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FOREWORD

This report is submitted to the NASA lLangley Research Center in
partial fulfillment of Master Agreement Contract Number NAS 1-10635-22.
Part of this contract involves the revision of an existing digital program
to analyze the stability of models mounted on a two-cable mount system used in
the IRC 16' transonic dynamiecs tunnel. The program revisions, discussed in
this report, will allow for amalysis of an active feedback control system
to be used for controlling the free-flying models. This report is considered
a supplement to CR-132313 and not a replacement for it.

Mr. R. Herr of the NASA langley Research Center is the technical
monitor. Mr, Frederick Berger of the Grummen Aerospace Corporation is the
Master Agreement program manager, and Mr. Paul Barbero is the project

engineer,
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LIST OF SYMBOLS

Command voltage from feedback loop s~ voOlts
Externally applied input voltage A~ volts
Totel voltage to torque motor A, volts
Friction in active cable system A. in. lbs/rps
Ampercs in motor A~ amps

Inertia of active cable system A inchesu
Motor torque constent ar in. lbs/amp

Motor velocity constant .~ volts/rps

Model pitch rate feedback gain A~ volts/rps
Pitch motor rate (tachometer) feedback gain A~ volts/rps
Motor position feedback gain A/ volts/rad
Model yaw rate feedback gain A~ volts/rps
Yaw motor rate feedback gain A~ volts/rps
Motor position feedback gain A volts/rad
Motor armature inductance A, henry

Rolling moment A ft. 1b.

Pitching moment a_ ft. 1b.

Yawing moment A~ ft. 1lb,

Output torque from motor A~ in. 1lb.

Load torque on motor A in. 1lb.

Motor armature resistance ~~ ohms

Torque motor pulley radius .. in.

Laplace operator

Cable tension change e lbs.

One half the total cable tension change due to active cable
system (ATi-Abe) A~ lbs.

Front cable tension change due to fixed length contraint A-lbs.
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Abe = one half the cable tension change due to feedback = 3 T A~ lbs.

ATi = Externally applied tension change &, lbs.

&T = Tension change on one side of torque motor s~ 1lbs.
X = Axial force exerted on model ~A/lbs.

Y = Side force exerted on model enrlbs.

Z = Vertical force exerted on model . 1lbs.

(x, ¥, 2z)= Model translational displacement A, ft.

(6‘,"’, ¢ )= Model angular displacement in pitch, yaw, and roll resp. ~ rad.

Bg = Laterial wind gust A~ rad.
ng = Vertical wind gust ~ rad.
Sa = Aileron deflectionavrad.

S e = Elevator deflection o~ rad.

= Rudder deflection A~ rad,

on
s |

em = Vertical plane torque motor pulley angular displacemente, rad.
4’m = latera) plane torque motor pulley angular dirplacement A, rad.
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I, INTRODUCTICN

In accordance with the requirements set forth under NASA Master Agree-
ment NAS 1-10635, Development and Implementation of Spece Shuttle Structural
Dynamics Modeling Technclogy - Task Order Number 22, the following repert is
submitted.

Contained in this report is a discussion of the updates to the digital
computer program origirslly written under Task Order Number 9 and deécribed
in NASA-CR-132313, The original program modeled the dynamic characteristics
of aeroelastically-scaled models "flown" on the two-cable mount systea in
the Langley Research Center 16' Transonic Dynamics Tunnel, The updated
digital program contzins the original equations plus the necessary additiorel
equations to model an active feedback system presently being developed.

The capablility of analyzing a proposed new snubber system is also included.
Program oplions and cutput have been expanded 4o include ccr lete transfer
function characteristics (numerator and denominator), frequency response
data, wind-off and free airfraze (w/o cable effects) characteristics.

The discussions in this report will cover only the changes zade to the
original program, It is assumed tkhat CR-132313 will be used in conjurction

with this report to obtain full understanding of the program.
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2.0 ACTIVE FEEDBACK CONTROL SYSTEM IOGIC

The purpose of the active feedback cgntrol system is to artifically aug-
ment the stability of the cable mounted model by modulating the cable tension.
There are two cables used to susp=nd the model in the tunnel. The tensions
of these cables are controlled independently by two torgue motors. Generally
one cable lies in the vertical plane and the other in the horizontal plane,
The vertically mounted cable is used to control the longitudinal dynamics of
the system. The horizontally mounted ceble is usel to control the lateral-

directional dynamics.

The cables are assurmed to be attached to hard points on the model rather
than to the tunnel wall as it was ia the original program. This is necessary
to effectively transform the tension change in the cable imparted by the torgue
motor to stabilizing forcos 2nd moments on the model. The differences between
this system and the original inactive cable system énd the ability of the present

program to analyze both setups are discussed in detail in Appendix A.

Figure 1 presents the sign convention used in the derivation of the
active cable feedback logic., This figure is generalized to account for both

vertical front and rear cables as well as horizontal front and rear cables.

em and Ym are torque motor pulley angular displacements in the vertical
and horizontal planes respectively. Note that the sense of rotation is un-
altered whether the cable is located in the frcnt or rear. Positive motor
rotation corresponds to zn increase in cable teusion on the sides noted in
the figure by "+ -™". Pasitive AT is an increase in cable tension and nega=-
tive AT is a decrease in cable tension. Positive pulley displacements
results in a positive rotational moment imparted by the cable onto the model.
The letters "M" and "N" show the direction of the moments induced by the posi-

tive motor rotation,




Figures 2 and 3 show block diagrams of the cable mount system with feed-
back loops for the longitudinal and the lateral-directional modes respectively.
These two figures are similar and the discussion of figure 2 applies equally

to figure 3.

In figure 2, the block in the forward loop represents the basic inactive
cable mount system discussed in reference 1. A change in cabie tension, ATC,

will result in a model motion defined by variables x, z, and @.

The multi-feedback loops shown represent the active feedback logic,
motor dynamics and system friction. The feedback loop containing the geins
Kq, Kém, and Kem are the active elements controlling the torque motor. They
are respectively, the model pitch rate gyro gain, the motor rate or tachoreter
gain, and the motor pulley positlion gain. The signals emanating from these
eiements are summed to give a voltage Em. This voltage is combined with any
externally applied test voltage, Eno’ to give a total voltage used to drive

the torque motor.

The block containing the nctation, "

b= f (x, z, 08)", represents the geo-
metric relation between the model motion and the pulley motion. This is le-
rived by determining the movement of the cable, Al, as a function of the model
motion. The "Al" is the length of cable passing over the pulley, This value
is divided by tne pulley rzdius to determine the angular displacement of the

tulley, em.

L i "

The ternm, R tsl - ? contained in various blocks represents the torque motor
a &
characteristics. KT is the motor torque constant, Ra and La are the motor
resistance and inductance respectively, and s is the lLaplace operator. A

detailed derivation of the motor dynamics is presented in Appendix B.
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The output torque from the motor is reduced by the back EMF of the motor
as well as by the motor inertia and system friction. This is reflected in the
rembining {wo feedback loops. The Kv term represents the back EMF. The JM

and G terms are the system inertia and friction.

The friction gain, G, is proportional to the pulley rotational rate.
Reference 2 shows that for perturbation analysis, the coulomb friction can

be replaced by a term proportional to the rotational rate.

The net output torque is divided by the pulley radius, Tys to determine
the total tension change in the cable. If the cable mass is assumed neglig-

ible, the total tension can be replaced by a AT. The megnitude of AT is half

the total cable tension., The AT is a positive tension on one side of the pulley

and a negative tension on the other side. This accounts for the factor of two
in the block containing 2rd. A derivation of this concept is shown in Appen-

dix B.

The block diagram is written in the conventional manner in which the
cable tension feedback, Abe, is subtracted from the input ATi‘ The signs
are accordingly adjusted., The loop, however, remains consistent with tne

sign convention of figure 1.

In figure 3, the block diagram differs only in the equations which the
block in the forward loop represents. Here, the block represents the lateral-
directional perturbation equations of motion. Y, ¥, @ are the perturbation
variables., The feedback gains Kr’ K?m and KY are the model yaw rate gyro
gain, the horizontal cable torqus motor tachogeter gain, and the corresponding

pulley displacement gain respectively.

The logic in the two block diagrams are modelled in the program using
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an expanded polynomial matrix representation. These matrices are shewn in
figure 4 and 5. They correspond to expanded versions of the basic matrices
shown in figures 6.3 and 7.2 of reference 1. The following discussion of

figure 4 applies equally to figure 5.

In the longitudinal mode, the basic cable mount system without feedback
is represented by the 4 x 4 matrix in the upper left-hand corner of figure 4.
The additional cable tension modulation due vo the active feedback logic,
including motor and pulley dynanmics, is represented by the added ATc terms in
equations 1 through 3. The coefficients of ATC are derived from equations

5.4=3.3 and 5.4=8 ~f reference 1.

The motor dynamics are defined by equation 5. Equatiorn 6 defines the
geonmetric reletion hetween pulley displacement and model motion. Equation 7
defines the control law. Equations 9 and 10 represent the summetion junctures
in the block diagram and equation 8 is an auxiliary equation relating pulley

rate to its displacement.

In <igure 5, the basic system is rep: :sented by the 3 x 3 matrix in the
upper left-hand corner. The extension of this basic model to include active
feedback is via the ATc terms in equations 1 through 3. The remeining equations
are similar to those of figure 4. The only difference being that these equa-

tions represent the lateral-directional mode..

The =quations of figures 4 and 5 are implemented in subroutines LONG and

IAT respectively. Figures 6 and 7 show the flow charts for these subroutines.

The expended matrices are activated in the program by KODE (12). When
this code is greater than zerc, the progrom will reed in additional data to
define the active feedback pararmeters. These parameters are tabulated in

Section 5.0,
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Open and closed loop characteristic roots as well as numerator roots can
be derived from these matrices. The procedure for obtaining this informat '~

from the program .s discussed in Section 4.0,
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3.0 FLYING CABIE SNUBEER SYSTIM

The snubber system used the basic fiying cables with a large increase
in rear cable tension providirg the "snubbing" action, When the snubber
system 1is activated the following sequence of events occurs:

1) the rear cable tensicn is increased to scme predetermined level,

2) Next, disc brakes are applied directly to each of %i= f ur tiving

cables

Following the snubbing sequence the model r=2smonis essentially o four
pre-stressed dead-ended cables, Consequently the math model for the snubbed
dynamics consists of the conventional aerodynamic effects plus cable influence
coefficients derived by assuming each catle to be a pre-stressed spring, The
direction cosines, cable lengths, and cable tie-down geometry used for the
conventional stability analysis are appropriate for the snubbed analysis,
since the same cables are being used for snubbing. A schematic of the sn'
model is shown in Figure 8, The effects of the snubbed flying cables or bctu
longitudinal and lateral/directional stability are modeled similar to the rear
flying cables in the conventional analysis (see Sections 5.0 and 6,0 in refer-
ence 1), The force and mcment contributions for each cable are calculr .
separately, summed and placed in the characteristic polyncmial matrix, . .c.e
calculations are made within subroutines LONG and LAT,
3.1 LONGITUDINAL AXIS

The general derivation for the longitudinal cable influence coefficients
is presented in reference 1 arnd will not be repeated here, A 7 x 7 matrix

with the form shown in Figure 8A is used to model each cable.




The matrix is reduced toa 3 x5 wn'x, z, ¢ and put in the FXS
array. The longitudinal stability is a 3 x 3 matrix in x, z, and 9. The
matrix no longer contains ATF as an Independant variable because the front
cable constraint equation (no change in total front cable length) is not re-
quired in the snubbed condition. E:-1 cable acts as an independent spring
restraint.

3.2 LATERAL-DIRECTIONAL AXIS

The general derivation for the lateral-directional cable infl'.ence co-
efficients is also presented in reference 1. The equations describing each

cable are set in a 8 x 8 matrix with the form shown in Figure 8B,

The matrix is reduced to & 3 x 3 matrix in Y, , and #, and storxd in
the FXS array.
The lateral~directional siability matrix is a 3 x 3 matrix, structured

exactly the same as the conventional stability watrix.
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4,0 ADDITIONAL PROGRAM OPTIONS
Four additional options have been addt'ad to the Cable Mount Analysis Program.
These are options to compute the nurerators arnd dercminators of the transfer
function, the determinaticn of tkhe frequency response of any transfer function,
the camputation of wind-off characteristics end the computation of the wind
tunnel model without cable effects (cableless model)., The procedure for exe-
cuting these options are discussed in this section.
This option allows the computation of numerators erd denominators. A
detailed discussion of the procedure is presented in S-ection 4.,1.1 and 4.,1.2
for the longitudinal argd lateral directional modes respectively.
4,1 " LONGITUDINAL AXIS
The matrix shown in figure 4 is the complete longitudinal matrix. The

size of the matrix to be evaluated determines the system that is being eval-
uated., KODE (8) is the parameter which sets the size of tke matrix from which
the roots are to be extracted. KODE (8) is set to either &, 9, or 10. When
KW®E (8) is equal to 4, the system being evaluated is the basic inactive cable
mrount system as defined in reference 1. When KODE (8) is equal to 9, the open-
loop roots of the active feedback system are extracted; and when KODE (8) is
equal to 10, the closed-loop roots for the active feedback system are extracted.

KODE (14) and KE (15) are the parameters which indicate to the program
_vhether numerator or denominator roots are to be extracted. If KODE (1k) is
zero, the characteristic or dencminator roots are extracted, 1f KODE (1L) is
non-zero, the program assumes that numerator roots are to be extracted. The
program will then replace the column defined by KCLE (15) b},r the column defined

by KODE (14) ir the matrix.
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The basic no feedback system transfer function can be evaluated by setting
KODE (8) to 4 and KODE (14) to 10. Setting KODE (15) from 1 to 4 will deter-

mine the numerator roots of the z/ATc, e/ATc, ATF/ATE and x/ATé transfer func-
tions, Setting KODE (1) to zero will determine the dencminator roots of
these transfer functions, Thus the camplete transfer function can be deter-
mined, Transfer function response to either elevator or gust input is possible
by setting KODE (14) to 15 or 16 respectively.

The open loop zeros can be determined by setting KCDE (8) to 9 and KODE
(14) to 10. The variation of KODE (15) from 1 through 9 will determine the
zeros for various output parameters., The open loop poles are determined by
setting KGDE (14) to O.

In the closed loop numerator computation the forcing function can be
either a test voltage input, Eio’ an externally applied tension, ATi’ a model
elevator input, & or a vertical gust input, ag. These inputs correspond
to a KODE (1k4) of 11, 12, 15 or 16.

For example, if the closed loop numerator roots of the transfer function,
G/Emo, are desired, KODE (1k4) is set to 11 and KME (15) is set to 2. After
the substitution of columns, the roots are extracted from the matrix whose
size is set to 10 by KE (8), By varying KCDE (15) frem 1 to 10, numerator
roots of various output parameters can be obtained.

Since the model pitch rate, é, is an important parameter and this does not

appear explicitly in the matrix, the program is set up to artificially generate

“the frequency response for this mode, This option is activated by setting

K®E (15) to 13.
The transfer function of the cableless model, ¢>fined in Section 4.3,

can also be determined, The numerators z/ée, e/6e and x/ae’ are determined

10




by setting KODE (8) = 3, KODE (14) = 14, and KODE {15) from 1 through 3. The
denominator roots are determined by setting KODE (14) to zero.

4,1.2 Ilateral Directionsl Axis

KODE (9) is the parameter used in the lateral directional mode to set the
size of the matrix and define the system being evaluated. KODE (9) set to 3
defines the basic cable system without feedback. KODE (9) set to 9 defines
the open loop roots of the active feedback system and KODE (9) set to 10 defines
the closed 1o0p roots of the active feedback system.

The numerator option is de..ermined by KODE (16). KODE (16) set equal to
gero results in the extraction of characteristic roots. KODE (16) non-zero
results in the replacement of the columm defined by KODE (17) with the columm
defined by KODE (16) in the matrix of figure 5.

Specifically, the numerator characteristics of the basic cable system with-
out feedtack are obtained by setting XODE (9) to 3 and KODE {16) to either 10, 14,
15, or 15 deperding on the type of forcing function that is desires. These are
respectively a cable tension change, ATC, a rudder input, 61" an aileron input,
8,s OF a side gust, Bg. The dependent variable is determined by KODE (17) which
may vary from 1 through 3. The denominator roots are obtained by setting KODE (16)
to zero.

The open loop zeros of the block diagram shown in figure 5 is determined
by setting KODE (9) to 9, KODE (16) to 10 and KODE (17) from 1 through 9. The
denominator or open loop poles are determined by etting KODE (16) to zero,

The closed loop numerator for the active cable system is determined by
setting KODE (9) to 10, The forcing function is defined by KOOE (16). This
code can be 11, 12, 14, 15, or 156. They correspond to & test voltage, E s test

tension, ATi, rudder input, § 5 aileron input, 55, or & side wind gust, ge.

11
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4,2 Frequency Response Option ) ' .

The frequency response option will c;znpute the complete transfer function
according to Section L4,1; and then evaluates for the computed transfer function “
over a range of frequencies, the amplitude ratio in actual value, db's, and the 7
phase angle. The option will campute up to 60 peints over a 3 decade bandwidth
with a maximum of 20 ,..ints per decade.

This option will also compute the steady state value of the transfer func-
tion to a step input of the forcing function if this value exists.

The frequency response option is activated by setting KODE (3) to +2.

Since a camplete transfer function must be generated prior to developing the
frequency response data, KODE (14) and KCDE (15) or KODE (16) and KODE (17)

must be set to non zero values to define the desired transfer function. Two
additional parameters, KODE (18) and KME (19), must be set to define the fre-
quency range and number of points to be camputed. KODE (18) se-. the order of
the lowest frequency to be computed, e.g., KCTCE (18) se- %), -1 corresponds to
.1 rps and a "+1" corresponds to 10 rps. KODE (19) set to 60 mesns sixty points
are canputed for the three decade bandwidth of the freguerncy response,

The frequency response option is initiated in subroutines LONG and LAT for
the longitudinal and lateral directional modes respectively, The program, on
sensing KODE (3) equal to 2, will effectively cycle through subroutines LOIG
or LAT twice, first to compute the numerator and then again to compute the de-

. nominator roots,
The information is then passed to subroutine FREQ where the frequency re-

sponse data is generated with the aid of subroutine ANP,
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4.3 Wina-Off Characteristics

This option is used to compute the system response without the aerodynamic
effects. The dynamic characteristics reflect the system feedback, and equiva-
lent spring and damping effects.

In this option, the normal trim operation technique is circumvented.
Instead, the vehicle attitude is set to gero and the forward cable tension
is defined to balance out the rear cable tension, ,

The program will execute this option if the velocity (AERO (49)) and the
MACH number (AERO (L8)) are set to zero.

4.4 Cableless Model Characteristics

This option allows the camputation of the airframe characteristic roots
without the cable effects. The program initially trims the vehicle assuming
the cables are attached to the vehicle. After defining the trim attitude, the
cable influence coefficients are set to zero.

This option defines the characteristics of a model in the wind tunnel,
The equr .ions are different fram the conventional airframe analysis equations.
The differences are in the relation of angle of attack to model pitch attitude

(see equation 5.3-2 of ref 1) and the missing thrust temms.

Prior to extracting roots from the matrix in the longitudinal mode, the
X col. a is shifted to the left one column eliminating the ATy column in figure
"  Thus the cableless model option requires a KODE (8) of 3 reflecting a 3 x 3
matrix size.

The let:ral directional mode does not require this extra step of column
manipulation and KODE (9) should be set to 3.

The program will execute this option only if K(DE (13) is set to -l.
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$5.C INPUT DATA

The input format and the description of the elements in the input
arrays will be described in this section. This discussion 1s meant to
supersede the description contained ir Section 11.0 of Reference 1.

The format for the input data is most easily explained by reproducing
the "READ" statements as they appear in the program.

READ (IR, 150) (TITIE (I), I =1, 20) (1)

150 FORMAT (20AL)

READ (IR, 200)(KODE (I), I =1, 2L) , (2)

200 FORMAT (2413)

Then either 3a or 3b: the value of KODE (7) will determine which
"READ" statement will be used.

READ (IR,100) (AERO (I), I = 1,36) (3a)

100 FORMAT (6E12.5)

CALL TABINL (1, 36) (See Appendix A, Ref. 1) (3v)

Following either (3a) or (3b) the sequence of "READ" statements

continues:
READ (IR, 100) (AERO (I), I = 44,59) (4)
READ (IR, 100) (AERO (I), I = 66, 130) (5)

Now if KODE (13) is greater than zero the following "ZRAD"
statement is encountered. If KODE (13) is less than or equal to zero this
"READ" statement is skipped.

READ (IR, 100)(AERO (I), I = 131, 160) (6)

Now if KODE (12) equals one , the following ta'?le read statement is
encountered. If XODE (12) equals zero this statement is skipped.

CALL TABIN (1, 2) (See Appendix A, Ref 1) (1)

This completes the initial sequence of input data. After completion

of the first run the following statements initialize another run.
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READ (IR, 150) (TIrie (1), I =1, 20)
READ (IR, 200) (KODE (I), I = 1, 24)

READ (IR, 350) K,. VALUE

K = element in "AERO" array to be changed
VALUE = new value of the element

If I =1 this "READ" statement is repeated

If I = O the progranm begins computatiop

(8)
(9)
(10)

All succeeding cases follow the same input format starting with

. statement (8).
. A general description of the input arrays follows:
ARRAY DESCRIPTION
TITLE Alpha-nureric array containing title
for each run.
KODE - Array specifying progra=m options to
be exercised.
AERO Array containing all the input data

pertaining to the model, the mount

system, tunnel conditions. ete,

A description of each element in the "KODE" and "AERO" arrays follows,

oy b w
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KODE (1)

KGE (2)

K®E (3)

K®E (b)

KE (5)

K®E (6)

XODE (7)

———

+1

+1

+1

+1

+3

+1

DESCRIPTION

Run number.

Calculate longitudinal stsbility.
Calculate laterel/directional
stability,

Calculate both longitudinal and lat-
eral/directional stability,

No root locus or frequency response,
Do root locus.

Do frequency 1esponse,

Element in "AERO" array tn be varied
for root locus.

Basic printout.

Basic printout plus various test pera-
meters.

Front cabie vertical-rear cable hori-
zontal,

Front cable horizontal-rear cable
vertical,

Front azd rear cable vertical.

Front ard rear cable horizontal
Aero data to be input at specific
mach number,

Aero data to be input in the form of

tables.

16
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KCGDE (8)

KODE (9)

—

VALUE

+3

+5

+10

+5

+10

DESCRIPTION

Longitudinal matrix - Cableless Model
(see Section 4.3)

Longitudinal matrix - no stability
augmentation.

Longitudinal matrix - internal stabil-
ity augmentation (see Section 9.0,
Reference'l.)

Longitudinal matrix - Open loop response
of Active Cable Mount System (see Section
2.0, 4.1.1)

Longit. 1inal matrix - Close loop res-
pcnse of Active Cable Mount System (see
Section 2.0, 4.1.1)

Luteral/di:ectional matrix - no stability
augmentation or cableless model.
Tateral/directional matrix - internal yaw
stability cugmentation, (see Section 9.0,
Reference 1.)

Lateral/directional matrix - internal roll
and yaw stability augmentation, (see
Section 9.0, Reference 1,
Lateral/directional matrix - open loop
responge of Active Cable Mount System
(see Section 2C , 4.1.2)
Lateral/directional matrix - Close loop

response of Active Cable Mount System

(See Section 2.0 1.1.2)
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KE (10)

KE (11)

" KODE (12)

KODE (13)

KODE (14)

VALUE

+l

+2

+3

+1

+1

=1

+1

+10

+10

PTION

No snubbers.

Analyze conventional snubbers in un-
snubbed condition - see Section 8.1,
Reference 1,

Analyze conventional snubbers in snubbed
condition - See Section 8.2, Reference 1.
Analyze flying cable snubber system,

No anti-1ift cable.

Anti-1ift cable in.

No unsnubbed snutber data input.
Unsnubbed snubber data will be read in,
Cableless Airframe Characteristics,

(See Section 4.3)

No active csble stability augmentation,
Active cable stability augmentation in,
(See Section 2.0)

Longitudinal system - compute denominator
characteristics only. '
Longitudinal system - numerator and/or
frequency characteristics of inactive
cable mount system for cable tension in-
put, ATc. (See Section 4.1.1)
Longitudinal System - numerator and/or
frequency characteristics of active cable
mount system open loop for cable tension

input, ATc. (See Section 4,1.1)

18
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KODE (15)

KODE (16)

VALUE

+11

+12

+15

+16

DESCRIPTION

Longitudinal System - numerator and/or
frequency characteristics of active cable
mount system close loop response for
test voltage input E . (See Section
4.1.1)

Longitudinal System - numerator and/or
frequency characteristics of active

cable mount system close loop response
for externally applied tension, ATi’
(See Section L.1.1)

Longitudinal system - numerator and/or
frequency characteristics for pitch con-
trol response (%)

Longitudinal system -. numerator and/or
frequency characteristics for gust response

(ag)-

Longitudinal system - column number of
output variable for which numerator and/
or frequency deta is desired. KODE (15)

is set equal to 13 for m~del pitch rate
response, This value must be equal or less
than K®E (8). (See Section 4.1.1)
Lateral/directional system - compute de-

nominator characteristics only

19
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+10

+10

+11

+12

+14

+15

Lateral /directional gystem - numerator
and/or frequency characteristics of
inactive cable mount system for tension
input ATc. (See Section 4.1.2).

Laterel /directional system - numerator
end/or frequency characteristics of
active cable mount system open.loop for
tension input, ATc. (See Section L.1.2)
Lateral/directional system - numerator
and/or frequency characteristics of
active cable mount system close loop for
test voltage input E_. (See Section
4.1.2)

Lateral/directionel system - mumerator
ax.ld/or freguency chara.cteristics of active
cable mount system close locop response
for externally applied tension,(AT)/
(Sec Section 4.1.2) '
Lateral/directional system - numerator
and/or frequency characteristics fc;r yaw
control response (&r).
Lateral/directional system - numerator
and or frequency cheracteristics for

roll control response (5a).

20
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KODE (17)

. KODE (18)

KODE (19)

VALUE

+16

DESCRIPTION

Lateral /directioral system - numerator

and/or frequency characteristics for

gust response (8;).

Lateral/directional system - column
number of independent varire%ie for which
numerator and/or fre-~ oy data is de-

sired.

Order of lowest frequency (RPS) for
frequency response data.
Number of data points in frequency

responge (Max of 60.)
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NAME UNITS LABEL DESCRIPTION

AERO (1) N.D. cour aCp/3(u/V ) [cnu]
AERO (2) N.D. cLu e [3(ufv) C*u]
a0 (3) WD aw 2c_f3(a/V) a |
AERO (L) 1/rad CDA 3p/3(a) Fna
AERO (5) 1/red cLA 3¢, /() L,
AFRO (6) 1/red CMA X, /3(e) [cma]
ABO () WD a ey ) f,)
AERO (8) N.D. CIQ 3c,/3(aC/2v ) ELq_
A0 (9) M. ar o /ald/ev) qul
AERO (10) N.D. CDO Drag coefficlent at @ = 0 CDo.
AERO (11) N.D. C10 Lift coefficient at a = O '01
AERO (12) N.D. cMo _Pitching moment at o = O mo]
AEFO (33)  1/rea CDDE x/a(8,) CD%]
AERO 1L) 1/red CLDE 30, /3(5,) Fn6e1
AEFO (15) 1’ CMDE A, /15g) m |
AERO (16) N.D. CDAD *xp/3(af/2v ) En;}
AERO (17) N.D, CLAD o, /a(eC/av ) L.
AERO (18) N.D. CMD %, /3(eC/z ) m
AERO (19) 1/red cYB C y/a(e) yel
AERO (20) 1/red CLB ¥ ,/a(8) [
AERO (21) 1/rad CNB X_/3(=) n
AERO (22) N.D. CYP acy/a(pb/zvo) E}’p]
AERO (23) n.n.. CLP € L/B(pb/EVO) sz=
AERO (2L) N.D, CNP % _/3(pb/2V ) Cnp_
AERO (25) N.D. CYR ,/3(rd/2V ) Fyn]
AERO (26)  N.D. CLR o, /a(rv/av ) s |

n
n
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NAME UNITS LABEL DESCRIPTION
AERO (27) N.D. CHR aC_/a(rd/2v ) f«‘n ]
-~ r
AERO (28) 1/red CYDR acy/a(ar) [cy6
AERO (29) 1/rsd CLDR %, /3(6.). c, 9
)
AERO (30) 1/rad CNDR % /3(5.) RN
. 5_ |
-AERO (1) 1/rad CYDA ac_/3(s,) fc T
y a Y
AERO (32) 1/red CLDA ac,/a(s,) c, &9
- 6 J
AEFO (33) 1/rad CHDA ac_/a(s,) c_ &
) L A, d
AERO (3k4) 1/rad CYDS % /3(s,) ¢, a
)
AERO (35) 1/red CLDS %C,/3(s,) c, 59
‘5
- 3
AERO (3%6)  1/rad cros € /3(s,) c °
L 5,
AERO (Lk) in XREF* Distance from aerodynamic ref.scenter
to the equation ref. center aiong the
"X body axis
AERO (k5) in ZREF Distance from seroaynamic ref. center
to the equation ref, center along the
Z body axis
AERO (L46) in XCG Distance from model mass & inertia
ref, center to the equation ref.
center along the X body axis
AERO (47) in ZcG Distance from model mass & inertia
ref, center to the equation ref,
center along the Z body axis
AERO (L48) AMACH Tunnel mach number
AERO (49) ft/sec w Tunnel velocity
AERO (50) slugs AM Model mass
AERO (51) alug/ft3 RHO Tunnel density

23
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NAME UNITS LABEL DESCRIPT.ON

AERO (52) 1bs WT Mdel weight

AERO (53) £t B Model reference span

AERO (54) £t CBAR Model reference chord

AERO (55) ftz SW Model reference wing area

.AERO (56) slug-ft2 XIXxz Model cross product of inertia
(I,)

* AERO (57) slug-ft2 XIXX Model roll inertia ( In), body

. axis at C.G.

AERO (58) slug-ft2 YIYY Model pitch inertia (IW)’ body
axis at C.G.

AERO (59) slug-f‘ta 2172 Model yew inertia (Izz), body
axis at C.G.

AERO (66) in WLUF . Water line-upper front cable
tie-down point (fr. vert.)

AERO (67) in WLLF Water line-lower front cable
tie-down point (fr . vert.)

AERO (68) in WLUR Water line-upper reer cable
tie-down point (rr. vert.)

AERO (69) in WLLR Water line-lower rear cable
tie-down point (rr. vert.)

AERO (70) in WLHF Water line-horizontal front cable
tie-down point ( fr. hor.)

AEFO (T71) in WLHR Water line-horizontal rear cable
tie-down point (rr. hor,)

AERO (72) in STAF Station-front cable tie-down
point ( fr. vert. or hor.)

AERO (73) in STAR Station-rear cable tie-down
point (rr. vert. or hor,)

AERO (74) in BLHF Butt line-horizontal front cable

PR

tie-down point (fr. hor.)

ok




ey

ref, center to

pulley

NAME UNITS LABEL DESCRIPTION

AERO (75) in BLHR Butt line-horizontal rear cable
tie-down point (rr. hor.)

