. TRNFRM
PAXVEC., PFORCE. PGEEZ.
PTRNFM -
MSSAG

CLCFSD, MSSAG

MSSAG

INTERP. POSHLD

FDBACK, SGLFLW, SUMCON
V3NORM

MVMULT

V2NORM, V33CA



DVTRST
CALL

DiMcos
CALL

EIGEN
CALL

ESTMUO
CALL

ESTRUO
CALL

ESTUQ
CALL

EWLRAT
CALL

EXHAST
CALL

EXTRAC
CALL

FDBACK
CALL

FILARY
CALL

FLAGS
CALL

FLAP
CALL

FMSDV
CALL

FORCE
CALL

FORM3Y
CALL

FRMGRDV
CALL

FRMLVH
CALL

FRMMSV
CALL

FRMPYT
CALL
FRMTSV
CALL
FRMTVY
CALL

FRMVTR
CALL

FRTION
CALL

TR-1151-2

SUBROUTINES:

SUBRQUT INES?

SUBROUT INES:

SUBRROUT INES!?

SUBROUT INES?

SUBROUTINES?

SUBROUTINES?

SUBROTUINES?

SUBRQUT INES:

SUBROUTINESS

SUBROUTINES:

SUBROUTINES:

SUBROQUTINES!

SUBRCGUTINES:

SUBRQUTINES:

SUBROUT INES?

SUBRQUTINES:

SUBRQU T INES?

SUBROUTINES!

SUBRQUT INES!

SUBROUT INES:

SJIBROUTINES:?

SUBROUT INES:

SUBRQUT INES:

ORIGINAL pio¢ §g
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EIGRF, MSSAG

CLCMSD, MSSAG. MTRMLM

FTCLSD. PTRMLM

FORCE.
TRMLIM

MVMULT. SUMCON, SUMFOR.

MVMULT.

V3SUR

CLCEF™

NONE

MYMULT,

WINDS

NQONE

NONE

NONE

AERD, GRAVTY,
RQTEFC

HCABRLE., LGEAR.

MSSAG

MVYMULT

M3TNFS

NONE

NONE

MSSAG

NONE

NONE

MVMLLT

FUSARO
CALL

GEARF
CALL

GEARV
CALL

GEFCON
CALL

QERCFS
CALL
GETHSD
CALL

GETPSD
CALL

GETSD
CALL

GETSRG
CALL

GETTIZ
CALL

GHCIFC
CALL

GHVIFC
CALL

GINTRF
caLL

CGRAVTY
CALL

GTAIFC
CALL

GTIFC
CALL

GUNITV
CALL

GUSGEN
CALL

GUST
CALL

HCABLE
CALL

HDIFC
CALL

HGONTC
CALL

HGEEZ
CALL

HGEOM
CALL

HGLOAD
CALL

SUBROUT INES?

SUBROUT INES!?

SUBRQUTINES:?

SUBROUT INES

SUBROUT INESE

SUBRROUTINES:

SUBROUTINES:

SUBROUTINES!

SUBROUTINES:

SUBRQUTINES:

SUBROUT INES:

SUBROLITINES®

SUBRQUT INES:

SUBRRQUTINES!E

SURROUT INES?

SUBRRQUTINES?

SUBRQUT INES?

SUBRRQUT INES:

SUBRQUTINES?

SUBROUTINES:

SURROUTINES!?

SUBROUTINES?

SUBROUTINES:

SUBRROGUTINES?

SUBROUT INESH

FRTION,
MVMLLT,

CROSS,

MMMULT

V3INORM

MSSAG,

MSSAG,

MSSAG,

INTERF,

FRMLVH,

MVMULT .

MVMLUL T,

NONE

NONE

MVMULT,

cimcas,

GUSGEN,

SMOTCG

NONE

MVMULT,

GEARV,
VIADD,

MVMULT,

FELRAT,

MYMULT,

SMOTCG

GERCFS, GUNITV,

V3ISCA

V3IADD. V3INORM

MVMULT

VMULT. VMULFF
VMULFF

VMULFF

MSSAG

MVMULTY

SINTRFP

V3sCA

V3ISCA

DIMCOS

RANDOM

VIADD

CROSS. V3ADD

MSSAG

MSSAG,

VMULFF
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HLAMOR
CALL SUBROUTINES:

HLAFAY
CALL SUBRQUTINES:

HLASIM
CALL SUBROUTINES:

HMOVAR
CALL 3UBROUTINES:
HONLY
CALL SUBROUTINES:
HRDLIM
CALL SUBROUTINES:
HLLARND

CALL SUBROUTINES:

HWLOAD
CALL SUBROUTINES:
IACLOD

CALL SUBROUTINES:

IMLOAD
CALL SUBROUTINES:

INATMOS
CALL 3UBROUTINES:
INCABL
CALL SUBROUTINES:
INEXST
cAaLL SUBROUTINES:
INFC3C

CALL SUBROUTINES:

TR-1151-2

REFFCT.
CLCMSD,
INGEAR
INHIFC.,
INMRST,
INSTAB.
LOD3VC,
MCTSTP,
MSSAG,

TRNFRM»

AEFFCT .
C3DIST,

MTRIM,

AUXVEC.
s,
INGEQM,
INLARO,
INMTRA,
INSTEF,
MATRIX.,
MINTGR,

UERSET

AUXVEC,
CKTSTP,

INATMOS . INCAR,

LPINFIFC,

INHARO,
INMCLC,
INPGST,
INFROP,
INSTEF,
MCDGST,
PINTIL.,
FPTRMRT,
TINTGR»
TRNFRM

AEFFCT,
CGDIST,
INFCSCH
INGUST,
INMASS,
INFROF »
INSTAT,
INTIFC,
MCSDST
STORE,

NONE

HGL D D

NONE

BOYUNC,
V3SUR

GHCIFC,

TRIM,

INHIFC,
INMOOR.,
INPIFC,
INPYST,
INTIAL,
MSSAG,

PMATRX.,
PTRNFM,
TLINAR,
UERSET

AUXVEC,
IMSL,
INFIFC,
INHARQ,
INMCLC,
INPROF,
INSTEP,
LINEAR,
MSSAG,

HMOVAR,

HONLY +

MS3SAG,

CROSS, LOADAM,

V3ADD

MVYMULT,

M3S3AG,

MSSAG,

AROTRN,

MSSAG,

33CA

OIATMOS

QICABL

QOIEXST,

OIFCsSC

QUESTN,

INGEAR,

MSSAG,

ORIGINAL FhAuc o
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BODRAT,

INATMOS,

INGUST,
INMASS,
INPIFC,
INTIAL,
MAXVEC,
MINTIL.

BODRAT,
CLCFPSD,
INEXST.

INLARO,
INPARO,
INPMAS,
INRIFC.,
INTIFC,

PAXVEC,

FSTORE,
SETFCS,
TQUEST,

BODRAT.,

INATMOS,

INGEAR.
INHIFC,
INMOOR.
INRIFC.,
INTGTR.,
MATRIX,

RUESTN,
TRNFRM,

HWLOAD

SMOTCG,

MVMULT .,

V2ISUR

INGEQOM,

CGDIST,

INFIFC,

INHARQ,
INMOOR,
INRIFC.
INTIFC,
MCGDST,
ML INAR.

STORE,

CALCSD.,
IMSL,
INFCSC,

INMASS.
INPGED,
INPROF,
INSTAB.
MATRIX,

PCGDST,

FTRIM,
STORE.,
TRIM,

CALCSD,

INEXST,

INGEQM.
INLARO,
INPIFC,
INSTAR,
INTIAL,
MAXVEC,

SETFCS,
UERSET

TONLY .,

VMULFF

VMULFF»

D=4

INGUST,

INFIFC
CALL

INFLOW
CALL

INGEAR
CALL

INGEQOM
CALL

INGUST
CALL
INHARD
Ceulb

INHIFC
CALL

INLARQ
CALL

INMASS
CALL

INMCLC
CALL

INMOOR
CALL

INMRST
CALL
INMTRA
CALL

INPARD
CALL

INPGEO
CALL

INFGST
CALL

INPIFC
CALL

INFMAS
CALL

INPROF
CALL

INFROP
CALL
INPYST
CALL

INRIFC
CALL

INSERT
CALL

INSTAB
CALL

INSTAT
CALL

SUBROUTINES!?

SUBROUTINES:?

SUBROUT INES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUT INES:

SUBROUTINES:

SUBROUTINES:

WEBROUTINES?

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROQUTINES:

SUBROUTINES?

SUBROUTINES:

SUBROUT INES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

OIFIFC, TSTWKA

MSSAG. ZRPOLY

MSSAG., OIGEAR

HGEQM, LPGEOM. OIGEOM

MSSAG, 0IGUST

AMASMA, LOADHM. MSSAG, QTIHAR:

MSSAG. OIMIFC

L.ODFSM. MSSAG. OILARO

MSSAG, QIMASS
MSSAG, OIMCLC
MSSAG, OIMOOR
OIMRST, TRNFRM
OIMTRA
LOADRM, OIPARO
MSSAG, OIFGED
MSSAG, OIPGST

MSSAG, OIFIFC. TSTWKA

MSSAG, QIFMAS
MSSAG, OIPROF
MSSAG, OIFROP

OIFYST, FBODRY, FTRNFM

MSSAG, OIRIFC, TSTWKA
NANE
CISTAR

MSSAG, OISTAT
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INSTEF LODSV
CALL SUBROUTINES: MSSAG. OISTEP CALL SUBROUTINEST CROSS., MVMULT., V3SCA. V3SUB
INTERP LaoP
CHLL SUBROUTINEST MSSAG CALL SUBROUTINEST NONE
INTGTR LPGEOM
CALL SUPROUTINES: CLCSVD., DVERK., FORMSV, MSSAG CALL SUBROUTINEST MSSAG
INTIAL LPUARQ
CALL SUPROUTINES: NONE CALL SUBROUTINES: CALCHF, DSKLOD. EXHAST, FUSARO.
PRPARD, ROTARD. RPFIFC. RPIFC
INTIFC
CALL SUBROUTINEST MSSAG. CITIFC LPUTRN
CALL SUBROUTINES: MMMULT, M3TKPS
INIMMD
CALL SUBROUTINES: MSSAG MAERQ
CALL SUBROUTINES: GHVIFC. GTIFC. HULARO, MLPARO.
IN1MOD NDMLOC, SHADOW, WINDS
CALL SUBROUTINES: MSSAG
MASCOL
IPLOTF CALL SUBROUTINES: NONE
CALL SUERRQUTINES: JDATE
MASMAT
ITERCT CALL SUBROLTINES: APPMAS, LINVIF. MSSAG. RMASS
CALL SUBROUTINES: MSSAG. NEWRAP. VORING, VRNGLM
MATRIX
LGEAR CALL SUBROUTINES: LOADAM, MASMAT
CALL. SUBRROUTINES: GEARF, SMOTCR, V3ADN .
MAXVEC
LGPOS CALL SUBROUTINES: HGCNTC. LGPOS
CALL SUPROUTINES: MVMULT, V3ADD
MCGDST
LINEAR CALL SUBROUTINES: V3SUB
CALL SUBROUTINES: EIGEN. STAR, WRTSTB
MCLCDL
LMGUES CALL SUBROUTINES: NONE
CALL SUBROUTINES: MSSAGs ZQADR
MCTSTP
LOADAM CALL SUBROUTINES: CLTSTP, MSSP"
CALL SUBROUTINES: NONE
MEIGEN
LOADCA CALL SUBROUTINESt EIGRF., MSSAG
CALL SUBROUTINES: CROSS. MVMULT
MEXTRC
LOADFM CALL SUBROUTINES: NONE
CALL SUBROUTINES: CALCSD. EXTRAC, INSERT, SUMCON
MFORCE
LOADHM CALL SUBRQUTINES: CLMTRM. GRAVTY, LGEAR, MAERO.
CALL SUBROUTINES: NONE ROTEFC
LOADMT MINSRT
CALL SUBROUTINEST CROSOP, INIMMD, MMMULT. M3SCA CALL SUBROUTINES: NONE
LOADFM MINTGR
CALL SUBROUTINES: NONE CALL SUBRQUTINES: CLMSVD, DVERK. FRMMSV, MSSAG
LOADT MINTIL
CALL SUBROUTINES: CROSOP, INIMOD. MMMULT. M23SCA CALL SUBROUTINES: NONE
LOADUA MLINAR
CALL SUBROUTINES: MVMULT CALL SUBROUTINES: CMPINC., MEIGEN, MSTAB, WRTMSB
LODFSM MLODFM
CALL SUBROUTINES: NONE CALL SUBROUTINES: CLCMSD, MEXTRC, MINSRT
LODGST MLFARQ -
CALL SUBROUTINES: CROSS, V3ADD CALL SURRQUTINES: FUSARO. MPRFAR, MRTAROD
LODMCA MMGCOL
CALL FJBROUTINES: CROSS, MVMULT CALL SUDROUTINES: NONE
LODMUA MMMULT
CALL SUBROUTINES: MVMULT CALL SUBROUTINES: NONE

TR-1151-2
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MNORMS
CALL SUBROUTINES:

MORDSK
CALL SUBROUTINES:

MPRFIL
CALL SHBROUTINES:

MPRPAR
CALL SUBPROUTINES:

MPTURB
CALL SUBROUTINES:

MRTARO
CALL SUBROUTINES:

MSORT
CALL SUBROUTINES*

MSSAG
CALL SUBROUTINES:

MSTAB
CALL SUBROUTINES:

MTFPTRB
CALL SUBROUTINES:

MTRIM
CALL SUBROUTINES:

MTRMLM
CALL 3SUBROUTINES:

MVMULT
CALL SUBROUTINES:

ZSCA
CALL SUBROUTINES:

M3TNPS
CALL SIUBROUTINES:

NDMLOC
CALL SUBROUTINES:

NEWMU
CALL SUBROUTINES:

NEWPU
CALL 3UBROUTINES:

NEWRAP
CALL SUUBROUTINES:

NEWU
CALL 3UBRDUTINES:

NORMS
CALL SUBROUTINES:

OIATMOS
CALL SUEROUTINES:

QICABL
CALL SLSROUTINES:

QIEXST
CALL SUBROUTINES:

TR-1151-2
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MMGCOL, MSORT

NONE

GUsT

AROTRN. MCLCDL. MORDSK,
MVMULT, SMTOCG

CDERV, CLCMSD. MSSAG, STOMS. STOXG

AROTRN, MCLCDL., MORDSK, MVMULT.
SMTOCG

NONE
NONE
FMSDV, MPTURB
NONE

CLCM3D, ESTMUIO, MEXTRC, MINSRT,
MLODFM, MNORMS, MTPTRE., NEWMU,
PMTRML

NONE

NONE

NONE

NONE

MMMULT. MSSAG, MVMULT. V3ADD
CLCMSD, LEQT2F, MTRMLM
LEQTZ2F, PTCLSD. PTRMLM

MS3AG

CALCESD, LEQT2F, SUMCON, TRMLIM
FLAGS. MAGCOL- SORT

NONE

NONE

NONE

D-6

OIFCSC
CALL

OIFIFC
CALL

OIGEAR
CALL

OIGEOM
CALL

01GUsT
CALL

OIHARD
CALL

OIHIFC
CALL

0ILARO
CALL

OIMASS
CALL

0IMCLC
CALL

OIMOOR
CALL

QIMRST
CALL

OIMTRA
cAaLL

0IPARD
CALL

OIFGEOD
CALL

OIPGST
CALL

OIPIFC
CALL

QIPMAS
CALL

OIPROF
CALL

OIPROP
CALL

OIPYST
CALL

OIRIFC
CALL

0IZTAB
CALL

OISTAT
CALL

OISTEP
CALL

SUBROUT INES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SIUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SURROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBRCUTINES:

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE
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OITIFC
CALL

QUTOIN
CALL

PRERO
CALL

PAXVEC
CALL

PBODRY
CALL

PCABLE
CALL

FCGDST
CALL

PELRAT
CALL
FERTUB
CALL

PFORCE
CALL

PGEEZ
CALL

PGRVTY
CALL

PGSTGN
CALL

PGUST
CALL

PHIFC
CALL

FINTIL
CALL

PLINAR
CALL

FLODFM
CALL

PMATRX
CALL

PMOVAR
CALL

PMTRML
CALL

POSHLD
CALL

PPRFIL
cALL

FPTURB
CALL

PRCOLM
CAaLL

SUBROUTINES:

SUBROUTINES!

SUBROQUTINES:?

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:?

SUUBROUT INES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROJTINES:

SUBROUTINES?

SUBROUTINES:

SUBROUTINES:

SIUBROUT 1NES:

SUBROUTINES!

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

TR-1151-2

NONE

PMOVAR,

MVMULT,

MVMULT

CBLFOR,

V3SCA,

MVMULT

NONE

PAERO,

CROSS,

MVMULT .

CiMCcos

PG2TGN.

DCFLWC,

NONE

CPINC,

EXTRAC,

LINVIF,

NONE

NONE

MVMULT

PGUST

CDERV,
STOXPG

NONE

ORIGINAL PAGE IS
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PWINDS: PWLOAD, SMOTCG
V3ADD, V3GUB

SMOTCG
v3suB
PCABLE, PGRVTY PRTEFC
V3ADD

Va3sCA

PRNDOM

DHTIVL, DVTRST
EIGEN, PSTABs» WRTPSB
INSERT, PTCLSD

MSSAG
CLCPSD, MSSAG. STOPS,

D-7

PRNDOM
CALL

PROF IL
CALL

PRPARO
CALL

PRTEFC
CALL

PSTAB
CALL

PSTORE
CALL

PTCLSD
CALL

PTIFC
CALL

PTPTRB
CALL

FTRIM
CALL

PTRMLM
CALL

PTRMRT
CALL

PTRNFM
CALL

PTURB
CALi.

FWINDS
CALL

PWLOAD
CALL

QUESTN
CALL

RANDOM
CALL

RGUSTS
CALL

RHIFC
CALL

RMASS
CALL

ROTARD
CALL

ROTEFC
CALL

SUBROUT INES:
Su *ROUTINES?

SUBROUT INES:

SUBROUTINES:
SUBROUTINES:
SUBROUTINES:
SUBROUT INES:
SUBROUTINES:
?HBROUTINES’

SUBROUTINES:

SUBROUTINES:
SUBROUTINES!
SUBROUTINES:

SUBRCUTINES:

SUBROUTINES:
SUBROUTINES:
SLBROUTINES:
SUBROUTINES!:
SUBROUTINES:
SUBROUTINES:
SUBROUTIRES:

SUBROLITINES:

SUBROUTINES:

GETSRG, MVMULT

CONTRL, GUST, HRDLIM, TSTCOM
AR" . ~xly AVLIFT, CALCCT, CALCDL
COFVEC, DSKIVL., GEFCON, HDBIFC,
MMMILY, MUMULT, SMOTCO

CROSS. MVMULT, V3SCA

FRMPVT. PPTURB

NONE

CLCPSD, FTRMRT. PTRNFM

DHTIVL

NONE

ESTPUQ, EXTRAC, INSERT. NEWPU,
NORMS, PLODFM. PTCLSD. PTPTRB
NONE

CROSS, MVMULT. V3ADD

MMMULT, M3TNPS, STDTRN

CALCSD., CDERV. M3SaG. STOLC,
STQS, STOXC, STOX"

CROSS, MVMULT, V3ADD. V3SUB
MVMULT

IPLOTF,» MSSAG. OUTOIN

RGUSTS

GETSRG» GINTRP, MVMULT

DCFLWC, DHTIVL, DVTRST

MSSAG

AROTRN. AVLIFT, CALCCT, CALCSD
COFVEC, DSKIVL, FLAP, GEFCON,
HDIFC, MMMUULT, MVMULT, ROTHARY,
SMATCG

CROSS, MVMULT, V3SCA




ROTHQY
CALL

RPFIFC
CALL

RFHIFC
CAlL

RPIFC
CALL

RPTIFC
CALL

RTIFC
CALL

SETFCS
CALL
SGLFLW
CALL

SHADOW
CALL

SHDANG
CALL

SHDELM
CALL

SINTRP
CALL

SMTOCG
CALL

SORT
CALL

STAB
CALL

ETDTRN
CALL

sTOLC
CALL

STOMS
CALL

STOPS
CALL

STORE
CALL

STOS
CALL

STOTS
CALL

STOTXG
CALL

STOXC
CALL

SUBROUTINES:

SUBROUTINES:?

SUBROUTINES!

SUBROUT [NES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SIUBROUTINES:

SIUBROUTINES:

SUUBROUTINES:

SIUBROUTINES:

SLIBROUTINES:

SUBFOUTINES:

SLIBROUTINES:

SUUBROUTINES:

SUBROUTINES:

SIUBROUTINES:

SIUUBROUTINES:

SUBROUTINES:

SIJBROUTINES

SUBROUT INES:

SUBRDUTINES:

SUBROUTINES:

SIUBROUTINES:

TR-1151-2
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NONE

vieCa

CFLOWC, PHIFC. RHIFC
V23CA, V3ISUB

PTIFC. RTIFC

DHTIVL

GUST, MSSAG,» MVMULT. SETCMD,
V35UB, WINDS

LooP

SHDELM

MVMULT

LEFCT, SHDANG

M3SAG

CROSS, MVMULT, V3ADD
NONE

FRMVTR, FTURB

M3ITNFS

SUMCON

NONE

PELRAT, PTRNFM
FIl.ARY

BODRAT. EULRAT, TRNFRM

BODRAT. EULRAT, PELRAT, PTRNFM
TRNFRM

NONE

NONE

STOXG
CALL

STOXPG
CALL

SUMCON
CALL

SUMFOR
CALL

TALFOR
CALL

TANGL S
CALL

TEIGEN
caLL

TGLOAD
CALL

TINTGR
CALL

TLINAR
CALL

TMOVAR
catl

TONLY
CALL

TPTURE
CALL

TQUEST
CALL

TRIM
CALL

TRMLIM
CALL

TRNFRM
CALL

TRXFOR
CALL

TSROLM
CALL

TSTAB
CALL

TSTCOM
CALL

TSTWKA
CALL

VORING
CALL

VRNGLM
CALL

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBPROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUT INES:

SUBRQUT INES:

SUBROUTINES:

SUBROUTINES:

SIUBROUTINES:

SUBROUTINES:

SUBROUTING =

SUBROUTINES:

SUBROUT INES!

SUBROUTINES:

SUBROUT INES!

SUBROUTINES:

SUBROUT INES!

SIUBROUTINES:

SUBROUT INES:

NONE

NONE

NONE

HYMULT

NONE

CALCTA,

EIGRF,

MSSAG,

CLTSVD,

CPINC,

NONE

TALFOR,
TRXFCOR.,

CALCSD,
STOLC.,

IPLO.

ALCSD,
LO0ADFM .
PRCOLM.

NONE

LPLUTRN,

NONE

MSSAG

FRMTVT,

SUMCON

MSSLG

MSSAG

NONE

GTAIFC
MSSAG

VMULFF

DVERK, FRMTSV., MSSAG
TEIGEN, TSTAB. WRTTSB
TANGLS, TGLOAD. TMOVAL
TSROLM

CDERV, CLCPSD. MS3AG,
STOTS. STOTXG, STOXC
MSSAG, OUTOIN

TSTUO, EXTRAC, INSERT
M..WU, NORMS, PERTUB,
SUMCON

STDTRN

TPTURB

Y



VVMULT
CALL

V3ADD
CALL

V3INORM
CALL

V3sCa
CALL

VasuB
caLL

WINDS
CALL

WMEDI
CALL

WRTINC
cALL

WRTIVD
CALL

WRTMSB
CALL

WRTPSB
CALL

WRTSTB
CALL

WRTTSB
CALL

WRTVOI
CALL

SUBROUTINES!

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SIUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINESS

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

SUBROUTINES:

TR-1151-2
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NONE
NONE
NONE
NONE

CROSS, FRMGDV, LODGST. MVMULT,
VZADD, V3ISUB

NONE

NONE

WMEDI, WRTIVD
WRTIVD

WRTIVD, WRTVOI
WRTINC, WRTIVD

NONE



PEFFCY
SUBROUTINES:

RERO
SUBROUTINES:

AMASMA
SUBROUTINESS

APFMAS
ZUBROUTINES:

AROTRN
SUBROUTINES:

AUXVEC
SUBROUTINES:

AVLIFT
SUBROUTINES:

BODRAT
SUBROUTINES:

BOYUNC
SUBROUTINES:

CABLEV
SLIBROUTINES:

CALCCT
SUBROUTINES:

CALCDL
SUBROUTINES:

CALCFC
SUBROUTINES:

CALCHP
SUBROUTINES:

CALCSD
SUBROL'TTNES:

CALCTR
SUBROUT INES:

CBLFOR
SUBROUTINES:

CBLTEN
SUBROUTINES:

CDERV
SUBROUT INES:

CFLOW
SUBROUTINES:

CGRIST
SUBROUTINES!

CKTSTP
SUBRNUTINES:

CLCEFM
SUBRDUTINES:

TR-1151-2
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HLAMDR. ALAPYy, HLASIM
FORCE
INHARO
MAZMAT

INEXST,
ROTAROQ

MPRPAR, MRTARO, FPRPARG,

CALCZD,
HLASIM

CLCMSD. HLAMOR. HLAPAY.

PRPARG:s ROTARD

CALC3D,
HLASIM,

CLCMSD, HLAMOR,
570, STOTS

HLAPAY,

HULARO

CBLFOR

FRPARO,

ROTARO

PRFARC

CALCSD

LPUARD

CLCSVD. CLTEVD,
LOADFM, NEWU,
TPTURB, TRIM

HLAPAY. HLASIM,
PTURB, ROTARD,

TANGLS
PCABLE
CBLFOR
MPTURB, FPTURB, FTLRB. TPTURB
RFHIFC
HLAMOR, HLAPAY, HLASIN
HLAFAY

EXHAST

D~10

CLCMFC
SUBROUTINES:

cLCcMSD
SUBRROUTINESS

CcLCPSD
SUBROUT INES:

CLCSVD
SUBROUT INES:

CLMTRM
SUBROUTINES:

CLMSVD
SUBRQUT INES:

CLTSTR
SUBROUT INES!

CLTSVD
SUBROUT INES:

CMAXAX
SUBROUTINES:

CMFPINC
SUBROUTINES:

COFVED
SUBROUTINES:

COMGEN
SUBROUT INES:

CONTRL
SUBROUT INES!

CPINC
SUBROUT INES:

CROSOP
SUBROUTINES:

CROSS
SUPROUT INES:

CUNITV
SUBRROUTINES!

CimMCns
SUBROUTINES:

DCFLWC
SURROUTINES:

DEF. T
SUBROUT (NES:
DHTIVL
SUBROUTINES:

DSKIVL
SUBROL'TINES:

DSKLOD
SUBROUTINES:

CLCMSD

CLMSVD,
MPTURB,

CLTE VD,
TPTURB

INTGTR

MFORCE

MINTGR

CKTSTP,

TINTGR

CMPINC

MLUINAR

PRFARD,

CONTRL

PROFIL

PLINAR,

CROSS,

AUXVEC,
HGEEZ,
Loonca,
PTRMRT,
WIND3

CBLFOR

GUSGEN,

PHIFC,

SHDELM

PHIFC,

PRFARO,

LPUARD

ESTMUO
MTRIM.

HLAPAY

MCTSTP

ROTARD

TLINAR

LOADMT,

CABLEV
IACLOD,

LODSVC

PWINDS

PGSTGN

RHIFC

FTIFC,

ROTARO

+ HLAMOR»

NEWMU

» FPTURB.,

LOADT

» FDBACK,
LOADCA,

» FGEEZ,

» ROTEFC.