AERO (176) in WLCR Water line-equation reference point

AERO (77) in STACR Stetion - equation reference point

AERD (78) in BLCR Butt line-equation reference point

AERO (79) in EFs* Distance along X body axis from
ref, center to vertical front
pulley

-AERO (80) in ER Distance along X body axis from
ref, center to vertical rear
pulley

AERO (81) in AF Distance along X body axis from
ref, center to horizontal front
pulley

AERO (82) in AR Distance along X body axis from

. ref, center to horizontal rear

pulley

AERO (83) in HUCF Distance along Z body axis from
ref, center to upper front pulley

~ERO (8%) in HLCF Distance along Z body axis from
ref. center to lower front pulley

AERO (85) in HUCR Distance along Z body axis from
ref, center to upper rear pulley

AERO (86) in HLCR Distance along Z body axis from
ref, center to lower rear pulley

AERO (87) in DCF Distance along Y body axis from
ref, ~enter to horizontal front
pulley

AERO (88) in DCR Distance along Y body axis from

horizontal rear

25
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BAME UNITS LABEL DESCRIP] "ON

AERO (89) blank

AERO (90) in RVF Radius of vertical front pulle;

AERO (91) in RHF Radius of horizontal front puller

AERO (92) in RVR Radius of vertical rear pulley

AERO (93) in RHR Padius of horizontal rear pilley

"AERO (94) 1bs TRO Rear cable tension

_AERO (95) 1bs/in AKR Rear cable spring constant

AERO (96) £t 1bs/rad oouU Pulley Coulomb friction (ac)

AERO (97) in STLTT Station - 1lift cable tie-down
point

AERO (98) in WLLTT Water line - 1lift cable tie-down
point

AERO (99) 1bs TLFTO Lift cable tension

AERO (100) lbs/in AKLFT Lift cable spring constant

AERO (101) blank

AERO (102) in ALTX* Distance along X body exis from
1ift cable attachment point to
the equation reference center

AERO (103) in ALTZ Distance along Z body axis from
1ift cable attachment point to the
equation reference center

(1) AERO (104) £t 1bs/rad/sec CMP Pulley rolling iriction coefficient

AERO (105) in SNUX*#*  Distance along X body exis frcm
model upper attachment point to
the equation reference center

AERO (106) in SNUY Distance along Y body axis from
model upper snubber attachment poiit
to the equation reference center

AERO (107) in . SNUZ Distance along Z body axis from

model upper snubber attachment
point to the equation reference
center

(1) AERO (104) through AERO (122) refer to conventional snubbers except where noted.
26
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_BAME UNITS LABEL DESCRIPTION

AERO (108) in SNLX Distance along X body axis from
model lower snubber attachment
point to the equation reference
center

AERC (109) in SNV Distance alorg Y body axis from
model lower snubber attachment
point ty “he ejuation r- © ~=nce
center

AERO (110) in SHLZ Distance along Z body axis from
model lower snubber attachment
point to the equacion reference

. center

AERO (111) in SKUST Station - upper snubber tie-down
point

AER (112) in SNUWL Water line - upper snubber tie-down
point

AERO (113) in SNUBL Butt line - upper snubber tie-
down point

AERO (114) in SNLST Station - lower snubber tie-down
point

AERO (115) in SNLWL Water line - lower snubber tie-
down point

AERO (116) in SNLBL Butt line - lower snubber tie-
down point

AERO (117) 1bs TUSND Upper snubber, snubbed tension
or flying cable snubber rear cable tension.

AERO (118) lbs TLSNO Lower snubber, snubber tension

AERO (119) 1bs/in AKSNU Upper snubber, snubbed spring con-
stant

AERO (120) 1bs/in AKSKL Lower snubber, snubbed spring
constant flying cable snubber rear cable sprirg
constant,

AEFO (121) 1vs/in/sec ADSNU Upper snubber, snubbed damping

constant or flying cable snubber fromtcable
spring constant.

7
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MAME UNTTS LAREL DESCRIPTION
AERO (122) 1bs/in/sec ADSKL Lower snubber, snubbed damping
constant.
AErO (123) red/rad/sec AXSY Feedback gain- yav rate to rudder
AERO (124) rad/rad/sec AKPHI Feedback gain - roll rate to
} aileron. -
AERO (125) rad/rad/sec AKTHE Feedback gain - pitch rate to
elevator.
AERO (126) blank
AERRO (127) sec TISY Time cunstant for lag on yaw
rate feedback.
AERO (128) sec T2PHI Time constant for lag on roll
rate feedback.
AERO (129) sec T3THE Time constant for lag on pitch
rate feedback.
AERO (130) blank
AERO (131) in-1bs/amp AKSBT#* Motor torque constant (xt)
AERO (132) volts/rad/sec AKSBV Motor velocity constant (K )
AERO (133) in-Ibs-sec® AJASM Motor inertia (Ju)
AERD (134) ohms RSBA Motor armature resistance (Ra)
AERO (135) henry ELSBA Motor armature inductance (L‘)
AERO (136) in RSBD Radius of motor pulley (rd)
AERO (137) volts/rad/sec AKTHD fnll;y rotation rate feedback
K.
3-
AERO (138) volts/rad AKTH Pulley rotation displacement
feedback (K9 )
. m
AERO (139) in-1bs/rad/sec GDMP Pulley friction (G)
AERO (140) volts/rad/sec AKQ Model pitch rate feedback (Kq)

28
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NAME UNITS LABEL DESCRIPTION
AERO (142) volts/rad/sec AKPSD Model yew rate feedback (xr)
AERO (143) volts/rad AXY Pulley rotation displacement
feedback (K . )
Ym
AERO (14h4) volts/rad/sec AXYD

AERO (145) to AERO (160)

#See Figure

blank

Pulley roteation rate feedback
(k- ¥
Yo

9 for pictorial represertation of various refereace center.

**See Figure 10 for pictorisl representation of pulley geometry.

#iSee Figure 11 for pictorial representation of conventional snubber cable geometry.

HxSee Figures 2 and 3 for block diagram representations of the active cable control
logic. (See appeniix B for derivation)

29
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If the aerodynamic data and/or snubber data are to be read in table
format, the following discussion applies.

The first 36 tebles contain the aerodynamic derivatives in statiliiy
axis versus mach number. The order is the same as AERO (1) through AER. (36).
The table input format is shown in Appendix A of Reference 1. This data is
read in under TABIN1.

The unsnubbed snubber data consists of two tables of input. The first
table contains cable tension (1bs) versus dynamic pressure (psf) anﬁ linear
distance (in) between model tie-down point and tunnel side wall. The second
table contains cable angle (rad) versus dynamic pressure (psf) and linear
distance (in) between model tie-down point and the tunnel side wall. The tensions

and angles mentioned here are described in detail in Section 8.0 of Reference 1.

— 30
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1. Barbero, P, and Chin, J.: User's Guide for a Computer Program to Analyze
the LRC 16' Transonic Dynamics Tunnel Cable Mount System. NASA CR 132313,
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2. Mc Ruer, D.T. and Bates, C.L.: Methods of Analysis and Synthesis of
Piloted Aircraft Flight Control System, Bu Aer Rept AE-€1-L1, Bureau of

- Aeronautics, Navy Dept., Washington, D.C. March 1952
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Appendix A

A Discussion of the Differences in Cable Attachment Points Between the
Inactive and Active Cable ount Systen

There exists a basic difference in the cable mount system analyzed in the
original program and the present active cable system. In the criginal syster,
the front cable is attached to hard points on the tunnel wall. The cable wraps
around pulleys which are fixed to the model. This cable is assumed to. be fixed
in length. The rear cable is similarly wra;ned around pulleys fixed to the model.
There is a spring which is connected in series with the rear cable which allows
for play in the system. This system is pictorially represented in figure A-1l.

In the present "active cable system,” the front cable is attached to hard
point on the model. The cable wraps around pulleys fixed to the tunnel. One
of the pulleys is connected to a torque motor. The rear cable is similarly
routed around pulleys fixed to the tunnel and tied to hard points on the model.
The spring on the rear cable is still assumed. This system is pictorially
represented in fig. A2,

The present program is eapable of handling both cases. The radius of the
pulleys fixed to the model must be made very small to reflect the hard attachment
point in the new system, i.e. Aero (90) thru (93) inclusively must be set to .01,
The pulley radius mounted to the torque motor is important in the new system and

is defined by Aero (136). When the progranm reverts back to the original system,

-Aero (90) and Aero (93) is significant, and Aero (136) is ignored.

The program is capable of this dual application because of the method utilized
in the analysis of the cable forces. The front and rear cables, which are
respectively continuous cables, are analyzed as four individual branches. Each
branch represents the cable between the model and the tunnel. These branches
are numbered in both figures Al and A2, The force components on the model

contributed by each dbranch of cable is a function of three factors, the tension

32
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in that branch of cable, the orientation of the cable and the exact point
of application of the force on the model, The impact of having pulleys
fixed to the model is simply to alter the point of application. By reducing
the pulley radius, the point of application is analogous to a fixed point
on the model.
The other consideration is friction effects of pulleys. There are two
different friction definitions, Aero (96) and Aero (104) define the t;-iction
in pulleys for the inactive cable system, whereas Aero (139) represents friction
effects of the Active Cable Systenm.

33
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APPENDIX B
Derivation of‘ Motor Equations and Cable Tension

The net output torque from the motor is proportional to the cur:ent to
the motor. The current is related to the voltage and back EMF as shown by

equation 1, A list of symbol definition is giver on page iii.

Q°=KTIa’KTAEmTom_Kv59m.| - (1)
Ry + slg J .

For two motors in parallel, the output torque is doubled:
'
© = %
The load torgue on the motor is due to the total change in cable tension,

A.'I'tot,and the friction in the system. The couloumb and viscous friction can be

written as proportional to the pulley rate, (See ref 2,)

R @)

The net torque, output minus load, will cauce the motor to rotate,

§ ) 2
Q-9 = J, By = Iy & 6 (3)

Substituting equations (1) and (2) into equation (3) for Qz, and QL respec-

tively, the total change in cable tension, ATtot’ can be determined,
2K K ° E
AT = .l. J 2 +Gs + ir__‘:i ) .251‘__111_'1‘.0_1‘ ’ (h)
tet x| R +80 |0 "R +sL
a 8 a a

AT tot is positive when the cable is in tension.

-

Looking at the larger picture shown
in figure B-1, the total change in cable
tension ca.: be split into two increments

5'1‘1 and 5'1‘2. Writing the equation of

motion of the cable

35
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, T = *Ty = (Ty + 8T,) = na (5)

Frr ma =0
-8T, -8T, = O (6)
and 8T, = -6, (n

This stat.s that if the mass times acceleration of the cable is small and

_can be neglected, the increase in cable tension o~ one side of the torque motour

is Jjust equal to the decrease cable tension on the other side of the t:.orque

motor., This result is ideall ; suited for the perturbation an=lysis since the
program ac_tually considers the continuous cable in figure B-1 as two seperate
elements as indicated by the dashed lines, With the change in cable tension

having equal magnitude along each element, the mechanization is simpiified,

Figure B-2 shows the relation of the
‘ Z i% 5 change in cable tensicn on wne side of the
fig B-2 torque motor, §T, to the total chang. in

cable tension ATTm" Thus

8Ty - 8T = Alqop (8)

Substituting results from equation 7 into equation 8

8T, = Apor (9)

- Pl -

2
Replacing ATTGI in equation (4) with ecuation (9), 8T, is dctermined.,
The §T, corresponds to A’I’ in figures 4 and 5

2K'1'E
2kn K 8
8T, -—{Js+cs+ﬁ]em-$%€ (10)
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C THIS IS THE ACTIVE Ta™ CTASLE MOUNT SYSTIM ANALYSES PROGTAM caLecoIcC
€ DEVFLIPED JULYeT4 T3 “AY.75 - cRLCCO2"
C cALLN AT
COMMAMZINTUT/ZIW, 1% capcecac

— COMMIN/DAT/ZAEST2(175)4, AZ5372(53) 4 KCOE(26) HLL . _.CBLLCIST
TIMMAIN/SNIIBZSNUC 3y 3) o SME3C) o THUSN THL SN SNUT (3 ,7) caLc A AC
COMMIN Z72(27°72) cBLsCcI?n

. CAIMMIN/TARL1/22(3270) - c3LcZI8’
COMMION/CU/oUM( 170 17) caLccnac
COMMON/ZANAME/NAYT(16) e NAMILI(15) caLcorns

- DIMENSICY TITLE(27)4SAVE(SC)SAVEI(ISC)LIKH(16D) caLcee
TQUIVALINCE(AEIIC 1), COUML(AZS3 2)s CLUD (ARSI 2Dy CVMI), c3iLiti12c

1 (AERD2( 4), TOA) 4 (AZ320 SYe CLA) G(ATST( 6)y CMA), caLTCl=T

2 (AE=20 7)., C22) o {AZEZ( B)s CLOYL(AEFQ( 21 JVQ), C3L2C1aC

3 (AEID(1C). COCYe(a350(11)e  ZLT) L(AT=3(12), MDY, caLteisc

4 (AERIC123)e CODNT) L (2Z30(24)s CLDT) L (ATDO(15), CVDT), CRLCOC1IAZ

- = (ATF2(16)e COAT) o (2T3C{1I7)4CLADY S (AZFO(18)CMAT ), C3L3517C
£ CAEEN(13), CY3) o lATI0(2C) e L3I LLAZEZN(21), CN3), c3LCC1!ar

k4 (AERJ(22), CYD) o (AZ=0(23)s CLO)L(ATET(26)y CNI), caLrl1ac

8 (AEED2(25),. Y=o (AZI0(25)s  CLT) 4{ASR3(27)s CNS)e ca3LTL23C

9 (ACEDU28)s CYDT) ((aAZ20(29) s CLTNSY H(ATR2(2C), CND), caL~C 214

A (AERI(31)s TYD2)(ATR0(32)y CLDA) L (AFSI(32), CHDAY, caLcl2z:

~-. B (ASED(2a)y CYD2)el3Z=C(3S5)s CLD31(AZR2(35)e CD235) ..<3LCcc237

C (AFEE0(4a4 )y XFPET) L(ATIT(8S)s Z5T7)(AFS0O(AS), XCS5)e c3Lnc2a”

1 (ATCS™(47), 7735) Cc3LCl257

- . CQUIVALSNCI(AETDY (43).2¥ATH) L (AZE2 (49),VD }o(2a=50 (5C ), av) CaLiC2s:
EQUIVALENCS(AEST (51)s3FHD Do (AZS0 (52), WT)e(ATSN (52),.3 Y CRLIC27?C
EAUIVALTNCE(ASES (38),C3AT )4 (ATED (S55),4SWw Yo {ASFD (SFR), XIXZ) caLcc23n

- TAVIVALINCZ(ATEDY (S7)eXIXY ) (3320 (S8)eYIYY }o{ATFO (S9),212Z ) CILT2237
EAUIVALENCI(AESY (E£7)eCLT D4 {aF%T (611 ITT ) 4lAaT=D (R2),CMT ), CT3LTMC3CT

! ATED (€£2)eTHITAY C3LcoIN:

. TQUIVALSENCE(2ESD (£H)e ALUFYL(AZCEC(ET) s WLLF) 2 (ATEI(53), wLJIR), gceLiian
: (AE272 (€9)s WLLRDIG(ATEC(T7C) s WLHF) o (AZRD(7 )4 &ALHR), T3LLC233

2 (AEED (72)e STE2T) G (ATET(72)e STAR) 4(ATR0(76) s PLHF), CALT T34

- 2 (AZSD (75)e SLAT )L (ASFRC(78) e ALCC) o (ATID(77)4STACR) CaLc 252
a4 (AZSD (78)s HBLIF),(ATS0(7G), TF) 4 (ASRO(37) R CaLT T 347

5 (AERS (el), AF ) (AZRO(EZ) AR) o (AT23(R3) s HUCF), CAcliIr:

6 (AEFD (84)s HLIF) (3R 2(8S)s HUCE) o (AZI0O(BS) s HLCR) » C€3LLC3az

K (AERD (87)s DTZ)e(AT3T(89)s NDIR)o c3LCniac

8 (ALRDY (9C0)e BVE)L(AZFI(91), &HF)L(ASRI(I)s FVEI, C3LTnans

. .e - (AZFI(22), PHE) B (AZ5C(94), TEC) S (ATRD(IS)e AKR), - CHLCT817
A "AERT(36), CAU) o {AFTR2LA7) 2 STLTT) 4 (AZRQ(I3) 4 ¥LLTT) o caLca2¢

B8 (AESD(IG)e TLTTN ) o (AT22(1CC) JAKLTTY, caLd 4z

C (ASFEI(1C2)pALTX ) (ATSN(IC3) s ALTZ2) L (AEGED(134), CW¥O) C3LTC4a

CQUIVALFNCE(AE=](1C03)y SNUX) 4 {AZIN(1CA) e SNUY) o (AZRI(I(T7)e SNUZVe C3LCCARE
(ASE30(1C8)e SNLX)H(AZTC(ICO), SNLY) (ASEQ(113)e SNLZ)s CL7T 245
(AERPD(TI11) e SNUSTYIZ(AZTET(112) e SNUWNLY B (ATRI(113)4SNUAL)Y, CHL7"AT"
(AEFD(114)9SNLST) o (ATKRT(115) oSNLWL) «(ACKRDI(115)4SALAL)y CAT %030
(AERD(117) s TUSNDY (ASEQ(118) e TLSND) W (ATRI(L11G) +AKENUY, CHL" (47
(AESN(12C) AKSNMNL ) o {2T50(121) e ANSINU) 4 (ATRD(122)+ADSNLYe CALICSDA
(ASENT123) s AKSY) J{aTEN(124) AKDHT) 4 (ATRTI(125) yAKTHE)Y,, CA_F 1317
(AEFI(126)e AKAZY (ATSN(127) e TISY)(AZRO(128)4T2PHIY, CALTCS527
(AERT( 123V T2ITHT ), (458D (125), Taaz) CaLz 253"
CAUIVALENCI(AERINL 1)y SXUF) o {=Z327( 2)e S7UR) e(aI=I2( ), IVMUBI, CAL 1300
(AERIDI( 4), TXAP) (27072 ( S)e CZ2A0) (ATEID( )y THMAD), T3 ILRKT

D NIPND YN~

e
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SILEC CARLE

a2

el I

| 1 |

FORTRAN T}

LG R U M MAN

GY1)s (SNC 3)
GY2) s (SNL 6)
GY3)J(SN( 9),
GYa),(SN(12)
THLY « (SN(1S),

DAT A

CZAP) 4 (AERIP( ),
M11)s C202)4(AZRDID(12),

CLPD) J(ASTOP(24) .,
CLEP) s (AERIP(27),
. LAERCP(23)sCYDDP) 4 (AEFOP129) oCLOSP) 4 (ASROP (3N ) o CNDRP)
(AESDII(31)142YDAD) 4 (AZROP(32),CLDAD) 4 (ATSROP(33)CNDAPY,
(AE=02(324)+CYDSP) G LAERCP(35) ¢ CLLSRP) L (AEROP(36)+CNDSP)

521)
G72).
323) .,
GZa),
ALU) ,

(SNC{12) 2 THAGXLI ) 4 (SN{2CY s THGY1)  (SN(21) ,THGZ1),
(SN(22) «THGX2) « (3N(23) s THGY2) s (SN(26) s THGZ2) ,
(SN{2S) s THGX3) s (SN(26) ¢ THGY3I) s (SN(27) + THGZ3) »
(SN{23) s THGX4) s (SN(29) + THGYS4) s { SN(22) « THGZY)

2 (AFRIPL 7)e TXQAP)LLAEFNP( 8),
2 _LAERID(1C)e CXT2),tAF
4 (AERI2(13),CXDTP) . (aL
S (ATFIO(16)4CXADP) L (AES
6 (AERIP(19), CYSD) o (AEGNP(20),
K4 (ASECP(22), LYPP) ((ASECP(23),
8 (AERND2(25)e “YEP)(ATFOP(26),
9 .
A
8
O FTRUIVALENCE (3N 1), GX1)(3N( 2),
1 (SNt 4)s GX2)+(SNL 5),
2 CSNE 7Y, GX3) (SN BY,
2 ESNU12), GXa),(SN(11),
a (SNU13)s THU)(SN(14),
) (SN(16), ALL)Y,
X ASE=?
18=5
14=6 e
LLL="
D7 1! J=1,5¢

SAvVE( y)=992aq,

DD 12 I=1.1872

ATED(T )=,

LL="
EZAD(IC, IS M(TITLE( DY,
CEZAD(IFR 4277 )(KTDZ( 1)1
FOQSEUAT(26513)

ASITZ( Iwe172) XKIDE(
SIRMAT(1HY, 3X e *CASE
caLL = 1T=

i re
Lol |}
o 1o
[V

& v
- (D
-

IJd(TITLE(TI) o1 =1,20)
T=%,134aXe20A4)

WRITSEIWA1T 1) (T41=21424)s(KODT(T)e1I=1424)

IFIKIDE(7)eS261) 50 T2 10
READ(IS 1D ICAERD(]I)s1I=1, 36)
GN T3 2~

CaLL TapINI(i.35:NG)
IF(NG.EQ+%) GO
WEITE( Iw,e32¢C
SIACMAT( 7/,
GO T2 SC?
READ( IR, 120)(AF3ID(1)s1=44,459)
SEAD(IFRW177)(AERTI(1)e1=66,120)

NG
ESENQ INMN SEANDING

T 2C .. . .

TASLTS 1=36sNG=',12)

IF(KIDE(13) «GT 76 )SEAD(IRWICHII(AERD(I) y1=131,163)

FORMAT(EE1245)
TF(AZSR0(48) .F0, "

2 e AND JACRN({43) ¢CEQal IWRITE(IW,1203)

FORMAT (25X, *WIND IFF CHARACTIFRISTICS?)

IF(KONF(12) NZe1)
CALL TABIN(1,2,NG)
IF{NGENLT) 6N T2 32
WRITE(Iw,427) NA
FIRUAAT(® E2803 IN

GO T2 32

ZZaANING SNUIITRE DATA TARLE ¢NG=9,13)

<

-

cMQP)
CMOPY,

M14).CZ2TEP) JLASRKRNP (1S ) CHUDEP),
PL17),CZANP) ,(AEIQP(13) ,CVADP),
CLRP) L (AZSROP(21),

CNfiP) o
CNPDY
CNEP),

39

Yy $ T =

c3L0C3«0
C3LIcs?”t
Cc3ILTC332
C3LTC53C
CAALTCAIN
C3LC0nRL
C3LCCHh23
C3LTCH
C3LCLHar
CaALCCH5

. C3LrCha2

C3LCCH7T
C3LiCs?
CaLCCsIT
CA"0757
c3Lcc?2
cwceczae
Cc3LBC7?S
CAALCO742
C3LC 750
cALCC759
caLcerro
C3.CC737
o | B vl ol 4 Boj
c.LCCA2?

N o4 Rt al- 3 B8

caLceca22
c3aLera3
C3aL2C 34"
CaL~L 8"
C3LLCAR47
€3Lccarc
C3LCCAaL
c3Lccas:
c3Licads
Lol | IGoa > B
Ccaica2r
C3LCCIM
CaLCC93acC
C3LCCO3)
€aLCCIsS
caLotor:
c3LnCc a3
C3LC033C
caaccr?
CBLC1C 19
caLc1c2?
c3Lc1nr-
CIL"17a2
gaLc1Cs?
CaC167
cAaLc1c??
caLs1£an
caLc17an
cALc112?

“

S

B L T R ST UTE A L i Sl 1

ot ke

L W,



FILE?Z

R R

. 1007
‘ 28

___1%9

25

171

352
152

_2‘
351

32

37
36
a0

a0

. 362
32

!
! |
}

canLe FIRTRAN T GRUMMAN
G2 T2 529

D2 28 [=1,16¢

AR (1 )=SAvEL( 1)

FTAD(IFE 4 IS0 4TND=STCHI(TITLE(L) 121 ,20)

FORRAT(224a48) e -
<€A3E=1

£Y 34 J=1.50

SAVE(J)=9299, . .
FSAD(ID 4202 MIKODE(I)el=1,424)
WRITE(IWe170) XKOADZ( 1) (TITLE(I)I=142C)

CALL 21TE

I<v="

DD 28 1=1,163

SEAD(IS 380K, VAL ST

IKH( [)=K

IS(K.LTel1)GO TO 22

IKM= KV eY

AZRI(< )=Vva_U<E

IT{K L Te37)SAVE(K)=AZEG(K)

ISCAERT(A48) Qe e edANIW2ERI(4I) 0SS0 D IRNSITE(I W 21223)
ARITECIWG171)(141=1024),(KCDI(1)eI=1,24)

FRAEMAT( /7% CODE NOSe FOF THIS CASEe®4/92415e/7+2415)
RIITZ(Iw,32352) .
EJCMAT( 2%, *DATA ~THANGE *)
E35vAT(13,T12.5)
IT(IKM4LT.2)52 TO 24

DO 24 I=1,°

K=IKH({ 1)

VALIYE=ASID

WETvSCIWe 2T, 0 VALUE

FISMATE2IXe £ 303X 31245)

LL=2 - e -
IT(KTDE(7)EQ.C) G3 TO 31

D2 3T I=1,36

CALL STINTI(AVAZHZ42414142ERT3(1) «NG)
IF(NGeNTe") GO T3 490

CANT INUZ

N) 36 J=1.36 . .
IF(SAVE(J) e NE +9999,) AERD(J) =SAVE (J)

G T3 71

WIITE(IWs800) I4NSG o —
FORMAT( /7, * EFROR IN TASLE ND'314,°NG=%,12)

6N T3 822

FITMAT(5EL1T«3)

IT(KASEEN1) GO T2 93

WS ITZ(IW,AT1)

FORVAT( 5X, * INPUT DATA AS SPECIFIEN [N AERN AFRGAYY)
WRITE(IW.8OCI(TLAFRO(I)s1I=1,1KC)
FOSMATES(2X e PAERI( 013, *)=*,G1Ce3))

D7 258 1=1,1563

SAVII(I)=aEcD(1)
ISI(KNDIE(3)eSNeN) 533 TO 4R
IF(K7O7(3) eENe2)IW= ITT(IW,43)
ESRMAT(Y FRFEQUTNCY ==327°N57
IT(KCE(3) Q621G TI 43

CCMPUTATICON?)

JS——)

DAT A

40

SvysT

i

caLc1n
CxC1120
cULC113I°
C€3LG11149

- CALC1132

¢cRL"1152
caLc117?”
c3a_c11aL
C3aLL 197
c3LC1257
c3Lci1212
c3LCi220
C3LC123r
C3L012a%
csLt12se
L1252
C3l127:
C3LC1237
CAL"12%C
caL>122:n
¢ALCc131C
CAC1320
CaLr133:
CaLC1ac
C3L3135%
C3L135?
CRLC137C
caLs ! 3372
CaLC1397
caeLNl1an
caLtiayc
C3LCia2?
C3aLTiasse
CILT 1347
CaLd1a5?
CaL.r1as’
CsL" 1472
Cc3alian?
C3LCl1a9:
cBLC 1527
caLrcis1
cBLr 1520
€3LC 153
caLsisas
CcBLO1S5SN
CALC155L
C 1577
CALGIS[_3%
C3L"153¢C
Caf16T2
CaLL1R1r
C3LI1e2r
Cir 612"
CaL2 154
CaALT1Hs

n
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Loy g e TR NN

PR

A 1

SILEC CASLE FIGTZAN T} GRUMMAN DATA SVYSTCZ
42 DN 27 1=1,15C CRC155C
.27 ATRA(I)I=SEVEL(]) - - CRN0157C
CAaLL =uTLIC ) CaLC158L
IS(LL «E0.%) GO ~2 1800 C3LC 169

.48 CaLL Trawy ) Y of: | 3 o 3 A o
IS(KIDE(S)eSQe2) 353 TC 49 CaLc171”
WSITE(IW.332) CRLG 1723

802 S3TVAT{4X, *ASTS DATA JN STAB. AXI3 AT EQUAT, RZF, CENTER?) . €3Lc1i73
WS ITE(IWRCOI(TASED(I)el=1436) caLer17al

49 CALL TFI4 CcCeLC 1750
CALL Trawns o o i _ ,_ i CaLf17A%
IS(KSOT(S5)eFAeC) 33 T3 S50 c3aLnt1rre
WRETS(Tw.R23) CRLO 174D

AC T FICWAT(4X, *ATCI ~ATA [N 37TOY AXIS AT S2UAT. CEF, CINYESSe) CAC1732
WS ITE( IWaRYAI(1.ASROD(1) el =1,36) . CANC13I?

803 FOASUAT(S(2X*ASIIO( 9, 13,%)=9,51C0.2)) ) caLciar?
5" IS(KNDE(2)) 71,30,96G . , . oL c3LC132?
7C WS ITE(IW.72C) CAD1437
TGO T2TVAT( *¢4s ULONGITUTINLL STARILITY +84ee) C3C13al
IF(KDDE(14) 3262052 7O 7C2 . - N c€3Le13s:
IDX=KO0E14) caLc13s?
IDN=KICE(1S) cao1are
IZ(KIDE(1IDNEL-1,)G] T3 716 o N - o . C3L 01337
IFIKODE(1S)oE0e3.)IDN=A C3LT 1337
IS(K3DE(I5)eLT 6343133 TS 706 C3LC133¢
XNOE(15)=13, . cIci1o12
WRITE( IW.727) caLc 1927

707 SOSMAT(3IXG*'KIDE(13) IS INCCSRECT FOR CAINELESS VOTEL OPTIONXCCE(IC LG 23T
1 S)Y IS SST 1O 3,.°) C3LC1232
POE WSITS(IW, 7 1 INAVS(INN )} NAYS(INY) caL: 1958
T3 EIRMAT(® COMPUTATION CTF 0,48,9/7%,38,% NUVMEEATOR ROITS?) CIHLC 1950
702 CALL LONG . , C3LcC1I7?
ISI(KATE(3).EQe1) 3C TO &2 cBLG19])

G2 T3 137 C3aLC193°

. BC ATITS(1w,757) . cCc2°~"
7SC FOIRMAT(® #4468 LATSSAL/IISSCTIONAL STASILITY #4440) csLe 2717
IF(KODE(16) 2597152 TO 763 caLc 2722
IDX=KODE(16) c3Lc 2t 3t
ION=XIDT(17) CIHC2-an
WEITE( IWL72 L INAVMEI( IDON) o NAMZ I (IDX) caLn 223
703 CAaLL AT , . o - o -~ . . __. T e’Lt2:s52
IS(KONE(3)eS2e1) 33 TO &2 caLc2~7g

G T3 160D c3Lc 2737

Q0 WIITI(IW,73C) caLc2>37
IF(KODE(14).S0.7) GO TO 70a CAC21CH
I1OX=KINE(14) cxao2:17
INN=KDE(:5) _ caLc2122
IS(KINE(12) eNEe—1.)GY TN 7CA cALC21;

N

T e

P T T R P e e

- A aar

IS(KINE(1IS) «SNe34)1IDN=S
IF(KONE(15)elSe3,)50 7O 7CR

CaLo 21 47
cec2ais?

KJDE(15)=2. CAC2152
WRAITZ(IWe727) caLc217:
FEITIT(OIWG 7D I INAAT(ION) JNAMT (IO X) caLc2137
CALL LONAG caLT 2127
WIITE(Iw,e757) c3c2272




U iy 44»(%*%

FILE?

.

- 5CG

O ———

CABLE FIRTFAN T1 - - -~ GR UMMAN D AT A SYSTZE
1(KXDDE(1€)1eTQel) GO TO 70% ca0221°0
INX=X2DE(16) can222¢
I N=<INE(L7) cBLL223¢
WRTTZ( IWe 72 I INAMZI( IINDI S NAME L (IDX) C3L02240
CALL LAT e e ~ - - - — .€2LC 22359
IS(KITE(3).F2e1) G TO A2 C3aLc 225
GY T3 130¢ Car227¢
STOP e oo e - e = cBLc223C
£ND caLc 223”
SUYIARIUT INE DUTLIC caLca23dn
CIMMIN/INIUT/ W, I cBLC23:7
’WWW’\/DAVIC'"“('7q)'ic“q°(5“)o(OO'(ZS).LL C3Ln 2327
IS(LL.GT<C) GO ~3 a&2 CRLC233C
11=XJDETA) . Cme —_— - C3LC 234D
VASY= AES(A‘"”('I)‘.I) CILL?3SC
ANOM= AEQ(I1) CH 028"
L= . . R casLcre37?e
LL=1 c3Lg 233
WALTE( IW L,AC2) 11 caLs233c
FIGwMaAT( 1H1, 3Xs* =~0J7_LOTUS VARYING ACS0(*,I3,%)*)_ — C3LS 243¢C
L=L+]} cBLC2a12
I11=KJDE(S) C3aLo 2820
_ATRI( 1 I )=ANDA=S xYARYeLxVARY, . L C 2420
IS{LeGTe?) GD T3 44 CoaLC 244
WIATT=Z(IWe130) KIDZ(4), =="(ll‘ CALC 2653
FISVMATI /72X e SHAESD (9139 2H) =G 3) CAaLc24as”
RZTURN cBLC 247C
AZRI( I 1)=ANOV cAaLt 243"
LL=? . R el I - . . C3LT 2432
RITUSN CaALC 2332
END caac2s1 T
8LIC<K DATA cacasze
COMADONZANAME/NAME(16),NAMS1(16) C3LCc251¢C
DATA NawZye Z e *THITY ¢ TS 0 X ¢,°D0T7=8¢ ,*T4TME o0 TMTY, CaLC25ar
TOTHUN® , 8 M 0,0 ATTE, 0 ZUNE L8 JT 2, 0TUTD, S *y CHC253¢
2*DELES* ,A_F G/ NAVE L /® Y ®,9% DSI®*e® PHI,'DTEI® (*DST U, CAC 2557
P TMT L 0GUNDN L OGOV, ¢ Ty e 0 DHTC,Y EMOY,t DT 9,0 ., caLt2s7?
3'DFLIC L *DELAY 3 "3ETGYY/ cALC 2537C
END CAC2527C
SUSSNUT INE FREQ (Q00TSWK&ALTFG) C3L0257%0
_COMMONZINIUT/IW, 12 - S A - .. . _..€BLC251C
COMMON /IAT/ZAESD(175),4ES Q“V(5u).K”D:(26)oLL c2LC2s2°?
COMMIN/ZPLIT/OM{ 51 )+ AVD L ALY 4 ANGLE(61) o XMP (A1) oKV caLC 25638
CIOINADNZANANE/NAVZ{ 16) e NAMEL(16) caLG264af
COAMPL=EX R2NTS(1) cBLe 2ns:
CIMOL_EX CNUL 29) CRC2h5C
DIMENSINN DNU(21) . . c8Le2472
DATA DOV /1 60106201651 1e67024C902e65923eC330503eD080545¢0¢5+S CaLC 2/80
160716 eS0 7670705080 08e¢5¢%C1TeS5e1047/ CA;UC263C
L=< C3Lcz7:
IN1=XICE(14a) cwez7ye
IN2=KIDE(1S) caLG272¢C
TEF(KOADE(13)eNEe-1.)16D TN 32 cagoz27”
IF(K2DE(1S5)ENQeFIedIN2=4 CaLc 274’
IF{KIDE(1S) LT3 )IGD TO 32 CILC 7R
42

-
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EILE?