RHRIFC,

MLODFM,

PTCLSD,

GEARV,
LODGST,
FRTEFC.,

sSMOTCG,

RTIFC
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SUPROUTINES: INTGTR. MINTGR. TINTGR SUBROUTINESt GEARF
DVTRST FUSARQ

S IBROUTINES! PHIFC, RHIFC SUBROUTINES! LPURRD, MLPARO
DIMCOS GEARF

SUBROUTINES! GUSGEN SUBROWTINES! LGEAR
EIGEN GEARV

SUBROUTINES: LINEAR. PLINAR SUBROUTINES! GEARF
EIGRF GEFCON

SUBROUTINESt EIGEN. MEICEN. TEIGEN SUBROUTINES: PRPARO. ROTARC
ESTMUO GERCF3

SUBROUTINES: MTRIN SUBROUTINES! GEARF
ESTPUO GETMSD

SUBROUTINES: PTRIN SUBROUTINESt  CLCMSD
ESTUO GETPSD

SUBROUTIMES: TRIM SUBROUTINES: CLCPSD
EULRAT GETSD

SUBROUTINES: CALCSD, CLCMSD, 570%. SURRDUTINES: CALCSD
EYHAST GETSRG

SUPROUTINES: LPUARO SUPROUTINES! PRNDGM. RGUSTS
EXTRAC GETT12

SUBROUTINESt LOADFM. FLODFM. PTRIM. TRIM SUBROUTINES: COMGEN
FDRACK GHCIFC

SUBROUTINES: GONTRL SUBRQUT INES:  HWL.OAD
FLAGS GHVIFC

SUBROUTINES: NORMS SUBFOUTINES: AERO, MAERD
FLAP GINTRP

SUBROUTINES: ROTARO SUBROUTINES: RGUSTS
FILARY cravTY

SUBROUTINES: STORE IUBROUTINES: FORCE, MFORCE
FMSDV GTAIFC

SUPRDUTIMES: M3TAB SUBROUTINES? TANGLS
FORCE GTIFC

SUBROUTINES: CALCSD, ESTUO SUBROUTINES: AERO, MAERD
FORMSY GUNITV

SUBROUTINES: INTGTR SUBROUTINES: GEARF
FRMGDV GUSGEN

SUBROUTINES: WINDS SUBROUTINESt OUST
FRMLVH GUST

SUPROUTINES: GHVIFC SUBROUTINESt MPRFIL, PROFIL., SETFCS
FRMMSV HCABLE

SUBROUTINES: MINTGR SUBROUTINES: FORCE
FRMPVT HOIFC

SUBROUTINES: PSTAB SUBROUTINESt PRFARO, ROTARO
FRMTSV HBCNTC

SUPROUTINES: TINTGR SUBROUT INESt  MAXVEC
FRMTVT HGEEZ

SUBROUTINES: TSTAB SUBROUTINES: CALCSD. CLCMSD
FRMVTR HGEQM

SUBROUTINES: STAB SUBROUTINES: INGEOM

TR-1151-2
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HGLOAD INMTRA
SUBROUTINES: HONLY SUBROUTINES: HLAMOR
HMOVAR INPARO
SUBROUTINES:  HONLY SUBROUTINES: HLAPAY
HONLY INPGED
SUBROUTINES: HULARO SUBRCUTINES: HLAPAY
HRDLIM INPGST
SUBROUTINES: PROFIL SUBROUTINES: HLAPAY
HULARO INPIFC
SUBROUTINES: AERD, MAERO SURROUTINES: HLAMOR, HLAPAY: HLASIM
HWLOAD INPMAS
SUBRGUTINES: HONLY SUBROUTINES: HLAPAY
1ACLOD INPROF
SUBROUTINES: CALCSD» CLCMSD SUBROUTINES: HLAPAY, HLASIM
IMLOAD ) INPROP
SUBROUTINES: CLCMSD SUBROUITNES: HLAPAY, HLASIM
MSL INPYST
SUBROUTINES: HLAMOR. HLAPAY, HLASIM SUBROUTINES® HLAPAY
INATMOS INRIFC
SUBROUTINES: HLAMOR, HLAPAY, HLA™IM SUBROUTINES: HLAMOR, HLAPAY, HLASIM
INCABL INSERT
SUBROUTINES: HLAPAY SUBROUTINES: LOADFM, PLOCFM. PTRIM, TRIM
INEXST INSTAB
SUBROUTINES: HLAPAY, HLASIM SUBROUTINES: HLAMOR, HLAPAY, HLASIM
INFCSC INSTAT
SUBROUTINES: HLAPAY, HLASIM SUBROUTINES: HLAPAY, HLASIM
INFIFC INSTEP
SUEROUTINES: HLAMOR, HLAPAY, HLASIM SUBROUTINES: HLAMOR, HLAPAY, HLASIM
INFLOW INTERP
SUBROUTINES: CALCCT SUBROUTINES: COMGEN. BETSRG
INGEAR INTGTR
SUBROUTINES: HLAMOR, HLAPAY, HLASIM SUBROUTINES: HLASIM
INGEOM INTIAL
SUBROUTINES: HLAMOR, HLAPAY, HLASIM SUBROUTINES: HLAMOR, HLAPAY, HLASIM
INGUST INTIFC
SUBROUTINES: HLA! . HLAFAY, HLASIM SUBROUTINES: HLAMOR, HLAPAY, HLASIM
INHARN INIMMD
SUBROUTINES: HLAMOR., HLAPAY, HLASIM SUBROUTINES:  LOADMT
INHIFC INIMOD
SUBROUTINES: HLAMOR, HLAPAY, HLASIM SUBROUTINES: LOADT
INLARO IPLOTF
SUBROUTINES: HLAMOR, HLAPAY. HLASIM SUBROUTINES: QUESTN, TQUESY
INMASS ITERCT
SUBROUTINES: HLAMOR, HLAPAY, HLASIM SUBROUTINES: CALCCT
INMCLC JDATE
SUBROUTINES: HLAPAY, HLASIM SUBROUTINES: IPLOTF
INMOOR LEQTZF
SUBROUTINES: HLAMOR., HLAPAY, HLASIM SUBRQUTINES: CALCFC. CLCMFC, NEWML, NEWPU,
NEW
INMRST
SUBROUTINES:  HLAMOR LGEAR

SUBROUTINES: FORCE. MFORCE

TR-1151-2 D-12
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LGPOS MAXVEC
SUBROUTINES: MAXVEC SUBROUTINES: CALCSD, CLCMSD, HLAMOR. HLAPAY.
HASIM
LINEAR
SUBROUTINES: HLASIM MCGDST
SURROUTINES: HLAMOR. HLAFAY, HLASIM
LINVIF
SUBROUTINES: MASMAT. PMATRX MCLCDL
SURROUTINESt MPRFAR., MRTARQ
LMGUES
SUBROUTINES: CALCCT MCTSTP
SURRDUTINES: HLAMOR
LOADAN
SUBRROUTINES: IACLOD. MATRIX MEIGEN
SUBROUTINES: MLINAR
L.OADCA
SUBROUTINES: CALCSD MEXTRC
SUBROUTINES: MLODFM, MTRIM
LOADFM
SUBROUTINES: TRIM MFORCE
SUBROUTINES: CLCMSD
LOADHM
SUBROUTINESt INMAROD MINSRT
SURROUTINES: MLODFM, MTRIM
LOADMT
SUBROUTINES: CLCMSD MINTGR
SUBRQUTINES: HLAMOR
LOAD®M
SUBROUTINES: INPARO MINTIL
SUBROUTINES: HLAMOR
LOADT
SURROUTINES: CALCAD ML INAR
SUBROUTINES: HLAMOR
LOADUA
SUBROUTINES: CALCSD MLFARD
SUBROUTINES: MAERQ
 ODFSM
SUBROUTINES: INLARD MLODFM
SUBROUTINES: MTRIM
LODGST
SUBROUTINES: WINDS MMGCOL
SUBROUTINES: MNORMS
LODMCA
SUBRQUTINES: CL.CMSD MMMULT
SUBROUTINES: AROTRN, CQEFCON. LOADMT. LOADT,
LODMUIA LPUTRN, NDMLOC., PRFARO. FTRNFM,
SUBROUTINES: CLCMSD ROTAROQ
LODSV MNORMS
SUBRQUTINES: SUBROUTINES: MTRIM
LOOF MORDSH
SUBROUT INES: SUBROUTINES: MFRPAR,
LPGEQM MPRF IL
SUBRROUTINES: INGEOM SUBROUTINES: CLCMSD
LLFUARO MPRFAR
SUBROUTINES: AERO SUBRQOUTINES: MLPARQ
LPUTRN MPTURE
SUBROUTINES: TRNFRM SUBROUTINES: MSTAR
MAERO MRTARD
SUBROUTINES: MFORCE . SUBRQUTINES: MLPARO
MAGCOL MSORT
SUBROUTINESt NORMS SUBROUTINES: MNORMS
MASMAT

SUBRQUTINES: MATRIX

MATRIX
SURRQUTINES: HLAMOR, HLAPAY, HLASIM
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MSSAQ
SUBROQUT INES?

MSTAB
SUBRROQUTINES?

MTFTRD
SUBRQUT INES?

MTRIM
SUBROQUT INES:

MTRMLM
SURROUTINES?

MVMLLT
SUBRQUT INES?

MISCA
SUBROUT INES?

M3TNPS
SURRQUT INES?
ND.OC
SUBROUT INES!?

NEWMU
SUBRUOLITINES!

NEWFU
SUBROUT INES?

NEWRAF
SUBROUTINES?

NEWU
SUBROUT INESS

NORMS
SUBRROUT INES!

TR-1151-2
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AFFPMAS, CALCCT,
CLCMFC, CLCSVD,
CPINC., CIMCOS,

DIMCQOS, EIGEN.

FRMTSV, CGETMSD,
GETSRG, GETTIZ,
HLAMOR, HLAFAY,
TACLOD. INATMOS, INCABL.
INFLOW, INGEAR, INGUST,
INHIFC. INLARQ. INMASS,

INMOQR., INPGEQ. INPQST,
INPMAS, INPROF, INFROP,
INSTAT, INSTEF INTERP,
INTIFC. IN{MMD, INIMOQD,
LMGUES, LPCEOM, MASMAT.
MEIGEN, MINTGR, MPTURB., NDMLOC.
NEWRAP, FMATRX, FFTURR. FTURBE,

QUESTN, RMASS, SETFCS. SINTRP,

TEIGEN, TGLOAD, TINTGR. TFTURB.
TOUESTY, TSROLM, TSTWKA. VORING,
WRTIVD

CALCFC, CKTSTP,
CLTSVD, MCPINC,
DEFCT. DVTRST,
ESTMUO, FORMSV,
GETFSD, QETSD,

HGEOM, H3LOAD.

HLASIMN. HWLOAD,

INHARQ,
INMCLC,
INPIFC.
INRIFC.
INTOTR,
ITERCT
MCTSTR,

MLINAR

MTRIM

HLAMOR

ESTMUO, NEWMU

ARQTRN. AUXVEC,
CABLEV., CLMTRM,
DERIVL, ESTUQ. EULRAT,

FRMGDV. FRTION, FUSARQD,
GEARV, GEFCON, CETMSD,

GHVIFC, GINTRF, GRAVTY,
HAGCNTC, HWLOAD, IMLDAD,
LOARCA, LOADUA, LODMCA,.
LODSVC, MFRFAR, MRTAROQ.
FAXVEC, FBODRT. FELRAT,
FOSHLD., PRNDOM. FRFARQ.
FTRMRT, FWINDS, FWLOAD,
ROTARQ, RQTEFC, SETFCS,
SMQATCG,. SUMFOR, WINDS

BODRAT,
CRQSS,

BOYUNC .
CUNITV,
FDRACK,

GEARF .
GETSD,

GUNITV,

LGFOS.

LODMUA,

NDMLOC

*RTEFC.,
RGUSTS,
SHDANG.,

LOADMT, LOADT

AROTRN,
STDTRN

FRMLVH, L"UTRN, FTRNFM,

AERD,

MAERQ

MTRIM

FTRIM

ITERCT

TRI..

TRIM. TRIM

INFCSC,

PLRAVTY,
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QlATMOS
SUBROUIT INES?

QICABL
SUBROUT INES:

QIEXST
SUBROUTINES:

QIFCSC
SUBRMWIT INESH

QIFIFC
SUBROUT INESS

QIGEAR
SUBROUT INE St

QIGEOM
SUBRQUTINES:

QIGUST
SUBROUTINES?

QIMARQ
SUBROUT INES:

OINIFC
SUBRQUTINES:

QILARQ
SUBROUT INES?

QIMASS
SUBROUT INES!

QIMCLC
SUBRQUT INES:

QIMOOR
SUBRROUTINES?

QIMRST
SUBROUTINES!?

QIMTRA
SUBROUT INES?

QIFARQ
SUBROUTINES?

QIPGEDQ
SUBRQOUTINES?T

QIFGST
SUBRQUT INESE

QIFIFC
SUBROUT INEST

QIFMAS
SUBROUTINES?

QIFRQF
SUBROUT INES?

QIPROP
SUBRQUTINES?

QIFYST
SUBROUT INES?

NIRIFC
SUBRROUTINES?

INATMOS

INCARL

INEXST

INFCSC

INFIFC

INGEAR

INGEOM

INGUST

INHARQ

INHIFC

INLARQ

INMRST

INMTRA

INFARQ

INFGEQ

INPGSY

INPIFC

INFMAS

INFROF

INFROF

INFYST

INRIFC
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OISTAR
SUBRIUTINES:

OlISTAT
SULROUTINES:

01€Y 2
3. ROUTINES:

0
¢ IBROUTINES:

DUTHIN
SUBROUTINES:

PAERD
SUIRCUTINES:

PAX\ IC
$i 3ROUTINES:

PRI 3T
SUAROUTINES:

PCABLE
SUBROUTINES:

PCGDT
SUBROUTINES:

PELRAT
SUBRQUTINES:

FERTUR
SUBRIUTINES:

fF TQRCE
SURRNDUTINES:

FPEEY
SUERRUUTINES:

FGRVT ¢
SUBROUTINES:

POSTON
SUBROUTINES:

FGUST
SUBFOUTINES:

PHIFC
SUBROGUTINES:

PINTIL
SUBROUTIN :

FLODFM

SUBF ITINES:

FMATRX
LBROVTINES:

PMOVAR
SUBROU INES:

PMTRML
SUBR(, T1..E3:

FOIF D
.UBROUTINES:

FPRFIL
ZLBROUT INES:

TR~1151-2

INSTAB
INGTAT
INSTEP
INTIFC
QUESTN, TQRUEST
PFORCE
CLCPSD, HLAFAY
INPYST
PFORCE
HLAPAY
GETFSD, =TOPS,
TRIM
CLCPSD
LLFSD
FFORCE
PGUST
FFRFIL
RfF.-AFC
HLAPAY
PTRIM
HLAPAY
FAERO
MTRIM
COMSEN

CLCFZD

ORIGINAL PAJT S
OF POOR QUALITY

STO0TS

D-15

FPTLURE
SUBROUTINES:

PRCOLM
SUBROUTINES:

PRNDOM
SUBROLITINES:

FROFIL
SUBROUT INES:

PRFARD
SUPROUTINE 52

PRTEFC
SUBROUTINES:

PESTORE
SUBROUTINES:

PSTAB
SUBROUTINES:

PTCLSD
SUBROUTINES:

PTIFC
SUBROUTINES:

PTFTRB
SUBROUT INES:

FTRIM
SUBROUT INES:

FTRMLM
SUBROUTINES:

FTRMRT
SUEBROUTINES:

PTRNFM
SUBROUTINES:

FTURB
SUBROUTINES:

PWINDS
SBROUTINES:

PWLOAD
SUBROUT INES:

QUESTN
SUBROUITNES:

RANDOM
SUBROUTINES:

RGLISTS
SUBROUTINES:

RHIFC
SUBROUTINES:

RMASS
SUBROUTINES:

ROTARD
SUBROUT INES:

ROTEFC
SUBROUTINES:

PSTAB

TRIM

PGUST

CALCSD

LPUARQ

PFORCE

HLAPAY

PLINAR

NEWFU. FLODFM, PTRIM

RPTIFC

PTRIM

HLAFAY

ESTPUQ, NEWFU

HLAFPAY, PTCLZD

CLCPSD, HLAPAY, INFYST, PTCLSD.

STOPS, STOTS

STAB

PAERO

PAERD

HLAMOR. HLASIM

GUET

RANDOM

RPHIFC

MASMAT

LPUARD

FORCE., MFORCE



ROTHOY
SUBRQUTINES:

RPHIFC
SUBROLITINES:

RPIFC
SUBROUTINES:

RPTIFC
SUBROUTINES:

RTIFC
SUBROUTINES:

SETFCS
SUBROUTINES:

SGLFLW
SUBROUT INES:

SHADOW
SURROUTINES:

SHDANG
SUBROUTINES:

SHUELM
SUBROUTINES:

SINTRP
SUBROUTINES:

SMOTCG
SUBROUTINES:

SORT
SUBROUTINES:

STAR
SUBROUTINES:

STDTRN
SUBROUTINES:

STOLC
SUBROUTINES:

STOMS
SUBROUTINES:

STOPS
SUBROUTINES:

STORE
SUBROUTINES:

£T0%
SUBRROUTINES:

STOT3
SUBROUT INES:

STOTXG
SUBROUTINES:

STOXC
SUBROUTINES:

ZTOX0
SLIBROUT INES:

TR-1151-2

ROTARO

AERO

LFUARO

AERO

RPTIFC

HLAFAY,

HLASIM

CONTRL

AERO,

MAERO

SHOELM

SHADOW

GINTRP

CLCEFM,
LGEAR,
FCABLE,

FUSARQ,
MPRFAR,
FRPARQ,

NORMS

L INEAR
PTRNFM» TRNFRM
FTURB., TFPTURB
MPTURR
FFTLRBR
HLAMOR. HLAFAY.
PTURE., TPTURB
TPTURB
TFTURB
FTURE.,

TPTURR

PTUREB

MRTARO.,

ORIGINAL PASE i8
OF POOR QUALITY

HCABLE, HULAROQ.,
FAEROD,

ROTARO

HLASIM

D-16

STOXFG
SUBROUT INES:

SUMCON
SUBROUTINES:

SUMFOR
SUBROUTINES:

TALFOR
SUBROUTINES:

TANGLS
SUBROUTINES:

TEIGEN
SUBROUTINES:

TGLOAD
SUBROUTINES:

TINTGR
SUBROUTINES:

TLINAR
SUBROUTINES:

TMOVAR
SUBROUT INES:

TONLY
SUBROUTINES:

TFTURE
SUBRQUTINES:

TRUEST
SUBROUTINES:

TRIM
SUBROUTINES:

TRMLIM
SUBROJTINES:

TRNFRM
SUBROUT INES:

TRXFOR
SURROUTINES:

TSROLM
SUBROUTINES:

TSTAR
SUBROUTINES:

TSTCOM
SUBROUTINES:

TSTHKA
SUBROUTINES:

UERSET
SUBROUTINE=:

VMULFF
SUBROUTINES:

VMULFM
SJUIBROUTINES:

PPTURR

ESTUQ, LOADFM.
TRIM, TSTCOM

CONTRL..»
STOLC,

ESTUO

TONLY

TONLY

TLINAR

TONLY

HLAPAY

HLAPAY

TONLY

HULARO

TSTAB

HLAPAY

HLASIM

HLAPAY,

ESTUO,

NEWU

CALCED,
HLASIM,

cLCMeD,
INMRST,

HLAMOR
STOS,

TONLY

TONLY

TLINAR

PROFIL

INFIFC,

INFIFC, INRIFC

HLAMOR, HLAPAY, HLASIM

CALCFC. CLCMFC, GETMSD. GETPSD, 3

GETSD, HGLOAD., HWLOCAD.
TGLOAL
CALCFC, CLCMFC

NEWU,

» HLAPAY.,
STOTS

IACLOD,

;
!
:
3
i
)
]
3
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VORING
SUBROUT INES:

VRNGLM
SUBROUTINES:

VWMULT
SUBROUTINES:

V3ADD
SUBROUT INES:

V3SCA
SUBROUTINES:

ISUB
SUBROUTINES:

VENORM
SUBROUTINES:

WINDS
SUBROUTINES:

WMEDI
SUBRGUTINES:

WRTINC
SUBROUTINES:

WRTIVD
SUBROUT INES?

WRTMSB
SUBROUT INES:

WRTPSD
SUBRQUT INES:

WRTSTB
SUBROUT INES:

WRTTSB
SUBROUT INES?

WRTVOI
SUPROUTINES:

ZRPOLY
SUBROUT INES:

ZQADR
SUBROUT INES:

TR-1151~2

ORIGINAL PAGE 18
ITERCT
ITERCT

CBLFOR

AUXVEC. PODRAT. BOYUNC. GEARF.
GEARV: HGCNTC, HGEEZ., IACLOD,
LGEAR. LGPOS. LODGST., NDMLOC
PAXVEC. PGEEZ, PTRMRT. PWINDS,
SMOTCG. WINDS

BOYUNC, CBLFOR. CGDIST. CUNITV,
GEARF. GRAVTY, GUNITV, IMLOAD.
LODSVC, PCGDST, PGRAVTY., PRTEFC,
ROTEFC. RPFIFC. RPIFC

AUXVEC, CGDIST. EULRAT. HULARO.
INEXST, LODSVC, MCGDST., PAXVEC,
PCGDST, PWINDS. RFIFC. SETFCS,
WINDS

CMAXAL, CPINC, CUNITV, GEARV,
GERCPS

AERO, FOBACK, MAERO. SETFCS
WRTMSB

WRTTSB

WRTM3B, WRTFSB. WRTSTB, WRTTSE
MLINAR

PLINAR

LINEAR

TLINAR

WRTSTB

INFLOW

LMGUES

D-17

N

[FOND—.
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ALPHABETICAL DICTIONARY OF
PROGRAM VARIABLES
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A-=LINEARIZED RIGID BODY
SYITEM MATRIX. (CHARACTER.ITIC
MATRIX). (ARG)

AAUX-~LINEARIZED AUXILIARY RIGID
BODY SYSTEM MATRIX FOR CALCULATION
OF CONSTRAINT FORCES. (ARG)

ACELOC--LOCATION OF THE ACCELERDMNETER
FACKAGE () ON THE HULL IN COORDINATES
OF THE HULL CG REFERENCE AXIS. (ZEN3OR)

ACLF] #sss FOUR VECTORS LOCATING EACH LFU
ACLPZ # REFERENCE AERCDYNAMIC CENTER
ACLFZ & WITH RESFECT TO THE LFPU CG
ACLP4 »asx REFERENCE AXEZ (LPUAC)

ACROS--THREE BY THREE VECTOR CONTAINING THE
ThEW LYMMETRIC CRQ3S FRODUCT OPERATOR
MATRIX (ARG)

ACRQSE——A THREE BY ONE VECTOR CrNTAINING
THIZ RESWLT OF THE CROSS FRODUCT OF AVECTR
WITH BVECTR (ACROSB = AVELCTR X RVECTR)
{ARG)

ALELTX--LINEARIZATION FERTURATION
INCREMEMTS ON THE STATE VECTOR
ELEMENTZ. (DELTAX)

ADDTE--SCALAR REZULT OF VECTOR
LOT FRODIWT OF VECTORS VECTRA
AND VELTOR VECTRE. (ARG)

AILLFL--AILERON DEFLECTION LIMIT FLAG
INDICATING MAXIMUM MECHANICAL ALLOWED
VALUE WA3 EXCEECED. (MCLMFL)

AIRDEN--REFERENCE ATMOZFHERIC DENSITY
(ATMOS)

ALAV] sese

ALAVD * AVERAGE RLADE ANGLE OF
ALAVE * ATTACH (ROTOR R FROFELLER)
ALAVE esex (ARG)

RLFT==TAIL ROLLING ANGLE OF ATTALL (ARD)

ALFTO=-=1ATIL ROLLING ANGLE OF ATTALN
WITHOUT AILERON EFFECTS.

ALF1T—-THE ROLLING STALL ANGLE OF ATTah-1
C2TART CF 3TALL TRANTITION REGIME). (TFARAM)

ALFZT=-=TAIL ROLLING -STALL ANGLE OF
ATTALCK =2 (END OF STALL REGIME). (TFARAM)

ALT=-=TAIL ANGLE OF ATTACK. (ARG)

ALIT==TAIL =TALL ANGLE 0OF ATTACH -1
(LTART OF ZTALL TRANZITION RECIME)
(TFARAM)

ALZT-~TALIL ZTALL ANGLE OF ATTALCE-2
(END' OF TAIL TKANZITION REGIME)
(TFARAM)

AMATFL--2YITEM A-MATRIX STABILITY
DERIVATIVE CALCULATION FLAD.

TRUE ECUIALT CALCULATE SYITEM
MATRIX (CHFRACTERIITIC MATRIX)

(2 TARDV)

TR-1151-2
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AMATRX--A THREE BY THREE MATRIX (AR®G)
ANGLE~-ELEMENT WAKE ANGLE. (ARG)

ANGLE1~-LOWER BOUNDARY OF THE HULL ON
COHPONENT WAKE ANGLE. (ARG)

ANGLEZ--UPFER BOUNDARY OF THE HULL ON
COMFONENT WAKE ANGLE. (ARG)

ATACH] w»### FOUR VECTORS LOCATING EALH LPU
ATACH2 #* ATTACH FOINT ON THE HULL, WITH
ATACH3 # RESPECT TO THE HULL CO
ATACHY ###% REFERENCE AXEZ (ATACH)

ATAHG--VECTOR LOCATING LANDING GEAR ATTACH
PQINTS ON HULL FRAME WITH REZFECT TQ THE
HULL CENTER DOF GRAVITY IN COIRDINATES OF
THE HULL CG FEFERENCE AXIZ. (ARG)

ATAHGL ##ws VECTORZ WHICH LOCATE LANDING

ATAHGZ # GEAR ATTALH FOINTS ON HULL

ATAHGZ *# FRAMI WITH FEZFECT TO THE HULL

ATAHGS ##xa% CENTER OF GRAVITY IN THE HULL
€0 REFERENCE AXIS. (ATAHG)

ATEé T--VECTOR LLOCATING A HULL CAPLE
ATT H FOINT WITH REZFECT T2 THE
HULL 3 REFERENCE AXIZ. (ARG)

ATAHF]1 ###x FOUR VECTORS LOCATING THE
ATAHPZ * CABLE ATTALH FOINTI ON THE
ATAHF 3 # HULL WITH RESFECT TO THE HULL
ATAHF4 »#%% C0 REFERENCE AXIS. (ATACHF)
AVECTR--A THREE EBY ONE VECTOR (ARD)
AVLLI--IMAGINARY FART OF EIGEN VALUE
AVTR--IMAGINARY FART OF EIGEN VECTOR

AXACC--X-ACCELEROMETER MEASUREMENT
(UNITS:  LENGTH/TIME#®2). (ARD)

AXCOn~-HULL ©G INERTIAL X-ACCELERATION
IN G73. (ARG)

AXMTCL——COLUMN OF STABRILITY DERIVATIVE
AUXILIARY MATRIX BEING EVALUATED. (ARDG)

AYALCL --Y-ACCELEROMETER MEATUREMENT
(UNITS:  LENQTH/TIME#®2), (ARD)

AYCOG--HULL CG INERTIAL Y-ACCELERATION
IN G"3. (ARG)

AZALC-=Z-ACCELERDMETER VALUE
(UNITS: LENSTH/TIME®22). (ARG)

AZCGG--HULL C0 INERTIAL Z-ACCELERATION
IN G673, (ARG)

AOR-~ROTOR BLADE CONING ANGLE. (ARG)

AOR1 ###x ROTOR EBLADE CONINDG ANGLE,
AORZ % WITH REIFECT TO THE

AOR 2 # CONTROL AXE®Z,

AOR4 #xas

AINAME--VARIAEBLE NAME OF THE VALUE IN
ANGLEL. (ARG .-
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A~=LINEARIZED RIGIDR BODY
SYSTEM MATRIX. (CHARACTERITTIC
MATRIX). (ARG)

AAUX~~LINEARIZED AUXILIARY RIGID
BODY SYITEM MATRIX FOR CALCULATION
OF CONSTRAINT FQRCES. (ARG)

ACELOC--LOCATION OF THE ACCELERQIMETER
FACKAGE (3) ON THE HULL IN COORDINATES
QOF THE HULL CG REFERENCZE AXIS. (SENSOR)

ACLF1 w#see FOUR VECTORS LOCATING EACH LFU
ACLPZ * REFERENCE AERODYNAMIC CENTE:.
ACLF2 & WITH RESFECT TO THE LPU CG
ACLF4 w»exe REFERENCE AXEZ (LPUAC)

ACROS--THREE BY THREE VECTOR CONTAINING THE
SLEW S YMMETRIC CRO3S FRODUCT CPERATOR
MATRIX (RRG)

ACROSE~-A THREE BY ONE VECTOR CONTAINING
THE REZULT OF THE CROSS FRODUCT oF AVECTR
WITH BVECTR (ACRUSB = AVECTR X RVECTR)
(ARG)

ARELTX--LINEARIZIATION PERTURATION
INCREMENTZ ON THE =TATE VELTOR
ELEMENTZ. (DELTAX)

ADOTE--<CALAR RESULT OF VECTOR
LOT FRODLLCY OF VECTORS VECTRA
AND VECTOR VELTRE, (ARG)

ATLLFL--AILERDN LEFLECTION LIMIT FLAG
INDICATING MAXIMUM MECHANICAL ALLOWED
VALUE WAZ EXCEELED. (MCLMFL)

AIRDEN--REFERENCE ATMOZFHERIC DENSITY
(ATMOS)

A_AV] saes

ALAVD * AVERA:E BLADE ANGLE 0OF
ALAVZ * ATTACH (ROTOR OR PROFELLER)
ALAVE #aex (ARG)

ALFT—-TAIL ROLLING ANGLE OF ATTALK (AQRG)

ALFTO=-=TATIL hOLLING ANGLE OF ATTACK
WITHOUT AILERON EFFECTE.

ALFPIT-=THE ROLLING STALL ANGLE OF ATTALKN-1
C:TART LF =TALL TRANSITION REGIME). (TFARAM)

AL 2T--TAIL ROLLING STALL ANGLE OfF
ATTAC -2 (END OF <TALL REGIME). (TPARAM)

ALT--TAIL ANGLE UF ATTACK. (ARG)

FLIT--TAIL STALL ., '"LE OF ATTALY -1
(> TART OF =TALL TRANSITION REGIME)
(1HARAM)

ALZT--TAlL TALL ANGLE OF ATTACE -2
(ENDE OF TAIL TRANSITION REGIME)
(TRARAM)

AMATFL=-=--Y1TEM A-MATFIX STARILITY
DERIVATIVE CALCULATION FLAG,

TRIUE ENUAL: CALCULATE SYSTEM
FATRIY ("HARACTERLIITIC MATKRIX)
C:TARDV)

TR-1151-2

AMATRX--A THREE BY THREE MATRIX (ARD)
ANGLE~--ELEMENT WAKE ANGLE. (ARD)

ANGLE 1 ~-~LOWER BOUNDARY OF THE HULL ON
COMPONENT WAKE ANGLE. (ARG)

ANGLEZ --UPPER BOUNDARY OF THE HULL ON
COMPONENT WAKE ANGLE. (ARG)

ATACH]1 ###e FOUR VECTORS LOCATING EALCH LFPU
ATACHY * ATTACH FOINT ON THE MULL, WITH
ATACHI # RESFECT TO THE HULL (G
ATACH4 ##%» REFERENCE AXEI (ATACH)

ATAHG--VECTOR LOCATING LANDING SEAR ATTACH
POINTS ON HULL FRAMC WITH REIFECT TQ THE
HULL CEMTER OF GRAVITY IN COORDINATEZ OF
THE HULL ©0 FPEFERENCZE AXIS. (ARDG)

ATAHGL ##x® VECTORS WHICH LOCATE LANDING

ATANHGZ # GEAR ATTACH FOINTZ ON RULL

ATAHGZ * FRAME WITH FEZFECT TT THE HULL

ATAHGG *%#x% LENTER OF GRAVITY IN THE HULL
CC6 REFERENCE AXIS. (ATAHG)

ATANP--VECTOR LLOCATING A& HULL CAPLE
ATTACH FOINT WITH REZFELT TO THE

HULL O35 REFERENCE AXII. (ARG)

ATAHF1 ##xe FOUR VECTORS LOCATING THE
ATAHF2 # CABLE ATTALH FOINTZ ON THc
ATAHP 2 # HULL WITH RESFECT TO THE HULL
ATAHFA sess L3 REFERENCE AXIS. (ATACHF)
AVECTR--A THREE BRY ONE VECTCR (ARG)
AVLU--IMAGINARY FART OF EIGEN VALLUE
AVTR—-IMAGINARY FARY OF EIGEN VECTOR

AXACC ~~X-ACCELERTMETER MEASLUREMENT
(UNITSs LENQTH/TIME®#2). (ARG)

AXCOL--HULL C5 INERTIAL X-ACTELERATION
IN & 2, (ARG)

AXMTCL-—COLLIMN OF STARILITY DERIVATIVE
AUXILIARY MATRIX BEING EVALUATED. (ARG)

AYACL —-Y~ACCELEROMETER MEASUREMENT
(UNITS:  LENGTH/TIME®#2). (ARG)

AYCOG-~HULL O3 INERTIAL Y-ACCELERATION
IN &3, (ARG)

AZACC--Z~ACCELEROMETER VALLUE

(UNITS:  LENOGTH/TIME=#2). (ARG)
AZCGG-~HULL 5 INERTIAL Z-ACCELERATION
IN G7&. (ARG)

AOR~-ROTOR BLADE CTIONING ANGLE, (ARD)

AOR1 w###e ROTOR EBLALDE CINING ANGLE.
AORL # WITH RESFECT TO THE

AOR # CONTROL AXET:.

ADREG #wdx

AINAME--VARTAELE NAME OF THE VALUE IN
ANGLEL. (AR

M e A W
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AZNAME-~VARIAKLE NAME OF THE VALUE IN
ANGLE2. (ARG)

ALR-=ROTOR DISC EBACLWARD
FLAFPING ANGLE. (ARG)

ALR1 #exs ROTOR BLADE LONGITUDINAL
ALIR2 # FLAFPING ANGLE, WITH
A1R3 # REZFECT TO THE CONTROL

. ALR4 wmwe AXIZ. POIITIVE FOR BACKWARD

FLAPPING.

A1S--LATERAL CONTROL AX1S DEFLECTION. (ARG)

A1SE1 ###» ET EXHAUST LATERAL EULER
A1ZED ® ANGLE ORIENTATION WITH RES=-
ALZES & PECT T CG AXIZ., A FOSITIVE
AL1SE4 »ewa JET EXHAUST ANGLE IS IN A
FOZITIVE ZENSE ABOUT THE
FOIITIVE X-AXIS (ARG)

ALSLFL--ROTOR LATERAL CYCLIC PITCH
DEFLECTION LIMIT FLAG INDICATING
MAXIMM ALLOWED METHANICAL VALULE
WAS EXCEEDED. (MTLMFL) .

A13IF1 saxe PROFELLER IHAFT LATERAL

ALZF2 * EULER ANGLE ORIENTATION

23 B o] ® WITH RETFECTY TO THE LPL

AlZF4 #ene OG AXEZ., A FOIITIVE DEFLECTION
I> IN A FOZITIVE ZENIE ABOUT
TAdE FOSITIVE X-AXIZ.. (FRFRIG)

AITR~-UNIFORM ROTOR LATERAL CYCILIC CONTROL
(RARG)

ALZRFL=-A COURTER-FLAG T IRDICATE THE
NUMEFER OF TIMES THE ROTOR SHAFT

LATERAL EWLER ANGLEZ T3 OREATER THNAN

THE ALLOWED MAXIMUM VALLE(ALTZRMX). (MILMFL)

ALSEMX--MAXIMUM ROTOR LATERAL CONTRIOL
AXEL (ZWALH FLATE) LEFLECTION. (MEILIM)

Al1ZR1 #x#* ROTOR RI_ADE LATERAL CONTROL

A1ZR2 # AXIZ DEFLECTION, WITH RESFECT

AlZR2 *« T2 THE ZHAFT AXEZ. A FISITIVE

ALZRG #nee DEFLECTION IT IN A FOSITIVE
SENTE ARDUT THE FOSITIVE
X-AXIS. (RITATE)

B-~LINEARIZED INDIVIDUAL (NOT
LINEEIN CONTRIL INFUT MATRIX. (ARG)

BAFRIM~-LINEARTIZED LINFED CONTROL
INFIT MATRIX FOR THE TALCULATION
JF CONTZTRAINT FORCES. (ARD)

BAUX==LINEARIZED INDIVIDUAL (NOT
LINFED) CONTROL INFUT MATRIX

FOR THE CALCULATION OF CONSTRAINT
FORCES. (ARD)

EDELTX~~LINEARTZATION INCREMENTZ FOR
LINLINPED CONTROL:. (DELTAX)

EEHH=~NOIN-ORTHOGONAL MATRIX WHICH
TRANZFORMS THE “YULL ANGULAR BODY RATES T
EVWLER RATES (BTRANZ)

EELFH-~NON-ORTHOLONAL MATRIX WHICH
TRANZFORME THE ANIULAR BODY RATES

COF AN LFU, GIVEMN TN HULL COORDINATES,

TO LA EULER RATES (ARD)

TR-1151-2

E~4

BELFLF==A NON=CGRTHOGINAL MATRIX WHICH
TRANSFORMS LPU} ANGULAR EQDY RATEZ GIVEN
IN LPIJ COORDINATES, TQ LPU EULER RATEZ
(ARG) .

BEFFP-—NON-ORTHOGONAL MATRIX WHICH
TRANSFORMS THE PAYLOAD ANGULAR EQDY
RATES TO THE EULER RATEZ. (FBTRN3I)

BETAT--TAIL SIDE ZLIF ANGLE. (ARG)

QETA1T--LATERAL TARIL STALL ANGLE
OF SLIDE SLIP-1 (START OF =IDE
SLIP STALL TRANZITION REGIME).
(TPARAM) -

BETAZT--STALL ANGLE OF €IDE SLIF-2
(END OF <IDE SLIF STALL
TRANSITION REGIME). (TFARAM)

BETELM--BETA-WAFE ANSLE

BETWK1-~BETA-WAVE ANGLE FOR £TART
OF SHADOW REGION. (ARG)

BETWK2-~BETA-WAKE ANGLE FOR EXND OF
SHADOW REGION. (ARG)

RE1H ##%#* FOUR NON-DOFTHOGONAL MATRICET
BEZH * WHICH TRANIFORME THEZ LFU ANGIMLAR
BEZH » BODY RATES GIVEN IN HULL

BEAH ##=2 CODRDINATES TO LPU EULER RATEX

(BTRANZ)
BE11 ###s FOUR NON-ORTHOGONAL MATRICES
BELZ #+ WHICH TRANSFORMI THE LFU ANGULAR
BEZZ # EOOY RATES GIVEN IN LPU
BE44 +s##s COORDINATES TO LFU EULER RATES
(BTRANS)

BHEH-~NON-~OJRTHIGONAL MATRIX WHICH
TRANZFIRMT THE HULL EULER RATES T HULL
ANGULAR BODY RATEZ (BTRANT)

BHELFP--NON-ORTHIGONAL MATRIX WHICH
TRANSFUORMS LFLU ELLER RATET TO LFU
ANGLLAR BODY RATES IN HULL COOFDINATES
(ARG)

BHE1 ##x® FOUR NON-ORTHOGDONAL MATRICES

BHEZ * WHICH TRANZFORM THE LFLU EULER

BHEZ % RATES TO LFL ANGULAR BODY RATES

BHES ssxz# GIVEN IN HULL COORDINATES
(BTRANS)

BLSCFL--VEHICLE BELLY GROUND CONTACT
FLAG (HLONTO)

BLKINT--A BLANK ARRAY WHICH CAN BE
USED TO INSERT ADDITIONAL INTECRATOR
STATES, IF DEZTIRED. (SFRINT)

BLKSI1Z~-THE LENOTH OF THE ARRAY
BLKINT. (SFRINT)

BLPELP~-NON-ORTHOGONAL MATRIX WHICH
TRANZFORMS LPL EULER RATES TO LFW
ANCULAR BODY RATES IN LPU COORDINATES
(ARG)

BMATFL-=INDIVIDUAL (NOT LINLKED)
CONTROL STARILITY DERIVATIVE

"CALCULATION FLAG. TRUE EQUALS

CALCULATE INDIVIDLAL CONTROL
DERIVATIVE MATRICE=. (STABDV)
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BMATRX~~A THREE BY THREE MATRIX (ARG)

BFDELX-~LINEARIZATION INCREMENTS
FOR LINLED CONTROLS. (DELTAX)

EFPEF-=NON-QRTHOGONAL MATRIX WHICH
TRANSFORMS THE FAYLUAD EULER RATES
TO PAYLCAD BQDY RATES. (FBTRNS)

EFMTFL=~LINrcD CONTROL STARILITY
DERIVATIVE CALCULATION FLAG. TRUE
EQUALS CALCULATE LINKED STABILITY
MATRICES. (STABRDV)

BPRIM-~LINEARIZED MATRIX FOR
LINKED CONTROL INPUTS. (ARG)

BRTDLTX~~LINEARIZATION INCREMENTS FOR
TAIL DEFLECTION CONTROLS. (ARILERON,
ELEVATORS, AND RUDDER).

BVECTR-~A THREE BY ONE VECTOR (ARG)

BWLCFL-~VEHICLE BOW GROUND CONTACT
FLAG (HLCNTC)

BWK1F1 w»aew BETA-WALE ANGLE FOR

BWKIF2 # START CF SHADOW REGION FOR
BWKIFZR # FUSELAGES. (SHDFCN)

BWKIFG wase

BWh1P1 ##ae BETA-WALE ANGLE FOR

BWt tP2 *# START QF SHADOW REGION FOR
BWHIF2 # PROFELLERS. (ZHDPCN)
BWKIFG .ane

Bi; IR1 wsan RETA-WAFE ANGLE FOR
EWh 1R2 # START OF SHADOW FEGION
BWL IR2 #* FOR ROTIRS, (SHDRCN)
BWNIR4 w#uan

BEWHLI2F1 weew KETA-WAL E ANGLE FOR
BWHOF2 # END OF SHADQW REGION
BWHIF 2 * FOR FUIELAGET. (IHDFCN)
EWLIFG wenn

EWKIF]1 ##2e BETA-WAFE ANGLE FDR

BWh P2 # END OF SHADOW REGION

EWH 2R3 * FOR PROFELLERS. (SHDFCN)
EWh 2F4 saan

EWl JR1 #e#® RETA-WALE ANGLE FOR

BWt 2R2 # END QF :ZHADNW REGIUN
BWH2RZ # FOR ROTORS. (SHDRCN)
BWKIRA wasw

BiE1l ®*xsx FOUR NON-ORTHOGONAL MATRICES
BIEZ ®# WHICH TRANSFORM THE LPU EWWLER
BRES # RATES 1O LFU ANSULAR RPUDY RATES
B4E4 sees GIVEN IN LPU CODRDINATES (BTRANS)

BIR--ROTOR DIZC SIDEWAY:S FLAPFING ANGLE
(POZITIVE TQ THE RIGHT, WHEN

LDOK ING AT THE ROTOR FROM THE REAR).
(ARG)

EiRK1 w#eep ROTOR DBLADE LATERAL

EIRZ & FLAPFING ANGLE, WITH

BIR3 s RESFECT T THE CONTeAL

E1R4 wese AXES. FOSITIVE FOR  LAPFING
TOWARD THE RIGHT.
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B1S--LONGITUDINAL CONTROL AXI< DEFLECTION.
POSITIVE DEFLECTION IS FITCH DOWN (A
NEGATIVE ROTATION AROUT THE FOSITIVE
Y-LPU CG REFERENCE AXIS.) (ARG)

BISE1 waew JET EXHAUST LONGITUDINAL
B1SE2 # EULER ANGLE ORIENTATION WITH
BISER # RESPECT TO THE LPU CG AXIS,
BI1SE4 ##ex A POSITIVE JET EXHAUST
- LONGITUDINAL EULET.

ANGLE IS TAKEN IN A NEGATIVE

SENSE ABOUT THE PQ:IYIVE

Y-LPU CG REFERENCE AXIS (ARG)

BISLFL--ROTOR LONGITUDINAL CYCLIC FITCH
DEFLECTION LIMIT FLAG INDICATING
MAXIMUM MECHANICAL ALLOWED VALUE WAS
EXCEEDED. (MCLMFL)

R1SP1 ####+ PROFELLER SHAFT LONGITUDINAL
B1SP2 # EL ER ANGLE ORIENTATION
RISP3 * WITH RESPFECT TO THE LPU C
B1SP4 #### AXES., A FOSITIVE DEFLECTION
IS TAKEN IN A NEGATIVE SENSE
ABOUT THE POSITIVE Y-LPU CG
REFERENCE AXIZ. (FRFRIG)

B1SRFL--R COUNTER-FLAL TO INDICATE ThE
NUMBER OF TIMES THE ROTOR LONGITUDINAL
CYCLIC PITCH ANGLE EXCEEDS THE MAXIMUM
ALLOWED VALUE(B1SRMX). (MCLMFL)

B1SRMX--MAXIMUM ROTOR LONGITUDINAL CONTROL
AXE: (SWASH FLATE) DEFLECTION. (MECLIM)

B1SR1 #exs® ROTOR LONGITUDINAL

B1SR2 * CYCLIC PITCH ANGLE WITH

B1SR3 # RESFECT TO SHAFT AXES.

B1SR4 ###« A FOSITIVE DEFLECTION IS
TAKEN IN A NEGATIVE SENSE
ABOUT THE POIITIVE Y-LPU
CG REFERENCE AXIS. (RSTATE)

C-~LINEARIZED MATRIX FOR GUST
INPUTS. (ARG)

LABLC--CABLE DAMFPING CONSTANT. (ARG)

CABLC1 #aen

CABLC 2 # CABLE DAMFING CONSTANTS
CABLC2 * (CABLC)

CABLCA #wnuy

CABLE--VECTOR LOCATING THE RELATIVE
LOCATION OF A PAYLOAD CABLE ATTACH
POINT RELATIVE TO A HULL FAYLOAD
ATTACH FOINT IN COORDINATES OF THE
HULL TG REFERENCE AXIS. (ARG)

CABLE] #=a# FOUR VECTORS LOCATING THE

CABLEZ * CABLE ATTACH POINTS ON THE

CABLE3 * FAYLOAD RELATIVE TO THE

CABLE4 ###s CABRLE ATTACH PDINTS ON THE HULL
IN COORDINATES OF THE HULL CG
REFERENCE AX1:, (CABLE)

CABLK~~CABLE SPRING CON3ITANT. (ARG)

CABL}.1 #aas

CABLE.D # CABRL T SPRING CONSTANTS
CABLK? * (CARLY)

CARLKA r#nn
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CAUX--L INEARIZED MATRIX FOR
GUST INPUTS TO CALCULATE
CONTRAINT FORCES. (ARG)

CAL1SR1 w#ea# UNIFORM ROTOR LATERAL
CA1ER2 & CYCLIC SETTING FROM
CA1SR3 # SUBROUTINE S.UMCON.
CA1SR4 w«»s# (ARG)

CBLTH--SCALAR LENGTH OF THE VECTCR
BETWEEN THE HULL CABLE ATTACH FOINT

AND THE RESFECTIVE PAYLOAD CARLE ATTACH
POINT. (ARG)

CBLTH1 #### MAGNITUDES OF THE DISTANCE

CBLTHZ # BETWEEN THE CABLE ATTACH

CBLTH3 # PCINT ON THE FAYLOAD ANC THE

CBLTH4 ##x% RESPECTIVE CABLE ATTACH FOINT
ON THE HULL: EQUALS THE ACTUAL
CABLE LENGTH WHEN THE CAELE
LENGTH 15 GREATER THAN OR EQUAL
TO THE UNSTRETCHED CABLE LENGTH.

CRLTN--CABLE TENSION (ALWAYS A-
POSITIVE SCALAR). (ARG)

CBLTN1 #sa## CABLE TENSION MAGNITUDES (ALWAYS
CBLTNZ # POSITIVE). (CBLTEN)

CBLTNG »

CBLTNA #a#ws .

CROFMX-~-THE NUMBER OF CABLE VARIABLES
WANTED ON OUTFUT, (FOPWNT)

CHEWANT--AN ARRAY CONTAINING THE CODE
NUMBERS FOR THE CABLE VARL1ABLES WANTED
ON QUTPUT. (POPWNT)

CBISR1 w###a ROTOR LONGITUDINAL
CR1%R2 ® CYCLIC FITCH SETTING
CR13R3 * FROM SUBROUTINE
CB1=R4 #aas SUMCON, (PRG)

CeDSDM--LINFED CONTROL STRBILITY
DERIVATIVE CALCULATION FLAG. TRLE
EDUALS CALCY" QTE LINVED STABILITY
MATRICES. (STAERDV)

CCO-~INITIAL (UNCORRECTED) VALUE
FOR CROSIFLOW DRAL FARAMETER (YVWABH ON
INPUT). (UCCFWO)

CDAX~-AXIAL DRAG COEFFICIENT OF DIZC
(ROTOR OR FROFELLER) BLALE FOR MODORING
AERUDYNAMIC CALCULATIONS. (ARG)

CDELTX--LINEARIZATION INCREMENTZ FOR
GUST DERIVATIVE MATRICES. (DELTHX)

CDFLAG--A CONDITIOGN FLAG WHICH

INDICATES THE CONDITION WHICH TERMINATED
THE ITERATION FOR THE CALLULATION OF THE
THRUST COEFFICEINT, (ARG)

COLTAL~-AILERTN DEFLECTION 2ETTINDG FROM
SUBROUTINE <UMCON, (ARL)

COLTEL--SLEVATOR DEFLECTION 2ETTING FROM
SUBROUTINE <UMCON, (ARG)

COLTRD--RLUDDER TEFLECTION SETTING FROM
SUBROUTINE ZUMION. (ARG)
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CDPN--CROSSFLOW (PERPENDICULAR) DISC !
(ROTOR OR PROPELLER) ELADE DRAG CO-
EFFICIENT FOR MOORING AERODYNAMIC
CALCULATIONS. (ARG)

CFMTFL—-CONSTRAINT FORCE STABILITY
DERIVATIVE MATRIX FLAG: TRUE EQALS
CALCULATE LINEARIZED CONSTRAINT FORCE
EQUATIONS, (STABDV? :

CF3DM--CONSTRAINT FORCE STARILITY

DERIVATIVE MATRIX FLAG: TRUE EQUALS

CALCULATE LINTARIZED CONSTRAINT FORCE !
EQUATIONS. (STABLY: )

CH~-DISC “I-FIRTE (7720 TRAG)
COEFFICIENT. (

CHR-—-RITUOR ri~F SRAG)
COEFFICIENT 1. AUTROL WIND
AXES. POSITIVE 1CIENT ACTS
ALONG THE NEGATI-E X-CONTROL
WIND AXIS DIRECTION. (ARG)

CLAYVL ##xs

CLAVZ # AVERAGE BLADE LIFT COEFFICIENT
CLAVZ # (ROTOR OR FROPELLER). (ARD)
CLAVE =xna

CLMTMO—-—CALM TRIM MOMENT USED IN MOORING
TRIM ALGORITHM TQ CORIENT THE MOCRED
VEMICLE TO THE DESIRED HEADING (FEI0).
THIS MOMENT IS SET TO ZERQ AFTER [RIM IS
ACHIEVED. (ARG)

CLRAT--CABLE LINEAR STRETCH RATE
ALONG THE CABLE UNIT VECTOR DIRECTION
(ARG)

CLRAT1 ##x## CABLE LINEFS STRETCH RATES
CLRATZ # DIRECTED CO-LINEARLLY
CLRATZ # ALONS THE CABLE UNIT VECTOR
CLRAT4 wx## DIRECTION. (ARD)

CMATFL--GUST INPUT STABILITY
DERIVATIVE CALCULATION FLADG.
TRUE EQUIALS CALCULATE GUST
DERIVATIVE MATRICES. (STARDV)

CMATRX--A THREE EY THREE MATRIX UONTAINING
THE FRODUCT OF MATRICES AMATRX AND EMATRX
(CMATRX = AMATRX #* EMATRX) (ARG)

CMAX=~COLUMN OF FMAT CORRESFONDING TO
MAX"™UM MODIFIED SEUCLIDEAN NORM (ARD)

CMD--VELOCITY COMMAND TABLE. (ARG)
CMDI--CCMMAND AT TI1COM. (ARG)
CMD2~--COMMARD AT TZUOM. (ARG)

CMIN-~COLUMN OF MATRIX MFMAT CORRESFONDING
TO MINIMUM EUCLIDEAN NORM (ARG)

COLPOS--THE STAEILITY DERIVATIVE MATRIX
COLLIMN NUMBER FOR THE =TABILITY DERIVATIVE
VALUE BE NG CALCULATED. (INVALD)

COLUMN-~DESIRED COLIMM FOSITION IN MATRIX
(MATRIX) WHERE VEC1ur (VECZTOR) I35 TO BE
INZERTED (ARG).
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COM=-<-INTERPOLATED COMMAND AT FRESENT CYR=--ROTOR CONTRUL. WIND Y-FORCE
TIME. LINEAK INTERFOLATION FOR TIMES (LATERAL FORCE, JOEFFICIENT. (ARG
BETWEEN COMMA'.U TIMES FROM COMMAND
TABLE. SET EQUAL TO LAST COMMAND IF DAL1SR1 ###n
CURRENT TIME EXCEEDS LAST TIME ON DA1SR2 # COMMANDED ROTOR LATERAL
COMMAND TAELE., SET EQUAL TO TRIM DA1SR3 # CYCLIC DEFLECTION INCREMENT
COMMAND IF NQ COMMAND AT 1iME EQUALS DAI1SRY %##% (RSWASH).
ZERQ IS SUPPLIED IN COMMAND TABLE
(ARG) DBISR1 ##&4a

DR1SR2 . # COMMANDED ROTOR LONGITULINAL
COMP' V—--COMPLEMENTARY VELQOCITY: SINGLE DH1SR3 # CYCLIC EFLECTION INCREMENT
VELOCTITY COMFONENT USED IN TAIL FORCE DBE1SRE ###x (RSWATSH).
MODEL FOR THE TRANZITION FLIGHT REGIME.
(ARG} DCFLC~-DISC ON HULL CROSSFLOW

COEFFICIEMT CORRECTION. (ARDG)
CONT--CONSTANT FOR CALCULATION OF TAIL
LOADS DWE TO ROLLING ANGLE OF ATTACK DDLTAL--AILERON TEST CCMMAND INCREMENT
(ECUALE TAILTFPAN/Z, AND ERQUALS CONE FOR QTHER (TCELFC)
TAIL LOADS) (ARG)

DDLTEL--ELEVATOR TEST COMMAND INCREMENT

CONTL-~LINKED CONTROL. (ARG) (TDELF™)

CORDF1 ees# EFFECTIVE FROFEL..ER BLADE ODLTR™~--RUDDER TEST COMMAND INCREMENT
CORLDP2 # CORD MEASURED A7 THE THREE- (TDELFC)

CORDP2 # OUARTERS RADIUS STATION.

CORDFP4 w#xu# (FLEOM) DDUDXH-—-COMFONENT OF DUGDXE OBTAINED

FROM (1-COSINE) OLr=T INFUTZ, (DGUSTS)
CORDR1 #### EFFECTIVE ROTOR BLALE
CORDRZ #* CORD MEASUREDR AT THE THREE- DOUDXT-~-COMPONENT OF DUGSXT OBTAINED
CORDRZ * GUARTEFS RALIUE STATION. FROM (1-COQSINE) GUST INFUTS, (DGLLT "}
CORLIRG ###e (RGECM)

LOUDYH=--COMPONENT OF DUGDYH QBTAINED
CO--CONTROL WIND AXES TORQUE FROM (1-COZINE)Y GUST INPUTI., (DGUSTI)
COEFFICIENT(ROTOR OR FROFELLER). (ARD)

ODLDY T—-- COMPONENT 0OF DUGDYT OBTAINED

COR=~ROTOR TOROWE CIEFFICIENT FROM (31-C2IINE) GUST INFUTZ. (DOUETS)

IN THE CONTROL WIND AXEZ. A

FOIITIVE ROTOR TOROUE INDICATEZR DEFECT--ELEMENT WAKE ANGLE DEFECT. (ARG)
THE AFFLICATION OF A MOMENT

ABDUIT THE FOSITIVE Z-CONTROL DELTA--THE FERTUBATION INCREMENT UZED
WIND AXES. (ARG) IN THE CALCULATION OF THE STABILITY

DERIVATIVE. (ARG)
CEpNT--COPY OF THE STATE DERIVATIVE

VECTOR FOR SE IN CALCULATING THE DELTAA--CONZTANT TERM IN GUALRATIC FLINCTION
ACCELERTMETER FEEDBACK VALLIES. OF BLADE ANGLE OF ATT Cr FOF BLADE (ROTOR OR
(ZDOTCR) FROFELLER) FPROFILE DRANS COEFFICIENT. (ARGY
CT=-CONTROL WINDD AXES [THRUST DELLTAR==L INCAR TEF™M IN DUADRATIC FUNCTION
CLEFFICIENT(ROTOR UR FROFELLER). (ARG) OF LOCAL ANGLE OF ATTAIL FOR BLADE FROFILE

DRAG COEFFICIENT. (ARG)
CTHEFR] w##s#e LUNIFORM FRUFPELLER

CTHEP2 # COLLECTIVE FITCH DELTAC--DUADRATIC TERM IN BUADRATIC FUNLCTION
CTHESZ # SETTING FROM LE- OF EBELADE LOCAL ANGLE OF ATTALt FOR BLADE
CTHEF4 ##ae ROUTINE SUMCON. (ARG) PROFILE DRAG COEFFICIENT. (ARG)

CTHERD ###s UNIFORM ROTOR COLLECTIVE DELTAL--AILERDON ANGLE. FOZITIVE AILERON
CTHER2 # FITCH SETTIMD FROM DEFLECTION WILL PRODUCE A NEGATIVE TAIL
CTHERS # SLBROUTINE SUMCON. ROLLING MOMENT. (T2DEFL)

CTHERZ ###s (ARG)
DELTAX--LINEARIZATION PERTURBATION

LT #aee INCREMENT FOR MATRIX COLUMN REING

(T2 # CONTROL WIND AXESZ THRUST EVALUATED. (ARG)

D * CQEFFICIENT FOR LFULI-4, “RIG)

CT4 seusn DELTEL--ELEVATOR +NOLE., FOUITIVE ELEVATIR
DEFLECTION ANGLE WILL PRODLCE A NEGATIVE

CTR--ROTOR CONTROL WIND THRUET I-TAIL FORCE. (TSDEFL)

COEFFICIENT. (ARG)
DELTF1 w#swx CALCULATED “ROPELLER BALDE

CVECTR=-THREE HRY ONE VECTOR REZULY OF DELTFZ # DRAT COEFFICTENT BRZED ON
THE ADDITION OF AVECTR AND BVELTR DELTF3 * QMJADRATIT FLNCTION NF RLADE
(CVETTR = AVECTR + BVECTR) DELTFE wxas FMOLE OF ATTACH (ARG)
CY=--CONTROL WIND AXES Y-FUORLE DELTRLU--RUNDER ANGLE., FOZITIVE RUJLER
(LATERAL FORCE) COEFFICIENT: DEFLECTION ANGLE WILL FRODUWE A FOLITIVE
ROTOR 1k FROPELLER. (ARD) Y-TAIL FORCE. (T:LEFL)
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DELTR1 #es#e CALCULATED ROTOR BLADE DRAG
DELTR2 # COEFFICIENT BAZED ON

DELTR3 # CUADRATIC FUNCTION OF EBLADE
DELTR4 «x#s ANGLE OF ATTACK. (ARG)

DENRAT--ATMOSPHERIC DENSITY RATIO. (ATMOS)

DERVFL--LOGICAL: TRUE EQUALS CALCULATE
STARILITY DERIVATIVES: FALSE EQUALS DO NOT
CALCULATE STABILITY DERIVATIVES (ARG)

DERV12--A MATRIX CONTAINING THE DERIVATIVE
FROM THE FORWARD FERTUBATIOUN AND THE
DERIVATIVE FROM THE BACKWARD FERTURATION

OF THE STARILITY DERIVATIVES. THE NUMBERS3
INSERTED INTO THI!S MATRIX, ARE VALUES WHICH
BECAUSE OF STRONG NONLINEARITIES OF THIS
SYSTEM ARE NOT "ONSIDEREDR TO BE VALID.
C(INVALD)

DHLEUL--EULER ANGLE INCREMENTS ALAY FROM
MIORED TRIM ANGLES TO EXCITE THE VEHICLE
FOR TIME HISTORY SIMULATION.
DHOTIV--DISC ON HULL OR TAIL
INTERFERENCE VELOCITY. (ARG)

DHRFYL--PAYLOAD LOCATION INCREMENTS.

DLALFL--A COLINTER-FLAG TO INDICATE

THE NUMEBER OF TIMES THE AILERON
DEFLECTION ANGLE 13 GREATER THAN THE
ALLOWED MAXIML. VALLIE (DLALMX). (TRIMFL)

DLALMX--MAXIMUM AILERON DEFLECTION
ANGLE. (MECLIM)

DLELFL--A COUNTER-FLAG TO INDICATE

THE N_.BER OF TIMES THE ELEVATOR
DEFLECTION ANGLE IS FREATER THAN THE
ALLOWED MAXIMUM VALLE (DLELMS). (TRIMFL)

DLELMX—-MAXIMUM ELEVATOR DEFLECTION
ANGLE. (MECLIM)

DLRDFL--A TOUNTER-FLAS TO INDICATE

THE NUMBEFR F TIMES THE RUDDER DEFLECTION
ANGLE I3 CREATER THAN THE ALLOWELD MAXIMLM
VALUE (DLRIMX). (TRIMFL)

DLRDMX~—MAXIMUM RUDDER DEFLECTION
ANGLE. (MECLIM)

DLTRIA ##a#® "ONSTANT TERM IN DUADRATIC
DLTRZA # FUNCTION FOR FROFELLER
OLTP3A # BLADE FROFILE DRAG

DLTP4A #aax COEFFICIENT (PARDUN)

DLTFIE #se% | INSAR TERM IN CUADRATIC
DLTFZE *# FUNCTION FOR FROFELLER
DLTFZE # BLADE FROFILE DRAG
DLTF4R #aa# CQOEFFICIENT (FAROLN)

DLTPLIC wswe OUSDRATIC TERM IN DMJADRATIN
DLTRPZC #* FUNCTION FOR PROFELLER
DLTPZC # BLADE FROFILE DRAG

DLTFAC »aea CCEFFICIENT (FAROCN)

ILTR1A #2#x CONTTANT TERM IN MUADRATIC
DLTRZA # ECUATION FOR ROTOUR FaUFILE
DLTRZA # DRAG LOEFIFTLIENT (RARLCN)
ILTREA »ase
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DLTRIR #ss«& LINEAR [ERM IN [IADRATIC
DLTRZB # FUNCTION FOR ROTOR BLADE
DLTR3B # PROFILE DRAG COEFFICIENT
DLTR4D ###% (RAROCN)

DLTRIC w#w## QUADRATIC TERM IN QUADRATIC

DLTR2C * FUNCTION FOR ROTOR BLADE

DLTR3C * DRAG COEFFICIENT (RAROLCN) ,
DLTRAC ##%%

DODRHG--COMPONENT OF ODHIZST CUBTAINED ;
FROM TIME DERIVATIVES OF (1-COSINE) col
GUST INPUTES. (DGUSTS)

DODRTG--COMPONENT OF ODTGST ORTAINED
FROM TIME DERIVATIVES OF (1-CiOSINE)
GUST INPUTS. (DGUSTS)

CDOHGST--COMFUONENT OF OHGULT OBTAINED
FROM TIME DERIVATIVES OF (1-C0SINE)
GUST INPUTS. (DGUSTS)

DOPGST--PAYLOAD! ONE MINLIS CHSINE
ANGULAR GUST VELOCITY INCREMENTS.
(ARG)

DOTGST--COMPONENT OF QTOUET OBTAINeT
FROM TIME DERIVATIVES OF (1-COSINE)
GUST INPUTS. (DOUSTS)

DFCNTL--ROLL CONTROL COMMAND INCREMENT
(LNKCOM)

DPYELR~-FAYLOAD EULER RATE INCREMENTSZ
DPYEL'L--FAYLOAD EULER ANGLE INCREMENTS

DRCNTL~-—FITCH CONTROL COMMAND INCREMENT
(LNLCOM)

DRCNTL--YAW CONTROL COMMAND INCREMENT
(LNKCOM)

DK IV--DISC INDUCED VELOICITY
CINCLUDES SROUND INDUCED VELOCITIES)

(ARG)

DSFLP] #nzs

D3i.LPL * DISC LOADING ON THE PROFELLER
DSLLFZ # (ARD)

SHLF4 s#ex

DSKLRT e

DSkLRZ # DISC LOADING ON THE ROT_RX.
DIHLR2 # (ARG)

D[R4 ##%w

DTHEF1 #%us

OTHEPZ * COMMANDED FROFELLER

DTHEF .2 ® COLLECTIVE FITCH INCREMENT.
DTHEFR4 s%#% (PFETHR)

DTHERL #a%x

DTHERZ * COMMANDED FOTOR

DTHER?Z # COLLECTIVE FITCH INCREMENT,
DTHERG #%%% (RIWAIH)

DUDCNL--AXIAL FORCE CONTROL COMMAND
INCREMENT. (LNt COM)

DUGDXH--RATE 0OF CHANGE 0OF AXIAL HuLL-
GUIST VELOCITY WITH RESFECT TO AXIAL .
LOCATION. (AUXGIT)
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DUGDXT--RATE OF CTHANGE OF AXIAL Tall-
GUST VELQCITY WITH RESFECT TO AXIAL
FOSITION, (AUXGST)

DUSDYH--RATE OF CHANGE OF AYIAL HULL-GUST
VELOCITY WITH RESFECT TO LATERAL FOIITION.
(AUXGST)

DIGDYT-~-RATE OF CHANGE OF AXIAL TAIL-
GUST VELOCITY WITH RESFECT T LATERAL
FOSITION. (AUXGST)

DUXHMX--MAXTMUM COMMANDED RATE OF CHANGE
OF AXTAL HULL-GUST VELOCITY, WITH
RESFECT TO AXIAL LOCATION. (HGCOM)

DUXTMX--MAXIMUM COMMANDED RATE GF CHANGE
OF AXIAL TAIL-GUST VELOZITY. WITH
RESPECT TO AXIAL FOSITION, (TooomM)