32

N

=
3

PP P RS
'

19

17
19

11

e e

g

C€A3. 2 FleTRaNy 71 .G R U MMAN
KJDZ(15)=3.

WRITE(IW.707)

SET TO 3.%')

ENTRY FFREQ2(ROCNTSKAA,,TFG)
IL=1
IN1=KJDE(15) _ - e o
IN2=X0ODE(1 7}

CALL ANDP({CNUsCoe s KNeAMOND OHSNT o I TYPN)

CALL AND(FRINTS Ve o X QA AMOYD OHSND,L,TITYPD)
TGAIN=TGN/TFG

SGN=ABS{(TGAIN)/TGAIN

IF(AMOPD ¢NE oC e 1SSIN=TGAINYAMDPNO/AMPDO
ITYPE=ITYDD=-]1TYDN

IF(KODF(19) ,.F,103G0 YO 3
- In=2n - R L

Ik=1

GO TO &
IF(KODE(19)eLE«3)GC
IN=12

I%=2

680 Y2 & .
IN=S

IK=4
INIT=ODZS(18)
K=IN®3+1

KV=K

I x=2

o0 1 I=1,.,X
IDX=1DX ¢ -
IC{IDXLZLINIGC TO 2 L. e e e
INIT=INIT»1

1Ox=1

AW I)=DOM((IDX=1)=IK+]1)®(10,)=xINIT

CALL ANP(CNUCMIU I I e KNJAMANGPYSN,, ICUY)

CALL ANP(RIDTS, IM(I)4KAAAVINPHSD, 1DYM)
ARP(1)=204%x(ALDGIZ(AMIN/AMDD JSALOGIC(ABSITGAIN)))
XMPL{ I I=T A IN®AMOIN/ZAMDD

ANGLE( 1)Y=( PHSN=-2HSD )®57,29578

CIF(SGM L Te 2 e JANGLE(I)=ANGLE(1)4+18C, . e
CONT INUE

IFUILEQ N IWRITS(IW, 1CINAME (IN2) yNAME (IN1)

ICCIL NEJCHIARITE( IW, ICINAUMTI(IN2) JNAMEL (INT)
FORVMAT(IHL +* FREQUENCZY FESPONSE
I1* TRANSFER SUNCTIONY)

ITF(AVID0 NE oM )W ITE(IWL17)SSGN -
IFLAMPDD W CEReVIWRITE(IWL18)]TYRF

EARAAT(®* STEADY STATE GAIN =.2XS1144,477)
FACMAT(® SYSTF4 TYPZ =9,2x,14)

1IF{INGE2C)IGD T &
WRITE(IwW,11)
FIRMAT(//42%Xes* FAEN(RDS)
192X *4AMP, VALUE *)

DD 7 I=1.%

T0 S - . S e e

042X "AMD RAT(D3)® ,2X,*

AT A

OF THE 'oZX.lAQ.'/'.lAQ.ZX.

PHASS(DNEG)

L3

|

S

¥y ST E

caLo27592
€3 c2770

707 FOIMAT( 23X, *KODE(1S) IS INC?éPECT FOR CABLELESS MODEL OPTIONJKODE(1C3ILCE273C
1 5) 18
-G0 T 1M -

€3L02790
CIC 2370
c3L02817
c3L02429
eI 02483C
€3Ll 2940
€BLO02835C
CAC236C
caLe237se
¢aL0283)
caLc233”
CR.0293¢
€8L 02210
C3L0 2920
caLc2930
CIA 02940
C3L0295¢C
CaL0235C
€BLO297C
CA0293¢C
Cx_ 02937
C3LC3CTD
€aLo03?1¢C
cAL03c2¢e

‘€303

CA. 03240
cALC2TSA
CACITAHE
CaLd3Cc7¢C
C3LG 3030
CA L3030
CaLc3Ite
caLCc31Ln
cBLC 3122
€oLC 31 30
CALC 3140
ceLC 2150
CBLc 31 5¢
CAWO317C
Cc3LC3tan
C3LC3i9¢
<BLC 3230
c3Lo 3210
CaC322¢
cAL0321C
CoL< 32ac
C3LC 3250
CaLC 3260
cAno327o
cBLeC 32an
CiLe3?3c
caLcazce
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FILE? CABLE FAETEAN T1 .. e - G R UMMAN DAT A SYSTEM
T ARITE( IWL12)DMUTIY oaMP(TI)ANGLT (1) oXMP(T) CRLo231C
- 12 FORMAT(A(2XeELl1e2)eSX04d(2XeE1144)) . . e - caLC 3320
GY TO R c3LC3130
6 WIITE( Iwe113) C3LC 320
— =13 FIQUMAT( /72X FREQIIDS) *,2Xe"AMP RAT(DB)®* 2Xe* PHASE(DEG) *,2x CHBLC3I35C
19 *AMP, VALUE 9,7X, CALL 2350
2° FREQURPS) *42Xe"aMD AT(OB)*s2Xe® PHASE(DZG) ¢ ,2X*AMP, VALUE *) CHLL3IT7C
_____ K=K/72¢1} e e e e e e e — e . - e e - -. €BLC333¢
DD 3 I=1.K CaL0333C
IF{I«NEex)IGD TO 9 CaLC 3432
WRITE( IWLIS)OV( I43C ) AMP(I+32) s ANGLI(1432)XMP(14+30) - - €BLC 330
15 FORMAT(S7Xs4(2XsEl1l1e48)) CBLC 3427
G2 TO & CRLO 243D
e -9 ARITECIWR12)0%M(1)eAMICTIVANGLIC(]) o XMPLI) e OMIICH]I) 4AMP(3C 1Y, C3LC 24aC
1ANGLE{ 3041 ) e XMP{ 30+1) . C3LC a5
8 WRITS( IwWw,14) CALC 2asl
— 14 FORMAT(1H1) c e - : - e - - C3LC 3470
RETYSN CBLC 2330
ENTRY FEEQ1(RIDTSKAAL,TFG) CaLe 2432
- - KN=KAA - - .- —— o .- - .- €BeLc 2s83¢C
§ TGN=TFG ¢BL0 3510
IF(KN.EQL0 )RETURN €C3L0 3527
DT 2T I=1exK A e el e .- e - CaLl 252
CNU( 1)=2N9TS( 1) CRLC2SAC
2" ONT INUE CI % 32557
i EETUFN CBLC3SKC
C DEBUG UNIT( 3), INIT CILC 2572
END T CaLC 3532
- SUBDIJUTING AND(CX'Je DM KX ANMP ,ANG, ITYPF ) CILC 2S83C
DIVENS ION CXU(2,1) CaALC3IRDD
ITYPE=C CBL 3617
——e .. ANG=73, - . — e - - - o C3:C 3520
AMP=1,7 CIAC 32633
IF{KX sFQaTIZTTUIN C3LC 2540
e - .- DD 1 I=14kX - - - CaL? 24552
X ==CxU( 1, I) C3LL 18480
Y IV=0OM=-CXU( 2. 1) CaALC3AR?L
e . AMP=SORT(XSLEXFL Y IMrY IM)*AMD _ - - - —_ C3LC 2685
IFIXSL ¢EQel ¢ s AND Y IMeEQeDBe)GI TO 2 CALL 2693¢
ANG=ATAN2(Y [M,XRL ) +ANG c3aLc3rece
—e...G2 T2 1 e s e e e e CIAC3I7?IT .
2 ANG=ANG C3LL 3725
[TYPE=ITYIE ¢ cCALC372
- 1 CIONTINUE caLe 37an
PETURN CBLC2752
C DEBUG UNIT(3)e INIT(ANGIXFLYIM) CaLe 2762
. END - CALGI??E
SURSIUTINE TRANS CARCC M1

C THIS RIUTINE CALCULATES BNDY AXIS AESQ OATA AT CR FROM STAR,

C AX

W hgreem W W

1S ASIN NaATA AT C%

CYAMIN /NDAT/ ASRN(17S5)+ASENP(SC)e KIDE(2/) 4LL

EQUIVALENCRIACEN( 1), COUds(AZRNL 2),
1 (AFRI( &) CDAYL(AFROL 5),
2 (AZZ3( 7)e CDOI(AZRO( B),
3 (A=FO(1C)e CIDVe(AZROLL1),

CLU) ((AERD( 3)e CMJY,
CLAY L {AFRQD( A, CMmA),
CLQY s (AERC( Q) CM2),
CLOY o (AFRQ(12), (L } I

Ly

cagn e 26
CARC r 22
capBterna?

CAnC 2178

CABC LAY

A G A W

..

e

-
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. FILER

. CMaP=

caB_f* FORYRAN T1% G R U NMMAN C AT A S

4 (AaSEI(13), CODT ) (iFEO(IG) s, TLLEY J(ASSID(15), CVLCT),
5 CAEFRD(16)e CLADD «(2Z3D(17)elLAD) o (ASRO(18) 4ZMAD),
s (ASS3(19), CYR) L (AER0O(2C) CLB) J(ASED(21), CN3),
7 (AERI(22) CVD)Q(A=QO(Z3)} CLPY J(AERO(24), CNPY,
8 (ASF2(25)e CYZ)L(250C(26)s CLT)L(AERD(27)s CNS),
9 (ASED(28)s CYNIS)L{ATR0(29)e CLNAFY 4(ASEN(3IC)e CNDS)Y,
A (AESN( 21), VYDA L(ASCED(32), CLIOA)Y ((AERG(3I) . CNPAD,
8 (AZSRI(34)s CYDS)2(AETO(3IS)e CLNPS) J(AERI(3I6), CNDS )
C (ASRN(34), ¥REFT) J(ATRO(A5) s 75SF) olAZSRQ(ANK), XCa)de
D (ASQ(a7), ZTG) + (AERD(63) 4 THETA)

TAVIVALENCE(ATEIO( 1), CXUP) (23R 2) ¢ CZUP) J(AT2DID( 3), ZMUP),
1 (ASEID( 4)y TXAD) L (AT TD( S5), C7AP) ((ATEND( R), cCMAP)Y,
2 (AZEDD( 7)s CXQP) L (AZROP( 8)s CZOP) LLAZ20P( 9), CMQP),
3 C(AZ=OP(1l)e TXSPIlAT=CO(11)e CZT0P) o (ASFIR(12)e TMOP),
4 (AESNC(13),CXDTO) q(ATZOP(16),J20FED) 4(AZSRIC(15) CuUDEOY,
S (AERID(18):CXAIP) J(AZEDIP(17)TZAND) J(ASEIO(13),CHADP),
5 (AESDD(19), 7TY3D)J(AEECP(2C), CL3P)L(AZFIP(21), -NaD),
k4 (AERND(22)e CYPP) L(AERIFP(23), CLPDY J(ATGIP{24), CNOD),
2 CAERND (2S5, CYSD) (a2 70(26) s TLED) J(AZ=ID(27)s TNROD),
9 (AERCD(23)sCYICP) o (AZSFIP(29) 4LLOFP) o (ASRISDI[( 32 )2 CNLFAP) .
A (AEROD(31):CYDARP) L (AZFNP(32)+,ZLNAP) J(AZROP(32) ,CNDAPY,
8 CASSIP(34),CYDISP) J(AEROP(35) ¢CLESP) s (AERDD(35) CNDSP)

ALPHA=THETA e i — e o e -

SNALF= SIN(ALOHA)

CIALF= CCS(ALPHA)

SN3Q = SNALFxe2

COSQ = COALF*x2

SYHCT = SNALFsCZALF

COHU=CCUS2 (IDI4CO2*THITA)
CLU=C_U+24x(CLO+CLAsTHEITA)
CDA=CDA-(CLO+CLAXTHETA)
CLA=CL A+CLD4COAXRTHTTA
CXUD==CL AxSNSQ=-CNUCTSQ+(CDA+ZLUY=SNCD
CZU= CLA%SNSA-CLU*CISO+(CLA=-"DU) «SNCO
CYUD= =CMA %xSNALF4+ CUy *CLALF

CXAP= CLUSSNSQ=-CDAxCISQ+(CLA-CPUIRINCO
C7AP==CDUXSNSQ=-CLA*CISO=-(CPASZLU)=SNCO
CAa4AP= CVUY %SNALF+ CvA *COALF
CXQP= CLO#*SNALF-CNQ=CDALF
CZQ2P==(COAXSNALF+CLA*CCALF)

cvy }
CZADP=~CLAD®COALF+CCAT «SNALF
CXAD2==CDADXCOALF-CLAD® SNALF
CtADD= CvAD

CXDED= CLNESSNALF=-CNIZsCHALF
C7-0Z92==CCOS®SNALF~CLOTSxCNALF
CUDED= CunC

CXOAP==CDNm CNALF=CLT #SNALF
C7O2==CLO*CCALF+CNHI=SNALS
cnI=Cren

Cyno= CvA

CNAP=  CLD3 *SNALF+ CN3 =CNALF
CLAD=z =CNB =xSNALF¢ CL3 =xC0OALF
CYPD= (=CYZsSNALF e CY22COLLF)
CNOD=( =CLS*SNSO+ CADPeI0SOe¢ (C1.0-

[ ]

CNF ) #SNCY)

45

CA322C099
CA3C013¢C
cang011<
cAsCo1l120
CABCC13)
Can”C149
CABC C18C
CABOCl62
CaB0O170
cAap22192
(o L= TaR ol &= 2oy
cagTo27?
caBgstalc
cTABC o223
cagf 223C
CA3~C2acC
€a3:C 2574
CARC 2287
cA3c227C
CcAB82C283¢C
caBsL C29cC
CABC 037G
cagee3rc
CARC 232¢C
CAB"C 32

.. CABZ (3420

CAB:59035(0
CABC L AInn
casiliirs
CART L2332
CABL Q39"
CABCCAalC
CABCCa12
CARC D422
CA32%a37
CABCclaa?
CancCasn
CABO 2467
CAROZA7C
€AdGCanc
CABC Q4972
CABCTS2C
CABCOS17C
cagl 22
cCABOCS530
cABNCSAL
CABC 0S80
CABL CSEr
CABCLE72
CABC {530
CABC G5
CABCORDN
CARrIRLO
CABC 0K 2¢C
(o Yz Tollalt % Kol

%
i
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_FILE?2 CABLE FOETRAN T1

CLPD=({ CNI*SNSQ+ CLPe
CYRP= ( CYP®¥SNALF+ Crx
CNRO=z( CLIP®xSNSQO+ CNO=g
CLFP=({-CNO®SNSQ+¢+ CLRsC
e .. .CYDA>= CYDA
CNDOAR= CLDAXSNALE 4 CND
CLDAP= <CNDA®SNALFe Cuo
e . .CYDRP= (CYDR
CNORP= CLDI#SNALF+ C\D
CLORP==CNDF =SNALF ¢ CLD
- CYeso™= CvDS
CLD:P==CNNDS®SNALF ¢ CLC
CNDSP= CLOS*SNALF+ CND
e . RETU=RN
END
SUBRJQUTINE TR aN1
.C . THIS SOUT INE TRANSFOEMS |
C TO THE EQUATIIN REFERENCE
CIOMUON/DATZAEDN(175) A
. . EQUIVALENCE(AESI( 1),
(AERDt &),
. (AERO( 7).,
CAFERN(C1C),
(AEED(213),
(AERAQ(1€),
(AERO(19),
CASED(22),
(AERO( 25),
(AE2D(25),
(LESNL 31 )
(AERS(34),
(AEPN(Aa4),
(AEFJ(37),
CQUIVALSNCEL(AERD (+?P),
EQUIVALENCF({AERD (5:),
EQUIVALSENCT(AERN (54),
EQUIVALENCT(AEZ] (57),
e EQUIVALFENCE(AERD (6M),
C INEPTIA “DANSFORMATIONS
X=XCG/12.

DODP> 0 DN WN -

—__. IZ=ICG/ 12, e

XIXX=XIXX+AME(7ZR% D)
YIYY=Y IYY+AME(X*%2)saM
Z2122=Z2 127 ¢AVE(Xx%k2)
XIX7=XIXZ~AVEX%7

C AEFD DATA TRANSFNREMATIONS
X=XPEF/{12.,%CBA")
Z=ZQEF /{12 +xCRAF)
CMO=CUN=Z=CDN+X* LD
CUQ=CUN=X*(=CLO#+2,+4CVA
CLO=CLO~2e2X®CLA+G A7
CDA=CDO=2:¢ X2 CNDASZ %2
CMA=CVA-7xCOA+XuCL A
CMDE=CYNE«-7xCODE+X+CLD
X=XRTE/{12,%73)

G RUMMAN C ATA

0sSq~ “ZLRe CNP)=3NCD)
«CCALF)

TSQ4 (CLO+ CNO)IxSNCO)
0SQe¢ (CLP- CNR)*SNCI)

A CDOALF
DAsCOALS
FeCORLF
R=CNALF

Ss CRALF
S*CNALF

NESTIA Sa47A & STASILITY AXIS AERD DATA
CENTE R
ETIO(S0) 4KOTT(26) oLL
COU) (AZPA( 2)s CLUWIS(ASRI( 2)s CMJ),
CDA) (AT IO( S)e CLAIG(AERI( 6)y CMA),
D)+ (AZRO( B)s CLQ)J(AZRO( 9), CN2D,
CO03)e(ATE0(11) s CLM) 9 (ASFI(12)e CMI),
CTNE) S (ASSD(14), CLDOTY G (ASRE2(1S5)s CMDI Y
COAD IS (AZFOIL17) ¢ ZLAD) + (AZS0(18) 4CMAD),
CY3),{ASF0(2C)s CLB)S(ASRTZT(21)s CN3I),
CYP), (ATIN(235, CLP)J(AERO(24), CN2),
CYS ) (AERO(26)s CLP) +(ASRPO(27)e CNF),
CYD=) o (ATR0(29) s CLDT) 4 (AZ23(27)s CNDR)DY
CYZA),(2T350(32)s CL3A) 4(AT=72(33)s CNDI),
CYDS) s {aZRO(3S)Is CLOS) o (AESTI(3F)s CNDS),
XEZIT) 4 (AZSR0(45), ZSEZF) J(AZRALA5)e XCG)o
ZCG Yo {AERO(62) 4 THETA)
AMACH) s {AERD (49) ,VO Yo(AZ=3D (57, AN
"M )W (EERD (S2), wT), (AE=D (S53),8
Ca3AS )+ (AESO (55) +Sw )+ (AZR]O (SHA)e XIXZ
XIXX )4 (AEFN (SAB)YIYY ) (ASRD (59),21227
CLT ) +(AERD (61)+CDT ) s(AERD (52).CUT

*(72%s2)

Y=o XEXRCLA=-Z2COO+2, 2 X2 2D A
cLo
ccH

€

46

)
)
)

}
)

-

SYSTE

CART (HAD
CABCUBSD
€aABC 75k 0
cABGCH72

- CABI 2S8R0

CABC RIS
CABCC™I
CABCC7IC
caBCCT27
CABCI73C
CABCC 740
cagcc7an
CARN( 75C
cAglLczre
caBgco7yr
CABC . 79C
caAgnag ance
CAg3CC31C
carv( 327
CAB22833C
CABCG A4
CABC" 35D
cAr2(C3s”
caAl3nC37:
cag”{33C
CABIL83C
CABOCINC
(oR Y- Tuhale D B
canr 27
tal-Yatoliole It Bo
CABC 5942
CABCCISC
CABCLA53
CABCITe
cagrCs3c
CARCT23C
Cann 1224
CAgCl1Z1?
caBCl1c2s
CABT173)
cAgl1l7a)d
€aABC175C
CaBC 1257
{agii17e
cABC1737
CABZ 19937
CABC11CC
CABO1117
canCit12:
CABT 1137
CABC 1140
cABL 115"
caBilt1s:
cA3C117
candly13n

“

c
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FILED CARLE

C1CASRG( 108),

FIRTRAN T ... G R U MMAN
Z=2ZREF/(12,.%8)

CNSICNEeXs( 2 ,sCNRECYR4 2,2 X0CY)
CLR=C.R+X*(CLB=-2CY3)=7%CYR
CNP=CNP=2,¢22 (CNA+X2CYB ) +XsCYP
CLP=CLP=2%x(CYP=2,%722CYB)=2,%¥2+CLS
CYR=CYT42,vXx(CY¥R
CYP=CYP=2,&52%«LYR
CNB=CN+X*CYH
CNDOR=CNDR+X 2CVYDE
CNDA=CNDA+XSCYDA
CNDS=CNDS+A»CYDS
CLA=LCL P-7%CY"
CLDR=CLOS-Z*CYD=
CLDA=CLODA-7sCYCA
CLDS=CLDOS~-Z*CYDS
RZTURN

eND

SUBFIUTINE LATSN
COMMINZ INDUT/ Iw, I
CCIMMON/DAT/ZAERD(175), AEROP(SC) o KGDE(26) L S
COMMON/SNUBB/SNU(343) e SN(30) ¢« THUSNe THL SN, SNUD(3,3)
CAMMIN Z22Z2(200)
COMMON/ZDU/CUM( 18, 1C)
CIOMMOIN/TAS1/2Z2(80D)
EQUIVALENCE(AEFQ(L125).,

'

SNUX) + (3ERC(106)
SNLX )+ (AZZ2(129)s SNLY)L(AZSI(110),s SNLZ),
PUATRI(111)eSNUSTIL(AERT{112)eSNUWL)IS(AERD(113),SNLAL)»
BCAERI(114)oSNLSET) S (AZSD(115)eSNLWL) o (ATFO(116) ¢3NLSL)
GCASRI(117)eTUSNO) e (AZSD(1183)¢ TLSND) o (AZFR0(119) sAKSNU) »
SCACRD( 12) ) AKSNL ) S (ASET(49), VD) s (ACSD(S51), SHO) .

6LAFRI(A3)s THETA )L (AEII(121)4ANSNUIL(AESO(122) 4ADSMNL)

EQUIVALENCE (SN( 10, GX1)s (SN( 2), GY1) (SN 3V, GZ1)
1(3N( &), GX2)1s {SN({ S), GY2)+ { SN[ 61), 572),
2(SNC 7)), GX3),(SN( 8), GY3) s (SN( 9), GZ3),
D30SN(17) GX4 )y (SN(11)s GY4 ) {SN(12), GZ4a) ,
Al3N(13), THUY, (SMN(1a), THL )Y (SN(15), ALU)Y

S{SN(1A), ALL),
GUSNI19)eTHGX1 D)o (SN(2C) s THGY 1) s {SN(21) s THGZ1)Y ,
TESN(22)e THGX2), (SN(23) e THGY2) s { SN(24) s THGZ2)
BISNI25) s THGX )9 (SN(26) e THGY IV 4 {SN(27) 4 THGZ3) »
GISN(23) s THGXS D)o (SNI29) ¢ THGYAE) s (SN(3C) +» TH3Z43)
DIMENSIDON TOPFR(3s3), T2PLI243)+sEOQ0TR(3,3),+30TL(3,3)
CaT(BBA)I=1 «/TAN(BAQD)
GXY(AyAA,C)
GXSY(AsAA,CoDWELF)
GXPHI(AAAZCeDsEWF»G)
GYY( A, AA)
GYSY(ALAA T 4N EWF)
GYPHI(ALAALCosDsELF)
GZY(AsaA,C)
G2SY(AsAAsCoNIFsF4G)
GZPHI( A AALCsDyE,LF)

(-AxCOT(AA)/C)%12,
~(ASSIN(AA)+CxD2COT(E) ) /F
(A+AA*CAT(C)=-D*E*COT(F) }/G
(SIN{(AY/ZAA)®12,
(ABALCOT(C)+0=SIN(T)VI/F
~(ASSIN(AA)+C*D*CIT(S)) /F
(=A%COT(AA)/7CI=12,
(ASAASCCT(C) =D COT(F)I/G
(AXAASCOTICI+DESIN(SEYI/F

ALY(A) = «A
ALSY(A,AA,C,D) = (AsAA=C*D) /12,
ALPHI( A AA,CHo D) = (AsAA=CxD) /12,

SNUY) , (AT=R0O(1C7),

O.AaT A S

SNUZ),

47

Y s 7T

CABC 1139
CABC 1290C
caac121cC
CARBQ122¢

_CABC123¢C

caBC12a4cC
CAB01253
CABC 1260
cascia27?
caBC1280
caRc 129t
CA8C1320
CABC131C
CAB01 32¢
capo133<
CABC1 34cC
cABC 12357
cantccCte
€ABoCC20
CAB0C233
CABCCO4"
CABCC~SC
cABCCOSC
(o Y- [vRelo b 2ot
cannc3n
€ABLC oL

.€enCC100

caslClie
cangcl1al
caprclan
CAaCCc1la”
cagic1s?
CABCC16T
CABCO17C
caBtC13<
CAaBocC1al
caBglc20¢
cagecc21?
CaARCC22¢
CABCCZ23C
CABCC24¢C
CARCC 250
CABCC2sC
CABC 2272
CABOC28c
caBtC29cC
€aBroc3no
CcaAB0O1C
CA3J3C3a2c
CABCC 3
CABCC 340
CABC 35N
CAADC AN
CARCC17C
capccise

o

%




e

FILE?

1008

1095

500"
5002

5001

1013

CABLE

FORTRAN T1 5

f l
|

\
t

D) 1275 I=1,3
DO 1205 JU=1.3

SNJU(1s0)=
SNUD( 144129
DO 12C6 I=1,10 e - . -

~
-

D) 11726 J=1t1,.1C
DUM( T1,2)=0

- IF(KODE(12)5Q.0) GO TO 1002 . . R
C TESMS FOR SNUABER SFFECTS (LAT)

CALL ORCSN(THFTA)

TF(KD2DE(12)+50s1) CALL DRCUSN(THETA)

2UM(1,.2)
pDuM( 1, 3)
DU4(L45)
DUM(1,7)
DUM(2: 2)
DUA( 24 3)
DUM( 2,4)
DUML2,5)
DUM( 24 7)
DUM( 2, 2)
DUM(3,3)
DUM( 3, 5)
DUM(3.5)
DUM( 3. 7)
DM a4, 1)
puM{ a4, 2)
DUM( a3, 3)
Drra(a,a)
DUM{S, 1)
DUM(S, 2)
DUM(S,. )
DUM(S5,5)
DUM(6,41)
NUM(K,2)
DUM( 6, )
DUM(6,5)

Honnau

nowonow

oW oo

=-TUSNI=GX1
TUSND«GZ1
«TUSNTxSIN(THGY1) — . -
()
SNUX®TUSNDE®GX]1/712.+SNUYETUSND®GY1 /12,
-~ SNUX=TYSNI®G21/12,
=SNUY*TUSNO= SIN(THGX1) /12,
SNUX* TUSNO*SIN{ THARYL1) /12,
(-SNUX=GY14SNUY*GX1)} /712, - .
-SNUZ &«TUSND*GX1/712,.
SNUZ*TUSND*GZ1 /1 2.+¢SNUYRXTUSNO*GYL1 /712,
-SNUZ=TUSND=SIN(THGYL1) /22,
SNUY2TUSNZ®SIN(THGZIY /12,
(=SNUY=GZ1+SNUZAGY1) /12,
GXY(3Y 1y THG X1 ,AL"})
GXSY(=SNUY, THGX1 ¢+ =SNUXGY! s THGX] 4 ALU)

GXPHI(=SNUZ+GYL s THGXT ¢ =SNUY +6Z1 s THGX1 ,ALY)

-1. .
GYY(THGY1,ALU}
GYSY{=SNUY453X1 s THGY] 4=SNUXs THG Y] s ALU)
GYPHI( =SNUZ+ THGYL +=SNUY »CGZ1 s THGY] , AL!I)
-1

GZY({“Y 1. THGZ! JALU)

GZSY . =SNUY G X1 aT4521 o ~SNUXsGY! o THGZ1 ,ALY)

GZPHI(=SNUZ ¢GY1 e THGZ1 +=SNUY + THGZ1 +ALU)
-1

IF(KODE(17)«FQe2) GO YO 1C10
CALL DFCSN(THETA)
=5 RHOxVO =V

ALUl=ALU+L . . . -
CALL STINT(Q,ALULl+0s14s1sTUSNTI,NG)

IFINGeNELC) GI T2 59200

ALU2=ALU-1,

CALL STINT(QeALU24+Cosls1¢TUSN2,NG)
IFINGNEL") GO TO 52¢¢C
GN TI KCN1

WEITE( IWeS50N2)
FORYAT( *ERROR

RETUSXN

CANT INUE

NGesALLSALU GG

IN SNU3IRES TABLYT 1eNG='41203X%10,.3)

AKTU=(TUSNI=-TUSNZ2) /2.

AKSNU=AKT
CNONT INVE

O1a( 7,7

U

-1

A

'

SYSTEZE

€ABOC2Ql
caABZCadt
cangcalc
CAdCC42C

- . .CABCCA3C

L8

CA8CCaAC
CABOCAaSC
CABCC4a6C
caBCOa7?C
CAB0QaRy
€aBntc49C
CcA3NCSsCT
cassos1ic
_CABCC32°C
CABCOS33C
CABQGSeC
CABCCSSD
CABCCSAHO
CcABCCS72
CABCC 53¢
CABOCS92
CAGN0S50C
CAB5C 51D
cABLCs2C
caBCCss3cC
CABCCHa”
CABCC&5C
CaBCCAAC
CAs(Cs?C
€aBC ZrAar
CA8SCCHrID
CABCCTCOC
CABCC71C
CABoC 720
CARCO 7130
cABCT 74"
CABRG75¢C
CABOC758C
cagLQo77C
CABCO780C

__CABCC79C

cAaBgocRs»
CABCCRBIC
CABC(CB2Z
CABLCa3cC
CABO G4
cAB2C35%5
CABCCRAC
CARNQ a7
cABCZRq"
CApC cAanC
caggocane
CARC APt e
CARZC 5270
Cad~Car

M
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o '*’%’W%

B {95

1016
1015

CAS_LE

bUM(T7,8)
DUM( B, ?)
oum(a, 2)
DuM( 8, 3)
pumM( 3, 8)

FOIRTRAN _T1

G KR UMMAN D AT A
AKSNU= 12,4

ALY(GY1)

ALSY(=SNUY«GXl e=SNUXGY1)
ALPHI(=SNUZGY1s=SNUYG2Z1)
-l. .

IF(KODE(10)+EQs1) GO TDO 1015

01 1014

I=1+3

0D 1716 J=s1,3 :
SNUD(TI4J)=0UM{ 1,7 ADSNUSDUM(3,J4) %12,

CALL VMASH(3,8)
D2 1257 1=1,3

02 105" J=1.3

TNOR(1+3)= OUM(1sJ)

IF(KODE(10) EQs1) CALL DRIUSN(THETA)

NDUM( 1, 2) = -TUSNI*GX 2

DUM(1.3) = FTUSNI%G21

DUM(1,5) = =TUSNC*#SIN(THGY2)

DUM(1,7?) = GY2

DJA(2+2) = SNUX®TUSNO®3X2/1 2,~-SNUY* TUSNO*GY2/12,
DUM(2,3) = =SNUX®TUSNOeGZ2/12,

DUM(2,4) = SNUYRTUSNC=SIN(THGX2) /12,

DUM( 2,5) = SNUX& TUSNO* SIN(THGY2) /12

DUM(2,7) = (=SNUX®GY2-SNUY=GX2)/12,. e -
DUM( 3, 2) = ~=SNUZ=TUSNO*GX2/12.