DUYHMX~~MAXIMUM COMMANDED RATE OF CHANGE
OF AXTIAL HULL-GUST VELOCITY. WITH
REZFECT TO LATERAL FOSITICON. (HGCOM)

DUYTMX~~-MAXIMUM COMMANDED RATE OF CHANGE
OF AXIAL TAIL-OUST VELOCITY, WITH
REZFECT T3 LATERAL FOIITION. (T5COM)

DVDCNL--SIDE FORCE CONTROL CMMAND
INCREMENT. (LNFIZOM)

DVGDYH--RATE 0OF CHANGE 2F LATERAL HULL-
GUST VELDCITY WITH RESPECT T LATERAL
FOSITION. (AUXGET)

DVSDYT-—~RATE OF CHANGE OF LATERAL TAIL-
DUET VELOTITY WITH REZFECT To LATERAL
FOSITION. (AUXG2T)

DVOSTT #®as COMPONENTS OF VOLSTI-4 DBTAINED
DVCET2 * FROM INTERFOLATION
DVGIT2 ®* OF THE (1-C0SINE) OUST INFUTS
DVLZT4 #a#e IN COORDINARTE: OF THE

LFL 03 REFERENCE AXIS (DOGUSTS)

DVHO ST =0 OMPONENT OF VHGLST GBTAINSD FROM
TIMC DERIVATIVE OF (1-COTINE) GUST INFUTS
(DOUET )

DVFGIT——0dE MINUS COSINE LINEAR
GUST VELCIITY INCREMENTI. (ARD)

OVTOIT-—L CMFONENT OF VTORUST ORTAINEDR
FROM TIME DERIVATIVE OF (1~CIHINE) GLIST
INPOTS (DGUET2)

DVYHMX~-MAX IMUM CiOMMANDED RATE OF CHANGE
0OF LATERAL HILL-DUST VELDZITY, WITH
RESFECT TO LATERAL FOIITION. (HOIODM)
LVFYLD~--FAYLOAD VELOCITY INCREMENTS
OVYTMX~-MAX IMLIM COMMANDEDR RATE OF CHANGE
OF LATERAL TAIL~OULT VELODIITY, WITH
REZFECT TO LATERAL FOCSITION, (THCOM)

DWDCNL--VERTICAL FORCE CONTROL TOMMAND
INCREMENT;  POSITIVE DOWNWARD. (LNECOM)

['YNARM-~DYNAMIC FAYLDAD MOMENT. (ARG)

DY3TAL-~AEROJDYNAMIC REGIME FLAD FOR DYNAMI
Y~FORCE TAIL CALCINWATIONZ. (ZTALLD)

EGMVLU--ETGEN VALLIET. (ARD)
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ELELFL-~-ELEVATOR DEFLECTION LIMIT FLAG
INDICATING MAXIMUM MECHANICAL ALLOWED
VALUE WAS EXCEEDED. (MCLMFL)

EMASS--EFFECTIVE MASS FOR AFPROXIMATE
ALGORITHM STEP CALCULATIONS. (ARG)

ENDTRM—-LOGICALS TRUE ECUALS END TRIM
MAP SEQUBNCE: FALSE EQUALS OBRTARIN NEXT
TRIM STATE

ENDRM--VECTOR OF MODIFIED EUCLIDEAN NORMS
OF THE COLUMNS OF MATRIX FMAT. (ARG)

EQFFLG--AN END OF FILE FLADC
EFSILN-~CONTROL FERTUBATION FACTOR (TRMCNT)

ERRNUM——A ERRDR NUMEER REFERRING TO
TAPE21. (ARG)

ERROR~-ERROR CONDITION FLAG-TRUE 1F
MAXIMUM CONTROL DEFLECTICNZ ARE EXCEEDED
OR AN IMSL ERROR IS ENCOUNTEREDR IN THE
CALCULATION OF A NEW CONTROL VECTOR GURTE.
(ARG)

EXLOC~-~VECTOR LOCATING THE JET EXHAUST
NOZZEL, WITH REZFECT TO THE LFL G, IN
COORDINATES OF THE LPU C5 REFERENCE AXIS

EXLOC1 #### FOUR VECTORI LOCATING THE
EXLOCZ # EXHAUST NOZELL OF EATH LFU
EXLOCE #+ RELATIVE TO THE LFu €5 IN
EXLQCY #exx COORDINATES OF THE LFY OO
REFERENCE AXIZ (JETHIT)

EVECTR~-CONSTRAINED ACCELERATION VELTOR
(ARG)

FACW--DIZC FORCE VECTOR WITH
RESPECT TO THE CONTROL WIND AXES.
(ARG)

FC—-VELTOR OF ATTACH POINT CONSTRAINT
FORCES AND MOMENTS (ARD)

FILENM=~LOGICAL UNIT NUMBER FOR
READING OF CUST STRING INFUTS. (QRG)

FMAT--MATRIX OF FUNCTIONALT: EALH CTLUMNG
CONTAINT THE =IXTH LINEAR AND ANGULAR
ACCELERATIONS OF THE HULL ASSQCIATED

WITH THE RESFECTIVE TRIM CONTROU CULUMN
VECTOR OF MATRIX UMAT. (ARG)

FNEW-~NEW FUNCTIONAL ASSOCIATED WITH NEW
CONTROL VECTOR LINEW (ARS)

FORCE~-FORCE VECTOR WITH REZPELCT
TO OG5 REFERENCE AXES(NEW AXES). (ARDG)

FORCOM=--TALIL FORCE OR MOMENT
COMFONENY. (ARG)

FOREF-~FDRCE VECTOR WITH REZFELCT TD
REFERENCE AXEZ (LD AXEZ). (ARG)

FRCOTMG~-MAGNITLDE OF FRISTION FORCE
ON LANDING SEAR. (AFD)

FRLTCM--INTIAL COMMAND (TRIM VALUE). (ARD)

PO A
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FRTMG] wean

FRTMSZ # MAGNITUDE OF ROLLING FRICTION
FRTMG2 # FORCES OF THE LANDING GEAR
FRTMGA #sas

FUNCT--NEWTON-RAPHION ITERATIVE
MINIMIZATION FUNCTION. (ARDG)

FUNCTD--NEWTON-RAPHTON ITERATIVE
FUNCTION DERIVATIVE. (ARG)

FUSFO1 ##e2 FUSELAGE AERCDYNAMIC FORTE
FUSFO2 # VECTOR WITH RESFECT TO THE
FUSFO2 #* (PU CG REFERENCE AXES.
FUSFO4 #=### (ARG)

FUSHMD1 sxee FUSELAGE AERODYNAMIC MOMENT
FUSMO2 # VECTOR WITH RESFECT TQ THE
FUSMO2 # LPU OG REFERENCE AXES.
FUSMO4 =s=#% (ARG)

F1AROM #x##2 LFl! FUSELAGE AERODYNAMIC
F2AROM # COEFFICIENT MATRIX
F2AROM * (FSAROM)

FAAROM #&xa

GA--THE GUST SOURCE <TARILITY DERIVATIVE
MATRIX RELATING THE fIET SOURTE VELUCITIES
WITH THE GUST VELOCITIES AULELERATIONS AND
AT THE VEHICLE COMPONENTS (ARG,

GAHEFO--HIALL BUOYANLY FODORCE VECTOR
ARIZING FROM GUST ACCELERATIONG

GAMMAH--ANGLE (FROM VERTICAL) OF THE
RELATIVE ANGULAR VELOCITY VECTOR IN THE
HULL Y-Z PLANE

GBACL1 #x#x FOUR VECTORT CONTAINING
GBACLZ * LFL CIMBAL ACCELERATION
GBALLS # COMMANDS. (GRACL)
GBACLS #enw

GBANG] w##s## FDUUR VECTORS EATH CONTAINING
SBEANGD ® THE LFL ELLER ANGLES, WITH
GBANGE # RESFECT T THE HULL REFERENLE
OBANGS esexs AXET:  FHI. THETA, F3I.(SVECTR)

GERATL #ses FOLR VECTORS CONTRINING THE LFPU
SERATZ # SIMEAL BEULER RATES: QORDER OF
DERATZ * ARRAY <TIORARE: FHIDOT, THEDODT,
SERATE #ews PSIDOT. (ERATED)

DCFLAG-~-GROUND CONTACT FLAG.  TRLUE
ELEMENT (HULL <TERN LANDING GEAR TIRE
ETC,) IS CONTACTING THE GROUND.

FALZE ENUALS ELEMENT IS NOT CONTACTING
THE GROUND. (ARG)

GCFLF--CROUND CONTACT OF LANDING GEAR FRAME
ATTACH FOINT. TRUE EDUALE ATTACH FOINT OF
LANDING GEAR ON HULL STRUCTURAL FRAME HAS
CONTAITED THE OCRIUND,  FALZE EMJALT LaNDING
DEAR ATTACH FOINT HAS NOT CONTACTED THE
GROUND. (ARG)

CGCFLF1 wses LANDING MEAR COMFRESE ION
CCFLFZ * FORCE VECTORT IN COIRDINATES
GLFLF 2 ® OF THE WL ©n REFERENIE AXES
DLFLFA ewes (LOONTD)

OCFLG-=-LOGICAL FLAG INDICATING TIRE CONTACT
WITH CROUND, TRUE EfJALS TIRE IS

TOIHING GROIND,  FALSE EOUALZ TIRE

IS NOT TOUCHING OROUND.  (ARD)

TR-1151-2
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GCFLGY #»#s LOGICAL FLAG: TRUE ZCUALS LAND-

SCFLG2 # ING GEAR TIRE CUNTACTS WITH

GTFLG3 # GROUND. FALSE EtALT. LANDING

GCFLG4 ##%% GEAR TIRE NOT TOUCHING GROUNI.
(LGONTC)

GCFOR--LANDING GEAR COMPREZSION FORCE
VECTOR IN COORDINATES OF THE HULL LG
REFERENCE AXIiS, (ARG)

BCFORL #### GEAR COMFREZZION FORCE

GCFOR2 # VECTORS (INCLUDING SFRING

GCFOR3 # FORCE AND DAMFING FORCE: NOT

GCFOR4 #x## FRICTION FORCE) IN COORDINATES
OF THE HULL CG REFERENCE AXIS

GCPRS-—-MAGNITUDE COF LANDING GEAR COMFRESZION
FORCE. (ARL)

GCFRS1 ##es
GCPRS2 # MAGNITUDE OF LANDING GEAR
GCPRS3 + COMFREZSION FORCE (GCMPRS)
GCPRSE ®s#x

GDELTX—--THE GUST S0"'RCE STAPILITY DERIVATIVE
MATRIX INCREMENT (ARQG)

GDSDM--GILIET INFUT STAERILITY
DERIVATIVE CALCULATICN FLAG,
TRUE EQUALS CALCULATE GUST
DERIVATIVE MATRICES. (STABDV)

CEAR--VELTOR LULZATING LANDING GEAR TIRE
WITH REZFPECT T LANDING GEAR ATTATH FOINT
ON FRAME IN COORIDINATE:L OF HULL ©5
REFERENCE AXIS, (ARD)

GEAR1 #### FOUIR VECTORT WHICH LOCATE THE

GERRZ # LANDING GEAR TIRES WITH REZFECT

GEARR # TO THE LANLINS GEAR ATTACH FOINTS

GEAR4 #### ON THE FRAME IN COCRLGINATES OF
THE HULL OO REFERENIE AXI:Z.
(GEARLLC)

SEQRC--DAMFING CONSTANT FOR LANDING GEAR
(ARG)

SEARCL #unse

SEARCD # DAMFING CONSTANTS QOF THE
LEARLC 2 * LANDINDG GEAR (GEARLD)
SEARCE #unn

GEARFL-—FDUR ELEMENT VECTOR CONTAINING
COUNTERS FioR THE NUMBER OF TIMES AN ILLEGAL
GEAR CONDITION WAT ENCOUNTERED DURING TRIM
(MTRMFL)

CEARE -—SFRING CONSTANT FOR LANIING CEAR
(ARG}

GEARM1 #ans

SEARK 2 # SFRING CONITANTS OF THE
SEARKLZ & LANDINS DEARI. (GEARY)
GEARNG »#ax

GEARVL--INERTI.' VELOCITY 0OF LANDING GEAR
TIRE IN COORDINATES OF THE HUWL (0O REFERENCE
AX13. (ARG)

GEF--GROUND EFFECT CONSTANT. (ARG)

GEFF1 ##as

GEFFC # CALCULATED GROUND EFFECT
SEFP2 ®# ON FPROFELLERS. (LEFF)
CEFF4 waxs
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LEFRL weee
SEFR2 ® CALCUWLATED CROUND ON RQTUR
GEFR3 ® INTERFERENCE CORRECTION., (GEFK)
GEFRG eeee

CENFOR~-GENERALIZED VECTOR OF EXTERNAL HULL
AND LPU FORCES AND MOMENTS (ARG)

GERFQ! eesee LANDING CEAR FORCE VECTORS
GERFO2 « IN COORDINATES OF THE HULL.
GERFQR & UG REFERENCE AXiS.

GERFQO4 seea (ARG)

GERUV=--UNIT VECTOR IN INERTIAL AXIS
SPECIFYING THE DIRECTIUN OF THE LANDING
CGEAR TIRE IN THE Xx-Y INERTIAL FLANE. (aARG)

CERIL--VEITOR LOTATING THE LANDING GEAR
TIRE WITH RESFECT TO THE INERTIAL ERAME
IN COORDINATES OF THE INERTIAL REFERENCE
AX]S. (ARG)

CERIL1 ®ese VECTORS ! OCATING THE INERTIAL
HERILS & LQCATION UF THE LANDING GEAR
CERILZ e TIRES IN COORDINATES OF THE
GERILY eesee 'NERTIAL REFERENCE AXIS. (GERILC)

GFFOR1 #e2e [ANDING GERR FRICTION FORCE
GFFOR2 ® VECTORS IN COORDINATES OF
GFFOR3 * THE HULL C0 REFERENCE AXIS.
GFFORG eean (ARG)

CFRME 2 »ees SERING _ONSTANTY FOR THE
CGFRM 2 ® HHL FRAME WHICH SUFFORTS THE
GFRM 3 * LANDING GEAR ATTACH FOINTS

GFRM} 4 anree (GFRAMM)

QUHEFO-=HIILL DUXYANCY FORCE VECTOR
ARTCING FROM CUST GRRDIENTS. (ARL)

CHOIFO=-=rROUND ON Mt L LROSSFLUW
INTERFERENL L .~ NCE VELTOR IN
COCRDINATES OF THE HULL CG
REFERENCE RXIL, (ARY)

GHU TMO=-0ROUND ON ML CROSSFLONW
INTERFERLINLE MOMENT \ELTuh, IN
COORDINATE J OF THE HoLL (G
HEFERENTE AXT . (sRu)

CRAT-—LANDING GEAR L THERR t XFAN T IUN RATE
FOSTITIVE INDICOTL . LANDUING “EAR s EXFAN-
DING,  NEGAYTIVE IKRDICATES LANDING GERR

IS CONTRAITING. (ARG)

GRAVL sess LANDING GEAR LINUAR EXFANSION

GRATZ & NaTEs, FDTITIVE RATE +OR

CRATD ® LANDING CEAR EXPANDING, NEGATIVE

RATY eeea RATE FOR LANDING GEAR CONTRACTING
(ARG

GITRUF~-A BUFFER CONTAINING THE TIMES AND
ST VALLE L FOR FALT o T WHICH HAVE REEN
READ FROM THE RANDOM SUST INFUT STRING,
(ARG)

GLTDRV-~CUIT VELOIITY LERIVATIVE. (ARG)

CITPAIN-=GUST CRADIENT CONTRIRUTIONS
Ty THE GULIT VELOCITIE L MERNIURED AT THE
VELOCTTY LENTER. (ARG)

GITFLG=-=LOAITAL FLAnt TREE EQUALS
CILY STRING INPUT - LELRED. FALSE
FrotALS QT TRING IRFUT o AT
DEZIRED. Ol ThNL)
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GETSCF--SCALE FALTOR FOR QUIT
STRING INFUTS. (C. YRNG)

GSTISF eene

GSY2SF # GUST INFUT STRING SCALE
GST3SF ® FACTORS. (UGSTRNG)

GSTASF sese

OGSV-~THE GUST SOUF CE VECTOR (ARG)
GUST--GUéT COMMAND COMFONENT. (ARG)
GUSTTL--COMMANDEDR GUST STARTING TIME. {(ARG)
CUSTTI--COMMANDEDR CGUST ENDING TIME. (Ahw)

CUSTVT--A VECTOR MADE UF OF ALL THE GUx?
VELQCITIES ACCELERATION. sl CRARIENTS
AT THE VARINUS VEHICLE COMPONENTS (AR YD

H-—(DISC DRAG). FOSITIVE H-FORCE
IS ALONG THE NEGATIVE X-CONTROL
WIND AZES DIRECTION. (ARGY

HARFOR~-HULL-TAIL ASSEMELY AZARU-BUOYANCY
FORCE VECTOR IN COORDINATEDS oF THE HULL
CO REFERENCE AXES. (ARL)

HARMOM-—-HUILL ~TAIL ASTEMELY AERU-BUDYANCTY
MOMENT VECTOR IN CUQRDINATEY OF I1mE HuLL

CG REFERENLE AXES. (ARG

HAROMA--HUILL AZFODYNAMIC MAITRIX-A, (HLARCM)
HARUME-~HUL L AERODYNAMIL MATRIY B, (MLAROM)
HAROMC -- liLL RERQDYNAMIC MATRIX-L. (HLARQOM)
HARUWL - —HULL AERODYNAMIC MATRIX-L, (HLAROM)

HAROME——-HULL RERODYNRMIC MATRIX~-E. (HLAROM)

HBACFO--HULL-TARIL ATIEMBLY ATCILERATICON
FURCE VECTGR WITH REZFECT TO THE
UG REFERENCE AXIS.

HBACMO--HULL TAIL ALSIEMBLY ACCELERATION
MOMENT VECTOR WITH KELFECT TU 1HE
HuLL v REFERENCE AYl:,

HMCACFO--HILL ONLY CENIER F VUOLUME
ACCELERATION FORCE VECTOR WITH KR FECT
T THE HULL CENTER OF vOLUML KREFEREMCE
AXIS,

HCACMU--HULL ONLY CENTOR 07 Valumt
ACCELERATION MOMENT VELTOR WITH RESFECT
TQ ThHE HULL CENTER 0F VOLUNME REFERENCE
AXIS,

HUBLFO--TOTAL CABLE FORLE AT ThE
HULL CG IN COURDINATES OF THE HULL Lo
REFERENCE AXIS. (HCABRLF)

HCBLF1 »ase (ABLE FORCE VEUTUR: AY
HCBRLFZ2 ® THE MHULL ATTACH FOINTS IN
HUBLF R * COORDINATES OF THE MULL Ui
HCBLF3 aaea REFERENCE AXIT. (MCABLF)

HCBLMO--TOTAL CAPL: MOMENT ABOUT TWE
HULL CG IN CQORLNATES 10 THE wULL
Ch REFERENCE AX1 .
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HILMAX~=THE MAXIMUM NUMEER UF HULL VARIABLES
WANTED ON QUTFUT, (UFWANT)

HULPOS~~HIM.L CO REFERENCE AXE:Z INERTIAL
POSITION IN INERTIAL COORDINATES (SVECTR)

HULTAM~-HULL APFARENT MASS
MATRIX: FOR MOTIONS ARQUT THE
HNLL CC REFERENCE AXES. (HLAROM)
HULTH--HULL OVERALL LENGTH (HULL)

HULVOL--=TOTAL DITP_ACED VOLUME OF
EXTERNAL HULL ENVELOPE (HULL)

IERR--AZCELERDMTER INERTIAL
FOSITION EFROR T IGNAL.

IGRAV-~LARTH S CRAVITATIONAL ACCELERATION
VI.CTIF CATMOD)

THUL~ -HULL INERTIA TENSOR (MASS)

THUL XX ~~HULL MOMENT OF INERTIA ABOUT THE
HULL €6 X-AXES

THOLXZ--HULL FROMMUCT OF INERTIA WITH
RESPECT TO THE HWLL CO XZ~-AXES

THULYY-~HULL MOMENT OF INERTIA AEOUT THE
HULL CG Y-AXES

THULZZ-~HLL MOMENT OF INERTIA ABOUT THE
HULL OF Z-AXES

ILFUL waasw
ILFU2 # FOUR LPU INERTIA TENIDRS (MASS)
ILFUZR *
ILFUQ wean

ILP1XX #exe

ILFZXX *  LFU MOMENT OF INERTIA &BOLT
ILF2XX # THE LFL {6 X AXES. (ARG)
ILF4XX #aee

ILFIXI #xns

ILF2X2Z # LFU FRODUCTS OF INERTIA QEBQUT
ILFZXZ # THE LFL 23 XZ AXES. (ARD)
ILF3XZ ®enn

ILELYY 2aas

ILF2'Y > LFLF MOMENT OF INERTIA ABROUT
ILFZY ! # THE LFL L5 Y AXES. (ARD)
ILF4YY azese

ILF11Z w#a-a

ILFZ222 s LPU MOMENT OF INERTIA AROUT
ILF 222 * THE LFIL} CG 2 AXES, (ARG)

ILPAZIZ wasse

IMASK--A VECTOR SLAS WHICH ON OUTPUT
CONTAINI A CONIEL ITIVELY ORDERED
SYRTNG OF COLUMN FDUMBERZ:  THE FIRST
ELEMENT CONTAINING THE COULLIMN NUMBER 1OF
THE KEZT MIESS AND THEC LAXT ELEMENT
CONTAINIMG THE COLILMN (S THE POIRESY
QUESS ACCORDING To THE MODIFTED
ELCLIDEAN NORM CRITERIA

INTLIM=~CIRCUIT INTESRATOR LIMIT. (ARD)

INTOUT=~CTRIUIT INTECZRATOR VALLE. (ART)
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INVMAS-~INVERTED GENERALIZED VEMICLE
EFFECTIVE MASS MATRIX. 1HIS A RAY
INITIALLY CONTAINS THE UNINVERTE .
MATRIX., BUT 1S RELOADED IN THE
SURROUTINE MASMAT IN ORDER TO

SAVE COMPUTER STORAGE. (EMASMX)

INVPMS--INVERTED FAYLOAD' MALS MATRIX.
THIS ARRAY INITIALLY CUONTALN: THE UN-
INVERTED MATRIX, BUT 1S RELCADEDR IN
THE SUBRY 'TINE MASMAT IN ORDER TO SAVE
COMPUTER -TORAGE, (PMALSI)
IPAY--FAYLUAD INERVIA TENIOR. (FMA3S)
IPAYXX~-FAYLIAD MOMENT QF TNERTIA
ABOUT THE FeYLAD CG X-AXi:.

IPAYX2Z——PA,LORD PRODUCT OF INERTIA
WITH RESPECT TO THE FAYLUAD & XZ-AXIS.

IPAYYY-—PAYLOAD MOMENT OF INERTIA
ABOUT THE FAYLODAD G Y-AXIS

IPAYZZ-=-FAYLOARD MOMENT OF INERTIA
ABOUT THE FAYLUAD COL Z-AXIS

ITENSR--AR THREE BY THREZ INERTIAL TENSOR
(ARG)

ITER--NUMPER OF ITERATION: TAKEN
CURING TRIM SQILUTION

IVSORC--INERTIAL GUST "ELTOR AT OUST
SOURCE AFTER SCALING AND TIME
INTERFOLATION. (ARG

IVSOR1 ##sa INERTIAL VELOCZITY VECTOR

IVS0OR2 # FOR THE OUST STRINS INFUT
IVIOR2 »* AT EACH OF FOUR SOCUIRCES.

IVIORE sxas (ARG)

JETFO1 ##xp EXHAUST FORCE VECTOR
JETFO2 # IN COORDINATE:S TO TME
JETFO2 # LP} O3 REFERZINCE AXIS
JETFOG sxsx (JETHIT)

JETHS--MAGNITUDE OF JET THRURT FORCE

JETHSL wawm

JETHS2 £ JET EXHALLT MAGNITUDES
JETHS2 % (ARG)

JETHZ4 #aesn

JETMO1 #ase EXHALCLT MOIMENT VECTOR
JETHO2 * IN CQORDINATES TO THE
JETMQZ * LPUY O REFERENLE AXIZ
JETMQ4 #aea (ARG)

h==FROFPCIRTIONAL GAIN. (ARG)

K=—TRIM ALGORITHM CONSTANT (TRMONT)
KCONST--TOTAL SPRING CONSTANT FOR
AFPFROXIMATE ALCOIRTHM STEP CALKLLVLATION
(ARG)

KDHA--DISC ON HULL INTERFERENCE
CONSTANT-A, (ARG)

t DHBE--DI3C ON SULL INTERFERENCE
CONSTANT-R. (ARG)
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HCOAM--COMPONENT (HUILL ©R TAIL),
AFFARENT MASS MATRIX FOR MOTIONS,
WITH RESPECT TO THE HULL CG REFERENCE
AXES. (ARG)

HDOT--VERTICALLY UFWARD VELQCITY
OF THE HULL CENTER OF GRAVITY ALONG
THE MINUS Z INERTIAL AXIS. (ARG)

HOTCMD--VERTICAL VELOCITY COMMAND TAEBLE.
(COMAND )

HDTCOM--VERTICAL VELCCITY COMMAND. (ARG)

HDT!LH;-VERTIEAL VELOCITY CIRCUIT
INTEGRATOR LIMIT. (FCSLIM)

HOTINT--VERTICAL VELQOCITY CIRCUIT
INTEGRATOR VALLE. (SASINT)

HOTLLM--VERTICAL VELOCITY CIRCUIT
LOOP LIMIT. (FOSLIM)

HOTLFF--FLIGHT CONTROL SYSTEM FLAG
INDICATING HDOT LOOF It CLOSED. (CLOSLA)

HEADER--T/F HEADER WANTED COR NOT WANTED
(OUTHD)

HGERFO--TOTAL (UM OF ALL ACTIVE LANDING
GEAR FDRCE VECTOR EXERTED ON THE HuULL IN

CQOORDINATES OF THE HULL OO REFERENCE AXIS
(ARG)

HGERMO--TOTAL (!M OF ALL ACTIVE) LANDING
GEAR MOMENTS AT THE HUULL CENTER OF GRAVITY
IN COORDINATES OF THZ HUWLL CG REFERENCE
AX1S (ARG)

HORFOR-~HiLL ORAVITY FDRCE VECTOR (ARG)

H3RMO1 =e#x LANDING GEAR MIMENT VECTORS

HGRMOZ # EXSTTED ON THE HIHL AT THE

HGRMO3 # HUL{ CENTER OF ORAVITY IN

HORMOA wase COORDINATES OF THE HULL ©G
REF ZRENCE AXIZ (ARG)

HLMFFL-~COUNTER CONTAINING THE NUMEBER OF
TIMES AN TLLEGAL HULL FOSITION WAT
ENCOUNTEAED DURING MOORANG TRIM. (MTRMFL)

HLWA?!, —~ARRAY OF NUMBERS INDICATING THE HULL
OUTSOT VARIABLE: WANTED. (OUTDTA)

HATAFO-~HULL DNLY TOTAL AERODYNAMIC
FORCE VECTOR WITH RESFECT T0O THE
HULL CENTER OF VOLUME REFERENCE
AXI3. (ARG)

HOTAMO=--HULL ONLY TOTAL AERODYNAMIC
MOMENT VECTOR WITH REZFECT TO THE
HULL CENTER OF VILUME REFERENCE
AXIZ, (ARG)

HPOOMA--HULL-GUET GRADIENT FRIME-MATRIX.
CONTAINS LINEAR COMBINATIONT OF HULL-GUST
VELOCITIES, ANDULAR VELOCITIES, AND -HEAR
GRADIENT: FOR THE CALCULATION OF HiOLL-GUST
GRADIENT LOADS, (ARG)

HFF1 wass

HERZ » FOWER ON THE FROFELLERSZ.
HFF 2 ® (ARD)

HFP4 ssan
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HPR1 #%es

HFRZ ~ POWER ON THE ROTORS,
HPR3 # (ARG)

HFR4 #une

HRCLV--THE RELATIVE VELOIC1TY OF
A PAYLOAD CABLE ATTACH FOINT
RELATIVE TO THE RESFECTIVE HuULL
FAYLOAD CABLE ATTACH FPOINT IN
COORDINATES OF THE HULL G REFER- :
ERNCE AXIS. (ARG) '

HRPCH1 #### FOUR VECTORZ LOCATING THE
HRFTH2 ®* CABLE ATTACH FOINTS ON THE
HRPCH3 * PAYLOAD WITH RESPECT TO THE
HRPCH4 ##e% HWL CG REFERENCE AXIS. (&R3)

HRFLFL--COUNTER FOR THE NUMEER OF TIMES
AND IMFROFER PAYLOQAD LOCATION GUES:E IS
MADE IN THE PAYLOAD TRIM RQUTINE. (FTRMFL)

HRPYLC--LDCATION OF THE PAYLCAD CENTER
OF GRAVITY WITH RESFECT T3 THE HULL 06
REFERENCE AXIS. IN COORDIMATES OF THE
HULL CG REFERENCE AXIS. (FSVLTR:

HTOTAF——HULL-TAIL ASSEMRLY TOTAL
AERODYNAMIC FORCE VECTOR WITH RESFECT
T3 THE HULL CG REFEREMCE aAXIS. (ARG)

HTGTAM-~HULL-TAIL ASIEMELY TOTAL
AERQDYNAMIC MOMENT VECTOR WITH
RESFECT TO THE HILL 5 REFERENCE
AXIS. (ARG)

HT15ST-~2TARTING TIME FOR HULL-GUST
COMMANDS.  (HGCOM)

HTZGST—~-ENDING TIME FOR HULL-GUST
COMMANDZ,  (HoOOM)

HUCBL--UNIT VECTOR LOCATING A FAYLOAD
CAELE ATTACH FOINT RELATIVE TQ A RES~
FECTIVE HULL PAYLOAD ATTACH FOINT IN
COORDINATES OF THE HINLL CG REFERENCE
AXIS, (ARDG)

HULAM--HULL FFFARENT MASS
MATRIX FOR MOTIONS ABOUT THE
HUULL CENTER OF VOLUME REFERENCE
AXIZ. (HLAROM)

HULARA--HULL IDE FROJECTED AREA (HILL)
HULCV——LOCATION OF HULL CTENTER OF VOLUME
WITH RETSFELT TO THE HULL C5 REFERENTE AXES
(HUILL)

HULDIA-——HULL MAXIMUM DIAMETER (HULL)

HULDTA-—-ARRAY OF HULL VARIABLES
WANTED IN COUTPUT. (ARG)

HULELR--EULER ANGLE RATES OF THE HULL

C> REFERENCE AXE:T WITH RESFECT TO AN
INERTIAL FRAME. =TORAGE: PHIDOT, THEDQT,
PSIDNT. (ERATE:D)

HULEL--EULER ANGLEZ OF THE RULL C0
REFERENCE AXE: WITH RESFECT T3 AN INERTIAL
FRAMES FHIL,THETA.F 1 (VECTR)

HUILID--HULL CONFIGURATION IDENTIFIER (HULL)

N~y =T
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P DHOTX-=-DISC ON HULL OR TAIL
INTERFERENCE CON:ITANT FOR
X-AXIS VELOCITIEZ. (ARG)

F.OHATY--DISC ON PULL OR TAIL
INTERFERENCE CONSTANT FOR
Y-AXIS VELGCITIES. (ARG)

FDHOTZ~-DISC ON HULL OR TAIL
INTERFERENCE CON:TANT FOR
Z-AX1S VELOCITIES. (ARG)

KGD--INTERFERENCE CONSTANT FOR GROUND
ON DISC. (ARG)

KGHA~-GROUND ON HULL INTERFERENCE
CONSTANT-A. (KGHCN)

KGOHB--GROUND ON HILL INTERFERENCE
CONSTANT~B. (KGHCN)

KGP1 ##ew

KGR2 * GROUND ON FROPELLER INTER-
KGP?2 * FERENLCE CONSTANTS. (RGF)
KGF3 #aan

KGR1 ##an

KGR2 # GROUND ON ROTOR INTERFERENCE
FORZ # CONSTANTI. (KGR)

KNGR4 #sax

EGTA-~CROUND ON TAIL INTERFERENZE
CONETANT=~-A. (LGT)

FGTER——OROQUND N TAIL INTERFERENLCE
CONZTANT~E. (KGT)

PH-—VERTICAL HEIGHT mOLD CIRCUIT
FROFORTIONAL GAIN. (FLOESHID)

FHDA-——HUILL ON DISC INTERFERENCE
CONZTANT~A. (ARG)

FHDB--HULL ON DISC INTERFERENCE
CONSTANT~B. (ARG)

HHFAL #aan

} HFAZ # HULL N PROFPELLER INTER-
VHPAT » FEREINCE CONITAMNTS-A. (KHP)
FHFAL s#nus

VHFEL aean

t HFBZ ® HULL ON FROPELLER INTER-

I HFB2 #* FERENCE CONZTANTS-E. (LHF)
tHFEG #*xan

} HRA] #w#na

P HRAZ # HULL ON ROTOV. INTERFERENCE
KMRAZ # CONSTANTS-A. (I HR)

} HRAG #uen

P HRE]1 #ssn

t HREZ #+ HULL ON ROTOR INTERFERENCE
} HRE2 # CONSTANTZ-B. (+ HR)
t HRE4 ##nn

PHDOT--VERTICAL VELDZITY CIRCUIT
FROFIRTIONAL OARIN. (FLZGND)

P I-~INTEGRAL CAIN. (ARG)

KIHDOT--VERTICAL VELOCITY CIRTUIT
INTEGRATOR GAIN. (FIIZGNS)
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KIPHI--ROLL ANGLE CIRCUIT INTEGRATUR
GAIN., (FCSGNS)

FIR--YAW RATE CIRCUIT INTEGRATOR
GAIN. (FCSGNS)

KITHET--PITCH ANGLE LIRCUIT
INTEGRATOR GAIN. (FCZONS)

KIU=--FORWARD SPEED CIRCUIT
INTEGRATOR GAIN. (FCUGNT)

FIV--LATERAL VELOCITY CIRCLIITY
INTEGRATOR GAIN. (FCSONS)

FMIN--MINIMIM +* BEFORE REZTARTING
FERTUBATION PROCEDURE (TRMINT)

KPF1 ®uan

KPF2 # PROPELLER DN FUSELAGE INTER-
KFPF?2 #* FERENCE CONITANTS. (KPF)
KPF4 »ans

KPHAL ##us
KPHAR * PROPELLER ON MIILL INTER-~
KFHAR # FERENCE CONTTANT~A. (FFH)
KPHAG ®xxs

KPHBE]1 ##%#
KFHR2 # FROFELLER ON HULL INTER-
KFHE?2 # FERENZE CONSTANT-E. (kFH)
EPHRG #%%%

FPHC L #%#s
LPHCZ2 # PROFELLER ON HULL INTER-~
FPHOE # FE-INCE CONSTANT-LC., (kFH)
FEHCTG ###a

P FPHDY #exs
V PHOZ # PROFELLER ON HULL INTER-

LFHDE # FERENCE CONTTANT-L. (I FH)
I FHDG %% %3
KPhE] #xan
I PHE2 # FROPELLER ON MULL INTER-

b FHE?2 # FERENCE CONSTANT-E. (FFH)
' PHE4 ##as

RFHI=--ROLL ANGCLE CIRCUIT FROFORTION GAIN
(FCEGND)

fPSI——HEADING ANGLE HOLD
FROFORTIONAL CAIN. (FOSHOS

KPTA1 #xan
KFTAZ * FROFELLER ON TAIL INTER-~
LPTAZ # FERENCE CONSTANT-~A. (KFT)
KkFTAG %%s4
KFTE1l ###s

KFTL2 ~ PROPELLER N TAIL INTER-
KFTR2 # FERENLCE CONTTONT-B. (KFT)
KFTBg w##ax

FPTCY #aus

VRTCS # FROFELLER ON TAIL INTER-~
FRTCS # FERENCE CON:ITANT-C., (KFT)
FPT24 #uun

T'R-1 #exs

tRFZ # ROTOR £ FLZELAGE INTERFERENCE
WAF3 # CONSTANT . (FRF)

I RF3 wuan
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FRHAL #aas

F.RHAZ # ROTOR ON HULL INTERFERENCE
FKRHA3 * CONSTANT-A. (KRH)

KRHA4 ###e

KRHB1 *#ue

KRHB2 * ROTOR ON HULL INTERFERENCE
FRHR2 # CONTSTANT-B. (KRH)

KFRHB4 #uue

KRHC1 #ass

KRHC2 * ROTOR ON HULL INTERFERENCE
hRHC3 * CONSTANT-C. (KRH)

KRHC4 #a%s

FRHD1 ®sas

LRHDZ # ROTDR ON HULL INTERFERENCE
KRHDO3 # CONITANT-D. (KRH)

FRHDG #asxn

KRHE1 %*#&s

¥ RHEZ * ROTOR ON HULL INTERFERENCE
FRHEZ # CONSTANT-E. (KRH)

HRHEQ auaw

FRP1 #nas

VRP2 # ROTOR ON PROPELLER INTER-
¥RP3 * FERENCE CONSTANTS. (FRF)
VRPG naan

FRTALl waax

t RTAZ # ROTOR ON TAIL INTERFERENCE
t RTAS % CONSTANT-~A. (F'RT)

YRTAG w%nan

FRTBl #xss

t RTEZ *# ROTOR ON TAIL INTERFERENCE
HRTR3 # CONZTANT-R. (KRT)

FRTEE naen

FRTC1 #»as

PRTCZ # ROTOR ON TAIL INTERFERENCE
tRTC?2 # CONSTANT-C. (ERT)

FRTCA waus

FPETART=—3TARTING VALUE OF CONSTANT k
(TRMCNT)

FTHETA--FITCH ANGLE CIRCUIIT
FROFORT TUNAL DAIN. (FCIGNZ)

FTRAT~-TUORN RATE CIRCUIT
FROPORT IONAL BAIN. (FLSGNT)

SFED-~FORWARD SFEED CIRCUIT
FROFIRTIONAL GAIN. (FLTGON=)

FVIFED-~LATERAL VELOCITY CIRCULIT
FROPORT IONAL. SAIN. (FITSOGNS)

FX~—-FORWARD LOCATION HIOLD CIRCUIT
FROFORT IONAL GAIN. (POIHCE)

VY=-LATERAL FOLITION HOLD CIRCIMT
PORFORT IONAL GAIN. (FItHCS)

LAMDA-—INFLIW RaTIO3 ROTOR OR
FROPELLER. (ARG)

LAMDAH~--ANCLE (FROM VERTICAL) QF THE
RELATIVE LINEAR VELOCITY VECTOR IN THE
HULL Y-2 FLANE

LAMDAT-~TAIL LENGTH SCALE FACTOR (TFARAM)
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LAMDAW-=NON-DIMENSIONAL ASCENT SPEEDS
ROTOR OR PROFELLER. (ARD)

L m e e hn e eu———————— v

LAMDPH-~HULL CROSSFLOW ROTATION
ANGLE DUE TO GROUND INTERFERENCE

LAMEL M——L AMBDA-WAKE ANGLE
LAMR-=ROTOR INFLOW RATIOD. (ARDQ) ,

LAMTXQ--X-TAIL ARM SCALE FALTOR
FOR TRANSFERRING PITCHING MOMENTS. (TFARAM)

LAMTXR--X-TAIL ARM SCALE FACTOR FOR
TRANSFERRING YAWING MOMENTS. (TPARAM)

LAMTZIP--Z-TAIL. ARM SCALE FALTIR FOK
TRANSFERRING ROLLING MOMENTS. (TFARAM)

LAMTZQ--Z-TAIL ARM SLCALE FALTOR FOR
TRANSFERRING PITCHING MOMENTS. (TPARAM)

LAFPSVS——TAIL ROLLING MOMENT DERIVATIVE WITH
RESPECT TO: ALPHA-F * ABL(ALFHA~F) = (VFT##2
(TDRVS)

LAFVET—--TAIL ROLLING MOIMENT DERIVATIVE
WITH RESPECT TOJ: ((ALFPHA-F # (VFT®##1.))
(TDRVS)

LAMWE 1 —-LAMBDA-WAL E ANLLE FOR
START OF ZHAUOW REQSION. (ARD)

LAMWEZ—-LAMEDA-WAKE ANGLE FOR END
OF SHADCW REGION. (ARDG)

LBAVET——TAIL ROLLING MOMENT DERIVATIVE WITH
RESPECT TO: BETA#ALFHAR (VXY#22). (TLRVE)

LEBVSRT—-TAIL ROLLING MOMENT DERIVATIVE
WITH REZFECT TO: (BETAs(VXYT#=Z.))
(TURVSE)

LOGREF-~DORTHOGONAL TRANSFORMATION

MATRIX WHICH TRANSSORMS COORDINATES

FROM THE REFERENCE AXEZ (OLD AXES)

TO THE (O REFERENCE AXEZ (NEW AXES). (ARD)

LCS—-BLADE LIFT CURVE SLOFE (ARD)

LCSE~-EFFECTIVE LIFT CLIRVE SLOFE
AFTER HULL NTERFEFENCE CORRECTIONS
HAVE BEEN MADE. (ARG)

LCSF1E #as#

LCSFIE * EFFECTIVE FROFELLER LIFT
LLSFZE # CURVE ZLOFE. (ARG)
LCSFAE waws

LOSF1 #*%en

LCSPZ # PROFELLER BLADE LIFT CURVE
LISP2 # SLOFE, (FARODCN)

LSRG winn

LCSRIE #s#e

LCSRIE # EFFECTIVE ROTOR LIFT
LCSR2E # CURVE SLOFE (ARG)
LCZRAE san

LR #xuew

L.CSRE * ROTOR ELADE LIFT CURVE
LCSFR * DLOPE. (RARDCN)
LCERG s#uxn

o
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LCWLF-=DRTHOGONAL MATRIX. WHICH
TRANSFORMS VECTORS FROM THE LFU
€3 REFERENCE AXET TO THE CONTROL
WIND CG REFERENCE AXE3. (ARG)

LENGTH--NUMBER OF COLUMNE OF
STARILITY MATRIX BEING EVALUATED
(ARG)

LORLN--UNSTRETCHED (RELAXED) LANDING
GEAR LENGTH. THI'S VALUE SHOWLD
ALWAYS BE POSITIVE. (ARG)

LORLNL, ##e% UNSTRETCHED (KRELAXED) LANTING
LGRLNZ # GEAR LENGTH. THESE VALUES MUST
LORLNZ # ALL BE FOSITIVE. (LANDGL)
LORLNG »#asn

LHI-—-0ORTHOGONAL MATRIX WHICH TRANIFORMS
COORDINATEZ IN THE INERTIAL FRAME TO
COORDINATES IN THE KULL CG REFERENCE
FRAME (LTRANS)

LHLF--0ORTHOCONAL MATRIX WHICH fRAN%FDRHS
VECTORS FROM THE LFU G REFERENCE AXES
T3 THE HULL CG REFERENCE AXES (AR3)

LHP-—DRTHOGONAL MATRIX WHICH TRANZ-
FORMT CODRDINATE: IN THE PAYLOAD OO
REFERENCE AXI2® TO COORLINATE:T IN THE
HULL C5 REFEREMCE AXIZ. (FPLTRNT)

LHV-~JRTHOGONAL MATRIX WHICH TRANTFORME
COORDINATES FROM THE VERTICALLY ORIENTED
AXIS (HEADINDG ANGLE 1% ASIUMED ETUAL TO
2ERD) TO THE HULL 00 REFERENCE AXIS. (ARG)

LHL ®#es FOUR ORTHOOONAL MATRICES WHICH
LH2 + TRANTFOIRM VECTORT SIVEN 1IN THE
LHZ # LPU £ REFERENCE AXES TO THE

R4 sess HUOLL OO0 REFERENCE AXEZ (LTRANS)

LIH-~ORTHIGONAL MATRIX WHICH TRANZFORMS
COORDINATES GIVEN IN THE HULL CG
REFERENCE AXE: TQ THE INERTIAL REFERENZE
AYXES (LTRANS)

LILF——0ORTHOGONAL MATRIX WHICH TRANTFIRMI
COORDINATES IN THE LFU TG REFERENCE

AX[Z T CONRDIMATESD LN THE INERTIAL
REFERENIL AX]IZ. t(ARG)

LINDRV-~LINEAR (1AIL AERIDYNAMLLC
DERIVATIVE IN THE FRE-STALL RANGE.
(ARK)

LIF==0RTHOGONAL MATRIX UHICH TRANSFORMS
COORDINATES IN THE FAYLOAD Co FEFERENCZE
AX13 TO COORDIMATES IN THE INERTIAL
REFERENCE AX13>. (FLTRN:D)

L TCMI-=STARTING TIME FOR LINFED CONTROL
COMMANDZ.  (LNHIZOM)

LITCMZ--ENDING TIME FOR LINKED CONTRUOU
COMMAND: . (LNECOM)

LLFCW==-ORTHOGONAL MATRIX, WHICH
TRANTFORM: VELTORY. FROM THE CONTROL
WIND AXES TO THE LFU DG

REFERENCE AXEZ. (ARD)

LLFH=-=DORTHIGONAL MATRIX WHICH TRANZFORMS

VECTORE FROM THE piLt v REFERENCE AXES
TO THE LR O REFERENCE AXET (ARD)
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LOCA=--LOCATION OF SOURCE~-A FRR
SPATIAL GUST INTERFOLATION. (ARD)

LOCATE--LOCATION OF COMPONENT REFERENCE
AXIZ (HULL OR TAIL), WITH RETFECT TO
THE HULL CG REFERENCE AXES. (ARG)

LOCATR-~A FOINTER INDICATING THE MNEXT
AVAILARLE SFACE FOR INVALID STARILITY
DERIVATIVES, FOR USE IN THE COMMON
INVALD. (INVALD)

LOCB~-~LOCATION OF SOURCE-EB FOR
SPATIAL GUST INTERFOLATION. (ARG)

LOCC-~LOCATION OF SOURCE-C FOR
SPATIAL GUST INTERPOLATION. (ARG)

LOCNRY #aan

LOCNR2 #+ ROTCOR BLADE LOCK NUMEBER
LICNR3 * (RMASCN)

LOCNRE »#xn

LOOFLM-=CIRCUIT LOOF LIMIT. (ARG)

LFAF]1 s##xs

LFAFZ « LPU AERDDYNAMIL FORCE VECTOR
LFAFZ * IN COORDINATES CF THE LFL 005
LFPAFG %*xx% REFERENCE AXEZ. (ARG

LPAMOY it

LFAMDZ * P AERCDYNAMIT MOMENT VECTOR
LFAMOE # IN COCURDINATES OF THE LFU CG
LPAMDG #+x#2 REFERENCE AXE=. (ARG)

LFOOT—--COMFONENT (HULL R TAIL),
ROLLING MOMENT AROUT THE COMPINENT
REFERENCE AXI3, DUE TO ROLLING
ACCELERATION ABROUT THE COMPONENT
REFERENCE AXI=., (ARG)

LFDOTH--HULL ROLLING MOMENT DERIVATIVE
WITH RESFECT TO ROLLING ACCELERATION
(HOTORV)

LFDOTT--TAIL ROLLING MOMENT DERIVATIVE
WITH RESFECT TO ROLLING ACCELERATION
(TOTORV)

LFGRF1 ##wx

LPORFZ # FOLR VECTORT CONTAINING THE
LFGRFZ & LFU GRAVITY FORCE:S (ARG)
LFORF G wites

LPH-=DRTHOLONAL MATRIX WHITH TRANSFORME
CODRDINATES IN THE HULL 7 REFERENCE
AXIZ T TOORDINATES IN THE FAYLCAD 0O
REFERENCE AXIL. (PLTRNS)

LPI==0ORTHOSONAL MATRIX WHICH TRANIFORME
COORDINATEZ IN THE INERTIAL FREFERENCE AXIS
T3 COORDINATES IN THE FAYLDRD LG REFERENCE
AXI3. (FLTRN:)

LRIPOL #ese FOUR VECTORZ CONTAINING THE

LFIFGZ # INERTIAL FOSITION OF EACH

LPIFOD2 # LFD OO0 WITH RESFECY TO INERTIAL

LFIFPO4 axx% {3 REFEREMCE AXEZ IN COORDINATES
OF THE REFERENCE AXIt (AUXVTR)

LFPABH~~MILL R LING MOMENT DERIVATIVE
WITH REZFECT Fo: F#ARI(F) (ARG)
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LPFARP==-PAYLOAD ROLLINCG MOMENT WITH
RESFECT TO FeABRS(P).

LFPABT~-=TAIL ROLLING MOMENT DERIVATIVE
WITH RESPECT TO: FeARI(F) (TDRVS)

LPUABM-~HLL ROLLING MOMENT DERIVATIVE
WITH RESFECT TO! P#ABRS(U) (ARG)

LPUDTA--ARRAY OF LFU VARIADLES
WANTED ON OQUTPUT. (ARG)

LPUEXH=-0ORTHOGONAL MATRIX WHICH TRANS-
FORMS VECTORS IN THE EXNAUST REFERENCE
AXIS TO COORDINATES OF THE LPU C5 REF-
ERENCE AXIS

LFUID=-LFuL CONFIGURATION IDENTIFIER (LFW)

LFPUMAX=-THE MAXIMUM NUMRER ©F LPU VARIABLES
WANTED ON OUTFUT. (OFWANT)

LFWANT--ARRAY OF MUMRERS INDICATING
LPLY OUTFUT VARIABLES WANTED. (QUTDTA)

LPLIEXH w#xe ORTHOGONAL TRANSFORMATIONS

LF2EXH # TQ CONVERT FORCES IN THE

LPIEXH ® EXHALST REFERENCE AXIS TA

LPAEXH #x#s THE LRPU CG REFERENCE AXIS
(JETHST)

LOBRH--HULL ROLLING MOMENT DERIVATIVE
WITH RESFECT TO: OBRR. (ARD)

LORH=--HILL ROLLI. 5 MOMENT DERIVATIVE
WITH REIPECT TO: uv#R (ARG

LRBOH=-=HULL ROLLING MOMENT DERIVATIVE
WITH REZPECT TCO: RB#C. (ARD)

LTCH1 we#® FOUR VECTORS LOCATING EACH LPU
LTCHS * ATTACH FOINT WITH REIFECT TO
LTCH2 * LPU O REFERENCE AXES

LTCHE ##»as (LFATCH)

LVDOT-~TOMPONENT (HULL OR TAIL),
ROLLING MOMENT ARCUT THE COMPONENY
REFERENCE AXIZ, LUE TQ LATERAL
ACCELERATION 0OF THE COMPONENT
REFERENCE AXIZ. (ARG)

LVDOTH=-THE HULL MOMENT ROLLING
DERIVATIVE WITH RESFECT 10 THE
LATERAL ADIELERATION,

LVDOTT-~TAIL ROLLING MOMENT DERIVATIVE WITH
AREIPECT TO LATERAL ACCELERATION (TDYLRV)

LVH=-=ORTHOGOANL MATRIX WHILH TRANSFORMS
COURDINATES IN THE HILL CG REFERENCE
AX1S T COWRDIMATED IN THE VERTICALLY
ORIZNTED REFERENCE aXIS (HEADING ANGLE
IS ATSUMED ECUAL TO ZERQ) . (ARG

LVVABT--TAIL ROLL MOMENT DERIVATIVE WITH
REIPECT TOt VeApR:I (V) (TDRVYS)

LVUH-—HULL RULLING MOMENT DERIVATIVE WITH
RE-PECT TO2 Vel (ARG)

LVUWF=~FAYLOAD FOLL TNG MOMENT
LERIVATIVE WITH REIFECT 10 veak:(lh
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LWK1IF]1 wess LAMBDA-WAKE ANGLE FOR
LWK1IF2 #* START OF YHALGW REGION
LWKIF3 # FOR FUSELAGES. (SHDFCN)
LWK1F4 seun

LWK1P1 we#e LAMBDA-WAKE ANULLE FOR
LWKEIP2 # START OF SHADRTW REGION
LWKIP2 # FOR PROPELLERS, (SHOFCN)
LWK1IF4 sean

LWKIR1 ##as L AMBDA-LAKE ANGLE FOR
LNK1R2 # START OF SHADOW REGION
LWK1LIRS # FOR ROTGRS., (SHIRUN)
LWKIRG #ase

LWKZF1 #wxe LAMBDA-WAKE ANGLE FOR
LWKIF2 # END JF SHADOW REGION FQR
LWKN2F2 * FUSEFLAGES., (SHDFCN)
LWKIF4 #ean

LWKZFY w#»e LAMBDA-WAKE ANGLE FOR
LWk IPZ # END QOF SHADOW KEGION FOR
LWKZIF3 # PROFPELLERS. (SHUFUN)
LWKIFE #oun

LWRIR1 #### LAMBDA-WAKE ANGLE FOR
LWKZR2 « END OF SHADOW REGIUN
LWKZR3 # FOR ROTQRES. (SHDRON)
LWK2ZRE xews

LiH ##s+ FOUR ORTHOGONAL MATRICES WHICH
L2H * TRANSFORM VECTORD GIVEN IN THE
L3H #* HULL €O REFERENCE AXE: T THE

LaH -w#a L PU C5 REFERENCE AXE': (LTRANS)

LITIGT-=STARTING TIME FOR LPU-1 OUST
COMMANDS. (LPGCOM)

LIT2GT--ENDING TIME FOR LFPU-1 GUSY
COMMANDS. (LFGCOM,

L2TIGT--STARTING TIME FOR LFPU-2 GUST
COMMANDS. (LPGCOM)

L2T2GT--ENDING TIME FOR LFU-Z GUST
COMMANDS. (LFPGCOM)

L3TIGT--STARTING TIME FOR LF.=3 GUST
COMMANDS., (LPGCOM)

LIT2GT=--ENDING TIME FOR LPU-3 GUST
COMMANDS. (LPGCOM)

LATIGCT-=STARTING TIME FOR LPU-4 QUST
COMMANDS.,  (LPGCOM)

LAT2GT--ENDING TIME FOR LFU-4 GUST
COMMANDS. (LPGCOM)

MA--(MDORED) LINEARIZED RIGID BODY
SYSTEM MATRIX. (CHARACTERISTIC MATRIX)
(ARG)

MAAUX-— (MOCRED) LINEARIZED AUXILIARY
RIGID BODY ZYSTEM MATRIX FOR CALCULATION
OF CONSTRAINT FORCE3. (ARG)

MACW--DILC MOMENT VEITOR
WITH RESFECT T THE CONTROL
WIND AX1S. (ARG)

MADLTX=-INCREMENT FOR MOORED A MATRIX
STARILITY DERIVATIVE CALCULATIONS, (MDELTX) \
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MAZHUL--MASS OF THE HULL COMFONENT
INCLUDES ENVELOFE, FINS, SUFPURT
STRUCTURES, AND INTERNAL GAZES (MATS)

MAZLP1 «aes
MALLFZ # MASISES OF THE FOUR LFPUS (MASS)
MAZLP3 *
MASLP4 w#a#ue

MASPAY-—-MASS OF THE FAYLOAD. (FMAZS)
MASS—--A MASS ELEMENT (ARG)

MASTLC-=VECTOR LOCATING THE ATTACH FOINT
OF THE MOORING MAIT TO THE VEHILLE WITH
RESFECT TO THE INERTIAL REFERENCE AXI=
IN COORDINATES OF THE INERTIAL REFERENCE
AXIZ. (MAST)

MATCOL--COLUMN OF STABILITY
MATRIX FEING EVALUATED. (ARG)

MATFLG~-~A FLAG INDICATING WHICH
STARILITY MATRIX THEZE CALCULATIONS
AFPLY TO. (ARG)

MATIND--THIT IS AN AFRAY OF FLAGS, WHICH
INDICATE THE STABILITY DERIVATIVE MATRIX.
WHICH THE CORRESFONDING VALUE FOUNL IN
DERVIZ COMES FROM (INVALLD)D

MATRIX--A THREE RY THREE MATRIX (ARD:)
MATRIX--A SIX BY SEVEN MATRIX (ARD)
MATRIX--A THREE RY FOUR MATRIX (ARG)

MAXZ2T-=COMMANDED MAXIMUM GUST AMFLITUDE.
(ARG)

MC=-=LINEARIZED MATRIX FOR OUST INFUTS
TO THE MOORING SIMULATION. (ARD)

M ALIX~-— (MOOREDD)LINEARIZED MATRIX FOR GIUIET
INFUTS TO CALCULATE CONTTRAINT FORCES (ARG)

MCDOLTX-—INCREMENT FOR MOODRED © MATRIX
LTARILITY DERIVATIVE CALCULATIONS (MDELTX)

MDELTA--(MIDRED) THE FERTUEATION INCREMENT
LZED IN THE CALCLNLATION OF THE =TABILITY
DERIVATIVE. (ARG)

MOOTV==A SCALAR CONTAINING THE DOT FRODUCT
F MATRIX AND VECTOR  (ARG)
(MODTY = MATRIX [OT VECTOR)

MEGNVL -- (MOORED)EIGEN VALLES. (ARD)
MENORM=--VECTOR OF ELCLIDEAN NORMZ OF THE
COLLIMNS OF MATRIX MFMAT., ZUMMAX IS THE
MAXNIMUM EUCLIDEAN NORM.  SUMMIN IS THE
MINIMUM EUCLIDEAN NORM. (ARD)

MEZAGE-~A ONE HUMDRED TWENTY CHARMALTER
MAXIMUM HOLLERITH MEZSAGE (ARD)

MEVCTR=-- (MOCORED) CONZTRAINED ACCELERATION
VECTOR, tARD)

MF(-= (MOORED) VECTOR OF ATTALH FOINT
CONITRAINT FORIED AND MOMENTS (ARD)
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MFMAT--MOORED MATRIX OF ~UNCTIONALTS
EACH COLUMN CONTAINS THL THREE ANGLULAR
ACCELERATIONS OF THE HULL ASSOCIATED
WITH THE RESPECTIVE MOORED TRIM CONTROL
COLUMN VECTOR OF MATRIX MUMAT. (ARG)

MFNEW--NEW FUNCTIONAL ASS0OCIATED WITH NEW
CONTROL VECTOR MUNEW. (ARG)

MINC--ADDITIVE INCREMENT FOR FERTUREING
MOORING CONTROL VECTOR DURING TRIM SOCUTION
(MTRMFC)

MINSTP-=MINIMUM TIME STEF ALLOWED

FOR THE FROSRAM INTEGRATOR TO

FROVIDE THE USER A MEANZ OF CONTROLLING
RUN TIME AND COST. (ARG)

MK--MOORING TRIM ALOORITHM CONSTANTS
(MTRMCN)

MEMIN-—(MOORED) MINIMIM t. BEFORE
RESTARTING FERTUBATION FROCEDURE
(MTRMCN)

MKSTRT~—(MDORED) STARTING VALUE OF
CONSTANT K (MTRMCON)

MMXITR—--(MIORED) MAXIMIM NUMBER OF TRIM
ITERATIONS BREFORE TRIM ATTEMFT I%
TERMINATED (MTRMIN)

MMXRST-- (MIORED) MAXIMLIM NUMEBER OF TRIM
RESZTARTS (MTRMCN)

MNDOREV=--(MODORED) NORMALIZED EIGEN
VECTORZ. (ARG?

MOCRVY #es% FOUR VECTORT CONTAINING THE
MOQLRVZ # FRODUCT OF MA=SZ, TIMES THE
MOLRVE * CROSS FRODUCT OF THE LFU
MOCRVA ###x ANGLILAR EODY RATE:. WITH THE
LFL LINEAR VELOCITIES (ARG)

MODLER--ERRIOIR CONDITION FLAG-TRUE
IF ERROR I'S ENCOUNTERED IN THE
CALCULATION OF COMFONENT FORCES
DURING THE TRIM ALLORITHM FOR THE
DETERMINATION OF A NEW CONTROL
VECTOR GUESS. (ARD)

MODLFL--COLUNTER FOR NUMBER OF TIMES MODEL
ERROR FLAC IS ENCOUNTERED DURING MOURING
TRIM. (ARD)

MODULE--A THREE BY THREE MODULE TO BE
INZERTEDR INTO TVC (ARD)

MOHCRY--PRODUCT OF HULL MASS TIMES THE
CROS: PRODUCT OF HULL ANGULAR BODY RATES
WITH HULL LINEAR VELOCITY VECTOR (ARG)

MOMARM=-~FORCE MOMENT ARM.
WHICH LOCATES THE REFERENCE
AXES WITH RETZFECT TO THE CG
AXES, INCOORDNIANATE:Z OF THE
5 AXEZ. (ARD)

MOMENT--MOMENT VECTOR ARIUT THE
Cx REFERENCE AXES IN COORDINATES OF THE
C3 REFERENCE AXE: (NEW AXEZ). (ARG)
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MOFCRV--FRODUCT OF FAYLOAD MASS
TIMES THE CRO3S FRoDUCT OF THE
PAYLOAD ANGULAR BODY RATES WITH
THE PAYLOAD LINEAR VELUCITY VECTOR
(PMASS)

MOREF--MOMENT VECTOR ABOUT THE REFERENCE
AXES IN COORDINATES OF THE REFERENCE
AXES (OLD AXEZ). (ARG).

MORLOD--MOORING LOAL FORCE VECTOR ON
THE MOORING MAST IN COORDINATES CF THE
INERTIAL REFERENCE AXIS. (IMRLOD)

MORPT-~LOCATION OF MOORING MAST ATTACH
FOINT ON HULL RELATIVE TO HULL CG IN
COORDINATES OF THE HULL CG REFERENCE
AXI3. (MAST)

MPERH--HULL PITCHING MOMENT DERIVATIVE
WITH REIFECT TO: PB*R. (ARG)

MODOT--COMPONENT (HULL OR TALIL).,
FITCHING MOMENT, ABQUT THE COMFONENT
REFERENCE AX1S: [UE TO PITCHING
ACCELERATION OF THE COMFONENT REFERENCE
AXIS. (ARG)

MODOTH=-=-HMLL PITCHING MOMENT DERIVATIVE
WITH RESFECT TO FITCHING ACCELERATION
(HOTDRV)

MODOTT~-TAIL PITCHING MOMENT DERIVATIVE
WITH REZFECT TO FITCHING ACCELERATION
(TODTDRV)

MIDABRH-~HULL PITCHING MOMENT DERIVATIVE
WITH REZFECT TQ: O#ARS(0) (ARG)

MODABP~-~-FAYLOAD FITCHING MOMENT DERIVATIVE
WITH RESPECT TO 0=ARS(Q).