DuUM(3, 1) = SNUZ®TUSNO*GZ2/12.-SNUYR TUSNNxGY2 /12,
DUV 2,5) = -SNUZ* TUSNO*SIN(THGY2) /12,

DUM{ 3,6) = =SNUYRTYSNO=SIN(THGZ2)/12,

ouUM(3,7) = {SNUYRGZ24+45NUZ%GY2) /712

DUM(4,1) = GXY(3Y2s THGX2,ALY) . .
DAL 4y 2) = GXSY{SNUY,, THGX2,~SNUX,GY2 ,THGX2 AL U)
puUM( 4, 3) = GXPHI(=SNUZ +GY2 s THGX2+sSNUY ¢GZ2 s THGX2 s ALY
DUM{4,4) = =1,

DUM(S, 1) = GYY({THGY 2,AL.U)

DUM(S5,2) = GYSY({SNUYGX2 9 THGY2 ¢ =SNUX 4 THGYZ2 ¢ ALU)
DUU( 5, 3) = GYPHI(=SNUZ+ THGY2,SNUYGZ2+ THGY2,s ALU)
DUV(S,5) = =1,

pUM? 2, 1) = GZY(GY2, THGZ?2,ALU)

DUM( 5, 2) = GZSY(SNUYsGX2s THSZ2+=SNUX+GY2 s THGZ2,4 ALY}
DUM{ R, 3) = GZIPHI(=SNUZ+3Y2:THGZ2+sSNUY s THGZ2 ALY
DUM{6,A) = -1

1029

IF(KODE(LC) «£042) GO TO 1020

CALL DRCSN(THETA)

ALUL=ALU+L,

CALL STINT(OsALUL+Ce191,TUSNL1ING)
IFING«NELC) GD TO 50CO0

ALU2=ALU-1.

CALL STINT(N,ALU2,C4514+1,TUSN2,NG)
IF(NGNE.() GO TH S0CO

AKX TU=( TUSN1=-TUSN2)/2,

AKSNU= AKTY

CIONT INUE
DuM( ™, 7)Y
ML 7, 1)
DIUMIRA, 1)
WMl a, 2)

-1,
AK SNUx12,
ALYIGY2)
ALSY(SNUY ¢GX2e=SNUXy5Y2)

L9

S YS T EZMS

CABCC 94 C
CABCC IS¢
CADOCI6%
caBccore
C€AR” €910
casccoan
CABC 1060
casc121¢
cagr122C€
CA821932
cagninan
CARC 1450
CABC 1AL
CASC 10772
CaBC 137
CABC 139C
cABO 1107
casc111e
casC1127
CABG 1120
Ccasn11ac
CAB5 1150

. CABT 1167

CABC1170
caln t1ad
CABC 113
CABZ127¢C
calci121°
CABC122¢C
capr1213c
CABLC 1243
cABt125C
canc 126"
CaRC 1277
CAQ(C 12872
caAB2129¢
cage 1370
CABC 1210
cABO 1320
CABC 11330
€aABC 134C
CABJ 1252
CaAB2 11240
CARC 12372
CARQ 13”7
CABC 13190
CARC 140¢C
CaB01419
cABl 1427
CaABC 1470
caBr 4G
cABnr1ase
CART L 4A2
CaBl a7
candC 143~

N
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FILED

o e s e o S
'

1033

1

CABLE

ouv(a, 3)
DUM{8.8)

S

FIRTRAN T1 G R UMMM AN

= ALOHI(=SNUZ,GY2,+SNUY G 2Z22)

- -%e

IF(KODE(12).EQe1) GO TO 1025
D3 102K I=1,3 )

Do

T126 J=1,3

SNUD(Ted) =SNUD( T J)IEDUM(T,, 7I®TALENUTOUM(3, ) =12,

CALL
Do

MASH(3.R)
1060 I=1,3 o -

DO 1060 J=1,3

TOPL(I44Y=

DUM(T.3)

IF(KODE(10)+EQe1) CALL DRCU' N(THETA)

ouMil, ?)
ouM(1, )

.DUM(1, 5)

DUM(1,7)
DuUM{ 2, 2)
oum( 2, 3)
DUM( 2, 4)
ouM2, 5)

. DUM( 2,7}

DUM( 3, 2)
puUM{3,3)

DUM( 3, 5)

DUML( Y, 58)
DUM(3,7)
puMia, 1)
pumM(a, 2)
pumia, 3)
ouM( 4, 4)
DUM(S, 1)
DUM(S, 2)
DUVM( S, 3)
DUM(S, S)
DUV(6, 1)
DUMI(5, 2)
DUM( A, )
oUM( 6, R)

=TL3NIJ*GX3
TLSND*GZ7 3
~TLSNI*SIN(THGY 3)
GY32
SNLX*TLSNO®*GX3/12.-SNLYRTLSNOxGYI 12,
=SNLX&TLSNO2G23/12,.
SNLY® TLSNOxSIN(THGX3) /12,
SNULX®XTLSNO*SIN(THGY3) /12,
(=SNLX*GY3I=-SNLY*GX3)/12,. . R,
SNLZ=TLSNOxGX3/12,
=SNLZ2TLSNO*GZ3/12.~-SNLY®TLSNDO*GY3/12,
SNLZAxTLSNO« SIN(THGY3) /12,
~SNLY*TLSNCxSIN(THG2Z23) /71 2.
(SNLY=SGZ2=-SNLZ2GY3I)/12.
GXY({GY3s THGX3,ALL)
GXSY(SNLY ¢ ThGX3+s=SNLX«GY3 s THGXI JALL)

wonu

-1 - - -
GYY( THGY 3,ALL)
GYSY{(SMLY 4 GX 3, THGY3 o =SNLX s THSGYIZALL)
GYPHI(SNLZ s THGY 34 SNLY 323+ THGYILALL)
-1
GZY({GY 3+ THGZ3,ALL)

GZPHI(SNLZ+GY2eTHGZ3IZSNLYTHGZ3 ,,ALL)
-1,

"o

IF(KODE(12) «5E0,2) GO TO 1203C
CALL DRCSN(THETA)
ALL1=ALL #1,

CaLL STINT(QsALLIsCs1s1sTLSNLLNG)
IFING.NE,
ALL 2= allL -

Ay GO TN 5000
1.

CALL STINT(N,ALL2+sCelv1eTLSN2,NG)

IF(NG.NE,

Y GO YO 5000

AKTL=(TLSN1=-TLSN2) /2.
AKSNL =AK T

CONT INUE
DUM(7,7)
DuUM(7,8)
AQUM(R, 1)
DUM(A, 2)
NDUM( =, 1)
puM(a, RY
IF(KMDE(!

-1
AKSNL*12,
ALY(GY3J)
ALSY(SNLY 43X 34=SNLXsGYI)
ALOHI({SNLZ4¢HBY34SNLY,GBZ23)
-1
S} eENel) G2 T 1C25

LI I I I TR ]

GXPHI(SNLZ ¢GY3y THGX3oSNLY 4623 THGX3 ,ALL)

GZSY(SNLY 4 CX 39 THGZ 33 -SNLX +GY2 4, THG2Z3,ALL)

D AT A

50

SYSsTE

caABC 149l
€ABGC 1509
CARC1S10
CARC 1520
CABC153¢C
CABC 540
canC155¢
cABC 1560
CABC 57O
c€ABC 1520
CA3C1589C
cansci~rc
cAaBoO 1610
CABC1/22
CABC1530
caApn ) 640
CABC 14652
CARD 16A0
CART 16738
cABC 1680
CABC 169"
CABC170¢
caBCc1712
cappi172¢
CABC1773C
cABC1740
CARC175%
cAaBl175¢C
caABC1770
CABC 1732
€cAB01792
zAaBl 1828
caBgcls1n
cARC182¢
caBclary
Ca8C 1340
€aA8C 1135C
cagC13A0
CARJ 1870
canCi183C

. CABC 199°¢

caABr1929
CARC 1% . C
caABC192¢C
CARQ 1932
CABCt1 =140
caBry 57
CABC19/90
CARN1G7D
CABC 198”7
CABC 1990
cABc2clC
CARC 2017
cagh 2o
cagI2n?
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FILES CABLE FORYEAN T1Q . . .. R UMMAN D AT A S YS5T = ™S
DO 1026 !=1,3 CABO 27 4aC
DD 1036 JU=1,3 CABJ 2C 5¢
1236 SNUDIIJ)=SNUD(TsJIDUMLTI,7)*ADSNLEDUM{B,J)*]12, CABO 2750
1035 CALL MASH( 3,8) CABO 2070
e ..DD 1C70 I=1.3 e e e e e e .~ .. cCABC208C
DN 1370 J=23.3 CABC 27930
1073 PATLIT,J)= DUM(T.I) CABC210C
. IF(KODE(19)+EQel) CALL DRCUSN( 'HETA) . cCABO2110
DUM(1,2) = =TLSND*GXAQ CARC 2120
DUM(1,2) = TLSNI*G2Za CABC 21 22
e DUM(145) =  =TLSNO®SIN{THGY4) o . L casc2:4cC
DUMit.7) = GYa CA8C 215¢
DUME Yy = SNLXXTLSNO®GX& /1 2. +SNLY* TLSNO=GYS 712, CABC 215¢
. DUM{2e ) = ~SNLX®TLSNC®GZA/12, . ... ._.. _.CABC217C
DUM(2,4) = =SNLYXTLSNO*SIN(THGX4)/12. - CARC 213¢C
DUM(2,5) = SNLXE®TLSNC*SIN(THGYA) /12, } CABG219¢C
e .. DUM(2,T) = (~SNLX®GY3I+SNLY®GX4) /12, L L . CABC 222
DUM({ 3,2) = SNLZ*TLSNO=®GXa4 /12, CAB0221¢C
DUMI =3 7) = —=SNLZ*TLSNT®GZ4/12.+SNLYETLSNI®2GYS /12, CABC 222¢
e . DUM(2,,5) = SNLZ*=TLSNCAXSIN(THGYA&) /12 e . il L. . _.CABC2233
DUM(3.,6) = SNLY®TLSNO®SIMN(THGZA) /12, CABC 22al
DUM({3,7) = (=SNLY®*GZA-SNLZ®GY4) /12, CABC 22530
——__DUMCasY) = GXY{GY4, THGXA4,ALL) S e .._. CABC225C
DUM(4,2) = GXSY(—SNLYs THGXE ¢ =SNLX +G Y4 s THG XS g ALL ) CABC 2272
DUM(4&,3) = GXOHI( SNLZ3GY& s THGXS o=SNLY G784 ¢ THG X4 4ALL) cAaBc 2282
. . DUM{4,3) = -1, . I . L CABC 2233
DUM(S,1) = GYY(THGYA4,ALL) _CARC 2122
MUM(S,2) = GYSY({=SNLYsGXa ,THGYA o~SNL Xs THGYA 4ALL) casg221¢
— __CJM(5.3) = GYPHI(SNLZ s TH5Y44=SNLY 4GZ4 s THGY4 3 ALL) . . CaBC232¢
DUM(S,5) = =1, CABG 233
LIM(A,1) = GZY(GYA, THGZA4,ALL) cA3C 2740
- . DUM(6,2) = GZSY{-SNLYsGX4 s THGZ4 ¢ ~SNLX+GY3 4 THGZS 4ALL)D CABC 235¢C
DUV(5,3) = GZPHI{SNLZesGYS 3 THGZA 9=SNLYe THGZA ¢ ALL) CABC 2350
DUVM(6,E) = =1, CABC 237¢
__ .  I=(KODE(10).SQe.2) G2 YO 1C45 , . caBc22an
CALL DSCSN(THETR) CABD239¢
aLt 1=AlLL *1. i capl 2470
—_— CALL STINT(Q.ALL'sCslsleTLSN1.NG) - CABC241C
IF(NG.NELD) GO T3 S000 CABC 2420
ALL2=ALL~-1, CA8C 2430
. CALL STINT(QsALL2sCelel1eTUSN2eNG)_ _ __ .. __ . _. A .. ... . .CAB224ac¢
IFING.NEJC)Y GO TI S00C cAB2 2457
AKTL=(TLSN1-TLSN2) /2, CABD 2442
AKSNL =AK TL CABD 2470
1047 CONTINUE CABO 2430
DUMI{7+7) = =1, CABC 249¢
. DUM(7,8) = AKSNL=%12, . CABn 2532
DUM{R, 1) = ALY(GYa&) caBr2sa¢
pum(Aa,2) = ALSY{=SNLYsGXae¢=SNLX,GYS) caBt 2527
puM(B,3) = ALPHI(SNLZsGY44~3NLY G24) CABC 25230
D'IM(B,2) = =1, CcABR 254"
IF(KODE( 1) «EQ.1) GO TO 1045 CABC 2550
DY 1046 I=1,23 CARC 284¢
D1 1746 J=1,3 CABC 2577
1046 SNJII{T14JISSNUNDCTLJI+DUMIT 4 7)*ADSNLEDUMN{ALJ) X1 2, CABC 285A3c¢

51
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FILED

1545

13890

1090

CAB_E FOFTRAN T1

CALL "MASH(1,8)

D 1037 I=1.3

DI 1937 J=1,3
BITR(I.J)= DUM(I,J)
DD 129C I=1.3 .
DI 109¢ J=1,3

- L. G RUMMAN C ATA

SNU (IeJ)= TIPRII12J)¢TOPLIT+J)I+B0TL(T 4 J)+0TR(T4J)
I17(KDDE(1C) EQe2) RETURN - e . - -

DD 129S 1=1,3
DN 1095 4=1,3
SNUD( 1+J)=0
RSTUEN

DO 137% 1=1.,3

DO 12C4 U=1.3 . -

SNUD( 144)=0
SNU( TsJ)=C
FZTURN

END

SU3CQUT INE TR IM

. " CABLE SUSPENSION SYSTEM TRIM FOUTINZ - o m oo
COMMON/ZINJUT/Z IW, IR
C3MMON /DAT/ AERQ(17S).AEROP(S0) +KMIE(26) ,LL

DIMEINS ION ANG(S.3)

EQUIVALENCE(AEFRD( 1),
(AERD( 4),
(AEFO( 7).
(ASR001C)e
(AERD(13),
(AERD(16),
(AEFDQ(19),
(AERD(22),
(AEFQ( 25),
(AERO(28),
(AEF2(21),
(AEEC( 34),

P> OBININDEWN»

COMMON / DLYCHA/ITE o+ XLOGTHIS) 3ADC(Se3) o ARM(S +3) o TR TLFT,,TF

CDUNL(AERO( 2), CLWYs(AERLL 3), CMU) ,
CDaA),(a=R0(C £}, CLA) L (AST( A ) cma),
CDQ) e (A=30( 8), CLQY»(ASERI( 9, M),
CDD)+ (ATFRT(11) CLC)Y L (ASFO(12) cCMN) .
CO2E) o (2230(1a) e CLDE) LJ{AESC(1S), CMDTY,
CRADY o {(ATEN(17) ¢CLAN) 4 (ASGN(13) ¢CHAND,
CY2),(Aa=2aN(2C) CLB) 4 (ASFO(21) CN3),
CYP)({ASRD(22), CLPY L (AERD(248), CN2),
CYR ) (AT0(26), CLF) s (ASFO(27), CNR ),
CYDR) +(AESR(29) s CLNR) J(AERD(IDI, CNDR),
CYDAY (220 (22), CLNA),,(AEFN(232), CNTA),
CYDS ) (AERN(35), CLNS) 4 (AERN(3I6), CNDS)

EQUIVALENCE(AFEC(A48) e XCGY o (ATTN(47) 4 ZCG)
AMACH) , (ASPD (49),VD Y+ (AFRQ (SC)Y, AM)

EQUIVALENCE(AERD (48),
EQUIVALENCE(AERO (1),
EQUIVALENCE(AEFRT (54),
ZAUIVALENCE(AERD (57),
EQUYVALENCE(AZRN (60,
1(ASER0D(5K3)y THCTA)
EAWIVALENCE(AEFD (€6),
(AEFO (€9),
(AEFO (72)Y,
(AERD (75),
(AERD (78),
(AEFD (81),
{AZRD (Ra),
(AERT (&7),
(AER0 (SC),
(AERO(93),
(AESD(96),

DP OV NITPANLWN -~

FHO )l ASKD (S2), WT) s (AERD (S3),.,R
CBAR )+ (ASEO (55) 45w ) s (ASR0 (5h)e XIXZ
XIXX ) (&FRQO (S8)4YIYY ) (ASRC (59),7122
CLT DJ+(AEFD (61).COT )W (AERD (52).CUT

WLUF) 3 (8ZFRO(67) s ALLF) o (AFRO(E) s WLUR),
WLLR ) (AEFRO(TCYy WLHF)J{AEDIN(71) e WLHE),
STAF )y (AEFO(73)s STAR) L(AERD(74) s RLHF),
RLHE ), (ASEC(T76), WLCR) 4 (ASRO(T77) +STACR)
SLCR) L ASRN(79), EFY o (AEQTD(RG) ER ),
AF ) (AZ20(82), AFR) 4 (AERD(R3) s HUCF),
HLCF )y (LER0(85), HUCE) ((AERD(BAS) e HLLCIR),
DCFYsLAZSEN(RAY, DCF) ¢ (AFERO(89Y, ALF Y,
RVF ), {AFQQ(O1)s RHF) G(AERQO(I2)s FVR),
PHE ) (AFRN(QL) , TRNY L (AFLI (95, AK?)Y,
ALS DY o (AT SCII7Y o STLTT) G (AERN(I) 4 ALLTT),

CAERN(AG) o TLETI) o (AT0(ICC) sAKLET) s (AERC(IQ1) JALLTC)

52

SY ST EMS

)
)
’
| X

1]

caBe 259C
CABC ?672C
cape 251c
CA802520
CABC263¢C
CABC 254C
CA30 2650

. CABO2Z2K60

caABC 2672
Ca8C 26189
CABTZ532
caBt277C
Cas027190
CASC272¢C
casc27¢
CARC 2740
CABC 275¢
CAB( 2750
casccot?

.€aAptC22¢

cascen3e
caBgecrcae
CAB202S50
CABCCIAQ
CaABCCC7C
cARC(I3C
CABIC 290
Caunn1nn
cAzCl11e
CABCCt2n
Caglr 1o
caAs2C 140
caAgrcIsn
CABZC1AL
car2Cc 1?7t
caAnCl13c
cagcgyran
CARIC2I0
CA’Z2210
canzc2z2¢
caA32cz21C
caABrc24¢
CAl0C257
cCaAgC 250
cAnCc270
CaB<C2RQ
caAg2 " 299
CcagCe30¢
caB2%2310
CACOC30C
CARQC 230
cABC( 34¢C
CA3C 350
CART T 240
Cagerc37»n
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FILEY CARLE

C

DPOBDNDPALWN ~

EQUIVALEN

' |

FORTRAN T1

GR UMM

(AERQ(172)4ALTX) S LAERO(I1C3) 4ALTZ)

CEZCAESCA( 1)
(AFSO2( &)
(AEROP( 7).
(AERDI{10)

CXUF ) 4 (ATIEOPL 2)
CXAR ) (ASFNO( S),
CxXQP) e LASRCP L
TXNB),{ASECP(11),

N

CZUP) ¢ (AZICP( 3).
CZAP) JLAZIDFR( 5),
B)e CZQP) ((AEQQOPL 9).
CZeP) s (AEROP(12)

D AT A

SYSTE

CwPy,
TMAP),
cMQe),
CvMQOP),

(ASENO(13)eCXDEP)L(ASROP(18),22DEP) 4 (ATRIP(L1Z).CMDEP),
CAEFDOD(18) 4,CXANP) L LASEGP(17)4,CZANP) 4 (ASFOP(13),CVADP),

(AERDP(19)s CYSP)(AZSRCPL2C),
CYPF) 4 (AFERTP(23).

(AFFOP(22),
CAEEN2(25).

CLEBP) J(AERDOP(21)
CLPP) J(AEECDIP (24 )
CYRP) L (ASROP(26) ¢ CLRP)JLASFCOP(27).

CN3Oo),
TN2P),
CNREPY,

(AFROO(2R) 4 CYDICE) 4 (ATRTF (29) 4 TLORO) L (ATRCP {33 ),CNDFRR),

(AERDD( 311, CYDAR Y {ASANPI32) ,CLDOAP) L (AFIND(23),CNDAR),
(AEROP(24)4CYNDSP) L4 (AECD(35) ,CLDSP) « (AZ20P (356) +CNDSP)

_RTD=57,2958

2

THETA=C,
DELALF=.)
DYF=,.1
DALFAW=C,
DDOELTE=",

.. DTHREST=C e

ICNTR=C
FIRST=0,
TYHINT=C.

ALFINT= HETA

DILINT=C,

c1

c

o

o -

THIST2=THINT

1)+CIS(ADC(2,1)))

VALS=COS(
VAL 7=C0S(
vaLa=Crs(
ALFAWI=AL
DZLTFI=DE
QS=IHIAVQ

ALE AW I =AL

. . VALS=C0S(arC(3.1))

ADC(4a,1))
ADC(1.1))
ADC(2s1))
FINT

LINT

*VOX SRS W

AEOO THESTI=THISTNSDTHRST

FAWD4+DALFAW

DELTEI=DELTEDO4DDELTE

ICNTR=ICN

M T3

IF(ICNTR GT+100)GO TO S20
VALI=ALFA41I*RTC

VAL2=DELT

EI=xQTD

VAL2=TRHRIST]
CALL FQUIALFAW]I DELTEI s THESTI «TJeGOsHDSFIRST)
IF (VD eNE 43 esOFR FISSTeNELDe) GO TO 2

FIRST=1,
60 ™ 1

IF(TIRST NE 14, )FIRST=1,

C COMPUYT=ES PAQTIALS
ALFAWTI=ALFAWISCSLALF*C .S

caL,
ALFAWI=AL

FAWI=-DELALF

FAQUIALFAWT 4DELTT I ¢ THRSTI gF 1 oGl oHI 0l0)

CALL EQUIALFAWIDSLTTI 4THRESTI +F 2462eH2414)
ALTANT AL FAN I +OFLALF*C o5

FAL=wQ=(F

1=-F2)/DELALF

53

CARQOC 380
CA3CC39°
CARCCa0C
CA300410
cABCLa20C
canccac
cABCQAaa0
CARCCaSC
can2lasc
casccarc
carfane
CARC Caqr
cnBoCse”n
caABlCcs1C
cagnes2c
cagecsain
cagC 2540
CAB20SS¢C
CARCNSHT

. CABOOSTC

CABQOSAQ
CABCCSIC
€aBldCs0C
€aBlC610
CAB{ 0520

- o . .€aABCCo3C
1 IF(VIeEQ"N o )THRSTO==TR*(COS(ADC(3,1))+COS(ADC(4,1)))/7(COS(ADC(1,+1)CARTCHAC

vABLCES0

. CABLC 560

CABOCA?C
CABCCSRC
CaABC0hKIC
CABCC70C
CABCC710
CARCC72C
cag)nrran
cagnl 7acC
CABro7se
CARCCT76C
caABCo077o
canggera
caBC C79cC
CABOCACC
CAR{ CR1G
CABOOB2C
CABCC83C
CABL ORAN
CABCCASO
CABQLAAKC
casc~37”e
CABC C813¢C
CABD CAQC
caRccace
CA8" QAL
CARL Q20

<
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CASLE EO]ITRAN T G R UMMAN 2 AT A
GALFHD=(G1=-G?)/DELALF

HALFWO=(H1-H2)/DSLELF
FOSLEDR==1Ss(CLDFaCOS(ALFAWIISCTDE-S IN(ALTAWL))

GDELED=QS* ( CLOE=SIN(ALFAWI )=CDDE*COS(ALFAWI))
CHIOELEO=QS* ClaARxCULE . e

STI=THESTLISLTF

CALL EQUIALFAWIDELTEI+THRSTIWF 114Gl HY 1)
THFSTI=TH-E ST I~-2.#07F

cAaLL EOU(ALFAdI.GfLT=l.THCSTI.FZ.GZ.HZ.I.)
THESTI=THSISTI N TF

ETRSTOI=(F1=-F2)/(2T7*2,)

G HS3TI=(G1=-G2¥W/(NTF=x2,)
HTHSTO=(H1-H2)/(DTF%2,)

SET UFP 1TESATICN ZQUATIINS . R
FI=FJ)eFALTANaNALFAWSFLE LLP-DDELT=0—THSTntDTHD>T -
GI=GO4+GALFACEDALT A +GCFLE22DDSL TS HGTHSTOXDTHRST
HIZHYSHALFWEXDALF AW HDELEI® DD I TE 4R THSTORC THAST

ACCZ=F1l/saM

ACCX=5G1/7aV

THEDD " =HI/ZV 1YY . ~
IFIVD EQaTe)GO T3 42
IF(ABS(ACCZ) L T.sC1)GO
GJ T2 1190 )
IF(ARS(ACCX) L Teal1)GD
GO ~23 1192
ISCASSITHIDOT ) LT « 3001050 TO 42

NOW COMPUTE DARAMETES INCSSVSNTS FROM MATRIX SQUATIONS

TO 1095

kg 1007

119C DETOM=FALFA0xGOFLFTAHTHSTIHFISLECHGTHS TORHALS W IR THST DR CALE WO

_.529

s21

4?2

522

nge-~ﬂ-¢TH571tgorL’ﬂtuAL=40—=AL=WC"TH>T“*H“
SHTHS
DAL=AN=(-(GDELEﬁtHTHSTD-GTHS?ﬂ‘HOFLEO)t‘3+(‘D?LFO'H?HSTJ'g*HSTO
1%94DC_COV*GI~(FOLFLEJ®GTHSTO-F THSTO*SG2EL ITY *#HO) /DI TS

DOELTE=( +( GALFWI*HTHSTC~-GTHSTI®HALF W0) *F Q- (FALF SOSHTHSTN=HALFWO
1#ETHSTCI*GI+(FALF W2« GTHSTO-F THSTOsGALF dQ) *HD) /DETRM
DTHIST=(~(GALFWRNAHDELED=G ILEI8HALTA0) *FO+{FALFWO*HDELEQ-FDELE0
13ALFAC)AGI=( FALFWOEGRELEC=FOILEO*GALF #N)xHIY/NETRM
THISTN=THRST?
ALFAWD=ALFAW]
OCLTED=0DELTEL
GO T2 209
weITE(IWs521)
FORYAAT(?
GJ TJ 522
CALL EQUIALFAWI+DELTEL s THESTIwF T oGl eHT 0le)
DN 523 127=1.4

D1 523 1ZK=1.+3

ANG( 1224 17K )=ADC(1ZZVIZK)I=FTD

CONT (NUE

THZTA=ALFAWI]

DE=DELTFI

TE=THTST]

THETD=THETAXRTD

NDEN=NTRE TH

DY 524 17Z=1,4

IT{(KTDE(S5)eENLC) (T T 529

LZ0-FOILSO*GALSwDs

TG IV IT‘“ATION EXCE= Dc

LIMITS')

S

Yy S TE
CA22C03370
CASZ C94C
caARZ I3S¢C
CAB"CQAKRC
CABTC97C
CcAld~ 93"
caazcaac
cAB{ 1Co¢C
caat171¢
CA8~Z 1C2¢C
capg1c1ac
cAsT 124
CABT125€C
L of Y-Tui YoX 3
CASTI1T7C
CA’T 1IR3
CASZ 1297
ca3c117¢C
casli1l-
CABC1122
CABC 113¢C
CABl 114C
CARZ 1157
CASZ 1162
carc 1t?70
casll13¢
CA8C 119C
cazt 122¢
cazT 1217
CaAn~ 122
cangl2z2~
CAY~ 1240
CAl7 1258
CA3Z 125C
CAST 1277
CA3Z 129~
cass127¢
CasC 132¢
casl 1217
canl132¢
CA3T133¢
caABn 134
CA37135¢
CA3C 1357
calzt 1372
CABC 1138C
Ca37113a”
caxliacn
CanZtleln
Cas”T l+27
CA87143C
CABT 144"
Cas~ta§”
CARAT 14AT
CABI1a7(¢

“
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_526

caByLE

ejcTean T

! ¥ ! | 1

| |

G & UMMV AN D AT a

WRITS(IWeS25)IZ7eXLGTHITZZ) o (ANGUTIZZe17K) 4ASN(TIZZ,1ZK)4IZK=1,7)

FOFMAT(
1..

CONT INUE

IN® o 73X, *

CA3LE

GEDvETRY=-CaBLE
DiIR e C2Se=DIG

NDOe®eJ2.5X,°CABRLE LENGTH=® E£15,£,
ASM-IN® 3 /4 (3(3Xe2515e5e7)102,477)

ISIVIeEQeC o INRITE(IWL 523) B, - B
FSRAAT(® CIVIUTATICN OF WIND °FF CONDITION,TIIM RIUTINE NOT USED®*)ICARTLISTC
WRITECIW, S2A)ICNTR ¢ ATCZ ACC X, THEONT

E’JCV‘A’( | ]

ITESATION Fas
172X, *ACCX

=* eE15¢80 7

AMITED =%,15,/:2Xe*ACC2
2N *THEDNT=*,S15.8,"°

=% sE1T a8
RAD/SEC*)

528 KSITE(INsS27)THETO «DEDe TF e TR

S27 FSNAT( /7. "VEH,
12X+ ®* THITA

[aNaNala)

D> OW NN D WY e

= o F6 el "

ATT oo ISTLTN,C

- -
+T

CARLE TENSION®'W/,

G%e/e2Xe"NELTA =0 ,F,2e¢% DEG® 4/ o2X

2.9F37 CAB. TENSIINS=',£15.64° LRS"/,
I2X 4 97T Cad, TINSIIN =0¢I15.6+° LIS?)
RETUPN

DEIG UNITE 3D INITIVALLIWVALZ2 VAL, FILGleHI,
1FALTE e GALF WDy HALF a2, E3ELE04GITLIAGHOELE D,
25T ST GTHS TR e HTHSIT D 4 DALTAWD2ELTE JDTHIST,
JACC7 s ACCX s THEDNT TS VAL S, VAL S, VAL 7,VALY)

END

SU3IIDUTINEG EQUITHETALCE 4 TF oF= o GGoeHHFIIIST)

CABLE

SUSPENSION

SUMIONZ INTUT/Z I W, I
CIAMMIAN /DAT/ AET(175),ASCNI(SL)XKNMDE(26) oLL

CAIMANN /7 F_YTHA/STD W XLGTH{S) s 2Z2CUS3) s AGMIS33) e TRe TLF ToSUMMY
STAL®G XNM] ¢ XNU2, YNM]L ,YNM2

EQUIVALENCE(AESN(

13,
(ASFIC( a),
(AERDL T )y
(AES2( L7 3.
(AZSZ2(13),
(AEED(16),
(AERN(19),
(AEREN(22),
(AE2T(25).
(AECD(2R),
(ASRO( 31).
(AEFD( 3a),

SYSTS M

TFIM  EQUATISNS

C2UY,(AT30( 2)e CLU)J(AERD( 2), Cmy),
CCADL(AZSRO( S)e CLA)L(AERI( KDy ~WA),
TNN) (257 B)se CLA)(ASSO( 9), CVQ),
SNy (2S22(22) CLOY L (AZE3{12Y, [l Jo) IF
COTT )L (AEST(148) s CLTE) 4 (AERO(1IS) e JUDZ),

CTAD ) (ASRO(17) «CLAZ) o (AEFI(18) 4C*aD),
CY3),(AaS0(2C)s CLB)S(ATRI(21Ys CNA)Y,
CYP)(AESI0(22)s CLPY(ATRD(24)s OCND),
TYR)L(ASS0(26) s CLEIHUAZEQ(27), CTINT).