MOWABH=-~-HIILL FITCHING MOMENT DERIVATIVE
WITH REZFECT TQ: QO#ABS(W) (ARD)

MREFH=~HLUILL PITCHING MOMEMT DERIVATIVE
WITH REZFECT TO: RB*P. (ARG)

MRFH--HULL FITCHING MOMENT DERIVATIVE
WITH REZFECT T2 R¢P (ARG)

MICALF——-MULTIFLICATIVE SCALE FACTOR FOR
FERTUREING MOORING CONTROL VECTOR DURINIG
MOORING TRIM ZOLUTILN. (MTRMPC)

MZDOT--TIME DERIVATIVES OF THE MOORING
STATE VECTOR M:. (ARG)

MILOCL--LOCAL COPY OF FERTUREBED MOORING
SZTATE VECTOR. (ARD)

SNGMT--COUNTER WHICH VEEFS TRACH OF
NUMEER OF TIMES A D INGULAR MATRIX IS
ENCOUNTERED FOR THE CALCULATION OF
A NEW MOORINDG TRIM CONTROL VECTOR
(MTRMFL)

MIV=-=(MOORING) STATE VEHILLE VECTOR (ARG)
MIVL-=-LENGTH OF THE M3V VECTOR. (ARG)
MTRMTL == (MOORED) EUTLIDEAN NORM TOLERANCE
CRITERION FEFORE TERMINATION (MTRMCN)
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MTVC--A THIRTY BY TWENTY-SEVEN CONZTRAINT
CONDITIONER (MOORING) MATRIX. (ARG)

MU-~TIF SPEED RATIO. (ARG)

MU--MOORING TRIM CONTROL VECTOR. AT THF
START OF THE TRIM THIT CONTAINS THE
INITIAL GUESS. AT THE COMPLETION OF THE
TRIM, THIS CONTAINS THE CONVERGED OR
(BEST) SOGLUTION. (ARG)

MUKGY ###e ROLLING FRICTION CONSTANTS

MUKG2 # FOR THE LANDING GEAR TIRES.
MUKG3 #+ THESE VALUES SHOULD ALWAYS

MUKG4 ###x BE POSITIVE. (MUi'5)

MUKGR--COEFFICIENT OF ROLLIND ERICTION
OF THE LANDING GEAR. (ARL)

MUMAT=-~MOORED CONTROL FERTUBATION MATRIX.
THE FIRST COLUMN CONTAINS THE INTIAL

OR HOME MOORED CONTROL VFOTOR., THE
REMAINING THREE COLUMNS VONTAIN FERTUBRATION
CONTROL VECTORS IN WHICH EACH COLUMN IS
FERTURBED WITH REZFECT TO ONLY ONE OF IT S
ZLEMENTS. (ARG)

MUNEW-~-NEW MOORING TRIM VECTOR. (ARG)
MUR--ROTOR TIP SFEED RATIO. (ARG)

MUWH=-HULL FITCHING MOMENT DERIVATIVE
WITH RESFECT TO: Ul (ARG)

MUWF--FAYLOAD FITCHING MOMENT
DERIVATIVE WITH RESFECT TO U#ABS(V)

MXBOFC——MAXIMUM BETA-WAL.E DEFECT. (ARD)

MVDREL--(MOORING) RELATIVE ACCELERATION
VECTOR AT THE CONSTRAINT POINTS (ANGULLAR
DEGREES OF FREEDCOM ONLY). (ARG)

MWWABT~-TAIL FITCHING MOMENT DERIVATIVE
WITH RESFECT To: W#ARS(W) (TDRVS)

MXBDF1 ##a#®

MXBDF 2 * MAXIMUM EETA--WAKFE DEFECT
MXBDF 3 * FOR FUSELAGES. (SHDFCN)
MXEDF 4 %eun

MXBDP1 ##%#»
MXBDFZ * MAXIMUM EETA-WAKE DEFECT
MXEDF32 # FOR FROFELLERZ. (SHOFCN)
MXBOP4 wuxn

MXBDR1 ##es

MXBDR2 # MAXIMUM BETA-WAKE DEFECT
MXBDR3 # FOR ROTONE, (SHDRCN)
MXEDRG #%us

MXDFCT--ELEMENT MAXIMUM WALE LEFECT. (ARD)

MXITER--MAXIMLUIM NUMEER OF TRIM ITERATIONS
BEFORE TRIM ATTEMFT IS TERMINATED (TRMLINT)

MXLDFC~=MAXIMUM LAMBDA-WAKE DEFECT (ARG)

MXLDF 1 ##%a

MXLDF2 # MAX]IMUM LAMEDA-WAKE DEFECT
MXLDF 2 # FOR FUSELAGEZ. (ZHDFIN)
MXLDFG #ans

[ .
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MXLDPL #nes

MXLDF2Z # MAXIMUM LAMBDA-W:  DEFECT
MXLDP3 # FOR PROFELLERS, (SHOFLN)
MXLDP4 ssws

MXLDR]1 tese

MXLDR2 #* MAX.MUM LAMEDA-WAKE DEFECT
FXLDRS # FOR ROTORS., (SHDRCN)
MXLDR4 #nnn

MXREST~-MAXIMUM NUMBZR OF TRIM RESTARTS
(TRMCNT)

NELADS--NUMBER OF PLADES ON EACH ROTOR
(IDENTIC.AL CONFIGURATION FOR ALL LFUS)
{LFPU)

NBVSOT--TAIL YAWING MOMENT DERIVATIVE
WITH REZFECT TO: (BETA#(VTD:T#x2.))
(TDRVS)

NDHHT~~NONDIMENSIONAL HULL HEIGHT
BASED ON HULL MAXIiMUM DIAMETER.
(NDHTHT)

NDIMDH~-NONDIIENSIONAL DISC HEIGHT
BASED ON DIsC DIAMETER. (ARG)

NDPHT1 #### NONDIMENZIONAL PROFELLER
NOFHT2 # HEIGHT BAZEL ON FROPELLER
NDPHT 3 # OIAMETER. (NDPHT)

NOFHT4 #uue

NDRHT1 #e## NONDIMENSIONAL RQTOR HEIGHT
NDRHTZ * EATED ON ROTOR DIAMETER
NOSHT 2 # (MDRHT)

NLERHTE ##ae

NDTHT--NONDIMENSIONAL TAIL HEIGHT BASED ON
TAIL 2FAN. (NDHTHT)

NEGNVT=-=-NORMALIZED EIGEN VECTORS. (ARG)

NEGPER--THE REZULT:Z OF THE NEGATIVE
FERTUBATION OF THE <TABRILITY DERIVATIVE
CALCULATION,

NEXGST-=-0UST VECTOR AT FIRST TIME
ITNCREMENT FOLLOWING FRESENT SIMULATION
TIME AT OUET SOURCE. (ARG

NEXTIM==TIME OF FIRST QUST FOLLOWING
PRESENT ZIMULATION TIME. (ARG)

NORM=~MODIFIED EUCLIDEAN NORM OF A SIX
BY ONE VECTOR. (ARG)

NORM--EUCLTDEAN NORM 1UF A THREE EBY ONE
VECTCR (ARG)

NPELL'1l ##ss
NPBLDS # NUMEER CF FROFELLER FLALES
NPELD2 # FER FROFELLER DISC, (FOEOM)
NPELDG #sew

NPBH~~HULL YAWING DERIVATIVE WITH
RESFECT T0: PE®, (AFD)

NPOH~--HULL YAWING MOMENT DERIVATIVE
WITH REZFECT TO: Fe(t (ARG)

NOBPH: -HULL YAWING DERIVATIVE WITAH
RESFECT T: QB#F, (ARG)
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NRELD] #2#»
NRELD2 * NUMBER OF ROTOR BLALES
NRELD3 * PER ROTOR L'ISC. (ROEOM)
NRS! | . sxss

NRDOT-=-COMPONENT (HULL COR TAIL),

YAW ANGLE MOMENT, ABOLT THE COMFONENT
REFERENCE AXIS$ DWJE TO YAWING
ACCELERATION OF THE COMSONENT
REFERENCE AXIS. (ARG)

NRDOTH--HULL YAWING MOMENT DERIVATIVE
WITH RESFECT TO YAW ACCELERATION (HDTDRV)

NRDOTT-~TAIL YAWING MOMENT LERIVATIVE
WITH RESFECT TO YAWING ACCELERATION
(TDTDRV)

NRRABH==HULL YAWING MOMENT DERIVAT IVE
WITH RESPECT TO: R#ABS(R) (ARG)

NRRABP-~PAYLOAD YAWING DERIVATIVE
WITH RESPECT TQ R#ABS(R).

NRVABH--HULL VAWING MOMENT DERIVATIVE
WITH RESFECT TO: R#ABS(V) (ARG)

NTRIM--TRIM INTEGEF NUMBER IDENTIFIER. (ARG)

NUMF IN--NUMBER OF FINS IN TAIL ENSEMBLE
(TAIL)

NUMLFUJ-~NUMBER OF LIFT FROPORTION
UNITS (LPUS) (LPW)

NUVH-—HULL YAWING MOMENT DERIVATIVE
WITH RESFECT TO: U#V (ARG)

NUVP~=FAYLOAD ROLLING MOMENT DERIVATIVE
WITH RESFECT TO UABS(W).

NVVWABT--TAIL YAWING MOMENT DERIVATIVE
WITH RESFECT To: V#ABI (V) (TDRVE)

OTRIO1 #### FOUR VECTORS CONTAINING THE
ACRIV2 * CROZS FRODUCT OF EACH LFLU
QCRINS * ANGULAR BODY RATE WITH IT:
OCRICA =«x% ANGULAR MOMENTUM VECTOR (ARG)

OCRSV1 w##x® FOUR VECTORS CONTAINING T.0E
DCREVD # CROSS PRODUCTS OF THE LPU
DLRSVE * ANGLILAR 20DY RATES WITH THE LFU
OCREVA ##x# LINEAR VELQCITY VEITORS (ARS)

ODHEAT--ANGULAR GUST , CCELERATION
AT THE HULL CENTER OF VOLUME. (OUSTS)

ODTOST-~ANGULAR GUST ACCELERATICN
AT THE TAIL CENTROID. (GUSTS)

OHCIOM--TROSE FRODUCT OF HULL ANGLULAR
VELOCITY VECTOR WITH HULL ANGLLAR
MOMENTUM VECTOR (ARG)

OHCRSV=-CROSS PRODUCT OF HULL ANGULAR
RATE WITH HULL LINEAR VELOCITY VECTOR (ARG)

OHGUST~~HULL CENTER OF VOLUME
ANLULAR GUST VELOCITY., (GULTS)

OMEGF ! #ann
OMEGFZ # FROPELLER SFIN RATE. (PSTRTE)
OMEGF3 »
OMEGPS e
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FEET1T-=SUFFLEMENTARY (FRIME) TAIL
ITALL ANGLE OF SIDE SLIP-1. (ARG)

PRETZT--SUPPLEMENTARY (FRIME) TAIL
STALL ANGLE OF 3SIDE SLIP-2. (ARG)

FBISR1 ##a# TEST COMMAND ROTOR LONG-
PBISR2 # ITUDINAL CYCLIC DEFLECTION
PB1SR3 # INCREMENT PBISR1-4 EQUALS
PB13R4 ##e2 DR1SR1-4 FOR TIME .GE. RrICoMi

P ==LINEARIZED FAYLOAD MATRIX FOR GUST
INPUTS. (ARG)

PCAUX-~LINEARIZED FAYLTAD MATRIX FOR GUST
INFUTS TO CALCULATE CONSTRAINT FORCES. (ARD)

PCELFO~--TOTAL CABLE FORCE VECTOR
ACTING AT THE FAYLOAD CG IN COOR-
DINATES OF THE PAYLOAD CG REFERENCE
AXIS. (ARG)

FCELFL #e#e PAYLOAD CABLE FORCE VECTOR
PCEBLF2 # AT PAYLODAD C.G, IN COORD-

PCBLF2 # INATES OF THE PAYLOALD C.G.
PCBLF4 #nes REFERENCE AX1S (ARG)

FCBLM2--TOTAL TABLE MOMENT ACTING
ABOUT THE PAYLDAD O3 TN COORDINATES
QF THE FAYLOAD CG RFFEFENCE AXIS. (ARG)

FCOLTA-~PAYLDAD LINEARIZATION
INCREMENTS FOR THE CALLUULATION OF
THE COMST) MATRIX. (FDLTAX)

FCFLWC--FPROPELLER ON HULL CROSSFLOW
CORRECTION. (ARG)

FCONTL--VEHICLE COUFLELD ROLL
CONTROL. (ARG

FLCWR=~ROTOR CONTROL WIND AXIS
ROLL FATE. (ARG)

FOLTAL--TEST COMMAND AILERON LDEFLECTION
INCREMENTY, FDLTAL = DDLTAL FOR TIME .GE,.
TTCOML JOR. .LT. TTCOMZ. (ARG)

FOLTEL--TEST COMMAND ELEVATOR DELFECTION
INCREMENT, FOLTEL = DOLTEL FOKR IME .GE.
T7CoMY JOR. LT, TTCOMI. (ARG)

FOLTRD=--TEST £OAMAND RUDDER DEFLECTION
INCREMENT, FOLTRD = DDLTRD FOR TIME .(0GE.
TiComMt JOR. LT, TTOOM2. (ARDG)

FFIV1 w#es FROPELLER ON FULELAGE INTER-
FFIv2 *+ FERENCE VELOCITY VECTORS IN
FFIV3 # COORDIMATES OF THE LPU CG
PFIV4 ##ne REFERENCE AXIt (ARf)

PFNEW-~-NEW FAYLCAD FUNCTIONAL
QRIOCIATED WITH NEW FAYLCAD CONTROL
VECTOR PUNEW. (ARG)

PONFOR~--FAYLOAD GENERALIZED FORCE
VECTOR. (ARD)

PEOLCF--a SCALE FACTOR TO BE AFPLIED
T THE RAnDOmM ot T ANGLE VELOLITIES:
ON NPUT (PYOCOM)
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PORFOR---FAYLOARD GRAVITY FORLCE VECTOR
IN COCRDINATES OF THE FA™.0AD LG
REFERENCE AXIS. (ARG)

PGSTFL= -T/F A FLAG IMDICATING THAT RANDOM
GUSTS ARE TO BE TURNED ON. (FYLLUM)

PGYSCF~~A SCALE FACTOR TO BE APFLIED
TD THE RANDIOM GUSY ANGLE VELOCITIES
ON INFUT (FYGCOM)

PHGMAX--THE MAXIMUM GUST ROLLING
VELOCITY, ACTING ON THE HULL CEMiER
OF VOLUME. (HGCOM)

PHI--HULL CG REFERENCE AXIZ EULER
ROLL ANGLE. (ARG)

SHICMD--ROLL ANGLE COMMAND TABLE.
(COMAND)

PHICOM=-~ROLL ANGLE CUMMAND, (RRG)
PHIHUL~~HULL EULER RILL ANGLE (SVECTR)

PHIILM--ROLL ANGLE CIRCLIT
INTEGRATION LIMIT. (FCSLIM)

FHIINT~-ROLL ANGLE CIRCUIT
INTEGRATOR VALUE., {(ZASINT)

FHILLM=--ROLL ANGLE _IRCUIT
LCOF LIMIT. (FUSLIM

PHIVEL--FROFELLER ON HWULL INTERFERENTE
VELOCITY IN (OORDINATES OF THE HULL
C3 REFERTNCT Y18, (ARG)

PIMC~ © v “WCREMENT FOR PERTURBING
PAYLOAD LUNTROL VECTOR DURING TRIM
SOLUT IO

FH==FPAYLOAD TRIM ALGORITH.T CONSTANT
(PTRMCN

FYMIN--MINIMUM v- FEFCORE REITARTING
PERTURATION PROCEDURE. (FTRMIN)

FEEYRT--STARTING VALUE OF CONITANT
FH. (PTRMCN)

PLOT--T/F FLOTTING FILCT: WANTED.
(ARG)

Pl FFLO=-=FLLIGHT CONTROL SYTTEM FLAG
INDICATING ' LOOF 15 CLOSED. (CLOSLF)

PMXITR~~-MAXIMUM NMIMEER OF FAYLOAN TRIM
ITERATIONS EEFORE FAYLOAD TRIM ATTEMFT
I1& TERMINATED. (FTRMCN)

FMXRET~-MAXIMUM NUMBER OF FAYLOAD TRIM
RESTARTS EEFORE TERMINATION, (FTRUCN)

FOGSCF-~-A ZCALE FACTOR TO BE APFLIED
TO THE RANDOM OUET ANGULAR VELOCITIES
AN INFUT, (PYGCOM)

FOSHT1-~FOSITION CONTROL STARTING TIME
(POSHC 2)

FOSHTZ==FOSITION CONTROL ENDING TIME
(FOSHIS)
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OMEGR==ROTOR SPIN RATE. (ARG)

QMEGR1 eeee
UMEGR2 * ROTOR SFIN RATE. (RSTATE)
OMEGR2 »
OMEGRA «anse

QMGLIML ==HULL ANGLULAR ACCELERAT'
WITH RESFECT TO THE ML CG REFERECE
AXIS, (3DOTCP)

OMOHUL --HULL ANGULAR VELOCITY VECTOR
IN COORDINATEL OF THE HULL UG REFERENCE
AXES, (SVECTR)

OMGPAY-~FAYLOAD ANGULAR VELQCITY
VECTOR IN LOORDINATES OF THE FAYLUOADR
CG REFERENCE AXIs. (FSVCTR)

OMGFUIl eeew FOUR VECTORS CONTAINING THE
OMGRU2 ® LPU ABRSOLUTE ANGULAR BQDY RATES
QMGRUR ® (SVECTR)

QOMGFU4 asee

OFCIOM--CROSS PRODUCT OF THE
FAYLOAT ANGULAR VELOCTITY VECTOR WITH
THE FAYLUAD MUMENTUM VECTOR. (ARG)

OFCUS T=-=-FAYLOAD REFERENCE CENTER
ANCGULAR GUST VELOCITY. (FAYLTT)

CRONAL ==THE ORIGINAL VALUE REFORE
FERTUIRAYINMN IN ¢ ALLULAYTING THE
STABILITY DERIVATIVES. (ARY)

DTCUST-~TAIL CENTROID ANGLLAR GuUST
VELOCITY., (GUsTS)

FA-=LINEARIZED FAYLOAD RIGID RODY
SYSTEM MATRIX (FAYLUAD LHARACTERISTIC
MATRIX) . (ARG)

FAALIX ==L INEAR] ZED AUXILIARY FAYLVAR RIGID
BODY SYITEM MAYRIX FOR CALCL QTIUN WF
CONSTRAINT ¢+ (RCES, (ARG)

FADLTA--FAYLOADY LINEARIZATION
INCREMI'NT S FOR THE A-MATRIA
CALC LA TION. (FLLTAX)

PRLFT==SUPSLEMENTARY «(FRIME)
TAIL RULLING ANGLE OF ATTACK. (ARG)

FALFTO=-=YUFFLEMENTARY (PRIME) TAIL
ROLLING ANGLE OF ATTACE W1THOWT
ATLERUON AFFECTS, (ARG

FALF1 T--SUPFLEMENTARY (FRIME) 3YALL
ROLLING ANGLE OF ATTACK-1. (ARG)

FALF2T==%UFFLEMENTARY (FRIME) TAIL
STALL ROLLING ANGLE uF ATTACH -2, (ARG)

FALT--SUFFLEMENTARY (FRIMOY TAIL
ROLLING ANCLE OF AYTA L, (AR

FALLIT-=ZUFFPLEMENTARY (F.IME) TAIL
STALL ANWLE OF ATTALY - 1. (ARW)

FALLT=-~lFRPLEMENTARY (FRIME) TALL
STALL ANGLE Uk ATTALE =L (ARL)

FANGLE =~3UFFLEMENTARY (FRIME)
TAIL WIND ANGLE. (ARW)
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FAF1TO=-SUFFLEMENTARY (PRIME) STALL
ROLLING ANGLE OF ATTACK=1 W1 THMT
AILERON AFFECTS. (ARG)

PARPZTO--SUPPLEMENTARY (FRIME) TAIL

STALL ANGLE OF ATTACH = W1THOUT
AILERON AFFECTS. (ARG)

PAROMA--PAYLOADL AERODYNAMIC MATRIX-A
(FYAROM)

PAROME--FAYLDAD AFSLOYNAMIC MATRIX-B
(FYARQM)

PAROMC-=-FAYLOAD AERQDYNAMIC MATRIY-"
(PYAROM)

FATCH--VECTOR LOCATING A FAYLOARD
CABLE AYTACH FOINT WITH REVWFECT Tu
THE PAYLOAD CG REFERENCE AXIS. (ARG

PATCH! #ase FOUR VECTHRS LUn AYTING THE

FATCHR ® CABLE ATTATH FOINTS ON THE

PATCHR # FAYLOAD WITH RFSFECT Tt THE

FATCHY wewe PAYLOAD (G REFERENCE AXIS.
(FATCH)

FAXCOG-~FAYLOAD CG INERTIAL X-ACCE-
LERATION IN G &

FAYARA--FAYLOAD FRONT FROJECTED AREAR
(RE) L SENCE AREA) . (FAYLOD)

FAYCGUL=~FAYLOAD TG INERTIAL V-ACCEL-
ERATION IN 3 %

FAYCTR=--VECTOR LOQIATING THF FAYLOQAD
REFERENCE CENTER WITH RESFEC Tu THE
FAYLOAD CG REFERENCE AX[x>. (FAYLOD)

PAYDTH--FAYLOAD DCFTH. (FAYLLD)

PAYELR~—-ELILER ANLLE FATES OF THE
FAYLOAD v REFERENCE AXISy WITH
RESPECT TQ AN INERTIAL FRAME.
(FERAT3I)

FAYEUL. -=FULER ANGLES OF THE FRYLQAD
Ch REFERENCE AXI: WITH RESPECT TOQ
AN INERTIAL FRAMET FHI, FHETAR., PFSI.
(FSVCTR)

FAYID-=FAYLOAD CONF IGURATIUN
IDENTIFIER. (FAYLOD

FAYIFQ--LOCATION OUF THE FAYLOAD CENTER
OF GRAVITY WITH REIFECT TO THE INERTIAL
FRAME. (FAXVTR)

FRYLTH--FAYLUAD REFLRENCE LENUTH.
(FAYLOD)

FAYVOL --FAYLOAD VOLUME. (FAYLOD)

FAZCGO=--PAYLUAL LU INERTIAL Z-ACCELERATION
IN G &,

FAJSRL %enw TESY COMMANDL FOR ROTOR

FALSRE # LATERAL CYULIL DEFLECTION

PRISR3 ® INCREMENT EOHALYL DAISKI=-4 FOR

FAL1%R4 wcae TIME .GL. RTCUMY 0N, LLT.
RTCOML.  (ARG)

PRETAY --SUPFLEMEr TARY (PRIME) TAIL
ANGLE OF STIDE SLIF. (ARR)
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FPOSFER--THE RESULT OF THE FOSITIVE
FERTURATION OF THE STARILITY DER-
IVATIVE CALCULATION. (ARG)

FPABST--TAIL POST STALL VELOCITY
PARAMETER P®#ABS(P). (ARG)

FPPLOT--T/F PLOTTING FILES WANTED OR NOT
(ARG)

PFOS~-COLUMN NUMBER OF STARILITY
DERIVATIVE MATRIX BEING EVALUATED. (ARG)

PPYGMX--MAXIMUM FAYLOAD ROLLING GUST
(1-MINUS-TOSINE SHAFE). (PYGCOM)

FREFRM~-IMZL LIBRARY FREFORMALCE INDEX
FOR EICGEN VLAUE CALCULATIONS. (ARG)

FRNCHF--SIMULATION TIME OF LAST STATE
VARIABLE PRINTOUT

FRNTMZ--A FLAG INDICATING THAT A MESSAGE
SHOULD BE PRINTED STATING THAT THE ARRAY
OF INVALID STARILITY DERIVATIVE:S WAS
FILLED 2 AND SOME OF THE INVALID
DERIVATIVES: MAY NOT HAVE FLALGGED. (INVALD)

PROGID--THE PROIGRAM IDENTIFIER. THIZ
VARIABLE COUNTAINS “HMLAPAY", “HLAZIMY,

OR "HLAMZR, WHICH IDENTIFIES THE FROGRAM
CURRENTLY BEINDG EXECUTED

PRUOS] sees FOUR VECTORS LOCATING

FROFZ + EACH FROFELLER RUB.WITH
FROP2 #* RESFECT 7Q THE 05 REFERENCE
FROP4 w»ese AXEZ, (FROP)

FREFO1 ma## FROFELLER AERDIDYNAMIC FORCE
FRFFO2 # VECTDR, WITH RESFECT T THE
FREFD 2 # LP} 05 REFERENCE AXIZ. (ARG)
FRPFO3 ®ana

FRFIV]1 ###+ PROFELLER INDUCEDR VELOCITY
FRRPIVC # VECTORS IN COORDINATES OF
FRPIVZ + THE LFPD (5 REFERENCE AXIZE.
FRFIVA #«##w (ARD)

FREMOY sree PFROFELLER ARERCDYNAMIC MOMENT
FEEMOz « VECTOF, WITH RESFPECT TO THE
FREMOZ « LFLI O0 REFEFENCE AXEZ. (ARD)
FREMQG oo

PS~—-FAYLOAL 2TATE VECLIOR, (P3VITR)
FICALF=-=-MULTIFLICATIVE ZLALE FACTOR FOOR

FERTUREIND FAYLOAD CONTROL VECTOR DUKING
FAYLOAD TRIM ZOLUTION.

FEDOT~=Duk (TATE COPY OF STATE
DERIVATIVE VELTOR FROM MOST
RECENT TIMEZTEFR, (00TCF)

FSIERR=-HEADING ANGLE ERROR
SIGNAL.

FEIHUL-—HULL EVNER HEADING
ANGLE. (TVEDTR)

FIIMFL---T/F TIME HIZTORY TD EE CALUULATED
OoR MAT, (ARD)
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PESI0--HEADING ANGLE WITH RESFECT T THE
INERTIAL FRAME OF THE MOORED VEHICLE WITH
NO INERTIAL WIND., OR INITIAL HEADING ANGL
OFF OF THE STEADY WIND FOR TRIM ALGORITHM
INTIALIZATION. THE LATTER O°TION IS TO
FIND TRIM STATES NQT ALIGNED WI1TH THE
STEADY WIND. (CALMHIN

FSLOCL--LOCAL COFY OF PS VECTOR.
USED ONLY DURING PAYLOAD LINERRIZATION
PROCESS. (ARG)

PESNGMT--COUNTER FOR THE NUMBER OF TIMES
A SINGLE MATRIX IS ENCOUNTERED IN THE
PAYLOAD TRIM ROUTINE. (FTRMFL)

P3TA1 T--SUPPLEMENTARY (FRIME)
TAIL STALL ANGLE~1. (ARG)

PSTAT--SUPFPLEMENTARY (PRIME)
TRIL STALL ANGLE-Z. (ARG)

PTCHRY--FITCH RQTE (EULER RATE OR
BODY AXIS FITCH RATE). (ARG)

PTCOM1--STARTING TIME FIIR FROFELLER
CONTROL COMMANDS. (PFETHR)

FTCOMZ--ENDING TIME FOR FROPELLER
CONTROL COMMANDS. (FFETHR)

PTGMAX-~THE MAXIMUM CUST ROLLING
VELOCITY, ACTING AT THE TAIL CENTROID
(TGLOM)

FTHEF1 w##ax TEST COMMAND PROFELLER

PTHEP2 # COLLECTIVE FITCH INCREMENT,

FTHEFR?2 * PTHEP1-4 EDUALS DTHEP1-4 FOR

FTHEF4 #### TIMZ .GE. PTCTOM1 .OR. .LT.
PTCOMZ2. {ARG)

PTHER] #### TEST COMMAND ROTOR

FTHERZ # COLLECTIVE FITCH INCREMENT,

PTHERZ 4 FTHER1-4 ECUALS DTHER1-4 FOR

FTHER4 ##%x# TIME .GE. RTCOMY .OR. .LT.
RTCOMZ. (ARG)

FTIVEL--FROFELLER ON TAIL INTERFERENLCE
VELOCITY VECTOR IN COORDINATES OF THE
HULL €O REFERENCE AXIZ. (ARG)

FTRMAR--THE NUMEER 0OF FAYLOAD TRIM
MAFZ TO BE CALCULATELD. (ARG)

FTRMCV-~FPAYLOAD TRIM CONVERGED FLAG. (ARG)

PTRMTL--MODIFIED EUCLIDEAN NORM TQLERANCE

CRITERION FOR PAYLOAD TRIM. (FPTRMCN)

FU--PAYLOAD TRIM CONTROL VELTOR, AT
THE START OF THE TRIM THIS CONTAINE
THE INTIAL GUESS, AT THE COMPLETION
OF THE TRIM, THIS CONTAINT ThE CONVER-
GED (OR BEZT) SUOLUTION. (ARG)

PUCBL--UNIT VECTOR LOCATING A FAYLODAR
CABLE ATTACH FOINT RELATIVE TO A RES-
PECTIVE HULL FAYLOAD CABLE ATTACH FOINT

IN CODRDINATES OF THE FAY D O3 REFERENCE
AXIZ. (ARG

it e Pl Ry AR A e A R S8ttt e i iy e
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FUMAT--PAYLOAD CONTROL FERTUBRATION
MATRIX. THE FIRST COLUMN CONTAINS
THE INITIAL OR HOME PAYLOAD CONTROL
VECTOR, THE REMAINING SIX COLUMNS
CONTAIN THE PERTURATION FAYLOAD
CONTROL. VECTORS IN WHICH EACH COLUMN
IS PERTURBED WITH RESPECT TO ONLY ONE
OF ITS ELEMENTS. (ARG)

PUNEW-~-NEW PAYLOAD TRIM VECTOR. (ARG)

PVGSCF~-A SCALE FACTOR TO BE AFFLIED TQ
THE FPAYLOAD GUST VELOCITIES INFUT.
(PYGCOM)

PXGBAR-~FPAYLOADR GUST STATE FERTUBRATION
VECTOR. (ARG)

PYAFOR--PAYLOAD ARERODYNAMIC FORCE VECTOR
WITH RESPECT TO THE FAYLOAD CG REFERENCE
AXIS.

PYAMOM--PAYLOAD AERODYNAMIC MOMENT VECTOR
WITH RESPECT TO THE FAYLOAD CG REFERENCE
AXIS.