CYDIZ ) (AF3T(2G) e CLTRY L (ASEI(IC), CANT2),

CYDA) L (ATSC(32), CLTA)L(AESI(23), CNTAD,

CYDS) (2SR 0(35)e CLDS) »(AERI(36). CNOS)

EQUIVALENCE(ACST(46)+XCG) o (AST0O(GT) 42CG)

EQUIVALSENCZ(AFSTD
EAUIVALENCI(AE=D
SAVIVALENCI(AIRD
SQJIIVALTNCT(AZST
fQUIvaAL ENCELAESD
EQUIVALENCE(AFRD

PO DNDMAND AN~

(a3),
(1),
(34),
(57)
(€0,
(66),
(69},
(72)
(75).
(78),
(21).,
{(R&),

(ATEN
(AEc"
(AE=D
(AEDN
(ASSOP
(ASR)D
(AEED (B7).,
(AES" (91),
(AE3ID(0 ),

(AERDI(36),

AVMACH) ,(ASRO
THO ) .(ASFD
CRAI ), (AERQ

(49),v2
(52) wT)»(AE=D
(SS)eSw Ye(AEFD
XIXY J)e(ASRO (S8),YIVYY ) (A=SR] (S59),2127
CLT D {(ASFD (61)+sCNT )+ (AT=] (52),4CUT
NLUF ) o (ASEN(ET7Y, WLLF)S(AERO(RR) o WLUFR),
WLLE ) 4 (A5FN(T7C)y WLHF) ,(AS23(71), dLHFR),
STAF ) (ATED(T73) e STAR) L (AESI(74), ALHT),
BLHFE ) 4 (ASEN(76) ¢ WLCRI S (ASRQRA(77) (STAZRY,
ALCE Y, (ASFC(79), EF)(AERC(SC), ER)e
AF ) s (ASFC(R2) AT) ,{(AE3Q(a3), =YyZlF),
HLCF )4 (ESFC(E5), HUCT) ¢ (AESN(85) s HLIS),
OCF ) (2SRC(8B) s CCR)G(ATEN(ARG), ALF ),
CVF ) (ASET(Q1), SHE) J(ATR2(22), SVS),
SHR ) (ATRM{I4), TRED) o (ATEN(AS ), AT ),
ALFCY G (ACEN(97) o STLTT) y (ATEN(IY ) 4 4LLTT),

Yo (AERD (S7),
(53).8

(5601 XIXZ

AM)

)
)
)
)

S

55

CcARC1a3cC
CAB214937
CAdC1s5C”
CA87151C
CABC 1527

CA30154¢
CABC155¢
CABC 15567C
cagci1s7n
casc1¢13¢C
CABC 157¢C
Cca3Cc1h2T
CABC
CARC te27
CA3C 1537
cas{ 1547
CA3C 1557
CA3C 1KR57T
CA30167:C
CA3CC21¢
CASCCn2"
CARCToacC
cageocarc
CcABGICTSE
CABCC2A
caBcca??
CaRCCCR8”
ca3cecec ot
(ol Y- lak ol Salia
cagcci1iz
ca3t2c122
cag~Cr3:
CAAClar
CaSQ2 157
cager1al
CARCLY 7L
CA3CC13C
CAB3Ti1?"
caA32L2L”
ca3¢c217
caBce2°2¢C
cagncz 3
CAR~C2ar
caprec2a2se
CABCC2AC
casrcn27»”
CARC t2a"
cagnrian
caAn~c3z-
cAnY2 3y
candrizn
canRT L T
cann = 24"
cAnLc g

ss gy~
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501

..-.532

S%a

S0sS
- 1)

507

FaRTRAN T3 G R UMMAN

CAEEN( 9SS ) TLFT2) o (AER0(1CC) AKLFT) ((AESI(ICL1)ALLTC ),
Cc (AECSD( 12 2)eALTX)« (ASSO(IC2) 4ALT2Z)

DATA RNMI XNM2 /*VEETICAL ®¢ *HOCIZNTL*/
BETD=57 29358

VAL1=THFETA Sl
Q = SHOsVOEVI/2.%

IND=X2DE(S5)

GY TO (5C1e502¢5034524)IN e m e e e e o
VYNVI =XNMY

YNM2=XNM2

CaALL FOLYV(STAF WLUF 4 WLLT JHUCT JHLCT JEF (RVE , THETA L)
CaL F”LVH(S'A=.BLH;.wLHC.-Ac.DCP.C..EHC-THETA.B)

GD 71 S¢S
YNUL=XNV2
YNM2=XNM]
CALL SPLYHUSTAF s 3LHF s BLHF AF (D CT 4 Ca o FHF 4 THETAL 1)
CALL FOLYV(STAL s WLUT s WLLR sHUC T sHLCR s EF gRVT 4 THZ TA 4 3)
GO 7I =£5

T YNMI=XNMY

¥NV2=XhW] . .

CALL FPLYVISTAF  aLUT ¢ WLLE JHUCT ¢ HLCF oEF oF VE  THE TAL L)
CALL FPLYV(STAFR s WLURWLLF ¢HUCS ¢HLCE ¢ERFVO L THETAL 3I)
GO T2 sI5 S
YNMI=XNT2

YNUY2=XN42

CALL CPLYH(STAF  BLHE (WLHT 98 (3TF 4 Ce o FHE 2 THZETAL1)
CALL RPLYHISTAR JPLHS s WNLHZ 3 ~AR 4T CR gCo o FHF o THETA L 3)
IF(XCDE(11))5C6.537+5C6€

WLLTYT = wWLCR + ALTXsSIMN(THITA) -
STALT = STACR - ALTX®COS{THITRA) = ALTZ*SIN(THRTTA)
XLGTH(S) = SAST((WLLTT = WLLT)®*2 ¢ (STLTT = STALT)**2)
IFIFICSTNZ«Te)GD 73 12

ELL2=XLGYH(S)

ELL=XLGTH(S)

TLFT = TLFTOGAKLFT&(ZILL-SLLO)

AV(S,1)=ALTX

AcM( S, 2)=C

ARUA(Se3)=ALTZ

ALTZ2COS(THZITY)

FXLTT = (TLFT=(S3TALT - STLTIT))I/XLGTH(S)

FZLTT = (TLFTR(WLLT - wLLTT))I/XLGTH(S)

EXLTY = SX_TT*CIS(THITA) - FZLTTeSIN(THETA) -
FZLYA = FZLTT*CIS(THITA) + SXLTT®SIN(THTTA)

YMLST =( FXLTBRRALTZ - FZLTR*xAL"X)/i2.

ADC(S,41)=ARCOS(EXLTI/TLFT)
ADC(5¢2)=3,1415972,

ADC(5, 2)=ASCOS(FZLTA/TLFT)
GD T &CS8

FXLTR=C,

FPLTA=C .

YM_ET=2"?,

XLSTHIS)=C,

TLFT="%.

N7 13 1Aa=1,3

ARMI(S, 1A)=T,

ADT(S, 1A=,

D ATA

56

SyYysT

€caAg”r 36"
CABSC37C
CABCO 3R
€ABOC39C
CABCO4CC
cABN0alC
canacax2C

. CAB2Ca2(C

CABJCS4l
cAaBCCas”
CA3CCas?
CABTCa7T
CABTCaAcr
CA3CCAasT
caAglest e
caslesL?
capccs2s
caRrc 53
canRgcC=acC
CABCCSSZ2
CABRCCS5C
CABCCS7?C
caldcssas
cABTISaC
CABGCANS
capecoHlc
CARCCA2C
CABCOKC
caarcear
CARr L 6RC
CA3QCAET
CABODST.
CABCC&RC
CABLCAIT
CcABIC?7°C
caAgcc 7y ’o
CA3%Q72°7
CABCO73C
CA8507aC
CABOGCG75Z
CABCO7AD
CABRCT77C
caBiC738¢C
caAgeCc?ac
CABCT 307
cABIC312
caBr o gz2n
caApccac
c\BIC84aC
CaAPICRSED
CAR~Z 2k
CA3" 0872
CART C3n”
CARC{anr
canrscanrn

W
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cAfLF FORTRAN T1

13 CINTINUET

CALL SNTIM{FXSNFZSNEMSNGTHITA)

IS (FIFSTNFLQL,IBTY T &10

IF(KODE(S5)e5QeC) G TC S12

. WSITS( IWsSO9IYNML s YNMU2 . L

S09 CIASMAT( ' CABLE CONTIGUSATICN 2IN MOTIL®,/,
1* FONT CABLE IS *,A8,° AND REAR CAFELE IS

12 ELG=XLGTH{I)+XLGTH(4)

510 TLIXLG"H{I)I+XLGTH(SG)
TR=TFT4AKS*{EL=-ZLC)

_ ELIET=Q*SWe( LN HCLARTHE TA+CLDT=DE)
ADIAG=Q®SK2(CIOZ4+IT2sTHETASCOSTIRDE)
FXAIF==ADTAGECASITHETAYI4ZLITT+SIN(THETA)
FZAIR==-ADIASGESINI THETA)=SLIET«COS(THETA)
WGTX==32,2«AMaSIN(THITA)
WGTZ=32,2=AM*COS( THETA)

_CEVAGT={22GrWGTY=XC5&4dGTZ) /12
FXZA=TE=(COS(ADC(3+411)+L23S5(ADC(a,41)))
FZIR="Rx(COSCADC(3,3))+C25(a2C{4463)))
EXCFH="S«(COS(L2C(1+1))4CCS(ATC(2,1)))
FZCFH=TF=({ CNS(ADC(1+3))+2CS(ADC(2+2)))
EMOC=C .

DD S11 I=1,4
TENS=TF
IF{15F2)TENS=TD

CIONT INUE

EMICL==M0C/ 12,
ASEIV=QRSWECBAR %" CMO+CMASTHE TA4CMDESDE )
FF=CZCFHAFZCCS 4F 71 TREFZSNEWGTZ4F ZA IS
GG="XCFH&FXCR ¢FXL T3 +TXSNEAGTX+T XA 1™
HH4SZYOC+YMLF TS USN4EMAGT+2ES N

RETURN

END

CIMMON /DAT/ZAESCS{ 175),AT370(57).KEDT (26).LL

G R U

M M AN

*,A8)

SUBRVUTINEG FOLYV(STAV,WLUWWLL +HHU oHHL s EP 3 PAD s THETALIF)

D AT A

EA)C=EMOCHTENS®{COS(ACC(141))=20M(143)-COS{(ANC(1+3))%ARM(I01))

COVMMON /PLYCHA/ZSTD e XLGTAHAIS) 0ANC({Se23) sAPM(S ) s TR,TLFT ,,TF
EQUIVALENCE (AERQ(76)swlLiR)Z(AER0O(T7T7) o STACT) o (AERO(781),3LIS)

P1=3,14159

GAVMU= ATAN(HHU/ED)

Ti=z EO%ED +HHUSHHY

T2= THETA +GAMUY

IFUIF.EQe3) T2=GAMU=-THETA
WLUC= WLC? +SART(TL)sSIN(T2)
T3= wLU =-wWwiLUC

Taz AQS(STACR =STAV) =-SAST(T1)=COS(T2)
XLUO= SGRT(TI*T3I+T6xTa)

XLU= SAFT(XLUPSXLUP =RAD®ILD)
gaUo= ATAN(T3/Ta)

Da3U= ATAN(PAD/XLY)

RTTAI=(RUP «DAY)I=2TD

GAYML= ATAN{ HHL./ED)

TS= EDAFD ¢ HHLEHHL

TAa= THETA =GAL

IF(IFeTQs2) TA=-( THZTA+GAYL)

57

S vy S TE

CA30CQ10
off Y- [alial~ -3
cARCcar”
CABC 2942
casCc 295
Ca’d”CaRrC
CA3CCIa?T
CcA8C &AL
CABCCQ9T
CABC12%<
(o Y2 Rol Kol X9
cal32122¢
ca3c122?
cagl1"4”
CABC1I”S52
Caldrc 1046C
(o V. 1al Esthdn
[of V1ol Ra X 10
casc 1Tl
ca3li112°
caABo111C
caBZ112¢
CABQ 1137
CABO114"
cagll:57
caB” 115"
casci1172
CA821148"
CABC 1167
car’e 1277
CadC121:
CABC122C
cagn123c
CAgZ124c
cagecenn
cagccc2n
Cagacnian
CABC NS
C€ABS05¢C
CaAlZC0he
cagcce?e
CARQCCA”
CAaR3C L2937
CA37013¢C
CA3CO112
CABZC1l12¢
cagrc1is
CaAR{C14”
cadrn1se
cant oAl
LAATCGL Y2
ca’cr 184
CA3Z oA
caxicg2n-
cal3nc2y

™
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ARM(4, 2)=HHL-SADECCSIACC(4s1))

CAdLE FARTRAN T1

WLLC= WLCR #SORT(TS)sSIN(TA)

T7= WLLC =-wLL . 3

Tq= ARS(STACR =~STAV) =-SAST(TIS)=COS(TE)
XLLP= SQRT(T7¢«T7 +78+T78)

XLL= SQRT(XLLP*XLLP -ZADSRAD]).
BL2= ATAN(T7/T78)

03L= ATAN(RAD/XLL)
(8L -DBL)I*FTD.
IF{1IF .,SQ.1)G0 TO 1

XL GTH( 2)=xXLU
XLGTH(A)=XLL ; -

ADC( 3, 1)=9=TAU/ETD=-THETA+PY

ADC(3.2)==0C1/2,

ADC(343)=D01/2.-ADC(3s1]) - e -
ADC(A4,1)=DI-(3FTAL/RTD=-THETA)

ADC(4,2)==D1/2

ADC(a,2)=P1/2-ADC(4,1)

ARM{ 3,1 )=-EPSCADESIN(ADC(2.1))

ACM( 3, 2)=0.

ARM{ 3, 3)=-HHU4R AD*«L0S(ACC(3,+1)) C e e oo -
ARPVM( 4,1 )1==ZP=-FRAD*SIN(ADC(4.1))

AIM(4,2)=",

RETUEN

YLGTH{1)=XLU

XLGTH( 2)=XLL
ADC(1+1)==RETAU/ETD+THETA
ADC(1.2)=P /2,

ANCL L, 32)=21/2,-A0C(1,1) oL
ADC(2,1)1=RETAL/RTO4THETA
ADC(2,2)=P /2,
ADC(2¢3)=21/2e-3DC(201) -
ARM{1,1)=FP¢RRADXSIN(ACC(1s1))

ARM{ 1,2)=Cos

AZV( 1, 3)==HHU=-F AD=COS(ADC(1,1))
ARM(2,1) .E2=-QADXSIN(ADC(2,1))
A™M(2,2)=C,

ARM( 25 2)=HMLARADXCOS(ATC(2s1))
RETUSN

END

GRUMMAN

SURFDUT INS RPLYMISTADPLY s WILD o XD 3 YP 4 ZP 4RAD s THETA L [F)

COMMON /DAT/AZRDI(175)8TRCP(52)KICE(26A),LL

D AT A

- ol

CIMMON /OLYCHA/DPTDWXLGTHIS) s ADC(SeI) s ASM(S5:3) o TR, TLFT »TF
SOUIVALENCE(AERD(7S5),WLIC) o (ATEO(77)+sSTACF) » (ASRO(78) +8LCF)

PI=3,14159

XWT=STACQ=STAD

ZuT=WLCE-wLD

¥ 3zXWTECAS{THETA)-ZWTESIN(THF TA)
Z3=XWTESIN(THFTAYI#ZWTsCOS(THETA)
T2= BLD =YO

T12=XV=XD

XLHIP= SQAST(TOsTO +T1CxT1C)
BHIO= ATAN2(TO, T1I)
XLHI= SQIT(XLHIPsXLHIP
OIHI= ATAN(RAD/XLHMI)

-5AT04D)

58

S

—-

Yy S 1T Z o

cAB2C220
cABCC23C
cagec2an
CaBC025¢C
CA3C025:C
caAnco27s
CABro2s”
CA30C29<
CABCCIOC
cagocl”
ca3CCc327
capn~Cc33cl
CaB2C24 0

- CABSL 350

CA32012575
CABC 237D
cagc{2an
CAR’D G227
CABlCac(
CABCCalc’
cABoCa2”
cAaB3Car”
CAB2Caa”
CABCCaS
CABOCaA”.
cadT a7
CAB8C048r
CA3RCaa”
CABTCSC
CARZFS1"
CA3LCR2T
CA3C253¢
CcABT(sSa”
cABg(ss?
CagTes55e
caazis7:
CADC L8 A"
CA3CCS9r
caBc (5"
CABCCHY

- CARCIAR2T

caAnRtCs2”
ca3C({6ha-"
CaR2 56357
CABTLEA"
caAalCcs?e
CABZ{KR"
CABY K97
CABC 2?7
CAdr A7y
cag2l72:2
CARZC 7132
CAR~r 76"
CesL 75"
CABTCTA"

s’

<

1

< b BRI e b+ i

Ao owew n oo

AR R e o



CFILET Cadus

1
i

e THO=TO-F ADR SIN({DHL)

1o 8BRS

v

Freged 44 Tlp,

_. ADC(1,3)=A2CIS(TLL1/7XL)

o

FIORTEAN T1 G R UMMAN C AT A
Brl= BHIP -DAM]

T11=23~-20 _
XL=SNRT(XLHIxXLHI+T11eT11)
THI1I=TIC=-FAD=CIS{BHI]I)
IF(IFEQ35G67 T2 3
XLGTH( 1)=XL

XLGTH( 2)3XL _
ADC(141)=ADCISITHIC/XL)
ADC( 1+2)=ARCOS(THI/XL)
ADC(241)=-aDC(1.1)
ADC(2,2)=PI-ADC( s}
ADC(2,3)=ADC(1,3)
AIM(1,1)=XP=RAD=SIN(3NHI)
ASM(1,2)=YD+SADRCIAS(AMI)
A=M(143)=",

ASM{ 2,1)=AGM(1,1)
ARM(2,2)==A0V{1,2)

ARM( 2, 3)=20 o
RETURN

3 XLGTH{3)=xL

CXLGTH{ 4 ) =X .
ADC(3,1)=AFCISITHIC /XL )}
ADC(3,2)=23C2S{THI/XL)
ADC( 3, 3)=ACCOS(T11/XL)
ADC{441)==-aDC(3,!)
ADC(4,2)=21-ADC( 3,2)
£NC(4a, 2)=ADC( 3, 3)
ARMU3,1)=X2+5AC®SINIBHI)
ARV( 3, 2)=Y¥D-3AC%CIS(3SHI)
AQM(342)=C,
ARM(4,1)=AFM(3,1)
ASM(4,2)=-A3M(3,2)
ASM(4, 32)=C.

ECTURN

END

SURRJUTINE DL GTH(C1:C2+4C34s1C,»1IDX)

CuTY=S3 DrL-LGTH FO FOS X-Z-THETA 0OF Y=pPSI=-PHI CO=FF

LU Y IHA/ZR T G XLGTHIS) s ADC (503 ) sAFM(S5¢3) s TRL,TLFT,TF
DR LSRN TLL0IGE YO L
C1==CH ADCIIC. 1))
S22 CTR(ADCIIC, 3))
CI=(AFM(IC, 13*CTS(ADC(IC,43))-2M(IC+2)=COS(ADC(ICH1)))/12,
RETURN

1 Cl==COS{ADC(IC, 2))

C2=(ASM( ICe 2)=COAS(ADCL IC 1)) =ARM(IC,1)sCOS(ADC(IC,2)))V /712,

C3=CATMLIC,sI)*COS(ADCUIC+2))=ASM(IC,2)%COS(ADC(IC2)) )/ 12,
ZTURN

ENC -,

SURRIUTINE DCOSLGIICICYX1eCZ140T1 40 X2CZ2,CTI)

COMIYTES 0=-DIT CNS ENSg FQOF X=-Z-THETA CCEFF,

COMMAN/OLYCHA/RP T ALGTHIS) 4y ADZ(Se) AFEM{S5,43) 3, TE,TLFT,TF
CX1=SINCADC(IC,s 1) I/ XLGTAH(IC)*12,
IF(A3S{AaNClIZ12)=1,14150)eGT4e"00"YY GO TO 2

59

SYSTEZE

capcce7??

. CABCC7a3

CAB2C79C
casccsec’?

. casceslc

cAnQ (8270
CABC 0137
cABlCRac
CAB5C8s5¢C
CABQOBAC

_CABC2R7"

CABC CA9?T
CABC 37T
€Al 227"
(of Yolaleloh By
CcABrC 0927
CABCC23D
CARBC 034l
cAaBzCas:

. CABCCOEel

CAB2C97
CABC 0989C
cABf Caar
CABC 1552
CABC 101
cagr 1227
CcaBC 1L 3¢
CARC 1247
CARZ 125”1
CABT 1757
cage 17
CABC 108
canC179r
CABC 1172
carRC11:11"
Call 1127
CABr 11130
CABC 1147
CaBrZ 1182
CARC115¢
CABC 117”7
CABC118a”
CARZ 113
CARC12C ¢
CA3012:°
caBC12zr
caaci27*?
CA8C 1247
CABC 1257
CABC 125”7
CAQT 127
ca3C 1237
canc12a-
capcL1it-
Cad” 131¢




(AEETD( 1A) s CXADD) J(AESC *(17),C240P) 4 (ATFR2D(13),C42)0),
(ASENI(13)y CYHR)G(AFCLP(20)y ZLRO)L(AZRIP(21), INAP),
(AEFIRP(22), CYPD),,(AECCD(23)y CLOP) (AETR)IP(24), CNOP)Y,
(AECID(25), TYSEP)L(ASECE(26), TILRP) G (AFSIO(27 )y ZNRP),
(RAEEID(Z28) 1 CYDTF) G (ASELT(2G) 4CLMNFA) L (ATSAD( 32 ), C I0RD),
(AT293(31)1,CVYNAR) L (AEFETD(32),JL0A0) ,(AZE0P (1) ,CNNYAP)Y,
(AZFR ID(34) 4 CYNSP) Z(ATECF (S 4CLNSP) G (ACESTD(3/),CNOSP)

DIVMENSION CVAT(14,148,2)4242T(14,2)

CAMIL_EY I3V TS(44)

COMMON/SNURI/ZSENU{ 24 3) s SNE0) s THUSN, THL SNe SNUD(3,3)

CIAVMIN /RI'IGH/FS IC(245)

DIMENSION ©XS(2,4)

DY 1t =141

D P OB NDAS WY

C.FILEC caBUE FIRTFAN T1 , GR UMMAN D AT A SYSTE®
XVAL=13C) canc 122

GO Ty 1 - CABC1233¢

2 XVAL=COTAN(ACC( 1C,3)) CABC 134~

1 C71==CnS(ADCI{IC,s3))8COTAN(ADC(IC,1))/XLGTH(IC)*12, CABC 1350
e _XWTZASMUIC. 1) S - .- . _.CAS0135:
ZWT=ASV(IC, 3) CcABZ 1377
CTIS(ZWT*SIN(ADC(IC 1)) ¢XWTRCOS(ATCIIC 43))5CIATAN(ADC(ICL1)) )/ CAB3C 132~

e~ IXLGTH( IC) _ . : I CABO123¢C
CX3I==COS(ADCLIC,1))&XVAL/XLGTH{IC)*12, CcABOtan~
CZ3=SIN(ANC(IC,3)I/XLGTH(IC)*12, cag21a!”

. C™3==(ZWTSCIS(ANCIICs1))2XVALEXWTH*SIN(ADC(IC,2))) _ CA87 14727
1/XLGTHI IC) caaf 1437
FZTURN CABC laar

.. END N i R CAB2145°
C THIS IS A DYJALE POSCISION VERSIIN NF CABLEA TO 3 USED CARCCOY1?
C WITH "HT LRC MATRIX [EDUCTION AND IB™M FQOOT CABC G322
€ FINDING =OUTINE cascCeoas
SYRDIUT INT LING CARCC~43
CIMUDNZINIUT/IW, IS CABZ 7 05C

.. CIMMIN /DAT/ AEII(17S).ATFIO(SC) (KIDS(25) ,LL _. . CABCCc&:
CIMVIN / D_YCHA/RITD G XLGTHIS) s ANCIS33) sARM(S¢3) 4 TRGTLFT,,TF CABTC:7C
COMMIN /DUYDUM(13,1C) CABC028¢

. CIVMIN/FID/Cal 20) caBson2:
EQUIVALENCIS(ATEI(46)4XCG) o (ATDI(47) 42C3G) CA3CC1:"
EQUIVALFNCI(AZRD (£3) s THETA ) G (ASEC (49),VD ) s (AFS] (S3), AM)  CABCCI1"

- EQUIVALINCT(ASTD (51)s34D ), (ATS0 (52), WT) (AE=Z (53),n ) cascc1a?
EQUIVALENCE(ASET (S4),C3A5 )¢ (ATRD (55) .S« )+ (ASSN (591, XIXZ) CABCC1137
EQUIVALENCSE(AES T (S7),XIXX ) o (AEEC (S8),YIYY ),(A-ED (55),2127 ), CASGCC1ar

o ! (ASCN(Q5),a%F ), (ASTD(1CC) 42KLET) cascnoys?
SQUIVALENCTUATE I 11T )eTUSNT IS (AEST(139) o AKSNUY o (ASTO{ 1271 4 AKSNL)  CABCIn"
SQUIVALENCE(ASSI( 223y AKSY) o (ACSC(128) 4AKPHT) 4 (ACEQ(125) AKTHE )y CASC17-

1 (AEFD(1Ch)y AKAZ) S (AERD(127) s TISY)4(ASSI(123),T20H41), CA=TC 137

2 (AEEI(129),s TITHS )L (AFFC(13C)s T4A7) casrC13:
EQUIVALENCS(AZEN(131)0AKSATY G (ASEC(132) 4AKSAV) (ASSI(I3),AJA5MU), CA3~22""

} 1 (ASIT(136),3SRA) L(ASEN(125),TLS3A),(aF3I(135), 233TD), CAAc21*
2 (ASEI(1327),AKTHD) L, (AFSC(138), AKTH) 4(AECO(123), 3DuP), CaA3"7T22°

2 (AESI(140)s AKD ) cas-p217

o EQUIVALENCE(AEEND( 1), CXUP)(ASFOP( 2), CZUP)H(ASFOD( 3)y THMID), CATCC247
(AEFID( a)y CXAD),(ASRCP( S), CZAP) ,(ATINP( A), CMAP), CARCCDIS"

(ASEIO( 7), CXQP),(ASFEQP( 8)s CZAP)(ASROP( 3), CHAP), CA32C2s]

e (AESN2(:1C), CXOP),(AESCE(11), CZOP),(ASCRO(12), C¥ID), Ca3lC27"
(ASCID(12)4CXDET) 4 (AFENF(24).C20TD) 4(ATFRIP(LIS),CVWDTD), CAR (23"

Calxz 23"
caToENT
caA3C 2317
car~c2c
Canld% 237
CAR~ T 14"
CARrnC3="
CARI T 24"
ceqarl 27
CARCC28?
Ca3T C2ar
cag~rae
CARTC4 "

LSS




| | | !

[ \

|

1

CaRCE FARTYRAN Tt . _ G R UMMAN AT A S Y S T £ M <
00 1C K=1,4 cascCasC
FXStJeK)I=C, .. . - cABT 0430
0N 1 IC=1.5 cA8CCa4"
0D 3 u=1.10 CABCC4SC
D3 3 K=1,1C e CA37CAanRD
DUML JsK Y=, CaAsdCa?
IF(KIDS(10)+FQe3)G7 TO 649 caABonNann
_ . TENS=TF . L . . CASNCA0
IF(1C.GTe2) TEMS=TC cABCLSer
IF(ICeGTea) TENS=TLFT CA3CO0S1¢C
e . DUMEL, 2)= - TENS * COS(ANC(I1C,3)) e —— ca37¢s2¢C
DIV 1.5)= - TENS = SIN (ACC(IC.1)) caAlC0s53"
DUV 2,2)= TENS * CCS(ADC(IC,1)) CAB{S8aC
Ce— . DIML246)= - TENS = SIN(ADC(IZ,3)) - _ CABL 2530
: DUME3,2)¥=( APM( IC.3)%DUM{1:2)=-ARM(IC,+1)2DUM(2,2)) /12, €A8C0SeT
- DUM( 2,5)= AIM( IC,2)adUM(1,S) /12, CABLOST”
- CUM( 2, £ )=-aRv({ IC.1)sDUM(2,6) /12, . _ ca’accesan
IF(IC.GTe2) GD TJ 2 ca3cesI”
oUM( 1, 2)=COSCADC(IC,.1)) CASCeDD
.- DML 2. 3)=COSCACC( ICs2)) . N - ] Lo . CABTO61IT
DUM( 34 2)=0A22M( ICy 3)%DUM(1,3)=-ASM(IC+1)2DUM(2,3))/12, CA3CCh27
) CALL DLGTH (CX4CZeCTe1,0) CABltos
P o——_ .. CALL DLGTH (CXP ,CZF4ZTP42,C) e e - e CARNO <410
CX= CX + CXx> CARC2AS D
X232 =-(CZ+CZP)/CX CABCTAAD
c— DUM({4,1) =xDZ CABIL267C
XOT ==-(CT+CTP )/ CX CABCCAAC
DUM{4, 2)=xPT CA3CCA9?
- DUM4,4)= - - R, S CAEZQ™2 3
CALL DCNS_G (ICDUMIS:4),DUM(5,1) OUM{5,2) DUM{K,4 ), caABle7yL”
1DV S5 1 3e2UM( K, 2)) canccran
.- DUV(5,S5)==1 CABZ 27130
DUV(A,H)==1 CABCO747
CALL MASH(3,6) CASCC?757
_____ 00 a4 y=1,3 . caetr 740
07 4 x=1,3 cas3co77n
4 FXS(JKIZFEXS(Ie ) +DUM(JK) cAl¢cr7ac
e— . G T2 1 CARIC77¢C
2 IT{IC.CT4a)50 T3 § CA3CQORAC
CALL DLGTH{CXeC7+CT43,C) cagocare
_— CALL DLGTH(CXP4C224CTP,44,C) e - - - CABCOR2c
DUM{ 7, 1)1=CZ+C2ZP caABccCan’
DUME 7, 2)=CT+CTF CABCCAS T
DUM( 7, 3)=CX+LXP CARC L H5(
DUM( 4, 7)=AKRR1 2, CABr 3k
8 DYM{ 1,48)=CIS(ADC(IC,1)) capecny7e
_____ DUV 2,4)=CDS(ADC(IC,23)) ca3ccsan
DUM( 3,8)=(ARM( TC3)2DUM{1,4)-AFM(IC,1)3DUM{2,44))/12, CAsC0A9r
CALL DCAS_GUICIPUM(S,3)eDUVIS,1)4DUMIS¢2) 4DUY(693) sDUM(E 41 4DUM CASCCon?
- 1{6+,2)) CARDCILD
NJ'4(444)==1 CaanezqQar
NUM( S, S)=~1 CARC "9
DUM(A,6)==1 CarAlQq4r
DUM( 7, 7)== cABL LS~
CaLL VvesH(1,7) CAnCran?

61



b
x
2

caAdLE FISTIAN T1
DO 6 J=1.3
DN 6 K=1,3 ,
IC(K oNELIIFXS(JKIZFXSTJoKI+DIM( J oK)
6 IF(KeFQe3IFXSIJIe8IZFXS{Ied)+DUM(J oK)
. GO T3 1 e
S IS(KODE(11)eZ0eC)GE TO 1
CALL DLGTH(DUM( 79 3)+DUM( 741 ) DUM(762)4540)
e . DUM{4+7)=AKLFT®12,
GN TO R
1 CONTINUF
C ADD SNUB3JIER IMCREMENTS
CALL LONGSN
D3 7 J=1+3

o EXS(J41)=CXS{Js1)+SNU(IL2) o

. DD B85 J4=1,3 .