PYOFMX——THE NUMBER OF PAY!I.CAD VARIABLES
WANTED ON QUTFUT. (POFWNT)

FYTIGT--STARTING TIME FOR FAYLOAD'
(1-MINUS~COSINE GUIT). (PYGCOM)

FYTZGT--ENDING TIME FOR PAYLOAD
(1-MINUS-COSINE QUST). (FYGCOM)

PYWANT--AN ARRAY CONTAINING: THE CODE
NUMBERS INDICATING WHICH PAYLOAD VARIABLES
ARE WANTED IN OUTPUT. (POPUWNT)

--DISC TORQUE: FOSITIVE TORQWE
INDICATES THAT THE DIZC IS ATTEMPTING
TO REDUCE THE ANGULAR 3PIN RATE.
NEGATIVE TOROUE INDICATES THAT THE DIS
IS5 ATTEMPTING TO INCREASE THE

ANGULAR SFIN RATE. A FOSITIVE

TORMJE IS ABOLT THE FOTITIVE

Z-CONTROL WIND AXIZ. (ARG)

DCONTL--VEHICLE COUFLED PITCM
CONTROL . (ARG)

DOCWR--ROTOR CONTROL WIND AXES
FITCH RATE. (ARD)

DHGMAX-=-THE MAXIMUM GUST FITCHING
VELOZITY ACTING AT THE HULL CENTER
OF VOLUME. (HGCIM)

OLPFLG--FLIGHT CONTROL ZYSTEM FLAG
INDICATING Q@ LOOF 1% CLOSED. (CLOSLF)

OPYGMX--FAYLOAL MAXIMUM FITCHING
GUST (1-MINUS-COSINE THAFE), (PYLCOM)

OF1 =ees PROFELLER TOROUE, AFFLIED BY THE

P2 #+ FROFELLER ONTC THE THAFT. A

oP2 * POSITIVE FROFELLER TORDWE, IS5 ONE

OP4 ssex WHICH TENDI TO SLOW DUWN THE
ANGULAR FROFPELLER SPEED. (ARG)

CDABST-~TAIL STALL VELOCITY
FARAMETER T#AB3(0) . (ARG)
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OR1 #sa¢ ROTOR TORQUE. APPLIED BY THE ROTOR

OR2 # ONTO THE SHAFT. A FOSITIVE ROTOR

GR3 # TORQUE IS ONE WHICH TENDS TO TWISY

QR4 =wss THE LPU’'S ABOUTY THE POSITIVE LPU CG
REFERENCE AXES. (RSTATE)

QTGMAX—-THE MAXIMUM GUST FITCHING
VELOCITY, ACTING AT THE TAIL CENTROID.
(TGCOM)

QUIT--LOGICAL VARIABLE: TRUE EQUALS
TERMINATE PROGRAM. FALSE EQUALS CONTINUE
EXECUTING PROGRAM (ARG)

RACELC--RELATIVE ACCELEROMETER LOCATION.
(ARG)

RACLP1 #»##s FOUR VECTORS LOCATING THE LFU
RACLF2 * AERODYNAMIC CENTER OF EACH
RACLP3 ®* LPU. WITH RESPECT TQ THE LPU
RACLP4 =w=s% FUSELAGE REFERENCE AXES (ARG)

RAD--DISC RADIUS. (ARG)
RAD--DISC (ROTOR OR PROFELLER) RADIUS. (ARG)
RADIVUS--RADIVUS OF THE ROTOR OF PROFELLER

RADP1 w#aux

RADP2 * PROPELLER DISC RADIUS,
RADP3 = (PGEOM)

RADP4 #aun

RADRT1 ##us
RADRTZ # ROTOR RADIUS (RGEIM)
RADRTS »
RADRTA »#an

RASRCX--LOCATES THE AFT

GUST INFUT SOURCE LOCATIONS

WITH RESPECT TO THE HULL CENTER
OF VOLUME REFERENCE AXIS. (RSRCLC)

RATCH1 #=#» FOUR VECTORS LOCATING THE
RATCHZ * ATTACH FOINT OF THE LPU ON
RATCHZ * THE HULL, WITH RESFECTY TO
RATCH4 ###x THE HULL CENTER OF VOLUME
REFERENCE AXE= (ARG)

RATEFB~-RATE FEENBACK VALUE. (ARG)

RATHGT ###s VECTORS LOCATING THE GEAR

RATHGD # ATTACK FOINT ON THE HULL

RATHG3 # STRUCTURAL FRAME WITH

RATHGA ##xs RESPECT T HULL CENTER OF
VOLUME 1IN COORDINATES OF THE
HULL CG REFERENCEAXIS. (ARG)

RATHF1 ##xx FOUR VECTORS LOCATING

RATHFZ # EACH CABLE ATTACH FOINT

RATHFZ * ON THE HULL, WITH RESPECT

RATHF4 ##xx TO THE HULL CENTER 07 VOLIWME
IN COORDINATES OF THE HULL
CENTER UF VILUME REFERENCE
AXIZ. (ARD)

RCFLWC--ROTOR ON HULL CROSSFLOMW
CORKECTION. (ARG)

RCGLF1 ###% FOUR VECTORS LOCATIND EACH LPL
RCGLPDZ # U5 WITH RESFECT TD THE LFPU

_RCGLP2 # FUSELAGE REFERENCE AXES

RCGLP4A #axsx (ARG)

RCONTL--VEHICLE COURLED YAW CONTRUL. (ARG)
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RCTLTF--RECOMMENDED MINIMNM ALGORITHM
TIME STEPt ESTIMATED TO PE ONE TENTH OF
THE SPRING PERIOD. (ARG)

REFARM--COMPONENT (HULL OR TAIL),
AFPARENT MASS MATRIX: DUE TO
MOTIONS OF THE COMPONENT REFERCNCE
CENTER. (ARG)

REXLC]1 sess FOUR VECTORS LOCATING THE
REXLC2 # POSITION OF THE JET EXHAUST
REXLC3 # NOZZLES WITH RESPECT TO THE
REXLCS wesn FUSELAGE REFERENCE AXIS

RFDEL --FEEDBACE FLAG: TRUE EQUALS
HULL CG EOLY AXIS YAW RATE FEEDBACK.
FALSE ECUALS HULL CG AXIS EWMLER YANW
RATE (F=IMQT) FEEDBACK. (FDEKFL)

RFIV] ®=sss ROTCR ON FUSELAGE INTERFERENCE
RFIV2 # VELOCITY VECTORS IN COORDINATES
RFIV3 * OF THE LFPU CG REFERENCE AXIS
RFIVS seaee (ARG)

RFSRCX--LOCATES THE

FORWARD GUST INPUT SQURCE
LUCATION WITH RESPECTY TO THE
HARL CENTER OF VOLUME REFERENCE
AXI3. (RSRCLC)

SHEFOR--TOTAL HULL BUOYANCY FORCE

VECTOR ARISING FROM GUST ACCELERATION,

GUST GRADIENT, AND AERO-STATIC CONTRI-
HUTIONS. THIS VECTOR IS GIVEN IN

IN COORDINATES OF THE HULL CENTER OF VOLUME
REFERENCLE AXES. (ARG)

RAGMAX-~THE MAXIMUM GUST YAWING
VELOCITY, ACTING AT THE HULL CENTER
OF VIOLUME. (H3COM)

RHIVEL--ROTOR ON HULL INTERFERENCE
VELOCITY VECTOR IN COORDINATES OF THE
HULL ©5 REFERENCE AXIS. (ARG)

FHMOTA--HULL RELATIVE MOTION VECTOR-A
FOR HULL AEROILIYNAM:C CALCULATIONS. (ARG)

FHMOTR--HULL FELATIVE MOTION WITH RESPECT
TQ THE AIR MAa>T VECTOR-R, FOR HUULL AERO-
DYNAMIC CALCULAT LGNS, (ARG)

RHMOT, -=HILL RELAVIVE MOTION WITH RESFECT
TO THE AlR MASS VECTOR-L, FOR HULL AERO-~
NYNAMIC CALCULATIONS. (ARG)

RHMUITD=-=HULL RELATIVE MOTION WITH RESPECT
TO THE AIR MA>S VECTOR-D, FOR HULL AERQ-
DYNAMIC CALCULATIONS. (ARG)

RHMOITE--HULL RELATIVE MOTION WITH REZFECT
T THE #IR MATD VECTOR-E. FOR HULL AERO-
DYNAMIC CTALCULATIUNS, (ARG)

RHMOTF-=HULL FLLATIVE MOTION WITH RESFECT
T THE AT MA®3 VECTOR-F, FOR HULL AERO-
HYNAMIC LALCLILATIONS. (ARG)

FHORK ==HULL 1NLY RERODYNAMIC FORCE
VENTUR WITH RESPECT TO THE HULL
LENTER OF VuLLIME REFERENCE AXIS, (ARD)
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RHOAMO--HULL ONLY AERODYNAMIC MOMENT
VECTOR WITH RESPECT TO THE HULL
CENTER OF VOLUME REFERENCE AXIS. (ARG)

RHOGFO—HULL ONLY GUST
ACCELERATION FORCE VECTOR
IN CODRDINATES OF THE HULL
CENTER OF VOLUME REFERENCE
RXES. (ARG)

RHOGMO-—-HULL ONLY GUST
ACCELERATION MOMENT VECTOR
IN COORDINATES OF THE HULL
CENTER OF VOLUME REFERENCE
AXES. (ARG)

RHOWFO——HULL ONLY WIND FORCE
VECTOR WITH RESPECT TO THE HULL
CENTER OF VOLUME. EXCLUDES THOSE
FORCES DUE TO GUST ACCELERATICON
TERMS. (ARG)

RHOWMO—-HULL ONLY WIND MOMENT

VECTOR WITH RESPECT TO THE HWLL

CENTER OF VOLUME. EXCLUDES THOSE
TERMS DUE TO GUST ACCELERATION EFFECTS.
(ARG)

FHRLF1 w#### FOUR VECTORS LOCATING

KHRLFP2 » EACH LFL CENTER OF GRAVITY

RHRLP3 « WITH RESFECT TO THE HULL

RHRLF4 swes CENTER OF VOLUME REFERENCE
AXIS. (RHRLOC)

RHULCG--LOCATINN OF HULL TENTER OF GRAVITY
WITH RESPECT Tu HUWLL CENTER OF VOLUME
REFERENCE AXES. (ARG)

RILM-~TURN RATE CIRCUIT INTEGRATOR
LIMIT. (FCSLIM)

RLLM--TURN RATE CIRCUIT LOOQF
LIMIT. (SASINT)

RLOC--VECTOR LOCATING VEMICLE FARTS
(E.G. HULL BQOW. MULL STERN. ETC.) WITH
RESPECT TO THE HULL CENTER OF VOLUMN

IN COURDINATES OF THE HULL CG REFERENCE
AXIS. (ARG)

RLTCH1 ###2 FOUR VECTORS LOCATING EACH
RLTCHZ # ATTACH FOINT ON THE LFU
RLTCHI + WITH RESPECT TO THE LFU
RLTCH4 #asxx FUSELAGE REFERENCE AXES (ARG)

RMORFT—-VECTOR LOCATING THE ATTACH FOINT

OF THE MUURING MAST TO THE VEHICLE RELATIVE
TO THE HULL CENTER OF VOLUME IN CQORDINATES
OF THE HULL UG REFERENTE AXIS. (ARG)

ROHLCV--HIWLL CENTER OF VOLUME
FELATIVE ANGULAR VELOTITY, WITH
RESPECT T THE AIR MASS. (ARG

FOLLRT--ROLL RATE (EULER RATE OR
KODY AXIS ROLL RATE). (RRG)

RFAYC--RELATIVE ANGULAR VELOCITY OF THE
FAYLOAD AERDDYNAMIC REFFRENLE CENTER.,
WITH RESPECT TO THE LOCAL AIR MAS: IN
CUDRDINATES OF THE FAYLOAD {3 RFERENCE
AXIS. (ARG)

ot s o
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ROTRIL--1ALIL CENTROID ANCGULAR
VELULLITY, WITH RESPECT TQ THE AIR
MASS. (ARG)

KNFir] saee ROTOR AERODYNAMIC FORCE
AQTFQD ® VECTOR, WITH RESPECT TQ
RQTFO3 ® THE LPU (G REFERENCE AXIS,
ROTFO4 wesee (ARG)

ROTIV]1 seee ROTNR INDUCED VELOCITY
ROTIV2 #* VECTURS IN COORDINATES OF
RQTIVR » THE LFU CG REFERENCE AXIS
RUTIVE sare (ARD)

ROTMCY eexa ROTOR AERQDYNAMIC MOIMENT

RQTMQD ® VECTOR AROUT THE LFU CG

RQTMOS » REFERENCE AXES, WITH RESFECT

KOTMO4 eses TN COORDINATES GIVEN IN THE LFU
CG REFERENCE AXES. (ARG)

RNTR]1 «sse FOUR VECTORS LOCATING THE

ROTRS * ROTOR HUB, WITH RESFECT TO

FOTR2 ® THE LPU CG IN COORDINATES OF

RIOTR4 seas THE LFI} C3 ReFERENCE RAXES.
(ROTOR)

ROW--THE RuUW FOSITION IN THE MATRIX
(ARG)

FOWPNS~=RARRAY NF STARILITY TERIVATIVE
MATREX ROW FOIITIONS WHICH ARE BEING
FLAGGEDL BECAURE THEY ARE INVALID. (INVALD)

RPAYCL ~-VECTOR LOCATING THE CENTER

OF GRAVITY WITH RESPECT TO THT PAYLDAD
FEFERENCE CENTER IN CTQURDINATES OF THE
REFERLMCE VENTER AXIS. 1ARG)

RFPIV] seee RATOR ON FROFELLER INTEFFERENCE
FRIVLY @ VELODCITY VECTCRS IN COQRDINATESR
KRFIVZ2 *» OF THE LPU (1 REFERENCE AXIS
RPIV4 ssee (ARG)

REMOTR--FAYLOAD RELATIVE MOTION WITH
REZFECT TO THU Aln MALRT VECTOR-A
(MRG)

e Re=- YL Al FELATIVE MOTION WITH
Rt CTEC S T e AIR MALS: VECTOR-R
(A=)

REMOTL —-FAYLOAD RELATIVE MOTION WITH
WESFEST T THE ALKk MATS VECTOR-C
(ARG)

RPRVIPL eese FOUR VECTORY LOCATING THE

FRROF2 ¢ FROFELLER HUR OF EALH LPU WITH

RFROF 2 + RESPECT TO COORDINATES IN THE

KFROFG snawe L FU FI'SELAGE REFERENCE AXES.
(ARG)

RPTUHY «<@sx FOUR VECTURS LOCATING THE

RFTCHD » CAWLE ATTALH FOINTZ ON

FF T HD » THE PAYLOAD WITH RESFECT

APTUHA »asa T THE FAYLUAD REFERENCE
CENTER IN LODRDINATES OF
FRYLUAD REFERNCE AXIS. (ARG)

RERF IR~ AVLAD WIND FORCE AT THE
FAYLOAL wRROLYIIAMIL WEFERENCE
TEMSER 1T L CorDINRTE L QF THE FPAY-
Lt L0 REFERENCE AX15. (ARG)
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RPWMOM--FPAYLOAD WIND MOMENT ABOU(
THL FAYLUAD AERODYNAMIC REFEREN E
CENTER IN COORDINATES: OF THE Fer-
LOAD CG REFERENCE AXIs. (ARG)

REYGMX--MAXIMM VALUE OF FAYL )AL YALING
GUST (1-MINUS-COSINE SHAFE). (FYGQLM)

RRARST--TAIL STALL VELOQCITY
FARAMETER R®ARS(R). (ARG

RROTR1 e«sae FOUR VECTORS LGCATING

RROTRQ * EACH ROTOR HUE WITH RESFECT
RRQTR?2 * TO CQORDINATE: IN THE LFU
RROTRA saws FUSELAGE REFERENUE AXES. (ARG)

RSQRCY--L.OCATES ThE LATERAL

(SYMMETRIC ABOUT THE X-AXIT) FOSITION
uF THE OUST INSUT SWIRCEST  THIS VALUE
MUST BE POSITIVE. (RIRCLC)

RTALQC--VECTOR LOCATIN THE TAIL REFERENCE
CENTER WITH RFSFECT 1 THE MULL TENTER OF
VOLUME REFERENLE AXE. (ARG)

RTCOMI=-—STARTING TIMF FOR ROTQR CONTROL
COMMANDS, (RSWASH)

FTCOMO-~ENDING TIME FOR ROTOR CONTROL
COFMANDS,  (RSWASH)

RTOMAX--THE MAXIMUM CUIST YAWING
VELOUITY, ACTING AT THE TAIL
CENTROID. (1GC0OM)

RTYIVEL--ROTOR ON TAIL INTEFFERENCE
VELUCITY VECTOR IN CLQSDINRTES 0OF
THE HULL CO REFERENCE &XIz (ARG

RTOAF--TAIL ONLY AERQDVYNAMIC
FORCE VECTUR, WITH REZZECT TO
YHE YAIL LENTRQIL AXxi:. (ARD)

E1ORMU-=TAIL ONLY AERONYNAMIC
MOMENT VELTOR, WITH RESCECT TO
THE TAIL CENIROIDL AX1:. (BRG)

RTOGFO--RELATIVE TAIL ONLY GUST FORCE VECTOR
AT THE TAIL CENTRUID. (ARG)

RTAGMNI--RELATIVE TAIL 0nLY GUST MOMENT
VECTUR WITH RESPECT T THE [AIL CENTROID.
(ARG)

RUDLFL--RUDDER DEFLECTION LIMIT FLAG
INDICATING MAYITMUM MEUHAN [LAL ALLOWEDR
VALUE WAS EXCEEDED. (MCLMFL)

Rv—-RELATIVE AIR MASS VELOCITY
AT "HE HUE, WITH RESPEC! TO THE
LFU °n REFERENLE AXES. (ARG)

RVCW--RELATIVE VELOIITY OF THE DISC (ROTOR
UR FRUETLLER) WITH RESPECT TO THE LOCAL
AIR MAats IN CQORDINATES OF TH: CONTROL
WIND R:FERENCE AXI%N. (ARL)

AVELEM—-RELATIVE VELUCITY OF ELEMENT
WITH BESFECT 10 IHE LOLAL AIR MASSE,

RVELHI #pre FOUR VECTOR: CONTAINING THE

RVELH.L # RELRATIVE LINEAR VELUCITIES

RVELH > # OF THE ATTACH FUINT, WITH

RVELH4 exex RESFECT T. IHE HULL O AXES,
GIVEN IN (OORDINATES OF THE
HULL 1 AXES (RELVEL)



AVELIH seas
RVELIH »
RVELM -
RVELAH tsae

RVFUS1 »ess
RVFUS2 .
RVFUS3
RVFUSA snae

FOUR VECTORS CONTAINING THE
RELATIVE LINEAR VELOCITIES OF
EACH ATTACH FPOINT, WITH RESPECT
TO FACH LP! CG AXES, CGIVEN IN
COORDINATES OF THE LFPU CG AXES
(RELVEL)

RELATIVE VELOCITY OF THE
FUSELAGE AERQDYNAMIC CENTERS
WITH RESFECT TO THE AIR MASS
IN COORLINATES OF THE LFU CG
REFERENCE AXIS. (ARG)

RVHLCV--HULL CENTER OF VOLUME FELATIVE
VELOCITY, WITH RESPECT TO THE AIR MASS
IN CUTRDINATES OF THE HULL CG REFERENCE

RXES (ARG)

RVLU--REAL FART OF EICEN VALUE

FVPAYC--RELATIVE LINEAR VELOCITY OF THE
FAYLCAT: REFERENCE CENTER. WITH RESPECT

1O THE LOCAL AIR MASSIN COORDINATES

uF THE PAYLOAD CG REFERENCE AXIS. (ARG)

FVPRF1 ~ese
HVERED »
RVYPHP3 »
RVHERFR saas

RELATIVE VELOCITY OF THE
FROFELLER SHAFT, WITH RESFECT
T2 THE AIR MASS AND

IN COQRDINATES OF THE LFU CG
REFERENCE AXES. (ARG)

RVROT! +#as RELATIVE AIR MASS VELOCITY,
RVROTZ * WITH HESFECT TO THE ROTOR HUE.,
RVROT 2 + IN COZRDINATES OF THE LFU CG
KvRGTq »eas REFERERLE AXET. (ARG)

RVINLO-=hELATIVE VELOCITY SENSOR LOCATION.
(ARG )

RVTALL--TAIL CENTROID RELATIVE
VELLTITY WITH RESPLET Y0 THE

ALR MASS IN COORDITVATES OF THE HULL
CG REFERENCE AXEw. (ARG)

FVTR=-=-REAL FART OF EIGEN VECTOR
S-—VEITOR GF VEHILLE =TATES (SVECTR)

LAY nesw FLIGHT CONTROL SYSTEM
TRILRD ® _DMMAMD FOR FOTOR LATERAL
CTALITR: ® CYCLaL DEFLECTION, (ARD)
FAITRI wsaw

SBITRY «wene FLIGHT CONTROL SYSTEM
YR » (OMMAND FOR ROTOR
TBITRY A LN ITUDINAL CYCLIC
SHISh4 vees DEFLECYIION, (ARD)

TLALAR=--A STALAR (ARG)

SCALMA~-A THREE PY THREE MATRIX CONTAINING
THE RESULT OF THE MULTIPLICATION OF =CALAR
TIMEZ MATRIX ([Z2UAlMAY = SCALAR X [MATRIXI)
(ARL)

SLOEDM== 1 NNIVIDUAL (NOT LINLED)
CONTROL, STRRBRILITY LERJVATIVE
CALTLLATIUN FLAG, TILE EDUALS
VALCLE ATL INDIVIDRAL CONTROL
DERTVAT IVE MATRICES, (STARDV)

SrOLM=—s TART TNG COLUMN NUMBER FOR LOADLTING
@ MPATRLIYMODULE INTD A LARGER COMPOLITL
MafRIX
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SDLTAL~-FLIGHT CONTROL SYSTEM COMMAND
FOR AILERON DEFLECTION (ARG)

SDLTEL--FLIGHT CONTROL SYSTEM COMMAND
FOR ELEVATUR DEFLECTION (ARG)

SDLTRO-~FLIGHT CONTROL SYSTEM COMMAND
FOR RUDDER DEFLECTION (ARG)

SDOT--TIME DERIVATIVES OF THE STATE
VECTOR § (ARG)

SDSDM--A SYSTEM FLAG FOR CALCULATION OF
STABILITY DERIVATIVE MATRIX "A".

TRUE EQUALS CALCULATE SYSTEM

MATRIX (CHARACTERISTIC MATRIX)

(STABRDV)

SPUDXH--COMPONENT OF DUGDXH GBTARINED
FROM SPATIAL INTEROPOLATION OF GUST
INPUT STRINGS. (ARG)

SDUDXT--COMPONENT OF DUSDXT OBRTAINED
FROM SPATIAL INTERPOLATION OF GUST
INPUT STRINCS. (ARG)

SDUDYH--COMPONENT OF DUGDYH OBRTAINED
FROM SPATIAL INTERPOLATION QF GUST
INFUT STRINGS. (ARG)

SPUDYT-~COMPONENT OF DUGDYT OBTARINED
FROM SPATIAL INTERFOLATION OF GULST
INPUT STRINGS. (ARG)

SOVDYH--COMPONENT OF DVGDYH QRTAINED
FROM SFATIAL INTERFOLATION OF (UST
INFUT STRINGS. (ARD)

SPVDBYT-—-COMPONENT OF DVGDYT OBTAINED
FROM SPATIAL INTERFOLATION OF CUST
INPUT STRINGS. (ARG)

SIGMA--SOLIDITY RATIO (ARG)

SIGMF] #xae

SIGMFZ # PROFELLER SQUIDITY RATIO
SIGMP3 * (PGEOM)

SIGMF4 #aan

SICMR1 #esw

~IGMR2 * ROTOR SOLIDITY RATIO
= IGMR3 ® (RGEOM)

SIGCMRG #aun

SIMFL~~LOGICALS TRUE ENUALS CALCULATE SIX
DESREES UF FREEDOM TINME HISTLSIE:D

SLOCAL--LOGCAL COPY (- & VECTOR.
USED ONLY DURING LINEFRIZATION
PRUCESS. (ARG)

SLOLAL=-~LUCAL CORY OF FERTURBED VEHICLE
=TATE VECTOR

ENODMTX-—COGUNTER FOR THE MUMBER OF TIMES
A SINDULAR MATRIX 15 ENUOUNTERED TRIM.
(MOLMFL)

SODRHG=-=-COMPONENT OF ODHGST OBTAINED
FROM TIME LERIVATIVE OF wUST INPUT
STRINGE. (nRG)

SODORT G==" IMPONENT GF ODTGST ORTAINED
FROM 1IME DERIVATIVE OF GUST INFUT
STRINGE. (ARG)

T
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SUHGET~-COMPONENT OF OHOUST ORTAINED STHER1 #+#%% FLIGHT CONTROL SYSTEM
FROM IPATIAL INTERPULATION OF GUST STHERZ *+ COMMAND FOR ROTOR
INPUT STRINGS. (ARG) STHER3 + COLLECTIVE PITCH. (ARG)

SOTHST~-COMPONENT OF OTGUST OBTARINED
FROM SPATIAL INTERFOLATION OF GUST
INFUT STRINGS. (ARG)

SOMGP1 w#ese FLIGHT CONTROL SYSTEM
SOMGP2 * COMMAND FOR PROFPELLER
SOMGP2 # ANGULAR RATE. (ARS)
SOMGF4 seae

SUMCRY se## FLLIGHT CONTROL SYSTEM
SOMGR2 # COMMAND FOR ROTOR
SOMGRZ * ANGULAR RATE. (ARG)
SOMORS anee

SOPGET~—PAYLOAD ANGULAR GUST
VELDCITY VECTUR OBTAINED FROM
PAYLOAD GUST INPUT STRINGS. (ARG)

SORDRV~--AERODYNAMIC FRE-STALL
TAIL SQUARE LAW DERIVATIVE. (ARG)

SROWN-~3TARTING ROW NUMBER FOR LOADING ONE
MATRIX MODULE INTD A COMFONENT MATRIX

STALFG~~AERODYNAMIL REGIME FLAG FOR
CALLULATIONS OF THE TAIL FORCE
COMFONETIIS. (ARD)

STALVL~-REFREZENTATIVE VELOCITY
FARANETER (VELCTY#ARI(VELCTY)) FOR
FOST 3TALL REGIME AERUDYNAMIC
CALCLLATIONS, (ARD)

STALIT~-TAIL STALL ANGLE-1 (ALWAYS
FOSITIVE AND IN FIRST OUADRANT). (ARG)

STALZT-=TAIL STALL ANGLE-D  (ALWAYS
FOSITIVE AND IN FIRST CUALRANT). (ARD)

STATEF~-HULL AERO-STATIC BUIDYANCY
FIORCE VELTOR.

ZTATER~-STATE FEEDRALK ERROR
(ZTATER ECUALS STAT MINLS
2TATE FEED BACK). (ARD)

LTRIFE~—ZTATE FEEDBACH VALUE. (ARG)

STATFF~-ZTATIC AERDDYNAMIL PAYLODAD
FORCE IN COQRDINATESD OF TME FAYLOAD
CG REFERFENE AXIZ (ARD)

STATPM~=2TATIC AEROQUYANMIL FARYLOAD
MOMENT ABOUT THE FAYLOAD AERDODYNAMIL
REFERENZE CENTER., IN COORDINATES OF
THE C5 REFERENCE AXIZ (ARE)

STEDER~-UNE VALLE OF A ZTARILITY
LPERIVATIVE MATRIX. (ARD)

“TGCFL~-VEHICLE STERN GRUOLUND CONTALT
FLAL (HLLNTC)

STHEF) seses FLIGHT LONTROL SYSTEM
STHERL & COMMAND FOR FROFELLER
THEFP2 & COLLECTIVE FITCH. (ARD)
TTHEFS asnss
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STHERA #aae

STLDRV=--AERODYNAMIC TAIL DERIVATIVE
IN THE FOST STALL RANGE. (ARG)

SUBNAM-—A CHARACTER STRING WITH
THE NAME OF A SUBROUTINE. (ARC)

SUMMAX--THE MAXIMUM MODRIFIED EJCLIDEAN NORM.
(ARG)

SUMMIN--THE MINIMUM MODIFIED EUCLIDEAN NORM.
(ARG)

SUMNEW--EUCL IDEAN NOQRM AS:=OCIATED
WITH NEW TRIM VECTOR UNEW (ARG)

SV~-THE STATE VECTOR CONTAINING ALL

OF THE INTEGRATOR STATES, INCLUDING

THE VEHICLE STATE VECTOR, THE CONTROL
SYSTEM INTEGRATOR VALUES, THE BLANE.
INTEGRATOR ARRAY, AND THE FAYLDAD STARTES
IF THE PAYLOAD I3 INCLUDED. (ARG)

SVDRHG--COMPONENT OF VDRHGT OBTAINED
FROM TIMEZ DERIVATIVE OF GUST INFUT
STRINGS. (ARG)

SVYDORTG--COMPONENT OF VDRTGT QETAINED
FROM TIME DERIVATIVE OF OUST INFUT
STRINGS. (ARG

SVGSTL #u##x COMFONENTS OF VGUET1-4
SVGSTT # OBTAINED FROM SFATIAL
SVGEET 2 # IMTERPOLATION OF THE
SVHST4 wxee GUST INFUT STRINGEZ, IN
COORDINATES OF THE LPU
CO REFERNCE AXIS. (ARG)

SVHGRST--COMPONENT OF VHGUST OBTARINED
FROM SFATIAL INTERFOLATION OF QUST
INPUT STRINGE. (ARG)

SVLNTH-~LENGTH OF THE SV VECTOR

SVPGST--FAYLOAD LINEAR GUST
VELOCITY VECTOR UBTAINED FROM
FAYLOADR GUAT INFUT STRINGS. (ARG)

SVTRET--COMPONENT OF VTGUST OBTAINED
FROM =TATIAL INTERFOLATION OF OUST
INPUT STRINGS. (ARG)

SY3STAL--AERDDYNAMIC REGIME FLAR FOR STATIC
Y-FORCE TAIL CALCULATIONS., (STALLS)

SISTAL-~AERDODYNRMIL REGIME FLAG FOR STATIC
Y-FORLE TAIL CALLULATIUNG, (STALLD)

T--0I3C THRUST. FOSITIVE THRUAT 18
ALDOND THE NEGATIVE Z-CONTROL WIND
AXES. (ARG)

T-~RATE GAIN. (AR>)

TALAM--TAIL APFARENT MAZS:
MATR1X,» FOR MOTIONT ABOUT THE

IR IL CENTROID. (TLAROM)

TALARA--TAIL ENZEMBLE REFERENCE AREA (TAIL)
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TAL ID--TAIL ENSCMELE CONSIGURATION
IDENTIFIER (TAIL)

TALOC--LOCATION OF TAIL ENSEMBLE REFERENCE
LENTER, WITH RESFECT TO THE HULL CG
REFERENCE AXES (TAlL)

TALTAM-~TAIL APPARENT MASS MATRIX.
FOR MOTIONT ABOUT THE HULL CG REFERENCE
AXIS. (TLARUGM)

TAUA--ATLERON SURFACE DEFLECTION EFFECTIVE-~
NESS CONSTANTS (TAUTS)

TAUE--ELEVATOR SURFACE DEFLECTION EFFECTIVE-
NE3SS CONSTANTS (TAUTS)

TAUR=--RUODER SURFACE DEFLECTION
EFFECTIVENESS CONSTAMTS (TAUTS)

TAXAC--X-ACCELEROMETER GAIN, (FCSGNS)
TAYAC-~Y-ACCELERUMETER GAIN. (FC3GNS)
TAZAC--2-ACCELEROMETER GAIN. (FCSGNS)

TCACFO=--TAIL ONLY CENTROID AXIS
AUCELERATION FORCE VECTOR WITH

RESFECT TO THE TAIL CENTROID REFERENCE
AXIS,

TCACMO--TAIL ONLY CENTROID AXIS
ACLELERATION MOMENT VECTOR WITH
REZFCLT T THE TAIL CENTROID
Re-ERENCE AXIS.

TOLL--TRIL LIFT CURVE SLOPE GROUND
EFFECT CORRECTION FACTOR.

TOOM-——SIMULATION TIME AT WHICH COMMANDTC
ARE ISIUED (COMAND)

THLAMF--TAIL GUST CRADIENT APPARENT
MaeS FORCE WITH RESFECT TG THE TAIL
CENTRUID OF AXI3.

TOOAMM==TAIL GURT CRADIENT AFFARENT
MAZS MMENT WITH REZFELT TO THE TAIL
LENTROIL OF AXIS.

THECMD=~F1ITLH ANGLE L OMMAND TABLE.
LCOMAND)

THECOM==YTCH ANGLE COMMAND. (ARG)

THEHRUL -—-HULL EULER PITCH ANGLE
(POSITIVE MJOSE UFR). (SVECTR)

THEILM--FITCH ANGLE CIRCUIT INTEGRATION
LIMIT. (FOLLIM)

THEINT--FITCH ANCLE CIRCUIT INTEGRATOR
VALUE. (ZA3LINT)

THELLM==FITCH ANGLE CIRCUIT LOOF
LIMIT. FoLIM)

THEPFL~—A  JUNTER-FLAG T INDICATE THE
HUMEER OF TIMED THE FROPELLER COLLECTIVE
FITCH I, ~REATER THAN THE MAXIMLUIM ALLOWED
JALUE CTHEFMX ). (MILMEL)

THEFMX~-MAX IMUM FROFELLER COOLLECTIVE
PITCH sl (MECLIM)
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THERFL—-A COUNTER-FLAG TO INDICATE THE
NUMBER OF TIMES THE ROTOR (OLLECTIVE
PITCH EXCEEDS THE MAXIMUM ALLOWED
VALUE( THERMX). (MCLMFL)

THERMX--MAXIMUM ROTOR COLLECTIVE -ITCH
ANGLE. (MECLIM)

THETA-~HULL CG FEFERENCE AXIS EULER
PITCH ANGLE. (ARG)

THETO-~BLADE COLLECTIVE PITCH AT THE
THREE~-QUARTERS RADIUS STATION (ARS)

THETOP--UNIFORM PROFELLER COLLECTIVE
FITCH (ARG)

THETOR--UNIFORM ROTOR COLLECTIVE PITCH (ARG)

THEOR]1 ###a

THEORP2 # PROPELLER FITCH ANGLE.
THEOFPZ * (FPCONTL)

THEOFS ##us

THEOP1 ###e

THEOPZ2 * FROFELLER BLADE COLLECTIVE
THEOQF3 # PITCH AT THE THREE-GUARTER
THEOP4 ###% RADIUS 3T . TION. (FSTATE)

THEOR--ROTIR COLLECTIVE FITCM ANGLE.
{ARG)

THEOR1 w##e# ROTOR BLADE COLLECTIVE
THEORZ #* PITCH MEASURED AT THE

THEORS # THREE-CUARTER RADILS STATION.
THEORG ##xx (RSTATE)

THEOR]1 *#ns

THEORZ * ROTOR COLLECTIVE
THEORS # FITCH ANGLE. (RTUONTL)
THEORS #%#%

THPLFL--FROPELLER TOLLECTIVE FITCH
DEFLECTION LIMIT FLAG INDICATING
MAX IMUM MECHANICAL ALLOWED VALLE
WAS EXCEEDED. (MCLMFL)

THRLFL~-ROTOR COLLECTIVE FITCH
DEFLECTION LIMIT FLAG INDNCATING
MAXIMUM MECHANICAL ALLOWED

VALUE WAS EYCEEDED. (MILMFL)

THIGST--THE STARTING TIME FOR THE
OLIET ACTING AT THE HULL CENTER OF
VOLUME, (HGCOM)

THIZGST-=-THE ENDING TIME FOR THE
GUST ACTING AT THE HULL CENTER OF
VOLLIME,  (HZCQM)

TIAC-=GROUND ON TAIL INDUCED ANGLE
UF ATYACK LORRECTION (TAUTS)

TIME~-=CURRENT SIMULATION TIME (ARG)
TIMINC-=TIME TINCREMENT BETWEEN FRESENT
AND LASY TIME THAT SUBROUTINE SGLFLW
WAS CALLED. (ARG)

TIMTR~~NUMERITAL INTEGRATION MAXIMUM
TIME SThE

T
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TOTAFO--TAIL ONLY TOTAL AERO~
PYNAMILC FORCE VECTOR WITH RESFECT
TO THE TAIL CENTROID REFERENCE
AX1s,

TOTAMO--TAIL ONLY TOTAL AERO-
DYNAMIC MOMENT VECTOR WITH RESPECT
TO THE TAIL CENTROID REFERENCE
AXI3.

TOTTAM-=-TOTAL HULL-TAIL
APFARENT MASS MATRIX, FOR
MOT1OMZ ABOUT THE HULL CG
REFERENCE AXES. (ARG)

TPLOT-~-THE TRIM INCREMENT FOR WRITING THE
PLOTTING FILES QUT TO A BINARY FILE., FOR
ACCE=z AT A LATER TRIM. (FYGCOM)

TPRINT--OUTPUT FRINT INTEGRATOR
(ARG}

TPSL--TIP SPEED (ARG)
TPTHRT--FITCH RATE GAIN. (FCSGNS)

TFl seesr
TF2 * PROFELLER THRUZTS (FSTATE)
P2 *
TP4 »xan

TOUIT--LOGICAL FLAG: TRUE ERUALS
TERMINATE TRIM, FALSE EQUALS CONTINUE
TRIM.

TRMAPS—-NUMBER OF TRIM MAFI WANTED.
(ARG)
TRATCHM--TURN RATE COMMAND. (ARG)

TRMINV--TRIM CONVERGED FLAG
(T-TRIM CONVERGED). (ARG)

TRMTOL--EUCLIDEAN NORM TOLERANCE CRITERICON
BEFORE TERMINATION (TRMUONT)

TRNFOZ-~N THREE BY THREE MATRIX CONTAINING
THE TRANWFOZE OF MATRIX (ARG)

TROLRI--FOLL RATE GAIN. (FCSENS)

TRTCML=--TURN RATE COMMAND TABLE,
(COMAND)

TRTINT=-TURN RATE " IRCUIT INTEGRATOR
VALUE. (ZASINT)

TRTLFF==FLIGHT COMTROL SYSTEM FLAG
INDI:.ATING TURN KATE LOOP IS CLOZED.
(CLOELP)

TR1 sase
TR2 #* ROTOR THRLIETZ, (RSTATE)
TR »
TR4 #aae

TSIM--TOTAL SIX DEGREE OF FREEDOM
SIMULATION TIME, (ARG)

TELMom==TAIL STATIC ROLLING MOMENT
CIMEUNET AEROUT THE TAIL CENTROID
REFERENLL AYIZ. (ARG)

TSFAN--TAIL ENZEMELE SPAN. (TAIL)
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TTCOMI=~STARTING TIME FOR TAIL
SURFACE DEFLECTION COMMANDS (TDREFLLC)

TTCOM2--ENDING TIME FOR TAIL SURFACE
DEFLECTION COMMANDS (TDEFLC)

TTHEP1 ###s ]
TTHEP2 # UNIFORM PROFPELLER COLLECTIVE
TTHEP3 # PITCH TRIM SETTING (PTRIM)
TTHEP4 #au%

TTHER1 ##us

TTHER2 # UNIFORM RUTOR COLLECTIVE :
TTHERS3 # PITCH TRIM SETTING (RTRIM) !
TTHERG ##a%

TT1GST-~THE STARTING TIME FOR THE
GUST ACTING AT THE TAIL CENTROID i
(TGCOM) :

TT2G8T--THE ENDING TIME FOR THE H?
GUST ACTING AT THE TAIL CENTRGID.
(TGCOM)

TURNRT--TURN RATE (EULER RATE OR
BODY AXIS YAW RATE). (ARG)

TVZ=-A THIRTY BY TWENTY-FOUR CONSTRAINT
CONDITIONER MATRIX

TWINVD=--TOTAL DISC INDUCED VELOCITY
(DISC INDUCER PLUS GROUND INDLICED). (ARG)

TXFOR--TAIL AXIAL FORCE COMFONENT. (ARG)

TYPEl #=2% A TYFE, EITHER REAL
TYPEZ # INTEGER OR LOGICAL
TYFE3 ##%% (ARG)

TICOM--COMMAND TIME FROM COMMAND TRELE
JUST PRECEEDING CURRENT TIME. (ARG)

T2COM--COMMAND TIME FROM COMMAND TAEBELE
JUST AFTER CURRENT TIME. (ARG)

L--TRIM CONTROL VECTOR. AT THE

ZTART OF TRIM CONTAINS THE INITIAL
LUESS, AT THE COMPLETION OF TRIM
CONTAINZ THE CONVERGED SOLUTION. (ARG)

UCMD--FORWARD VELOCITY COMMAND TABLE.
(COMAND)

LICIM—-FORWARD VELOCITY COMMAND. (ARG)
LCW--RELATIVE AIR MA3S VELOCITY (ARD)
UDCNTL--VEHICLE COUPLED AXIAL CONTROL. (ARG)
UFDEF--FEEDBACK. FLAG: TRUE ERUALS

HULL BODY AXIS X~VELOCITY FEEDERACI,

FALSE EGQUALS HULL X-VELOCITY SENIOR
FEEEDRACK . (FDBKFL)

LINGMAX==THE MAXIMUM GUIST VELOCITY

ACTING AT THE HULL CENTER OF VOLUME

IN THE X DIRECTION. (HZCOM)

WILM-~X-SFEED CIRCUIT INTESRATION
LIMIT. (FQCoLIM)

LIINY -~X=-SFPEED CIRCUIT INTEGRATOR
VALUE. (EASINT)



-

L

. e

ORIGINAL PAGE i3
OF POOR QUALITY

ULLM-=X-SFEED CIRCUIT LOOF
LIMIT, (FSCLIM)

ULFFLG--FLIGHT CONTROL SYSTEM FLAG
INDICATING U LOOP I3 CLOSED. (CLGOSLP)

ULIGMX=~MAXIMLIM GUST VELOCITY ACTING
ON LPU-1 IN THE X-LFU BODY AXES
DIRECTION. (LPGLOM)

ULZGMX~-MAXIMUM GUST VELOCITY ACTING
ON LFIU-2 IN THE X~LFU} RQODY AXES
CIRECTION. (LFGCOM)

ULSGMX-~MAXIMUM GUST VELOCITY ACTING
UN THE LFPU-3 IN THE X-LFU ERODY AXES
DIRECTION. (LPGCOM)

LLAGMX--MAXIMIIM GUST VELOCITY ACTING
ON THE LPU-4 IN X-LPU BODY AXES
DIRECTION. (LPGCOM)

UMAT--CONTROL FERTUBATION MATRIX. THE
FIRST COLUMN CONTAINS THE INITIAL OR HOME
CONTROL VECTOR, THE REMAINING SIX COLUMNS
CONTAIN PERTURATION CONTROL VECTORS IN
WHICH EALH COLUMN IS FERTUER WITH RESFECT
T ONLY ONE OF ITS ELEMENTZ. (ARG)

UNITOP-=T/F, UNITS SHOULD EBE ENGLISH
OR METRIC. (OUTHD)

UNEW-—NEW TRIM VECTOR (ARG)
LNITS--ARRAY OF UNITS UED IN RUN (UNILST)

LEYGMX--MAXIMUM FAYLOAD AXIAL ST
VELOCITY (1-MIMUS-COSINE SHAPE). (FYRCOM)

2L TH-=CABLE UNSTRETCH LENGTH (ALWAYS
A FOISITVE SCALAR), (ARG)

UZLTHL »axa
LELTHZ # CABLE UNSTRETCHED
SLTH2 * LENGTHS, (USCLTH)
LSLTHE wi%s

LTOMAX==THE MAXIMUM CUST VELOCITY
AITING AT THE TAIL CENTROID IN
tHE X DIRECTION. (TGLOM)

LIIAB-T~--TAIL =TALL VELOCITY
FAFRAMETER UsARS(U), (AR

LZAVST--UNCORRECTED (OUT OF DOROLUND
EFFECT) TAIL Z-FORCE DERIVATIVE WITH
FESPECT To:  VUXZT##Z(EQUALS ZAVSAT ON
INPUT) . (UCTLCS

VALL #aase VALUES OF A VARIABLE

VALL # T3 BE FRINTED OUT FROM

VALZ =#aae UBROUTINE M3SAG. (ARG)
VARI--VARTABLE VALUE IN DUESTION (ARG)
VARINM #a#8s A THARACTER 2TRING WITH
VARTHM - » THE NAME OF A VARIAELE,
VARGNM #e2s (ARG)

VEMD=-—2IUE VELOCITY (Y-AXIS) COMMAND
TAFLE. (CUMAND)

VitiM=-=<T0E VELOCITY (Y-AXIZ) COMMAND.
CARI)
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VCTR--VECTOR OF TRIM STATES

(DYNAMIC VARIABLES: CONTROL VARIABLES.

OR GUST VARIABLES) FOR THE STABILITY
DERIVATIVE AND AUXILIARY STARILITY
DERIVATIVE MATRICES REING EVALUATED. (ARG)

VCTRFL--PAYLUAD STARILITY DERIVATIVE
CALCULATION FLAG. VCTRFL=1: CALCULATE
PAYLOAD A MATRIX: VCTRFL=3: CALCUALTE
FAYLORD G MATRIX (GUST MATRIX). (ARG)

VOCNTL--VEHICLE COUFLED LATERAL CONTROL.
(ARG) '

VOHGST--HULL CENTER QOF VOLUME GUST
ACCELERATION MEAZURED IN THE ROTATING
FRAME OF THE HWWLL CG REFERENCE AXI:
(QUSTS)

VDREL-—-RELATIVE ACCELERATION VECTOR AT THE
CONSTRAINT POINTS (ANGULAR DEGREES OF
FREEDOM ONLY)

VDRHGT--HULL CENTER OF VOLUME INERTIAL
GUST ACCELERATION GIVEN 1IN COORDINATES
OF THE HULL C3 REFERENCE AXIS (GUET:S)

VORTGT--TAIL CENTRUID INERTIAL GUET
ACCELERATION IN COURDINARTES OF THE
HULL €G REFERENCE AXIS (GUSTS)

VRIOET--TAIL CENTRCIDD WIND ACCELERATION
MEASURED IN THE ROTATING HULL C5 REFERENCE
AXIS. (ARG)

VOTHUL--HULL LINEAR ACCELERATION WITH
RESFPECT TO THE HWLL TG REFERENCE
AXIS. (SDOTCP)

VECTDR--A THREE BY UNE VECTOR. (ARG)

VECTUR=--A SIX ELEMENT VECTOR CONTAINING
THE DESIRED COLUMN FROM THE MATRIX. MATRIX.
(ARG)

VECTOR--A THREE ELEMENT VECTOR CONTAINING
THE DESIRED COLUMN FROM MATRIX, MATRIX
(ARG)

VECTRA--A THREE BY ONE VECTOR. (ARD)
VECTRE-~-A THREE BY ONE VECTOR. (ARD)

VELA--VELOCITY OF SOURCE-A FOR
SPATIAL GUET INTERFOLATTON. (ARG)

VELE--VELDCITY OF SOURCE-B FOR
SPATIAL GUST INTERFOLATION. (ARG)

VELC--VELOCITY OF SOURCE-C FOR
SPATIAL GUET INTERFOLATION. (ARG)

VELCTY--REFREZENTATIVE TAIL
VELOCITY FOR AERODLYNAMIC COMFONENT
CALCULATION IN THE FRE-STALL AND
STALL TRANSITION REGIEME. (ARG)

VFOBK~--FEEDBACt. FALCG:  TRUE EMDALS
HULL LG BODY AXIS Y=-VELCOCITY FEEDRACH,
FAL-E EQOUALS HULL Y-VELOCITY ZENZOR
FEEDBATH . (FDBEFL)
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VGUSTE ##ee TIME DEFENDENT GUST VELOCITIES
VOUST2 ® AT EACH LPU CENTER OF GRAVITY
VISUSTR # IN COURDINARTES OF THE LPU CG
VGUST4 #ase REFERENCE AXES. (BUSTS)

VHGMAX==THE MAXIMUM GUST VELQCITY
ACTING AT THE HULL CENTER OF VOLUME
IN THE ¥ DIRECTION. (HGCOM)

VHGUST--HWLL CENTER OF VOLUME TIME

TIME DEPENDENT GUST VELQCITY VECTOR

IN COURDINATES OF THE HULL COG REFERENCE
AXES. (LUSTS)

VHSENS--RELATIVE AIR MASS VELOCITY
AT THE VELOCITY SENSOR LQCATION.
(ARG)

VHUL -~VELOCITY OF THE HULL CG REFERENCE
AXIS IN COORDINATES OF THE HULL CG
REFERENCE AXIS. (SVECTR)

VHWIND--INERTIAL (STEADY) WIND VELOCITY
VECTOR IN HULL CG REFERENCE COORDINATES

VILM~-Y-SPEED INTEGRATIUN
LIMIT. (FCuLIM)

VINT~-Y-SFEED INTEGRATOR
VALUE. (SASINT)

VLLM=--Y-SFEED LOOF LIMIT,
(FUSLIM

VLPFLOG--FLIGHT CONTROL SYSTEM FLAG
INDICATING V LOOF IS CLOSED. (CLOSLP)

VLFU] s#xe# FOUR VECTORS CONTAINING THE
VLPUZ # LINEAR VELQCITIES OF EACH
VLRI # LPFU IN THE LPU CG REFERENCE
VLFLI4 »eae AXES (AUXVTR)

VLVLABR~-~-REFREZENTATIVE VELOCITY
FARAMETER (VELLCTY®#ABRS(VELCTY)) FOR
FOST STALL REGIME AERCDYNAMIC
CALCULATIONS. (ARD)

VLIGMY =~MAXTMUM GLUST VELOCITY ACTING ON
LFU-1 IN THE Y-LFU EOOY AXES DIRECTION,

CLEC0OM)
VLIULMX==MAXIMUM GULT VELOCITY ACTING ON
LFU-2 IN THE Y-LFU HODY AXES DIRECTION.
(LFGLOM)

VLIOMX=-MAXIMIIM GUILT VELOCITY ACTING ON
LEU=3 IN THE Y-LPU BODY AXES DIRECTION.
(LFGCOM)

VLAGMX~-MAXIMUIM ST VELOCITY ACTING ON
LFU-4 IN THE Y-LFU BODY AXES DIRECTION.
(LPGCOM)

VPAYLD--FAYLOAD OG0 REFERENCE AXIS VELULIITY
VECTOR WITH RESPECT TO INERTIAL SFALCE IN
COORDINARTES OF THE PAYLOAD (O REFERENCE
AXli. (FEVCTR)

VPAYIL =~RELATIVE VELOCITY OF THE FAYLDAD
CENTER 1+ OGRAVITY AS SEEN FROM THE HULL
CENTER OF GRAVITY IN COORDINATES OF THE
HULL 20 REFERENCE AXIs. (PAXVTR)
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VPGUST--FAYLOAD REFERENCE CENTER TIME
DEFENDENT GUST VELOCITY VECTOR IN COOR-
DINATES OF THE PAYLOADR CG REFERENCE
AXIS. (PAYGST)

VPT--TAIL ROLLING VELOCITY. (ARG)

VFYGMX--MAXIMUM VALUE OF FAYLOAD SIDE
GUST (1-MINUS- COSINE SHAFE). (PYGCOM)

VRINGF--VORTEX RING LOGICAL FLAGE
TRUE EQUALS DISC IS IN THE VORTEX !
RING STRTE. (ARG)

VRINP1 #ers FLAG INDICATING THE FROFELLER
VRINF2 * HAS ENCOUNTERED THE VORTEX

VRINF3 * RING STATE. (VRINGP) ,
VRINPA #was

VRINRL #aaa FLAG INGICATING THE
VRINR2 # ROTOR HAS ENLOUNTERERD
VRINR3 # THE VORTEX RING STATE.
VRINR4 ##es (VRINGR)

VRLLIM--VORTEX RING STATE REGION LOWER
LIMIT

VRUL IM--VORTEX RING STATE REGION AT
THE LIMIT

VSENLC-~VELOCITY CENTER LOCATION
ON THE HULL WITH RESFECT TO THE
HULL CG REFERENCE AXIS. (ZENSOR)

VSORC1 #### FOUR VECTORS CTONTAINING

\SORCD # THE OUST INPUT VELOCITIES

VSORC S # AT EACH INFUT SOURCE IN

VSORC A ##«x COORDINATES QF THE HULL CG
REFERENZE AXIS (NUMRERING
SYSTEM IS THE SAME AS THE
LR 'Ss  SOURCE ONE IS FOSITIVE
X AND MEGATIVE Y, ETC.). (ARG)

VTGMAX=-THE MAXIMIM GUST VELDCITY

ACTING AT THE TAIL CENTROID IN

THE Y DIRECTION. (ToCaM)

VTGOUST-~TAIL CENTROID TIME DEFENDENT
GUST VELOCITY IN COORDINATES OF THE HULL
Ci3 REFERENCE AXES. (GU3E)

VTHRST=~LIS0 THRLUET VELOCITY. (ARG)

VTOTT--TOTAL TAIL VELOCITY
MAGNITUDE. (ARG)

VVARST--TAIL STALL VELOZITY
PARAMETER V#ARS (V). (ARG)

VWIND--VECTOR OF STEADY WIND COMPONENTS
IN INERTIAL FRAME COORDINATES (ATMOL)

VXYT--TAIL SIDE SLIF
VELOCITY FARAMETER. (ARDG)

VXZ--D1sC HUE VELUZITY. (ARG)

VXZBAR--NON-DIMENIJONAL DISC HUR
VELOCITY. (ARG)

VXZT--TAIL ANGLE ATTACK
VELDCITY FARAMETER. (ARG)

VYZVAT~-=TAIL STALL VELOCITY
JARAMETER (ARG)
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VYZWAT~~TAIL STALL VELOCITY
FARAMETER (ARG)

¢ WAKEAL1~-WAKE ANGLE FOR START OF

SHADOW REGION. (ARG)

WAKEA2--WAKE ANGLE FOR END OF
SHADOW REGION. (ARG)

WCW--DESCENT SPEED(ROTOR QR FROPELLER.
(ARG)

WCWBAR=-NON-DIMENSIONAL DISK DESCENT
VELOCITY. (ARG)

WDCNTL--VEHICLE COUFLED VERTICAL
CONTROL (POSITIVE Z-DIRECTION DOWNWARD)
(ARG)

WHEMAX~=THE MAXIMUM GUST VEL .CITY
ACTING AT THE HULL CENTER QF VOLUME
IN THE Z DIRECTION, (HGCOM)
WIN=-=INDUCED VELOCITY.

THRUST VECTOR ACTS ALONG THE NEGATIVE 2
CONTROL WiND AXES DIRECTION (UFWARD)S

THEREFQRE, THE INIUCED VELOCITY WILL ACT

ALONG THE FOSITIVE 2 CONTROL WIND AXIS
DIRECTION,  IN THE CALCULATION OF TOTAL
INFLOW RATIO (LAMDA). A FOSITIVE VALUE
OF INDUCED FLOW (WIN), IS CUNSIDERED
T BE R NEGATIVE LFIS RELATIVE VELOCITY.
LARG)

WINBAR--NIN-DIMENSICHAL DIS
INFLOW RATIO. (ARG)

WINP, russ

WIMPZ # FROFELLER INDUCED FLOW VELD~
WINFZ *« CITY (FITATE)

WINF4 +ene

WINR] #sza

WINRZ # ROTCR INDUCED FLuw VELAOCITY.
WINRZ ~« (RZTATE)

WINRG #%psn

WLIOMX==MAXIMUM ST VELOCITY ACTING ON
LFi=1 IN THE 2I-LFU pODY AXES DIRECTION.
(LFOCOM)

WLIGMX=-~MAY IM)M CGUST VELOCITY ACTING ON
LFU-2 IN THE Z-LPU BODY AXES DIRECTION.
(LPGLOM)

WLIGMX=-~MAXTMUM GUST VELOCITY ACTING ON
LFU~2 IN THE Z-LFU BODY AXES DIRECTION.
(LPGCOM)

WLAGMX~-MAX IMUIM LUST VELOCITY ACTING ON
LFl~4 IN THE Z-LFU BODY AXES DIRECTION.
(L PGCOM)

WRYGMX==MAX IMUM FAYLOAD DOWNWARD GUISY
C1=MINUL-CD=INE SHAFE) . (PYGOOM)

WTOMAX=-TH® MAXIMIM GUST VELOCITY
ALTING 7 THE JTAIL CENTROID IN
THE 7 DIRSCTION, (TGLOM)

WWAEST--TAIL <“TALL VELOCITY
FARAMETER W#ABRL(W). (ARD)
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THE INFLOW VELOCITY
I3 CONSIDERED POSITIVE WHEN THE ASS0CIATED

X--RESULTANT VEHICLE AXLE FORCE WITH
RESPECT TO THE HULL CG REFERENCE X AXIS.
(ARG)

XCBAR-~CONTROL STATE FERTUBATION
VECTOR. (ARG)

XGBAR~-GUST STATE FERTUBATION
VECTOR. (ARG)

XQUWH~--HULL X-FORCE DERIVATIVE WITH
RESPECY TO: @Q#W (ARG)

XRVH-~HULL X-FORCE DERIVATIVE WITH
RESPECT TOt R#V (ARG)

XSPEED--FOPWARD SPEED (VHEENS(1)
OR VHUL(1)). (ARG)

XUDOT-—~COMPONENT (HULL OR TAIL).,
AXLE FORCE WITH RESFECT TO THE
COMPONENT REFERENCE AXIS; DUE
TO MOTIONS OF THE COMFONENT
REFERENCE AXIS. (ARG)

XUDOTH=-~HULL X-FORCE DERIVATIVE WITH
REZTPECT TO LONGITUDINAL ACCELERATION
(HDTORV)

XUUABH=--HULL X-FORCE DERIVATIVE WITH
RESPECT TO: U#ABS(U) (ARG)

XULIABP-~PAYLOAD X-FORCE DERIVATIVE
WITH RESFECT TO U#ABRS(LI).,

XUUABT--TAIL X-FORCE [ERIVATIVE WITH
RESPECT TO: U#ARS(U) (TIRVS)

XUUAF]1 ##=# LPLI FUSELAGE X~-FORCE
XuarF2 #+ DERIVATIVE WITH RESPECT TO
XLUUAF3 #* ) # ABS(U). (ARG)

XUUAF 4 #%uk

Y--RESULTANT VEHICLE Y-FLORCE

WITH RESFECT T2 THE HuLLL CG AXES.
Y-DIZSC FORCE ALONG THE

FPOSITIVE Y-CONTROL WIND AXES. (ARG)

YAPEVE--TAIL Y-FORCE DERIVATIVE
WITH RESFECT Tt ALPHA~F#*ARS (ALFHA-P) #
(VET##2), (TORVS)

YAFV:T--TAIL Y-FORCE DERIVATIVE
WITH RESFECT TO: (ALFHA-F # (VPT#«Z.))
(TDRVS)

YB3VST--TAIL Y-FORCE DERIVATIVE
WITH RESFECT TO: (BETA®I., (VXYT#aZ,))
(TDRVS)

YBVSRT--TAIL Y-FORCE DERIVATIVE
WITH RESPECT TO: (BETA®(VXYT#42,))
(TORVZ)

YFPABRT=-TAIL Y-FORCE DERIVATIVE
WITH RESFECT TD: P#ABS(P) (TORVS)

YPWH--HULL Y-FORCE DERIVATIVE WITH
RESFECT Ti: F#W (ARD)

YROOTT-=TAIL Y-FORCE DERIVATIVE WITH
RESFECT TO ROLLING ACCELERATION (TDTDRV)

YRRARM~-HLILL Y-FORCE DERIVATIVE WITH
_RESPECT TO: ReABS(R) (ARG)
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YRHEH==HULL Y=FORCE DERIVATIVE WITH
RECFECT TO: Ret! (ARG)

YRVAEH~~HULL Y-FORCE DERIVATIVE WITH
RESFECT TO: R#ABS(V). (ARG)

YRVH==HULL Y~FORCE DERIVATIVE WITH
RESPECT TOt RaV (ARG)

YSPEED~~LATERAL SPEED (VHhIENS(2) OR
VHUL(2)). (ARG)

YVDOT-~COMPONENT (HULL OR TAIL),
Y-FORCE, WITH RESFECT TO THE
COMPONENT REFEREMNCE AXIS: DUE TO
LATERAIL ACCELERATION OF THE COMPONENT
REFERENCE AXIS. (ARG)

YVDOTH--HULL Y-FORCE DERIVATIVE WITH
REZFECT TO LATERAL ACCELERATION (HDTDRV)

YWoTT--TAIL Y-FORCE DERIVATIVE WITH
REZFECT TCO LATERAL ALCELERATION (TDTDRV)
YVVAF] #axs LPU FUSELAGE Y-FORCE

YVVAF2 # DERIVATIVE WITH RESPECT TO
YUVAF3 * ¥V & AR (V). (ARG)

YVVAF3 »uen

YVVREH-~HULL Y-FORCE DERIVATIVE WITH
REZPELCT TO: V#AQBS(V) (ARG)

(VVABP-~PAYLOAD Y-FORCE DERIVATIVE
WITH REIFECT TO VsABS(V).

YVVAET-~1AlL Y-FORCE DERIVATIVE WITH
REZPECT Tz V#ABI(V) (TORVS)

Z--RESULTANT VEHICLE Z-FORCE
WITH RESFECT TO THE HULL LG Z AXES (ARD)

ZAZVET-=-TAIL Z-FORCE DERIVATIVE

WITH REZFECT TO: (ALPHA##Z (VX1T*%2))
(TDRVY)

ZAVEOT--TAIL Z-FORCE DERIVATIVE

WITH RESFECT To! (ALFHA # (VXZT##1))
(ToR

CDDTA--DUTFUT VARIARLES FOR THE CABLES
ZETAY-~ LAMMAH - LAMEDA

HLITA-~-ARRAY OF HULL VARIABLES AVAILABLE
FOR QUTI UT, (ARG)

ILFOTA--FRRAY OF LFU VARIABLES
WANTED IN CQUTRUT. (ARG)

IFVH-=HLULL Z-FORTE DERIVATIVE WITH
REZFECT TD: PaV (ARG

IFYDTA--OUTFUT VARIABLES FOR THE FAYLODAD

IODARH-—HULL Z-FORCE DERIVATIVE
WITH RESFECT TuU: N#ABRS(R) (ARD)

ZMIH--HULL Z-FORCE DERIVATIVE WITH
REXFECT Tt Dsll (ARD)

2OWAER-~HUILL Z-FORCE DERIVATIVE WITH
RESFLCT TO: Q#ABLIW), (ARDG)

7 WH=-=kLL Z~FORCE DERIVATIVE VITH
REIFECT T Oml (ARG)

TR-1151-2

E-34

ZWDOY--CUMFONENT (HULL OR TAIL).
2-FORCT+ WITH RESPECT TO THE
COMFONENT REFERENCE AXIZ: DUE TO
VERTICAL ACCELERATION (IN THE Z
DIRECTION) OF THE COMPONENT AXIE.
(ARG)

ZWHOTH--HULL Z~FORCE DERIVATIVE
WITH RESFECT TO NORMAL ACCELERATION
(MDTDRV) *

ZWDOTT--TRIL Z-FORCE UERIVATIVE
WITH RESPECT TO NORMAL ACCELERATI'w
(TDTDRV)

ZWWABH--HULL Z-FORLE LERIVATIVE
WITH RESPECT TO: WHABS(W) (ARG)

ZWWAEBR--FAYLOAD Z~FORCE DERIVATIVE
WITH RESFPECT TO W#ABZ(W).

ZWWART~-~TAIL I~-FORCE DERIVATIVE
WITH RESFELCT TO: W#ABZ(W) (TDRVS)

ZWWAF1 ma#% LPU FUSELALE Z~FORCE
ZWWAF2 » DERIVATIVE W!TH RESPECT TO
IWWAF3 * W » ABS(W). (ARG)

IWWAFS » e
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