FXQ(Je 2)F XS I 2V4SNU( I 3)

7 FXS(Js8)=FXS(Jea)+SNU(IW1)
— CaLL FrRICT(C) -
C ZcSFD CABLE ZFFECTS FCR CABLELESS MOCEL CHAR.
IF(KIOCE(13) eNEe=1.1G2 TD 649
C2 84 J=1,23 - e e e e el .
D0 84 K=1,4
84 FXS(J,K)I=D,

DY 85 K=1.6
85 FRIIC{JIeXKI=20
— .. D9 88 Uy=1,2
D7 846 K=1,2
B8A SNUD(JKI=",
_C THE CARLE FOSCES/MOMENTS PACTIALS ARF COMPLETED
C ASF3J. DATA IS NOW CCMPUTED
649 Q=CHOX\IQ%VI/ 2,
Q3=Q%xSwA
IS(VO eNEeT ¢ ¥ISV=QS/VD
IT(V] «SQef e )QSV=C,
XU=CXUFr«)SV
Z2Yy=C7UP xSV
EMU=CMUP xS VR(CBALR
XA=CX AP=QSV
Z2A=CZAP®)3YV
EMA=CUMAPxQSVx(3AL
CIF(VO NT LY L IXO=CXOFRQSVECBAS (VDX 2, )
IF(VI 0™ e IXA=",
TIFIVO oNF ™ 4 1Z0=CZ205%)SVRCRBAG/(VI*2,)
IF(VI «F0el e )ZN="0
EVQA=sCVOP*0SVXCBAR /2,
X0E=CXDEP*QS
Z2OE=C7NEDRXNS
EANE=CVNZP «QSxCRAF
TF(VD eNFo” ¢ IXAD=CXADO®QSVECPAR/(VD*2,)
IS(VI ENLT o IXAD=C,
TE(VT o NF o7 o )ZADSCZADP®QSVRCBAT / (VM 2,)
IF(VD e 06T e )ZAD=C
IF(VI eNFE o2 o )EUAN=CMADPENSYRCAAR /(2% V()
IS(VI eENeN 4 )EMAD=C,
1ISIw=14

G P UMMAN

D AT A

SsysrTz:

CASCO97C

. cABCccaal

cABOCODT
CABC1107C
CAB21212
caBscicac
canc1213c
CABC1C4S
cABC105n
CABC1I1CAC
CABT 1272
CAGN 1237
capr1oac

. CAGLI2C

CabT1i111”
cagl12n
cascl”
caBl 114
cagt 1157
CABOI!5C
CABC1177
CABC11A"
CABL1:52
capcia2n-
capciz2ln
CA3C 122C
cABC122"
CcaABT 1 2a(C
CABC 1280
CA8C 1257
cABc127C
CABC 123¢
CABT 1297
CABC 197
CABC131"
LAt 127
CARC133C
CABT 1347
CARC1135C
CcABC Y InKN
canc 1377
CABC 1237
cansC 1132
CaB% 1a"¢
CABC1141C
cCaBZT142C
CARC 14137
CABC1144cC
CAl” 145"
CAHRZ 14A/7
caal 47’
CABC 1417
CARC tag "
caAg1s~”
cant 181"
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©_FILEY cA3LE FORTRAN T1. _ 4 GRUMMAN DATA

1CNL=14
I10RDER=3
42 DI 29 1=1, IROW

DI 22 J=1.1C0L

... D) 237 K=1,1I07DER
27 CMAT( 1,J04K1=0,C

ITR(KDNE(1IN) «£063)GD TC 657
-C FX EQUATION

CMAT( 19101 )==FXS(1,s1)

CMAT(14142)=2=XA=SNUD(1,42)=FRIC(1,4S)=FRIC(1,2)

CMAT(14143)==-XxXAD

CMATL 14241 )X (1e2)+WT2COS(THETA)=XARYD

CMAT( 14242 )==XQ=XADEYD=SNUD(1,3)=FFRIC(1+¢6)=FRICI(],:3)
——— CMAT( 1424 23)=2CGxA /12,

CUAT( 193l )==FXS(1,3)

CMAT( 144,41)==XS(1,4)
.. CMAT(1,4492)==XU=3UD(141)=FIIC(148)-FFRIC(1,1)

CUAT(l,4,2)=AM

CMAT( 14561 )==xXD2Z
.C___FZ EQUATICN

CVMAT( P4 141 )==FXS(2.1)

CMAT( 2,142)==7A=SNUD(2+2)=FRIC(2,E)=FRIC(2,2)
e CMAT( 24242 )=aM=72D L CL- .

CVMAT( 24241 )3=FXS(2:2)+WT=aSIN(THETA)-ZA®V0O

CMAT( 292¢2)==20=-7A03V2=SNUD(2,3)=FRIC(2,6)~-FRIC(2,3)
e . CVAT( 24 2,3 )==XC5xAM /12, e

CMAT(2,3,1)==FXS{ 2, 3)

CMAT( 244,41 )==FXS(2,4)
e CMAT( 204845 2)==Z2U~SNUD( 291 )-FRIC(2:4)~-FRIC(2,1)

CYAT( 24541 )==7TF
C MCOMENT EQUATION
——— CMAT( 35141 )==FXS({( 3,1

CMAT( 34242)==FVA=SNUD(2,42)=FFRIC(I+5)=FRIC(3.2)

CMAT( 341 ,3)=-EMADCIAAR-XCGRAM/Y 2,
e CMAAT( 24 2,1)==FXS(3,2)-CEYAxVO+ZCGeWTRCOS(THETAY /12,

1=XCoxWTxSIN(THFETA) /12,

CMAT( 24 2¢2)=(=EMN=-EMAD* VO IARCRAR=SNUD (3 4I)=FFIC{2,6)=FRIC(3,7)
— - CVAT( 34 243)=Y 1YY

CMAT( 34341 )==FXS(32,3)

CYAT( 3,48, )==FXS( 3,4)
e o CMAT(34452)==EMU=SNUD(341)=FFIC(3,4)=-FRIC(3.!)

CMAT( 3¢403)=7CGea M/ 12,

CMAT( 2y5,1)=-EMDE
.C  ELIMINATION OF DTF COL FCS CABLELESS MODEL CHASR,

IF(K30€( ’1,0NE|‘10)GJ T A1

IF(KODE(AR) eNE 42 IWNCITE(IW.B2)

1L CHARACTEG ISTICS')
KINE(*)=3,
N2 32 1=1,3
DT 33 UJ=1,2

87 CMAT(1434<)=CVAT(2,4,K)
60 T N

C CONSTEAINT EQUATION
B1 CHAAT( 4410l )==xP2

63

SYySsST €&

caBr1s27
cAB( 15237
cAB{ 134"
CABC 1552
CABC15-C
cag1>7°
CARM 1547
cABC152¢
cARC 1520
(of Y-1o3 R-0 Ka
CARBC1A2C
CADDYL2”
CA3C 1KA47
CABC 1657
CABC 154
CABC167C
CA3C 1437
CABC £ 7
CABC 1707

- CA3C171C

cAgC1 720
cagcr7r
CABC174¢C
CARC175¢C
CABC 1 7A"
CABC177¢C
CABC 1787
CABC179:
CA3C1RIC
CABC18:C
CADC 1327
cag2 1832
CaB” 1 Ra”
CABC 135¢
Ci3c135%
caq” 1377
CARC 18AZ
CAB(C 1337
CABC 1alr
CABC191”r
cABC192°
CABC 1912
CAB8" 174"
CA3L195%
CABC 1aaL
CABC 19 2

.82 FOGMAT( 8%, 'KIDE(2) (4AS REEN 3ZT FY PFOGe TN 2, FOS CABLELESS MODTAARM 133"

CA3l19an
caAnl2° ¢
carc2ny e
CAdl 2"~ 2%
CABRC 22 12C
cAnRZ 27 a4
CaRr 22 =2~
ca3l 2487

)

— e e et W,




gty

FILE?

c

47

| i

CABLE FOFTEAN T1I
CMAT(4,4241)==-XPT
CMAT(4,43,1)=2

ACTIVT CAALES CONTSAL £QS.

IT (K2DE(12).LE.CIGD
CMAT(145,:1)=04"
CMAT(2,8,1)=","
CYUAT(3e5s1)=2,0C
ITIKIDZ(61eQal s FeKICE(6)EQ.2)GC

TC 3¢ . . L

G? T2 a7
a5
1ct=2

G R UM-

TU 46

CMAT(1 412, 1)==(CNS(ANC(IC241))-CNSIADC(ICE,1)))

CMAT (24171 )==(COSIADCLIC2:3))=CCS(ADC(IC! +3)))
S CHMAT( 201N )= (ARM(IC2,3)%COS(ADC(IIC2,1))-AFRM(IC2,1)xC2S(ADCIIC2,3C2A03C 2222
1)))1/7124(ASMITIC1e3)xCOSCADC(ICIZ1M)=ARM(IC] 41)*COS(ANC(ICl VM VI/12CARL 224"

Ze
EQ OF .
CMAT(S5¢9Ss1)=¢2.x5 "CeFSBaA
CUAT({ S 4542 )1=4+2.4F 550%FL S3A
CHAT(S,37,1)=4AKSATE 2,

MITOR DYM, o

CHAT(S5,6¢2)==AK 33 Ta 2,4 AKSAV-5IMDRE SRA

CMAT(S5¢He2)==AJASMRES3A-GT M =S 3RA
CYAT(S548e3)=-AJASUM=ELSCA
EQ RPZLATING JULLEY RIATATION TN SvYS.

.. CMAT(5,4,R,1)==CS2D /12,
ACTIVI CA3LE FFEINIALK =19,
CMAT(742,2)=4KQ
CAAT( 796e1)=aKTH
CMAT( 74642)=AKTHD
CMAT(74,0,1)==1,
TNTAL YSLTAGE €1 FM ¢ EMC
CHAT( 3474 1)==-1,
CMAT( 3,941 )=
CMAT(Q,1141)=1,
RELATION NF THM T0O THMD
CUMAT(ReRy1)==1,
_CVAT(R,6,2)=1,
QELATINN DF TFENAK
CHAAT( 174 Se =1,
CHAT(1001Co1)=1,
CMAT(12:1241)==1,
Gd) T2 3!

T3 CTC

. FEFENTBACK LO2NO EQUATINN

3N CUMAT(Se2y2)=AKTHT
CMAT(S5¢8542)V==T4"E
CVMAT(SsFyl)=-1,

31 ITHD="
IS(KONE(14) FQaN)GTD

SUAST, CL ICX
IIX=K20DC(14)
1IN=KIINE(1S)

T3 32

AND INDUT DT

GEQOM, 4MOTOR ON TOP
CTALL DLGTH{CMAT{AR 401 )eCMATI 64101 ) eCMAT(E+241),1C1,C)Y

INTA CTOL IDN TD G T NUMIRATNE FNQTS

f

A N D ATA SY ST EM

[¥4)

cApT207C
cABT2213C
CaBC 209’z
tABC21¢°7
caABL 2110
Camc 2122
caABC 2Ll 2C
CABC 214c
caBL 215C
CABC214C
CaABC217¢C
cagc213”
CASC21t1Aq¢
capczatc
capc221:?
cagcaz22°

CABC 2257
CABC226<C
cAaBZ 227¢C
CABC 224"
- CcABT22al
caglt2Inc
CAB3l 21"
ca3~ 2227
CcABC 21237
cAB( 2?4
R .. CABC27237
CART 23AC
CARC 23>~
€ABQ 212437
cABC 223972
CcADBC 2407
caABl 241”7
caABl 2427
cAgl 24’
CABC244a
CABC 2457
CAB% 2457
CaRR 247
CARZ24A"
CARC 24 3C
cAB225%7
CARC 2512
cCABC 252"
CARBr 28130
CAHZ 2547
CABC2585)
CABL Z3A
cept2s7-
CAn~ 254¢
(o Yolal LN Iy
CART 2510
cCABT 2517
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L

36
C 35
L.1cn
C TH:

C AND THT

—..35

.71

70

65"
C N

201

L2 38 1=1,14

~ITCIDX 4EQ616)G2 T2 39

CCHAT(2+IDNs1)=ZA . .

.30 T3 651 e e -

- - e -
PGS —

cagLe FOE YR AN
ITC IDN NS 13)GC T2 S2
IDN=2

ITHD=12

IF(IDX «GT«14)GT TO 38

0N 34 K=1,3

BMAT( I +K)I=CTMAT( T, IDNWK)
CYAT( 14 IDNK)==CMAT(I +I0XsK)
G2 7O 32

DN 37 1=1.14

NI 37 K=1,3 ..
BUAT( "«KI=CMAT(Ie ITNXK)
CAa~{ 1 IDNWK)=CW?

CVMAT( 1, IDN, )=xDT
CMAT( 2, IDN, 1)=7"C
CHAT( 2, IDN, 1 )=EuNE
61 T 22
CAAT( 14 IDN. Y¥=XA

CMAT( e IDNW 1) =EVMA

N=KJID=(8)

CALL MATRIX(CHAAT NsRICTSeKBALIER).
IF(KONE(18) ,80.2)GD T2 35

D7 36 1=1.14

DY 36 X=1,3

CAAT( I, IDNLK)=RMAT (I .K)
IF(KINE(S) eNE oC) WEITE(IW,100) IEF

SORUMAT(2Xy * IER =%, I343X, *STE SUAT
SODTS OF THE CHASAC . TMWATe ARE

NUM3ITR 9F £CITS IS °*K4A°

KiA=x4A="
IFCITHD N

KAaA=X43 A4}

FVDVS(KAA)=(C 42+C o)

DY 71 I=l.K4A

Ca(xKaAa+2=-1)=Ca(Kl2r+]-1)

CINT INUE

ca(lir=r,

CALL PRINTR{IW.SO0TSsK4A)

«13)G2 73 70

CONT INUE

T4 SNJIBRERA EFFECTS
KIDE(14)=C

DN ALY IC=1.4

DN 2C¢1 1I=1,1C

DY 201 J=1,1C

NUM(T4J)=F,

TC=TF=TR$TYSNC

IF(ICeGTe2) TC=TUIIND

YIM(1e 3)==TCHCTS(ADC( L7 30
DUM(L44)=~TC*SIN(ACC(IC 1))
DUA( 1 6I=CISIANT(IC,1Y)
NDJU(2e VI=TTxCOSCANC(ICL 1))
DIA(2,45)==TCaSIN(AZC(IC+ 24

"1 6

R U MMAN O AT A

pPRSR AND PRV Tt ERFOR CJDE*)
IiN THE COVPLEX ASCAY '300TS*
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Sy ST EZ

caBC 262C
CABC 2521
cAaBnC 2sac¢
CABC265C
_.CAB) 2557
caABT 25772
CA302K320
CARt 269
CABL27CO
CABQ 2710
CABr =720
CA™ 273G
CABG274aT
CABl{ 2738
CABC27A7C
~aBC27TsC
CAg3L 279cC
CA8(C 2797
caAglLesce
CAST 2817
cABC28327C
CABC 283C
~€Aa37 2849
cAaA37 23527
CABC 28E&10
Ca3L 237"
CAB228AacC
CAB0233C
Ca3C 237t
ca3l 231t
cagg2oz”
Ca332922
cagg29a4”
cAaBC 2337
CABL 2947
CaABI 297,
c..322¢ .7
CA3" 298¢
cAaBG3CCc”
cABC 3217

CAa3f 2975¢C
CABL 3047
CA3C 337
cann2"ar
CARC 2092
cagl 21387
cagf 211+
Ca3C 2127
CAll 312"
CARZ 2147
Cadf 2157
CARC 21AA
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.
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7092

651

43

S DUV, R)(ASML [Ce 3)2DUV(L46)-AFM(IC,1)=DUM(2,.:5)) /12,

CABLE FARTRAN T1 G RUMMAN DATA

DUM{2:6)¥=CIS(ADC(IC+2))

S DUML3,3)=(ARML IC 3)*DUMI143)-ARM(IC,,1)xDUM(2,3)) /12,

DUM( 248 )=a"M( IC, 2)sDUMI 1,48} /12,
DUML3+s5)=-APM( 1L, 1)*2UML2,5) /12,

CALL DCOSLGUIC.DUM(As1)eDUM{A42)¢NUM(843) ¢TUM(S,41) 4DUM(S542) 4
1 DUM(S543))
CJUV(4,4)=-1,
DUM(S5+5)==1,
DUM{6,.6)=-1,
PUA(6,7)=AXSNUx 12, .
ISUICaGTe2) DUM(6E+,7)=AKSNLE12,

CaLL DLGTH(DUMI 7. 1)e2UNM(742)s2UM(743)+1C40)
DU (7e7)=-1, . . [ .
CALL YASH(3,7) .
DY 222 U=1,3

22 277 K=1,3

FXSIIoKI=ZFXS{JIeKDI+DUV(JK)

CCN™ INUFE

CAAT( 1e242)==XA il e .. -
CVMAT(1,2,3)=-XAD

CUAT( 1431 )=WT2COS{THTTA)=~XA®VD

CCVAT( 1y 392 )==XQ-XAC®VD
CUAT( 14 2,2)=2CGxAN/]12,
CAATL 1+ 192 )==-XV

. CMAT(1,153)=AV

CUAT(242,2)=~24A
CMAT( 2,2, 2)=AV=7AD

CMAT( 24 2,1 )=WT+#SIN(THZTA)-ZAs VD
CUAT( 2y 3,2)==20=-7ZAC%VD

CUMAT( 2,343)==XCRxaM/12,
CMAT(2,142)=-2V
CMAT( 3, 2:2)==-EMA .
CMAT( 3, 2¢3)=~-VADx(BaS=-XCG*AM/] 2,

LCVAT( 3, 3,1 )==CMAXVORZ2CGRITARACOS(THETA) /124 -XCoeWT=SIN(THETA) /12,

CMAT( 3, 2,2)=(-EMR=-EVADEVYQ)*(BAR
CMAT( 34 3:3)=Y 1YY
CVAT( I, 1,2 )==FMU
CUYAT(3,1+3)=2CG%xAaM/12,
03 722 1=1,3

Do 773 J=1,2 e
CVAT( 1o J9l1 )=CMAT( I4Je1)-FXS(IsJ)
1w=5

N=3

GJ TOH 655

CIONT INUE

IC({KODT(3) NZ2)RETU=N
IF(KI3DF(14) +SQe2)GC TI 41}
WEITE(Iw,s42)

FNSMAT(//7? COMPUTATION IF THE DENOMINATNR FQOTS*//)
LKODE=KNDT 14)

KDDE( 14)=D

CaLl, FRENI(FRDONTS,K44,C8(XKaA+1))

53 T K2

KIDZ(14)=LKODE

66

SYSTEM

caAgd 3177
caBC218%
CAAC 3190
CABC 32¢C7

.CABZ 221C

cAagn 3220
casc 3237
CABC 2240
CABC 2250
CA8C 32670
€A8l 3277
cAldC 2290
CABD 3292¢C
CAB80332C
CAaBQ 3310
capt 232¢
€aBC 3313
CABC 334C
CARC 3252
CA3C 2350
CABC 3370
CA8(C 2332

.CABC 3397

CASC 2423°¢
caAsG a1l
CAB” 342C
CABC 343C
CA3C 344’

. CABO2as?

CABT 3467
cast3a7¢
CA3C 2437
CABQ 36937
ca8g 25~
cal3c2s1¢
casf 3527
CARL 2572
CABC 254¢
C 8% 3532
CABC 35KC

- . CAaBC3ST7C

{AaB” 3582
CA3C 159¢
CA3( 3K%2D
CABR: 3610
CABC 3622
CASC 263
CaRs 3542
CaABY35R87%
caBC 385C
CAAC 2677
CABC 3687°
CABT 249"
CA3C3A7"Y,
CAzZ 371"

S
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1
COMME

so7

2

.S

ey

L

Sc3
....5C4

$29

531
532

777
53C

NN

0on
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caBgLc FJOETD AN T A . i G

& U MMAN AT A
CALL FREQIROOTS KA4A ,Z4(X4aR¢1))

_RETYCSN
END
SUBTIUTINE PT INTR (LOUT.ET(NZD0T)

_COMMON/FRQ/CA( 30)
DIVMINSINN ST(2,1)
K4=NEOQ T
WEITYS{LNUT 4 1)(CaulI)+1=24Ka) )
FORMAT( " ODOLYNCUMIAL W CONST TERM FIRST 4/ e(F27¢6:,4FE16.6))

NT DE INTS PETTINSMT INFIOFMATION ASOUT CHARACTEFRISTIC RJIOTS
WRITE(LQUT,527)
cI3vaT( »

IfMAGINAFY
CNATF=-CPS
DECAY FATIC

cECAL
1 'c SE~ IND=-SEC
2 'TaATlO
NEXT=]

I NEOOT.GT."
ACTITE(LOUT, 2)
FORUAT(SX,*ND FODTS?)
EITUSN

DD S7C I=1.NCOO0T
IF(NEXT,S0.,2) GO
SIG=2T(1.,1)
ASIG=13S(SIG)
AWD=ARS(RT(2,1))
THDI= ASIG=1,4425Q5
_THD= 9Q9Q99,
IF(THDI«GT o1 E~-5) THD=
IF(ANDWEQeD ) GO TO S31
NEXT=2 -
Wwh=-AWD
DNAT= AWD =
DIR= 999993,
IF(DNATGT el eE-C) FZA= 1,/DNAT
INDNAT = SPRTIASIGAx24ANDX*2) x,159155(0

T H/D-SEC
UNONAT~-CPS

) G3 TO S

YC 777

1. /THD

¢ 15915%

..DAvwpPT = D,

IT( AWD ~ 1 4,E1S * ASIG ) S03.5C4.5Ca
DAMPI= SIGN ( C25( ATAN ( AWD/ASIG ) ),
CHDI= THDI=xPEFR
DECR= 9QQQ99,
ARG= S1G = PEc
IT(ARGeLTe174,6) DFC3I= EXP (ARG) L
WRITE(LOUT,S529) SIGeWDe THL o THD I 4PFP ,DNAT, UNONAT ,DAMPF ,D=CS
FORMAT(E12¢8,2X 4 1H+,T1148,8F13,.4)
G2 TO S32
WRITE(LOUT, 532) SIGeTHD.THC 1
FOCVMAT(E12.8,14X02F°3,4)
G 2 529
NFXT=1
CONT INUF
RETURN
END
SUBRIUTINE MASH (NN,N)
COMMON /DU/ZDUM(12,13)
= SINAL MATOIX SI7F
TEIGINAL MATE IX S172F

=-SI1G )

67

Sy ST £

caBc372¢C
CABL 3732
cABng 374
CagClo1e
caBdcr2”
cAg”Cl3L
caABCCO4C
CABCCT S
cAgeQTAT
CaRC2272
canrcral

17T H/%,CARCAZQ"
DAP ¢ ,ca32z127

)CABCC1:°
CAS5CC12%
CABCC!*C
cAdCC11a?)
CABC2157
caBcl1sn
cAageal7rl
€A8C2193
CA8CQ013C
casnca:le
caAg3f021¢
ca3cc22¢
CABCC23cC
CAS(CC247
CABCC 259
CA3NC 26"
cagrn>7;
CcA50C23¢
CA3CC23¢
CaBL 2222
caABrC31?
caBy0 227
cagcc s
cagrcian
CAB7C35¢
CABCC 34"
(oF X2 TaRolly 45
caltL2an
CcAR0L 39
cA8CCa"
CABCCal”
CARZCa2?
cadCCcazn
caBLcaar
cARCCas?
CABQNraAD
CABCC4a 72
CABC7 49"
CARCCann
casgrecenny
CAB2C=y2
CARYTS|2:

(VT Y

f
Thovg
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- FILEZ CASLE FARTRAN T - = . G R UMMAN 0 AT A SY ST T ™M 3

! INN=N~-NN CABCCSH3?
!,,. D3 18C! LL=1sINN - CcARCNS54(
t L=aN+1-L CARCCSSY
% IT=L-1 CABC0CS60
‘g-___~““JJ=L-1 o - e el e e il o f e ...~ o e. ... €ABLZSTC
: D3 12€C1 I=1,11 CA3r Csal
N 170y J=1-34 €an2csal

-10C% DUMUTed)= DUMIT4J)I4DUMILeSITDUMCT L) Z7(-DUMN(LLL)) - CA3CCs”t
RITUSN cABC061C

END caBcCs2s
SU3RIUTINEG LAT . . CAB2CA?)

TOMMAINZ INT YT/ W, IR cagtieac

CIOIMMON /DAT/ AERO(175)AESND(S0)JKTIE(2A),LL CABCCAS"

e SUMON /7 PLYCHA/STDWXLGTHIS)IACC(Se3) s ARM(S 3) s TRWTLFTLTF .. .. CABZCHSL
COMMON /DU/DUN( 12,20 : €ARCCeRT7C
CawuvgNnyseERN/sCal 30 €aAgdl &332

.- EQUIVALZNCT(AEE2(456)e XCGre (AT70C(47) 42C3) CaABTCA37
STOUIVALFNCF(AFET (63), THITA)J(AEFM (4Q).VD Y+ (ASEED (SC), aw) cazczcrze?
SAUIVALENCTI(ASSD (S1)e=HI )W (2ZSC (S52), WT) s (AT (352).3 ) CAsTITIc

o _TOUIVALZNCEZ(ATFS (54)¢C3AC )4 (ASSQ (55)+SW ) JLAESO (56)s XIXZ) C€A3°3728
EQUIVALFNCE(AERD (S7)eXIXY )4 (AS20 (53),YIYY ) (ATSN (S9)+Z1ZZ ), CA32C73S
1 (AECN(GS) 2KE ), (ASSO(1CC) s AKLFT) caacn7ac
e _TQUIVALENCE(AESO(117), USN2),(2EC0(119) JAKSNU) ¢(ASID(127),4<SENL) CA3CL7S2
SQUIVALENCT(ASFI(123)s AKSY)o(ATFD(124) ¢ AKPHI) ,(ASRO(123)4A<T™HED), CAICCTES
: (AERN(126), AKAZ)¢(AEEN(127)s TISY),(AFED(128),720H1), CARLC77?
. 2 (ASFO(129) 2 T3THT )L (ASFC(13C), T4AZ) cagsc73?
EQUIVALENCE(ATEI(121) 4 AKSAT) L (2SRO(132) 4AKSAV) (ASRO(133)42JaSM), CA3TA73T

: (ABED(1324),753A) L (ASEN(13S5),5SLS3A) (ATSD(136)s =S3D)¥, CASCC2ZT

— .2 . (ATRI2( 137V AKTHI ) S LASET{133)y AKTH) J(AETJ(133)s 30MD), CARTCALL
3 (arFc(14™), AKQ) s (AZET(141) AKZ) (AFESI(142)4,£<0SD), Crx~"r 2"

4 (AFEFNr(143), AKY) s {AES(144)s aKYD) CA37CR3T

R CQUIVALENCTCACEND( 1)y CXUP) 4 (ASEDR( 2)e CZUP) (230D 2Y, TMUPY, CA3CCR47T
1 (AEFOP{ 4), CXAP) (ASRID( S)e CZAFP) J(ATSIO( /), TMAD), CA3NCR3T

2 (AERND( 7), CXQP) 4 (ASECF( RB) e CZQP) J(AFZOP( 23), ZUIYO), CAATCAAT

e - 3 (AETID(12)y CXTT) o (ACKRTO(L1), 7T202P) o(AZ=2C(12)y CVII), CARTNC32TT
a (ASRIP( 12) s CXDEO) L (ASEDOP (14 ) 4C7NEP) G (ATSOC(1IS),CUDTPY), TA3°(A37

S (AECPD( 18) . CXATN) (ATeTE(17),C7AaMD) AFSAR(1]),0 4300y, CaAx7CE37

- ) (ACCOD(13), CYSP) ,(ASF0OF{20)s CL3F; ISNP(21)s INRD), CASTCIIC
7 (AERI0(22), CYPD) 4(ACRIP(23)e CLOPPY,. sFIIP(24),s IN2P), Ca37C21N

8 (AEEND(25)y CYRFP) L (AERCO(2h) e CLEP) ((AZ~TP(27)e CNSP)s CARCTI2N

R - (ASEOO(23)2CYDEP) 4 (ACECE{2Q) 4CLDTP) Z(AFENC(IT),~NMDSPY)y CARTCO2AT
A (AFCTD( 31),CYDAD) G {ASETO(32) +CLDAR) L (ATZRIF(33)eCNDAD)Y), Ca3ITHaT

8 (AFERDDP(34) o CYDSIP) L (ASFOR(I5) ¢ CLESP) L (ASTOP(3K),CNNSPY  CABZLIST
DIMTMNSION CH4AT (1641494 3)¢3MAT(14,7) CLACL 3RS
COMDPLEX RIDTS(44a) CA3CCo™
COMMON/SNURIAZSNU( 362) 4 SNI3C) s THUSN, THLSNSNUD (3,2) caBLCaAq?
CIMMON /FZUGH/FS IS 3, A) caagCnar
DIMENSITN FXS(2,12) caslicl-

Py 12 J=:1,3 CARC 1M 1"

NO 1T K=l, 2 caAg3nic2e

17 SXS(JexI=", CARYYI™ 24
IF(KODNE(17)eSQ.3)GZ TO 65C CA8l 174

« D211l IC=1.5 CAZT 108"
IF(KIDE(LI) eTQ eV eANDICe€FQeSI O T 1} Cadrt)rae

N 3 J=te8 camrirT e
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CasLE FAETIAN  TQ GRUMMAN D AT A
DD 3 x=1,A
DUM({J.K)=2,

TINS=TF
IS(ICeGTa2)7INE=TS
ISCICeGT o4 )TENS=TLET
CAa1=CIS{ADC( I, 1))
CA2=COSCARC(1C. X))
CaI=C2S(ATCIZ, *))
ISCABS(CAl1) LT, 2C1) CAL=C,
I=(AR§(CA2).L*..3C2“ Caz=<¢,

CTE(A3S(CATIN L TL. .00 1Y CA3=C,

DUV 1, 2)==TENSHZAL

DIVl 1,3)=7INS*CA

PIM{ 1,4)=CA2

DUM( 26 S)==TENSHSIN(ADC(IC,2))

DUV(2,2)=t ACMUIT L 1)*2UM(142)~ACM(IC2)ATENS®CAZ) /2.
UM 2, 2)= A4 [T, 2)=nUM(Ll, )12,

DUMI 242 1=( ARM{ T T, )2A2-AcM(IC 42)8CAL) /12,

CUM( 2,50 AFM( £, 2)eTENSeGIN(LNC(IC,1)) /12,

DUM 24 A)= AR 1Z,1)%DUM(1.€)/712,
DUM(4,4)=-1,

fuUM{a,3)=C,
TF{ICAGT42)0 1M 443)=AKE=12,
IFLIC.GTea)DIV(4,)=aAKLFTKY 2,
DUM{ 3, 2)=-aM (2, 2)22U(2,2)/ 2,
DU“(3o3)=(-‘:“(!Co3)‘CU“(1'3)—A=M(IC.2’*TEV5‘CA2‘/lZo

DUMI 348 )=(ARM( IC, 2)%CLAZ-ALM(IC,3)*CA2) /12,
CUVM(3¢7)=2-aRM{ICe2)xTENSERSIN(ADC(TICs3)) /12

DUM( 3, €)== ASU{ ICy 2)sSUV{),A) /12,

CALL DCOSDUIC «TUM(S,1) 40N (5,2),2UM(S,3) DUM(S,1) ,DUNM(B,2), YUl
160 3o DUM( 741D e2UM(742)eDUN(Te 3))
DIN(S,S)¥==-1,

DIUM(E,6)=-1,

DUM(747)==1,

ISCIC«GT42¥32 T2 2

CAL'. M3SH(2,7)

N a4 J=1,3

N3 & K=1,2 .
FXS{JeKIZEXS(I oK I+ZTUN(JI oK)

GO T2 1

IT{1ICeGT4)G] T3 S .-

CALL DLGTH(CY LTS, C2H, 3, 1)

CALL DOLGTHIIYD,Cl230C,LCHD,4,1)
DUM( 8, 1 )=CY+LYPD

oUM( 3, 2)=COS+CP3D

DUM( 8, 3)=COHICOND

DIM(B,)==~1,

CALL “MASH( 3,8)

6GY) T2 ~

IF(KOYF(11)e=2"¥6G7 TO ¢

CALL ODLGTH(DUM( 39 1)42UM(8,2)4DUM{R3) ,5,1)
DUMI3,8)==1,

CALL 1aAcH( 13,9

53 T H

CIONT INUE

Sy S Y <=

CARC 1C a7
cABC 1297
CAPC 117
catiilc
caBCli12e
Ca87 11 2
caB8G11a”
CarRZ115"
caBC116”
caARCl1I?T”
caR~ 114
CABC 1
CABC122¢C
Ca3{121:
capci22r
caal12*?
caABC124
CABC 1252
CaARJ 124~
ca3l127”
cA8C1238¢
CABC1l123”
CA3C13°7
Cas21131°
caal 1327
CARC 132
CaAsC 12432
capT12sz
CABC 1 2as?
caas127»;
CaAfg 1332
CABC 132
CABC14
CAET 142
carc 1a2°
can~1ar
CABT 144’
CABC 1457
CARC 145
CABC 1477
cagl14a?
cagr1as-
cARC1sC
caglis1z
CABC 1527
cABC 1573
canr1s4?
CABT 185~
caABr 1542
CaBggis>~
Caprleas
caBt 1572¢
caABoiIn:
CAGT 1~
CARZ 1e D~

e —e e wen m————-
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oFILED

Y pr WM

1

. .
$ ) ;
ca3aLE

11 CONTINUE

F2PTRAN

|
i

-
-

1

- GRUMMAN

.C COVDLETE SUMMATICN OF CA3LE FOFCZS £ MOMENTS
ADD SMNURIFER INCREMENTS

C
1

12 CALL LATSN
-DJ 3 U=1.2
D] 8 K=1,73

B FXS(IeKIZFXS(JaK)ESNU(IK)

caLy

FEICT(1)

C ZEFO CABLE EFFECTS FOF CARLELESS MAODEL COPTION
IF(KODE(13) NEe=211G0 O 62C
IF(KIDE(D) NS I INCITE(INe22)

B ). 3o

611 SNUD(1Tl.J4)=C

IC=1,0
DY 638 I=1,1C
N2 62S J=1,1°

22 TICMATI X *KINE(O) HAS BEIN
IHARACTEFR ISTICTS*)

KI2Z(2)=3
0D 2C J=1.,3
NN 25 Xx=1,3
SNUD(JK)I=T,
20 FX53(J.K)¥=C,
DY 21 J=1.3
- D2 21 K=1,4A
21 FIIC(JI.x)I=",
G2 71 €20
CONTINUE
KIDE( 161=C
N A12 1=1,7
P2 817 JU=1v5

616 FTIC(1.40=".

DI K11 1=1.2
__.D2 611 U=1.3
SNU( T1.JY=0.

D) s

— 605 DU Ied)=""

TC=TF=TC#TUSND
IF(ICeGTe2) TC=TUSKND
CAI=CIS(ADT(ICy L))
CAZ2=CTS(ADC( IC, 21

CA3I=CNS{ADC{1C.2))
TF{ASS(CAL) oL Teel72) CAL1=C,.
IF(ABS{CA2) oL Taa23C1) CA2=C,
IS(ABS(CAT) L Tael(1) CA3=C,

DUM( 14 2)==-TC*CA
DUV 1, 3)=TC*CAZ

DUM( 1,4)=CA2

DUM(24£)=="CrSIN(ADCIIC,2))
CUM( 2, 2)=(ARM( ICe 11*2UM(142)-aFV{IC+2)*TCsCA2) /12,
DUM( 2, 3)=4SMITIC, 1 I82UM(142) /12,
CUNL 244 )=( AR IC §)RTA2-ARM(IC,,2)*CA1) /12,

DUM( 2,

UM 2, 6)1=ARM( IC.1)=DUM(14sH)/12,

DUVl 3.2

T=ACUM( [Cs 2)EUM(142) /712,

SY=ASM(IC, 2)*TCxSINCADC(IC. 1)} /712,

D AT A

DUALZ2a3)=( =27 (TC31eDUM( 1431220 (T1C42)ATC*CR2)V /12,
DUVL 2,8 )=(ATA( 1Cy 2)xCA2=ATNM(IZ,3)=CL2) /12,

*

SYSTE

T0

caer 153°
cAaBf 164
caBg 1 65¢C
cagr 1660

- CaBC1As70

cARL1A87
CABC1K9C
CABL17CC
CABC 171G
caBg1722
CABCY73C

ST BY PFNG TC 3 FOF CABLELTSS JVIDEL CCAanrt7arl

CaAnI 1 75°
£a3C 17572
caBci7z?2
cagc17az
CABC 1797
(of V- 1ob N Tl e
CABC121C
cancia2g
CABC183¢&
CAB" 1840
CARL 1357
CABL 18KC
C€a3c1Aa?”7
CART 18434
CABC123C
CABQ199C
£a3¢121?
casgl122”?
capf13ain
CABC 1942
CARC 1S55(C
€aABL 1952
cAg3ci1aer
can{19a3c
cagc199I
CABC 2240
cancaT1¢
CARZ 272D

- CABC2C 32

CABZ 274r
cARZ2Zsn
canc2nsn
casra2c?¢
caBca2an
CA8C 2Car
CABZ212¢
cagc2117
CARL 2129
cans 21 3¢
CABO2140
can” 21 3n
capl 2 ise

a3t 2178
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P FILE: C2ALE FNRTRAN  TQ _ GRUMMAN DATA SYSTEHWMS

, DUM( 3, 7)=-ACM( [Ce 2)eTC*SINCADC(IC.2)) /12, casc213¢
L DUMI 2, 6)==ATW(1C, 3)22UN(1,6)/12, - . - . . caBt213¢

DJAla,a)==-1, casc 2200
4 DUM( A4, 3)=A<SNU*12, CABC 221°¢

o _IS(ICeGTe2) DUV(G,8)=AKSNL*12, e . . .. . .. ... castz222¢

CALL DCIASN{ ICDUMIE 1) DUV(5,2) 4DUM(S 43) ¢DUM{E 1) DUM(6,2), CcA8(223¢
: 1 DUM(A,3),DUMI7,1),2UM{742)sDUM(743)) CABC 224¢
§ DIV(S,S)==1, _ o CA8C 2257
g DUM( A, A)==1, CABC 2260
H NUM(7.7)=-1, capcz227¢
P .. DuMla,Ar=-1, ) .. .. . canAc22a3"
; CALL 7L GTH{DUMIAL1)4dUM(8,2).DUM(8¢3),1C,1) CARC 229C
3 CALL “ASH(3,.,8) casc232?
e 07 249 4=1,3 caBc 2312 .
: 70 689 K=1,3 CABC 232¢ |
2 649 FXS(JeKIZEXS(J K )+CUMI I oK) ) caBc 2237
;.- 60C CONTINUS o , L €AaBc 234aC
§ € ADD AERO INCREMENTS CABC235°
Y 620 0= .SEIHDRVIEVO cagn215¢
L Q53=0%Sw S ) CAB0237¢
IF(VO «NFLD 4 )QSV=AS/VI CABJ 2330
. IF(VD .EQe” ¢ )QSV=30 CARC 239C
. IF(VD NT oM, )TV 2,5VD) e A . CaBCza(?
IFIVOEQLL o )BOVES, CAB2 2411
_ YV=CYRO%ItV CA3C2422
o ELV=CLNP#$2SV*D . caBC 24122
ENV=CNRE*Q SV A caBc2aan
¥Yo2=lyYyOr&xNS=x3nyV CABC 2AaS8¢C

— ELP=CLPP%x8IV*NSx] o « . ) ) caBC 245"
END=CNPP*RIVEQ S %R Caar 2a7?
YS=2Y3IP»1Sx80V CABC 243"

o ELS=CLRP*ATVHQS =3 CaBC 24737
CNE=CNSD®AJVENS A i ca3C253¢ :
YDR=CYNRSDeQS CARN 251 ¢ :

e ENDR=CNDIO>xQS=P [ . . - CABL 252" ‘
ELDG=CLNSD %G %A CABC 253C
YOA=CYCAPXNS CABC 25a¢

— ENDA=CHDAD xS =3 L CABC 255:
FLDA=CLDAD*QS=3 CAR% 2547
YD5=CYDS2%15 CABC 2577 !

. _END3=CADSP*QS«A o o .. cAaC2537 i
ELDS=CL PSP =QS=A CABC2532

42 DY 113 I=1,1a CcABC 240"
DI 113 J=1,1a CABC 251C
DY 112 K=1,3 CAB0 2522
113 CUAT(1eJeK)=0,C CABC 2537

C__ Y F22CE SQUATION . CARC 264"
CMAT(1,414102=FXS(141) CAR2 2457
CMAT(141¢2)==YV=SNUD(141)=FRIC(1,8)=FFIC(141) CARC24%(
CHA~(1s143)=2% CAB2 2477
CMAT(14241)==FXS(1,2)+YVEVC-WTHSIN(THE TA) Cad”s 2430
CYAT(1¢242)==YE=SNUD(142)=FFIC(1+5)=-FRIC(1.4+2) CABC 2A9r
CMAT( 1,2 V=AM XCG/L 2 CARC 27):
AAAT( 1401 )2="X2(143)=wTeCCS(THTTA) CAnT 272
CAAT( 142020 ==VYD=SYUD(1,2)=FCIC(1+K)=FRIC(]+3) CA’C272r

':;;« -
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.FILEZ CABLE FIRTRAN T G R UMMMAN D AT A SYyYSsT

CUMAT(1e2y3)==AVS?7C(C /120 CARZ273C

€ YAW SQUATION . o cAgt 27a¢
CAAT( 241, )==FXS({ 2,1) CABL 2757

! CMAT(24142)3=FNV=SNUD(241)-FRIC(2.4)~FRIC(2,1) CASC274¢
e CMAT(24143)=AVEXCG/12, . _ e CABC277:
CUAT( 242+ 1) ==TX5(242)¢Z NV*VO-XCG‘VTiSIN(THF'A)IIZ. Casr 2787

) CMAT(24242)3=SNC=SNUD(242)=-FRIC(2,5)=FRIC(2,42) caaco7ac’
R, CMAT(2,2,3)=2122 - - e e e .. CADz2a50
: CHMAT(2,2,1)==FXS(2,3)~ XCGthtCOS(THETA)IXZ. CABC 2R
CMAT(243,2)==ENP=-SNUY(2:3)=FRIC(2+6)-FRIC(2,3) CABC 220
CAAT(2,3,2)=ax1IX2Z . . CABL2232

T C ROLL EQUATINN cA8C22a?
CAAT(341,1)==-X5(3, 1) CABG235%

. CMAT( 24142)==ELV=-SNUD(3,1)-FRIC(344)=-FRIC(2,1) - ... .. CAB%2157
CAAT (34143 )==aMx7CG/12, . cA352872

CMAT( 23241 )==FXS( I, 2)+ELVEVN+ZCGewWTsSIN(THETAY /12, CABC 2937

o CVMAT( 342, 2)==FLR=SNUD(3,2)-FRIC(245)=-FFIC(3,2) ca3c2a3”
CUAT( 3,2, 2)==-X1%2Z CARC 26729

CMAT( 3, 2,11==FEXS{3,3)+7CG*WT*COS{THETA) /12, casf 2o01¢

CMAT( 34 3,2)==EL2=SMNUD( 24 3)-FRAC(I +£)=-FRIC(3:3) L . . .. CABg292:

CMAT({ 343,3)=X1IXX CABC 291

C ACTIVE CABLE CONTREOL EQUAETIONS caBc29acC
s IT(KODE(13)NE LIS TD 38 o L .. €CA8{295:
IZ(KINE(SH) €0 01205 oK NE(6).50.8)50 TC 46 CaBC 2947

122=2 CAagl237¢

121=1 : CABC 293¢

GO TY a7 €AB0 299:

A6 (C2=4 caBC 327

— 1C1="1 i . L .. _. Ccamna1:t
87 CMAT(1e410: 1= {P3(A3C{ICT,2))-20S(ALC(ICIv2))) CARL 20 27

CMAT( 342002 )=4(ASM(IC2,2)2COSCADC(IC243))-AFVTIC2,3)=2COS(ANCLIC2,2CAR AT
e L IIII/124-(ATA(IC 1, 20 C2SIADCCIC 1 93))=AFRM(ICI +2)-«DS(ADC(IC:2)))/12CABC27Q7

2 . cagc 2752
CAAT( 21701 )=4(25M(IC2+1)12COS(ADC(IC242)) =aF .22)%COS(ADC(IC2, CARM3ITKE
C11Y) ) /712e=(ACMUICL 1 )*COS(ADC(ICL142))=ACN(ICLy2)2CS(ADCIICT2 1Y) a3t 2t y”
2))/:12, CAB2 37 3”7
C EQes 0% MITNF DYN, cABr 3ran
_—— CVAT( 448,11 )=42,2CS530x5SAA . oo . CA8{ 312¢C
CMAT (448,42 )=4+2,x5520%EL SPA ca3r 3114
CMAT(4,5,1)=4833Te2, caBz 3127
e _CHAT(A44592)==AK3T3 T2 2,5 AKSV=-3NMDRT SRA . L . . CABT 3113¢
CAAT(44543)=-2AJACMEFSIA~-GOVOILSBA Cadc 3142
CUMAT (4473 V==A0A5 '3 E_SHA cagr 21 s
CALL DLGTH(CMAT(S 141 )sCMAT(Ss291)sCMAT(S54+351),1IC1,1) €CA82315°
CVMAT(S5.5,1)=43530/1 2. Cag2 170
C EQ FI3F TOTAL VOLTAGEZ=ACTIVE SYSTIM+INPUT VOLTAGE.EMD ca30 18”2
CUAT(Q,F,1V2=-1, capl *13°
CUAT( 94,94 )21 cAl" 2?20
CAAT(9,11,1)=1, CAR~ 321"
C FEEDIACK CPONTEDL €1, CAB~ 2220
CMAT( 6y 242)=AKDSRD CABZ 252
CVAT(64%,!)=aKY CABC 2040
CHMAT(A e 7y 1 )=AKYD CARl 22=¢
CYAT(He9e1)==1, CAT" 22A7T
C RTLATI ANGULAT SATZIS T ANGULAS DISPLACEMINTS CARC 3277
T2
‘w “m,_h;m,,s;_rm_.ﬂ_mjw - 2 157 o i B A i i 11 1 Ao ) e S e T T _.._-“ e
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@

FILE"

cap <€

CMAT(9, 2,
CMAT(8, 1,
CMAT( 7,5,
CHRAT( 7,7,

C__RELATION NF DTC YO DT AND

FIRTRAN T G

2¥=1.

1)=-1,

2)=1.

1)=-1,

OTFB.

CMAT(2044,1)=1.,

CHATL1C, )

QAT (10,1

GO YO 31

Csl)=1e
2el)==-le _ _ ... .

: C RUDNDES FEFDARACK LOIP
33 CMAT(A4,2,2)=AKSY

CAAT (4,4,
CAAT( 4,4,

2)==-T3SY
1)==1.

€ AILESNN FEEDRACK LNI?

C SswvuasT,

—-3a

3a

3

39

3?

CVMAT(S5, 3,
CMAT(5,5,
CP2AT(S,S8,
CVMAT{l,4,
CVaAT( 1,5,
CAAT (2,44,
CMAT( 2,5,
CMAET( 3,8,
CRAT( 3,5,

31 IS(KODE(16).30.0)60 TO 32
coL 1ox

IDx=xCOE(
I ON=XINE(

2)=AKPH]
2)==T2OHI
1)=-1.,
1)==Q8xCYCR>
1)==NCExCYDAD
1)=-28s32CNNEF
1)==25«3=rDAD
1)=-Q0S«BaCLDCP
1)==0S«B=xC | DAP - e e L
INTZ CCL ICN T3 GFE T NUMERA TOZ
15)

17y

IFLIDXeGTe13)GD T2 38

0D 34 1=
09 34 K=}
BMAT( 1.X)

114
3
=TMAT( e ICNWK)

CYAT( I IDNeK)==CH8T(14+1DXeK)

G2 T3 32
N1 37 1=1
D3 37 x=1
BAAT(I,K)

v 14

»3
=CMAT(I,IDN.K)

CYMAT( 14 IDNGK)I=,0
IT(ICYXE2.15)G0 T2 39
IS(IDX «aEQe16)G T 41
CAAT (14 IDN, ! )=VYDR

CMAT( 249 IDN,y L) =ENDE

CUAT (24, IDN, 1)="LDF

G3 TH 22

CVAT(1,ION, 1)=v"na
CVMAT( 2, INN, 1)=ENDA
CUMAT(3,IDN, 1)=ELDA

G2 *0 32

CMAT(l4IND Y)YV
CHAT( 2,4 IDN, 2)=ENV
CUAT( 3, ION, I)=F1LLV

N=KDZ(9)

CALL MATRIN(CMAT N, RINTS,KaA,IFO)

19(KONF(
09 3~ 1=1
DO 36 K=1

6) «FAe" )G TN 135
s 16
+ 3

R UMMAN

faQTrs

D AT A

73

Sy

caBcC 32437
cA8Z 3290
cAB2 3237
CcABC331¢C
CABD 3327
€A80333¢
cago23ac
€Aa8C 325¢
CABC 3267
CABN 337N
cag(3i3*3=
CcAB” 333¢
CABG 24827
CABC 3410
CABT 3427
CABC 24327
cABn 3440
CABC 245C
CAB” 245¢
CAB0 3470
CABC 3427
CARAC 349
cAanl 35°72
CARC 351¢C
caB(C 3527
cAgC 3532
CABr 38aC
CAB” 3557
cAB( 3s54¢
CARL 357¢
Caf 354a¢
CAS80 2530
CABO 36”7217
CAB? 2413
cABl Is27
CABC 2632
caBn3Is4n
CABL 3650
CABC 35D
CABC 3572
CcaBC 3,532
CABC 3597
caBl 2727
CABC 377
cABC 3720
CaRC373C
CARC 3747
CaQC27IsM
CAQ 3757
CABC 3777
CABl2?7ag
CABC 3720
cCABF 347 2
CAR" 331
Cafnl 1327

S T & v ¢




i
FILE?

36
c 3s
c 1c”

C THE

C .. SFDOTS!

cas.C FIRTYRAN T G R
CAAT( T4 INN,K)=Q4AT(I,K)

IT(KODE(S)a NS el) W ITE(14,1C0) IEF

FISMAT( 2N 1ZT29 1 3,3X,*S7F SUCKR. PQFAR AND
SO33TS OF THE CHASACTEFISTIC ZQUA T, ARE IN

AND THE NUMAES OF FOOQTS IS *K4A°
35 K4AzCaA-?

CALL PRINTR({IW,SN175,KaA)

IC(KODE(3Y aNE2)IETUEN —
IT(KOCE(16) «ZQ.2)G2 TO 44

WOITE(IwWea3)

EJICUAT( /7 COVDYTATICON OF THE

43

44

1

- N

IXL GTHLIC)

)

LKIDE=KINF( 15)

KODE( 158)=
FFEQLIIRODTSsK4AC4(KEAS]))

caLLl
6G) T a2

c

KOCE( 14)=LKINF
CALL FrEQ2(T0NTSeK4ACo(KR241))

PITURN
eND

DENOMINATOR

Uuwvv AN

D AT A

S

PRAM FJR ECENF CIDFY)
THE COMPLEX ARRAY

SQATS* /)

SUBSJUTINE DCOSDUICsCYL1eCPSI1eCAHIY «CY24CPSI2+CPHIZ24CY3I4CPSI3

CPHIZ)

COMMON /PLYCHA/STDeXLGTH(S) 4ADC(Se3) s ARM(S543) o TF ., TLFT ,TF

XVAL=10"2,

53 T2 1

XVEAL=COTAN(ADC(IT,2))
XAT=AEM{ IC, 1)
YWT=AQM({IC,2)
ZwY=40M( IC, 2) -
CY1==COS(ACCL{IC+2)1)2Z20TANLADC(IC 1) I/ZXLGTH(ICI =12,
COSIY==(YWTHSIN(ADC(IC 1))+ XANTRCOS(ADC(IC,+2))=COTAN(LCC(IC,1 )
L 2ZXLGTHC IC)
COHIL=(ZWTxCIS(ADCUIZ «2Y)xCOTAN(ACC(IC 1)) -YWTECIAS(ADC(ICes3) )=
1ICOTANCADC(IC, "1 I/XLAGTH(IC)
CY2=SIN(ADC(IC, 2))/X_GTH(ICY=12,
COSI2=(YNT*¥COS(ADC(IC 1 ))*C0OTANCADC(IC 2)) ¢+ XwTRSIN(ACC(IC2)))/

e - IFCABSCADC( ICe3)-3,13159),GTeeL20C1)GO TO 2

CPHIZ2==(7wTxSIN(ADC(IC+2))eYWT2CIAS(ADCLIZ+3))%xCOTAN(ADC(ICo2)))
1/7XLGTHLIC)
CY3A==COS{ADCC IC, 2) ) XVAL/XLGTH(IC)=12,
CRPSII=(YWT2CNS(ADC(IC, 1) )eXVAL-XWTECCS{ADC(IC,2))x
IXVALI/ZXLSTH( IC)
CPAHIZ=(Z47«COSIADCL IZ+2) ) XVAL+YWTsSIN(ADC(IC+)))
T/XLGTHOIC)

SETURN
END

SUBSMUT INE SNTEV (FXSN,FZSN,AMSN, THETA)
COMMANY/ INTUT/IwW, 12
COMMIN/NAT/ATEN(175) 4 ATRND(5C) o+ XCLE(26)4LL
COMAN 227 20 7)

COMMAGN/ZTAL /2Z2(3937)
TOMMONZSNUBA/ZSNUL 24 25 s SN(IC) o THUSN s THU SN« SNUD (3 ,3)

SOUIVALENCI(AZEN(I7S),

SNUX) 4 (A=RT
(2E=D(12%),

(1€,

SMLX ) 4 (ATFO(103),
(AFSI(111)eSNUST) o (AFCD(112)63NUANL) o (AFROCTII3Y (SNIRBLY,, CATTTNGT

SMUY)Y « (AERD(12T),
SNLY) o (A7 (110 )

T4

Y ST E ™

CABC 3337
CABC 2347
CAHZ 23317
Caf? 3867
€ABz 2372
CABN 3482
CARCQ 3RIC
CABO392C
CAB3 391
cagc 392C
€ABL 2322
caBc 234
CABR 23ISG
CA80 3340
CABR 397C
CABL 398RC
CABL 2337
CA3CaC?"
€ad3471C

. CARZaZ2C

SNGTY,
SNLZ)Ye 2AT" I N

CABTaR 30
CABOanAC
CABC 4L 52
CABZA4S"
CARCaT 7
CA3Ca~ a3l
caA3247 37
cagcs41~?
CcaA8c4a1
cansal12”
caacaet3r
CABC4al14aC
CAlf 4150
cagt gl sC
CARZ a1l 7?r
Cangl 4187
cagrator
CABC42s "
CART 4w21C
CADC4222

. CA3Ca272¢

CaBra2a(
CaAB2 4252
CABC 425"
CARBr427C
CARC 4290
c_\BP(ﬁlf‘
CARICA2
CARC TN 3L
capresarn
capzclsz
CARCT "l
[olf- SaRol ol dia

e grm eyt ERAEERT B AR N WP
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- FILEY CABLE FIRTEAN  T] ... .. GRUMMAN DATA _SYSTEMSES

1 3 CAFRD(114)4SNLST)L(AEED(L15) ,SHLWL) s(ATRR{116)4SNLAL)«CARTC L
[ a CAERD(217)eTUSND) » (ATFEN(113) e TLSNC) o (AESO(119) 4AKSNY)CABNTLD
§ 5 CAE9D(12C) sAKSNL) - (AEEN(a9), VD) 2 (ASFO(S1)e RHO), CABS0120
5 6 CAERD(T76)eWLCR) LLAERO(T77) 4 STACE), CABC 0130
S T . (AERQ(78).5LCA) L . CABCC147
FAUIVALENCE (SN{ 1)e GX1)e(SNC 2)e GY1D,.(SN( 3), G2t), CAS0C 153
1 (SNL &)y GX2V4(SN{ S)e GY2) (SNl 6)s G22). cARZ Q1A%
.2 (SNU 7)s GX3)e(SN( 8)s GYI)L(SNC 9V, GZ2), CABNOY 70
2 (SNG17) s GXa) o (SNIUL1)s GY&) o (SN(12)s GZad, CABCC1acC
a (SNU13), THU),,(3N(14), THL)(SN(1S), 2LU), CABCC196
B (SNQ{1KA)s ALLYD, ) CABC G2~ "
e (SNU19) o THGXI) s {3INT2C) e THGYY) s {SN(21) « THGZ1 ) cass 210
7 (SNU22) e THGX2) ¢ (SN(23) s THGY2) , ( SN(248) ,THGZ2), caa>cz22n
_.._.8 (SN(25) s THGX3) 9 (SN(26)s THGY3) s ( SN(27) + TH522), ) CAB2C273C
9 (SN(23) ¢ THGXA) 4 {3MN(2Q9) s THGYE) s (SN(3C) « THGZA) - cancc2an
I=(KPCE(10) £Q.2) GO TC SECCS . captl2s5r
IF(KINE(10) SQe3) GO T3 56C5 ) . CA3"C2R7
CALL DFCSN(THITA) cascc2re |
IF(KDREL10) JNFL2) GO TO 50¢3 cA8CC23c
C _TEFUS: TD MODEL SNUBS3ER ESFECTS (4IDEL UNSNU3BED)Y . . el .. CABO%29C
Q= ¢ S*PHIAVIxVO CABOr 390
CALL STINT(Ne¢ALUS s 1,415 TUSNNG) CAB" 312
T__ . 1IF(NGWNEL?) GO T2 50C0 e e .. . . _caBCC32-
CALL STINT(QsALL+ s1s1sTULSNNS) CAB3CC33n
IFING«NEJN) G0 TO SCOC caaCcnTan
CAL. STINT(QsALUs 0242+ THUSNGNG) . CAB0C35¢C
IFING«NF~) GO T SC00 .CABCC 251%
CALL STINT(QeALL S+ 2+ 2¢ THLSNGNG) CABCC 370
. 1TING.EQe7) G2 T2 5ncC1 O - - - . C£AaDB2C3237
SI0” wWIYITE(IWeSY72) NG3eALLALULQ cA3C T3
5002 FICMAT(2X, YSRENT [N SNURIEL TAJE 1«2 o, NG=0,13,3612,.3) caAlccann
i PITURN CABCC413
5001 COANTINUE cABrCa2r
C CALCULATING FARCT AND MOMENT SE5ZCTS CASNGa 0
. CALL DECUSN(THITA) . . CARGCsac
EXUSN= 2.%xTUSN*GY] caBC a8
SZUSN= 2,%TUSN®*GT] CABrcaesc
AMUSN= ~SXUSNESNUZ+SNUX== ZUSN . CABCCa7C
FXLSN= 2.=TLSN*5GX3 CABGCaar
FZLSN= 2%xTLSN*GZ 13 _ CARCCaQC
. AMLSN= FX.SN=SMLZ4FZLSN®SNLX  _. _. R N , . . . . . CABCCSGC
EXSN = FXUSN+FXLSY CAB2CS1C ¢
FZSN = FZUSN+FZLSN CABNOSO¢
AMSN =( AMUSN+AMLSN)/12. CABCCSIC g
ESTURN CABCCSan
5003 COINTINUS CABL CR30
C TERMS T3 MODEL SNUBRF: SFFECTS (MNDEL SNURSED) . caBcrsar i
EXUSN= 2,*TUSNI*GX ] canteos7e
FZUSN= 2,%TUSNO®G71 casnesarn ;
AMUSN =«FXUSN*SNUZ+FZUSNESNUX CAR((C53¢ ]
SXLSNT PoxTLSNT®5X3 CABD R~ e
FPLSN= 2.8TLSNI=GZ3 CABrCa1n
AML 3N = FXL_ SN SNILZ+F 7L SNeENLX CARF ~n DA
EXEM = FXU3N4FXLSN CARFCHr l
c7eN = EPUSNSFZLSN CARCChHar




~n

FILEC

n
Qo
(5]
P

19001

5132

FOR

AMSN = (AMUSN
pITUY
FY3N=D
=28N=1
AMSN=)
FETUSN

END
SUSIJUTINT L
CAMMIN/ZINDUT
COAVMAN/DAT /A
COMMUDN/SHIATD
CIMMON 227 (2
COMMIN/TAB LY/

‘ !
| : |

TEAN TS

G R UMMAN

+AMLSN) /1 2.

ONG3N

/iwel=

SEA(1735)4AZSOPISC) «KOCE(2F) oL
/SNULE343)eSN(30), THUSNSTHL SN SNUD (3 ,3)
cn)

2703CcC)

COMMON/DU/ZDUM L2, 1C)

EQUIVALENCEAL

PAE LN -

EQUIVAL ENCE

ODNDIDPNP AN

DIMINZION FT

AERDJ(17S),
(AE2D(1C8),

SNUX) o LATRO(ICH)Y
SNLX) s (AFEO(1C9I) o

D ATA

SNUY) o (2Z571107),
SNLY) s (AFFQC11C) »

SYSsS T =

CAR" . ASC
CA9C L4350
CARZCA7C
CABC AL
CABICEI2
CARCA7?IN
caacc71?
CASCC72¢
capce > r”
CABCC74C
caco 7S
CaABRTI7A%
CARLT77C
CAB(73¢C
CA3°" 732

SNLZ7),CA3773T2

CAERI(111)+SNUST) o (AERI(112)¢SNUMWL) ¢ (ATPC(113)SNIBL) 4 CASTTRLR
(AERD(11a) s SNLSTI W (AFED(215) ¢ SNLAL) «(2530(118) o SNLBL) 4 CARCAC
(AERI( 117D TUSNDD S (AESO(118) o TLSNT) 2 1ATQ0(113) s AKSNU) ¢ CAISCR3IC

(AE=D(122) 4 AKEML)Y 4 (AT =0(49), VD) s (ASED(SE),

(AFRQ(63), THITA) J (AERC(121) 4,A05NU) 4 (ASE ,{122) ¢ ADSNL)

(SN( 1), GX1D)(SN( 2)e GY1){(SNl 3), GZ1)
(SN( &), GX2), (3 S), GY2) 4 (SNT A), GZ2),»
(SN 7). GX3)4(SN( R), GY3), . SN( a), GZ13),
{SN(10),y, CX&)(SN(11), GY&) ((SN(12), GZayY,
(SN(13), THU) o (SN(18), THL) s (SN(15), ALU) »
(SN(1ls6), ALL),

(SNC19) s THGXI D)y (SN(2C) 4 THGYL1) ¢ (SN(21) 4 THGZ1)
(SN(22) s THGX2) g (SH(23) 4 THGY2) s (SNEZ24) ,THG22)
(SNIP25) e THGOX T o (SN 25%) ¢ THGY3) o (SN(27) o THGT73)
(SN(23) s THGXE)Y s (3N(29) o THGYA) o (SN(3C) 4THGZ4)

DO 2, 2),FECT(2,3)

CIT(AY=1./7TAN(A)

DO 1721 I=1,
Ny 1291 JU=1,
SNU(T.d)=7
SHNUD(T.)="
DI 3172 =1,
CO 81N02 J=1,
NDUM(TI,Jd)="
I=(KOCF(1%) .

DO 1024 [=1,
oY 1208 U=,
DUM( l49)=7

CALL DR CUSN(
PUM( 1, )= =2
DUM(Le4)= =2
PDUM{I.)= 2
DUM(2, 3= 2
O'IM{2,8)= =2
DUM(2,5)= 2
DI 3,3)= (-
DUM( T4 )= =R
nJA( e 8)

3
3

10

172

NE,1) G2 T2 1lcCC

C TEFVS F2R UNSNURRED SNU3BERS ZFFECTS (LONGi

»
7

THETA)

«* TSN C 71

e ®TUSNO2SIN(THG X )

exGX1

¥ TUSNOAGX ]

«®TUSND*SIN(THGZY)

o*GZ 1

SMNUZ*DUM( 1 9 3)+SHNUXSDUV(2,3)) /12,
NUZEIIVY (L 48 )/12

SNIX¥DIUI (2651712,

CA8C 23a¢
cagccAase
CABOCAKC
cap” 87
CARQ {a’0
cAge - ann
(- Y alals Bol oy
CA3C G2
caAgLrgaer
cagltar
cart~qQarn
CaA’l T35
CABCC -
canscare
€A8I (93¢
cARLe/aar
CarC 1777
cagr 171’
caBr122¢
(o 1 I Ealisae
CARC 742
€AB2 1057
CARB" I7NARC
cansr1t7e
caBc1rAar
CABC 17230
CABC1110°
cagryyere
caBs 1 2n
CABC 1173
CART 114l
CagC 11"
CARr 1 &2
can<117-
Cant> LU W0
cagriin”

%

v

S




5092

5402

5091

. 109¢5

ALULI=ALU L,

AL e FRSTRAN T G RUMMAN
DUM{3eA)= (=SMUZKDUM{ I +AI4SNUXSDUM(2,4,6)) /712,
DUA(4,+ 1)1=(SIN(THGX1)/78L UL 2,
NUM{4+2)= (~GZI1xCOAT(THGX1)/ALU)=*12,

DUM(443)= =3NUZ*SIN(THGX I )/ALU~-SNUX®GZ1*COT(THGXI)/ZALY
DiM(a,48)= =1, L S
DUM(3y1)= (~GX1xCOTITHGZ1I/ALU)=Y 2,
DUM({S,2)= (SINITHGZ])/7ALUI®12,
DIM(Se 3= SNUZ*GXI*COT(THGZ1)Z7ALU + SNUXSSIN(THGZ1)/ ALY
NPUM(S.S5)= =1,
CALL DFCSN{THETA)

= AT HO RV kY

CALL STINT(Q.+AL'J1+C 161+ TUSNI«NG)
IS(NGeMNE Y)Y G T2 SCIC

ALUY2=ALUY~-1,

CALL STINT(0Qs8LU2+s7 011+ TUSNZ2,NG)
IF(NG«EN,") GO TIJ 5C0O1

NITITE( IWeST7T2) NGsALLWALUGQ

FASMAT(*FRR IS IN TAGQGLF 1-2sNG=',12,3XT1Ce3)
SETURN

CIOANT INUE

AKTU=( TUSNI-TUSNZ2)/ 2,
DUM(KRyrY)= =1, .
DUM(6e7)= AKTUR12,
DUM(741)= -GX1
DUM(7+2)= =352

DUM( 79 3)=((=SNUXSALUKGX1)%GZ1~-(~-SNUZ+2LUXGZ21)=GX1)/12.
DUM(747)= =1,

CALL M2SH(3,7)

D2 1088 I=1.12

NY 1205 J=1,3

FTOP(1ed)=DUM(14J)

CALL DSCUSN(THETA)

DUM(1,+3)= =2,*TLSNC*523
IIM{1,8)= =2, TLSNO=SIN(THGX3)
NUM(1e6)= 2.%¥GX3
DUM(2s2)= 2. TLSNOxGX3
DUM(2+5)= =2.*¥TLSNO*SIN(THGZ3)
DUM( 2, ¢)= 2¢¢GZ3
DUM( 3, 23)= (SNLZ=TUY( 146 ) +SNLXEDUM(2,3))/712
_DUM(3,4)= SNLZ=DUM(1.:4) /12 e — e e Lo
DUM({ 3, 5)= SNLX=DUM(2,5) /12
DUM{T46)= (SNLZ®DUM{ 1,6)+SNLH*DUM(2,6)) /12,
DUM(4,1)= (SIN(THCX3)/Z8LL) =12,
NDUM(A,2)= (~G73«COT("HGX3)/ALL ) =12,
NDUM(4,2)= SNLZE€SINITHGX3)/ALL = SNULX*GZI«COT(THGX3)/ZALL
DUM(4a,8)= =1,
DUM(S, 1) = (=GX3I®CATI(THGZI) /7ALL)* 12,
DUM(K,2)= (SIN(THGZ3) 7ALL)Y*12,
DUA(Se V=  =SNLZEGX3eCOT(THG7Z IV /ALL ¢ SNLX*SIN(THGZ3)/Z7ALL
DUM{(SeE)= =1,

CALL DFCSN(THZTA)

AlLLLi=ALL ¢l

CALL STINT(QsALL1+7 411 sTLSNIWNG)
IF(NGeMNELT) G T7 F003

D AT A

1

SYSTFMS

canc2c

CcAB~1210
cAnC 122C
caBgl122c

...CABM124C

CABT 1257
CABC 1267
CApC127¢C
cABC128°
CA3012aC
_CAB" 1730
caBr31¢
cas: 1327
cAB~ 1320
CABC 113480
CABC135C
CABC12A%
ca37 117
cABC 11837

. CABL 133¢C

CABC14CC
caantayc
CABC 11427
CABC 1472
caBC 144C
CABC 1457
CABC 144"
‘CAHC 1477
CABC 1a8C
CABZ2 1437
CASC 15350
caBc151C
CABC 1527
CARZ 1537
CA8r 154¢€
cABn1&5"
CABC 15560
CABC 1572
CABC 15987
CABC 1597
CABO 1600
cABC 15617
CaABs 1624
CARG 1513
CARC 1 A4C
CAB01657
CABC 1647
CARC 1AT7C
CAHC 1530
CABC 15827
caBt 7L
CABS171C
cans 1720
CA3~ 173"
CARr 174¢

7




R

v o

CABLE

FIRTIAN 71

ALL2=aALL~1,

G R UMMAN

1

Y 57T =

CarC 1752

CALL STINT(QsALL2+Celsls TLSN24NG) CAB21745<
IS(NG.EQ.,TY ) T3 50C4 capr1rre
AZITEL IWs52022) NGeALLJALULQ capli7ec
PETYSN I e - - cAaBC172¢
CONT INNE CaBl1® “ 2
AKTL=( TLSNI=-TLSN2)/2. ca3cry 21”7
QUM(B46)= =1, e e e CAdC 1322
DMUM(B, )= AKTL %12, capC1a2¢C
DUM(7,1)= =GX3 cABC 1840
DUM(7,2)= =GZ2 CABC 1257
DUM( 7,3 3)=((=SNLX+ALL*®GX I)%GZ3=-(SNLZ+ALL®GZR)I*5X2)r12, canc1RACl

DUM({ 7,7 )=

-1.

caLL “ASH(3.7)

N 15098 1I=
27 1278 U=

1e3
1.3

Canl1R7<{
capli2ad
caBgi1Aa9°c
CA321927

FINTCI4J)I=0UN(T4J) cA30:191¢
DI 1009 1=1,3 CABf152¢
0N 1279 J=1.3 €a”qC 1937

(W]

-,

e TNUD(L.d)=2 - - . . . . €438 134%
1009 SNU(T4J)= FTIO(1,J)+7BIT{I,J) €aABC1 3¢

RETURN CABC QKL

L1000 IS(KODE(17T)eE26%) GO TQ 12C2 - - o . —_— e - €Al 1272
o TERMS FIE SNUS33ED SNUBAFR EFFESCTSILONG) caBC1aa8C

CALL OSISN(THTTA)
N3 1776 1=1,7

DY 1236 J=
QUM T4J)=7

I 1, )=
DUM(1,4)=

1e7

~2.*THSNTRG21
= 24mTUENTESIN(THGY L)Y

CABl 137
caAglzi 27
CABR 2217

‘cABC 2022

capl2t?
capno2an

DUM(146)= 24,%GX1 CABL 2257
DUV( 2y 7)== 2.¢rTUSNDeGX] CAB22~43
DUM(2¢5)= =2, TUSNTESIN(THGZ) CABC 2074
DUM(2468)= 2.%G71 CABQ2R"
DUM( Ty T)= (=SNUZTRT UM 149 3)+SNUXEDIUMI(2,43)) 712, caRc 2t ar
DUM{ 3s4)= ~SNUZ=RUY(1,4)/712, caac 21’

DI 3,5)=
DUM( 2, A)=

DUV(as1)= (SIN(THGX1Y/7ALU)I=1 2, : :

DUM(4,2)= (=-GZ1xCOT(THGX1)/ALU)Y®1Z, cAaBgcC2114c
DUM( &,y 3)= —SNUZ*SIN(THGX1) /AL I-SNUX#GZ1*=COT THGXL) /AL U CaRz 2157
DuUM(Aa, 8= -1 caABC 21AC
RUM(Se )= (=5X1=CT{THGZ 1) /ALY *x1 2, CARZZ17"

NUM(S, 2)=
DUM(S,2)=

ENUXEDUMN(205) /12

(=SNUZ*SUM(1+6) +SNUXEDUM(2 ,6)) /12,

(SIN(THGZ1) FaLU)Yx12,

SNUZ*GX1*COT(THGZ 11 /4LU + SNUX=SIN(THGZ1)/ALU

cane 21

Caf 21w
cARC213¢

DUM(S, 8= =1, canse22ne
DUM(KR A= =1, casc2z10
DI 6,7 )= AKSNUX12, CARC 2278
DUM{7,1)= =-GX1 CAR2223r
UM 7,2)= -G7 CA3l22ac
DIA(Te 7= ((=SNUXSALURGXL)*GZ 1= (=SNUZ+ALUSSZL)eGX1) /12, caARn22&.
DUM(T,7)= =1, CABD2252

nY 12 I=1.3
N2 17 J=1,47

1¢ SN T 2YI=DUAM{ TARIFADISNUCD UM (74 J) %12,

CARC 22710
Sakl 224"

Carlzg2a~

78

R




TR g
]

L g

FILEN

2"

~1¢1%

CABLE FORTR AN

T G R UMMAN
CALL MASH(,7)

00 17037 I=140

D1 12277 J=1,.3
FYD3(14J)=2UM{14J)

NIV(193)= =2e%TLSNO=GZ 2
DIM(1e8)= =2, «TLSN"2SIN(THGX2)
DIM(1,6)= 2.%GX3

DUM(2,3)= 22 TLSNI®GX O L .
DUM(2,5)= =2,&TLSNI®SIN{THGZ3)
DUM( 2,0c)= 2e%xG2 12

"M Z242)= (SNLZERUM( L 33 -3NLX*DUM(2,3)) /12,
DUV 2,4)= SNLZxUA(148) /712

DU 2,5)= SNLX=DUV(2.5)712.

D AT A

Sy s T =

cas3r2.2¢C

. €A5C231C

caAgl232”¢
CABG233C
CABZ 234C
€asG 23s¢
cAaRpT23sC

. CAnT237C

Ccandz33¢
CAR0 2397
caAl" 2477
cagt2a1lc
caA3{24a2¢C

TV I AIE (SNLZEOUVL LI 6) +SNLXENUM(2,4,6) /12, _ Cca3”247¢C
DUM( &, 1)= (SIN(THGX3)/7ALL)=®12, . CARD 2447
DUM(AyZ = (=GZI=CAT(THGXII/ZALL)I®L2, caanzasc
DIM{a, 2)= SNLZ*SIN(THGX3)/ALL - SNLX*GZ3*CAT(THGX3)/ALL CABL 24847
NYM(a,8) -1, CARC 2470
PUM(S,1)= (=GXI®CTT{THGZ3) 7L L)»12, CAR> 2437
DUM{S5,2)=  (SIN(THGZI)/ZALL)=*!2, . Cad 24937
DUM(S,s )= =SNLZ*GX3&COT(THGZZI/ALL # SNLX®SIN(TH323)/7aLL CAB2253¢C
DUM({S,S)= -1, cafsr 251¢C

_LDUM(B.R)= =1, S L B - ca3C 2527
DUM( 6, 7)= AKSN *1!Z, CAB% 25130
DUN(Teld= =GX CA&-C25a¢
DM(7,2) =-G2° cast 255¢C
DU 7, 2)= ((-SNLX4ALL*GX3)®G23 -~ (SN! Z+ALL=*GZ3)*2GX3) /12, CAB2 256C
DUMIT ¢7)= =1, ‘caBC 2570
Ny 27 1=1,3 CABC 2530
fY 2C 9=, 2 CARC253C
SNUN(TeJ)= " DI 140)4DUM T ,6)%50SNLACUM(7,J) 12, case 2630
CALL M2SH(3,7) - . CA35251¢C
DY 1710 1=1,3 CaARC 2820
D7 1217 J=1.3 CanRC 2612
FACT(1,0)=2U(1.9) casn2ear
NnY 1221 =163 CARZD2&SC
NI 1211 J=1.3 CAB- 2647
SNU(I,J)= CTI0(1+.J)4T8CT(1,J) CAB2 2572
S=TURN CcABC 2639
D3 1737 [=1,3 CARB? 2690

S9N 1022 J=2,.3 e el CABC 2720
SNUD( I,J)=" casc2721-
SNUlT,J)=" CAs” 2722
RETYEN c\aca277
END CABC27aC
SUBRNUT INE DECSN(THETA) cap2cotn

L CTMMIN/DAT/AEER (1768 ), ASCAP (SN ) 4KODE(26) 4L L cam~rcoc
CIMMON/SNUAI/SNUC 5 3) ¢ SNCIC ) o THUSNe THL SNo SNUD(3,3) cagtnc
TQUIVALENCS(AESN(125), SNUX) o (ESFN(1C6) o SNUY) o (AT=I(127) s SNUZ),y Cad>27ac
1 (AZS{(102)y SNLX) 2 (ATFD(109)s SMIY! o(ARSC(IIC), SNLZ)CABNL ST

2 (ATE2(113)sSNUSTIL(ASSO(112)SNUWLY o (3730011 3)43NUTL)LCABCK/"

1 (AERD(L113)eSNLST)(AFFEN(*15) ¢ SNLWL) 4 (253CI115) ¢SNLBLY«ZABLCCN?0

4 (AE23(117) e TUSNS) ¢ (AZCDCLI18) ¢ TLSND) 4. «T3G(119) 4AKSNU),C AR T3z
5 SERDCIZC ) AKINL) Y cag r~ar

1 (ATRA(76) ¢WLCR) 4 (2SFO(77) s STACE) o (AERQ(72) 43LCF) Canccire

79
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4

B e oo ]
. ,

Cop gy L e,
'

FILE?

BN N e

0

CA3LZ FOSTFAN T1 GRUMMAN D AT A S
COUIVALENCE (SNCU 1)s  GX1)e(SNCG 2)e GY1D)(SNC 3)s GZ1),
(SN( a)s GX2)4(SN( S)le GY?2)+s(SN( 6)e GZ2).
(SNU 7)e GX3),(3N0 B)e GYRVJ(SN( 9)y GZ3),
(SNC1C)s GXA)e(SNI11)s GY&)(SN(12)s GZa),
(SN(13)s THUY.(SN(14), THL) 4 (SNC(1S5). ALU) . e -
(SN(16)e ALL),

XAz (STACT=SNUSTISCIS{THFEFTA )= (WLCSE ~SNUNL)*SIN(THSTA)
7Aa1= (W' C3I=SNUWL)I*COS(THETA)+(STAIO=-SNUST) *SIN(THITA)
X32= X3! _
Z32= 7A1

X33z (STACS-SNLSTI®*CIS(THETA)—(JLCR=SNLWL) X SIN(THETA)
232z (WLCS-CSNLWL)I*COAS(THZTA)+{STACR=SNLST)* SIN(THITA}
X3a= XA

Z2R34=232

OX1= XBI+#SNUX . e o

DY 1= = SNUBL +S5NUY

DZ:1= Z9A1+SNUZ

pX2= DX el el e
DYZ= SNUBL ~-SNUY

£z2= D71

NX 3= XBIFSNLX

OY3= SNLARL-SNLY

DZ3= 733-SNLZ

£Xaz Y2

OY4= =SNLBL4SNLY

Dza= D27

ALJSA= DX1%%2 &+ DYlkeZ ¢ [Z]1%+x2

ALV = SQRT(ALUSD)

ALLSO = DX3%*2 % DY 332 # CZ3xx2

ALL = SQST{ALLSY) -
6X1 = DOX1/ALU

GY! = CVY1/ALU

GZ1 = DZ1/ALV

G A2 = DOX?2/ALU

GY2 = DY2/74LU

522 Dz 27AL e R
GX3 = Dx3szaLt

GY1 = Dy3IzerL

G723 .= DZ3/ALL

GX& = DX&/ALL

GY4 = DYasaLL

624 = D7a/allL

DO 1 1I=19,3N

J=1-118

SN{I)=ACCOS(SN(IY))

FETUEN

END

(SNC1Q) e THGX1) 4 {SN(2C) e THGY) s (SN(21) s THGZ1) »
{SN(22) e THGX2) e (SN(23) e THGY2) s (SN(24) s THGZ2),
(EN{25) e THGX ) 4 (SNI26) s THGYI) ¢ (SN(27) s THGZ7T)
(SN(22) s THGXA) 4 (SN(29) s THGYS) s (SN(30) « THGZA)

C CALCULA’I“V JF SNU3I2IC CABLE PISZCTICN CCSINES

SUnCIUTINE DECUSNGTHITR)

COMMIN/DATZACSO(175),82 320
COAMMIN /S RAZENU( 343 ), :

S) KOZE(26),LL
N(2CYe THIISNe THL SNe SNUD(2,3)

.CABY

Yy ST E

casrcae
casco120
cagocy 3t
CaARCC1a2
ci1s2
CABCC162
CAB2C170
CA3L 132
case 01 3C
caBoc22¢
€ca82Cc21:8
CARDC 227
CARNC213C
CABCZ2a(
CAHC 0 257
cagcgast
cascc27z
cABGC28C
cARnC 237
cAag82C32¢
CABCC31C
CABOC32¢C

.CAB0C232C

CABTC 240
cagc < s5s
cant £ 348
CABCC 270

caABC2123¢

CABC " 23C
canrCa?
CABCCa
caBCcCs2C
CARCCA2C
ca3CTaa’”
CABT C45C
CABZ TART
candt a7zt
caacctaac
CaA3C Laqd
CABICS)C

. CABTC51C

caAgocs2e
caps st
CABCC34C
caABCNs35C
CABLC 6L
CABRTCS7C
caARL T 59aC
caAnr s
CABC 2 42¢C
CA3CChHIC
CAB2Cw2°C
cans T3]
CAAC JR4r
CARN (/S
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oY

kEla Lo

R T

s

FILes

NP WV e

-

-

NN W

L o
C CA

e

1¢~

capLs =38 Yoay 71 . . G R UMMAN D AT A S

SQUIVALENCE(ATIONLICS) e SNUX) L (ATRO(1CH) s SNUY) L (ATSFO(127)e SNUZ)Y,
CAET (223 )s SNLX)G(AEDDCI1CO) s SNLY) L (AFEQ(YI2)s SNLZ) Y
CAS=T( 111 )9 SNUST)WMAZSED(112) o SNUNL) 4 (AFRI(113),SNUGL),
(AESD(114)SNLSTIL(ASEN(11S)eSNLWL) L(ASKO(115) (SNLSL),

CHAERY (11 7) L TUSNC ) o (ASS0(113) g TUSND) o (AERD(L1 1) s AKSNU),

CAERD(1205)eAKSNL)
(AFGI(76) 4 ALCS Y (2EQCLT7T7) s STACRY ,(AFQN(72) ,3LCP)

EQUIVALENCE (SNU 1)s GX1),(SNC 2)s GY1D)J(SNl 3), GZ1}),
(SN a), GX2)Ye {SNL S), GY2) s+ (SNL K, GZ2).
(SN 7)., GX3) (SN[ 8)s GVY3) (SNl 9)e GZ3I),
(SNU1), CXa)o(SN(I1Y, GYA),.(SN(12), G248,
(sNe _ 32), THU) s (SNCT14), THL) J(SN(L1S), ALU) »
(Sh(16), ALL ),
(SN( Q) s THOAL) s (SNC2C) s THGY1) s { SN(21) s THGZ1 ), R
(SN{22) s THGX2) 4 (SN(2T) ¢ THGY?2) + (SN(24) ¢ THGZ2)
(SN(25) s THGX3) ¢ (SNU26)1, THGYZ) (( 3N(27) , THGZ3),
{SN(22) s THGXA) 4 (SN(23)s THGYR) s (SNI3C) s THGZ4)

LCULRT INN FOL EFFECTIVT DIRSCTIIN COSINFS FOR UNSNURRED CASE

AYL = SNLABL-(WC= +SNLY)

AZL ==SNLW_—(WLCS+SNULZ+SNLXXSIN(THITA)) _
AYU = SNURL=-(ALCI +35NUY)
AZU = SNUNL=(WLCT+SNUZ-SNUXXSIN{THZTA) )

THI= ATAN(AZU/AYYD)
THL= ATAN(AZL/AYL)
ALU=AYU/Z(SINITHUSN)I®*CNS(THU) )
GX15= -CIS{ THUSM)

GY1S= =AYU/ZALU

GZ1S= -A7y/ALU

GX! = GX13%xCAS(THITA)-GZ1S*SI(THZTA) I -
GYl = GY1S

GZ! = GZIS=COS(THITA)#GX1S*SIN(THTTA)

5X2 = GX1

QY2 =-GY1

G722 = GZ1

ALL=AYL/Z(SIMN{THLSN)*®CTS(THL))

GX1S= -"aS(THLSN)

GY3S= AYL/ZALL

GZ3S= AZL/ALL

GX3 = GX3I5%2LNS!I THETA)I-GZ3S=SIN(THFTA)

GY3 = GY3°

GZ3 = GZ3S» C2S(THEZTADI4GX3S*SIN(THITA) . . - -
GX4 = GX3

GYy4 ==-GY 3

G?24 = G273

DI 1 1=19,3C
J=1-18

SN I)=ATCOS(SN(J))
PETUEN

END

SUBS2UTING FTTE
CIMUAJH/ INDL T v IS

CIMMON/DAT/Z A = L 175D ATRIP(52) ,KODE (26) oLL
TFIKIDS(AYeGTel) AT Th 3

woITE( W1 7))

FAZHAT(25%, *FEINT CAILT VIFTICALSST LR CABLE HCRIZONTAL®)

Yy ST = v S

cABCCASC
CARCCS57C
cABQ T /AR
CageCsa9n
of Lo Ivialrdaln)
caBcCc71c
caBco72n
cagfhc73c
caaccrac
caBeC?s”t
€cABCC7-C
caBLor??R
c€asnc 78l
CABCC73C
caBggccane
cancgoall
casncnac
cagrcase
CARQCARAL
cAagecast
CaBCCARAC
CABCOR7C
€ARBC233¢
€aBs G337
cagecann
cABCCI1¢

CABCTI2C

CABCCI3C
CABC 794s
CASC~95r
CABCCISE
caBsCST7A
CARGC 337
CABCC 39N
ca3o1:27
~aB0 191"
casric2r
caBc1213:
CaBC17acC
CABO 125
CABC1%67
CABC12706
CA8n1CAc
CABC 1L9C
CaAS0113¢C
CABC111cC

CABC1Y2¢

CAQC 11 30
capn11an
caBells:
CAGC 1Ll AR0
cABC1t 7o
capclian
canli1on
casgli12::

81

w e



canLz FAORTFAN T1

GO T2 a
IF{KCDE(R) «GTL2) G2 T2 2
WSITE(IW,207)

FORMAT( 25X, *FECNT CA3LE HORIZONTALSFEAR CABLE VERTICAL®)

22 T3 & A .
[T(<I3DE(A)aGT3) G TO 3
WEITE(IW:3ICT?)

FIRMAT (23X« *3CTH CABLES VZRTICAL®*) .
GO TO 4

WRITE(IW.a°C)

SOEMAT (25X . *R3TH CABLES HMOSIZIONTAL®)
CONT INUE

IF(KODE(17).850.C) GO TO

3
[F(<O0DZ(1T)SQeld G2 TO 5 -

WEITE(IW,5"%)
FORMAT( 25X, *SNURIAET § SNURIED®)
GO T

AR ITE(IWLARNT)Y

TACMAT( 26X 4 *NN SNY3IBT2S¢)

Gy T 7

WRITE(IW,772)
FREUAT( 25X ¢ *SNUSTARFES S UNSNUSSED )
CANT INUE

IS(KTDE(11) .€Q.,") GO TO 8
WS ITE(IweB20)
FORMAT( 23X, 'L IFT/ANTI-L IFT CARLE 1INY)
GQ TN o

WRITE(IW,90C)

ENCVMAT( 25X 4 °NC LITT/ANTI-LIET CARLE ")
CONTINUS
IFIKODE(L ) LT e Z INRITE(IWa102C)
ISIKIDE(I3) oG 0 e AT TE(INWL1221)
IZ(CIDE(13)eTDe=1eIWSITE(IW,12C2)
FICMAT( 25X ¢« *FEEDIACK LOGIC NIOT INT)
FATHNAT( 25X 4 *FEENRATK LNGIC INY)

EITVMAT( 25X, *CALLTLTSS MODFL CHARACTERISTICSTY)

RETUSN
END

SUBRIUTINE STINT(AL1+A2:A3¢MINTARALIMAXTBLFCTGNG)

EQUIVALENCE (x{1),NUMPTS(2))
CIMMON NUMDTS(1)
DIMSENSION X(1)
I17Z=NUMPTS( 1)/
IFCAINTR =MaXTARL) 71, 1,112
D3 73 II=VMINTRLMAXTAL
NJ=NUMPTS(I1)+1
I1(a3-X(NJ))72,74,72
IS(II=-VINTAL) 117,112,7S
CONTINUE

GN T 112

Ik = !

. =2

NM=\Y

" A7 1F=IK. IL

NJ =NJVETS(TIT)+1

G R UMMAN D AT A

SYsT =

capci21c

- €ABd122¢

CAEC}Y 2728
€AB0124C

. €ABC1 250

cagcl 26"
capr127”
€ABC123<
CABC 1233
caB®1 320
capo13e
cags122°
CcaB2133cC
CAa83134C
CARMN Y 35T
CABC 1250
caAsn 1272
CAR( ] 387
capliar

.CABCla3C

CABD14a1C
CAB0142C

.CaABl1a2g

cABCla4a”
CaABR L 450
CaRl 1450
capgn1a?c

‘ca3c1a8c

Cal’C 1437
cagoist¢
cAal1s51°¢
caggisar
CA8C153r
CABO154C
CABZ 1567
CABC 155¢
caR2 15?7
CABU15183¢C
CARCCOL1Z
€ABCC22C

. CABOCC 27

CaABCC~aed
capnlcsse
CABLC 52
CABOOG~7C
CABLC o an
caBcc g
cCapccinne
cagczie -
caB87 7127
(o 1100 S i
CAR2T 1"
CABr "y 37
CARL T Y&(
of UIoi I 4o
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e s SN

%

FILE"

Cad_E FASTEAN T1
N = 211

1) =NUMPTS(INT)

12 =10¢NJ

03 77 1CG=:,1)

cmeee - NN= NJ+1IN

75
7

78
79
8¢

81
a»

... 8a
85

86
87

l?-q
89
— 9

91
—92

93
94
.95
96
97
99
99
T4

11c

112

113

IF (A1=X(NN)ITELT79,77
ISCIN=1) 1174,112,79
CINTINUE

G2 7O 112

IG =-1

G3 T2 a¢

IS5 =+

NI=NTI+12Z

I3 = NUVYDITS(INT)

DD 892 1A=1, 17

NS=[F 1A

IF (A2-X(N3))R1.33,82

ISCIA-1) 11C,112,34
CINT INUE

G "o 112

H =-1

G2 T2 85

14 =+1
NE=IP+1R+IQ+10% [A-1D
NI=NE- 10

ISCIGH+IH) 36,R8,91

IF (X(NE)=-0Q938,579)AR7,113,113

FCT = X(NE)
63 V3 95
I(1G) 89,117,972

G Q

I:(AWAXX(X(N=).X(N:))’999980559)95-1130113
TCT =X(NE)=(X(NS)I=A2) (X(NE)=-X{NFII/Z(XI(NS)=-X(F5-1))

G) T2 ¢S

UM Vv AN

DO AT A

ISCAMAXTIXONME) o X(NFE ;o XINI=1) ¢ X{NR-1))1-9G99R,5F9)92,113,113
FIT = ({X{NS)=A2)«( (X (NMN)-21)aX(NE=2)=(XINN=1)-A] ) EX(NE)
1)=(XINS=11-a2)2((X(NM)=a 1) eX(MNI=2)=(X(NN=1)=A1)aX({NZ}))

GJ T2 35
IS0AavMaxl( X(NE).
ECT = X(NE)=(

GN T3 (96,98,99), IF
DIMST S =8CT
11 =11-1

FCT =DUMSTG=(
FZTUTN

Ik =3

S IL =3

GO T 121
NG =2
G T 99
3 =2
J T 99
5 =4
T 19

X{NEY~

X{NM)}=-A2)2(CUMSTG=-FCT) /(

270(XINS)=-XINS~1))I={XI{NN)=X{NN=-1)))

X{NE~

X{NWM) -

X{NE=1))1-937998.5€E9) 96,113,1113
X{MNN)-AL1)x(

1)/«

XINN)= X{NN-1))

X{NJ))

SYSsST<w

cagcclar
CABCC 137
casce2ae
caBen21¢
casre22¢
CABQC 230
Cancc24?
canCc2se
CARCC2KA0D
CABC227C
caA8tn28c
CABI 230
CA3CC3CO
CcA9"(C31¢
caBre320
cagro2n
CASC T34l
CaA3C (257
CA3C 0360
€a8lc37s
CARDC33¢C
€aBCC39C
CABI(4al3%
caafcal?
casccat
caBCCaC
cagrcaac

"CABCCaSS

CARCCanD
Canrrar?r
CABICa3c”
CABCC&93"
CABCCSsOC
CcaABOCS1IC
CABCCS2r
CaARIr 530
CA]Cr 547
CABC IS5
CaABL({5KC
CcaA3¢o9s?7¢C
CABTCS3S
CABC 75930
CABCCsO?
CARCZR1IC
CABL 620
CABr0A3C
CABCTAAGC
CARCrhSS
CABCCARS
CABCT&7D
o 1 LXal T,
CABCCA30
(oF Y. Jalol da iy
cagr 710
CA’CZ72¢C
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o NN B S Ry ARy

S gt

SyYysTEC®

CA3_E FICTEAN T - G R UMMAN DAT A

SUZRTIUT INE TArRIN{NUMTSL 4 NZ ¢NG) CcaBlC 73C
COMMON NJMDTS( 1) CABCC76%
CAMADIN/ INGUT/ZIW, IR €A8C o757

COAMMON /TA3QUT/Z NIMTIL ,1S0C0Q

CABCC76AL

DIMENSION XUUSTS(1) el CAB2CTT2
INTEGSE =2 LARFL(27) cascc7ac
EQUIVALENCE (XUVDTS(1)eNUMPTSI1)) «(DUMMY (1) 4 MUuMMY) CABCC 7l
DIMINS ICN DUUMY( 1) CASCCa0r
veR=n cABCCR1C
12=148S(NZ) CABOC 827
NUNIT=S CABCC32%
IF(NZ LT ) NUNIT=R CABCC aac
NIMT3L = NUMTaL CARC < AST
N5G=D caA3cCces”
NUMDTS(1)=1Z4174+12 casccare
STAD(NUNIT,S7) X, L1Ne L2N, LABEL, ISFO CcABCCAagc
IT(MCT.SN,") G2 T2 3 CABC <3¢
NEITSOIWL1) Kol INeLONJLASBEL,,15E2 CABCC I0C

1 FOIMAT( IS, 10X.2742,146) CARCCALT
FORMAT(AX14:212,2742412) ~ £ABCCI27
IFC1S=N) AQ,584+59 CABGCQ3C
15(x) s9, 99, S9 CABCO09aC
W o= 1Z + NIMYSL casccase
NUMPTS(™) = LIN CA3CC 340
M= ¢ 12 caABC 972
NUMDTS(™) = L2N CABCC 337
IF(NUMTOL=NIVTRL)17.73,17 CABZ CI9C
NUMDTS(NIMTRL ) = Wywvwy .CARC19°"

N1 o= (LIN=Y) / @ % 1 ol ol e . ... cAsC1210

DO 68 IS5 = 1eN1 CABC 1720

L3 = (IS=1) = 2 & 1 CADC 1722

— I (IS=N1) 6C» 614 6% o . o CABC 134l
67 L6 = L3 + 8 CABC1250
GO TY 62 CABC 1750
61 _ L& = LIN ol U . _._ .. .cascyo7e
62 LS = NUMPTS(NIMTIL) + 1 CABZ 1 as
LA = LS + LT CABZ 1337

______ L? = LS ¢+ L& X . ] CABC1137
JJ =9 cABO1110

LM = LS ¢ LIN CA3C112¢
. _ LN = LM & L2v o , ... _.. . campitz”
63 CESADINUNIT,64) (DUMMY(K)eK=1,1C)s ISEQ CaRC 1145
68 FORMAT (1CE7.0412) CABC 1158
.. . IF('CR.SN.2) G1 TO 5 CABC 11AC
6 WS ITC( Iw, 2)DUMMY, ISEQ CABC 117¢

2 FORMAT(19712.4,15) CARS 113"
& XUMDTS(LS)= RUUMY (1) L CARC 1190
K = 2 cagciarn

DO 65 J = L6,L7 casdCc1210

L YUMPTS(J) = DUMMY(K) o . . CABC 1227
65 X = x+1 CAHC 12710
157Q=( 15=1)*(LaN#1)+II4+1 CAHC 1240

. IF(18°Q-1S70) €9, 86,49 caBc12a&n
5 LA = LN ¢ 1.2 CARC 1 per
L? = LN + L& zaac127n

8u4
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FILEC

&7

oS AP

oo, Wi 1

68
1Ca
cs

- B te

69
93

i § i
' i
. ' N !
. : H i

cARLE FORYZ AN T}
LS = LM ¢ 1 ¢+ JJ

IF (JJ-L2N) 674 63, 69
JI = JJ ¢+ 1

LN = LN ¢ L1IN

.G TO &2

CONT INUE

MUMMY = NUMPTS(NIMTOL) ¢ (LIN&1) = (L2N+1)
NIMTY3L = NIVTaL + 2
GD) Y3 172

NG = 1

RETYIN

END

SJUBRSIJUTINE STINTI(A1eAZsA3JMINTALMAXTAL e“CT4NG)
TAUIVALTNCT (X(1)eNU*DPTS(1))
COMAIN/TARL/ZNUNMDTS( 1)
DIVINSICN X(1)
TZ2=NUMETS(1)/73
IT7(MINTARL-MAXTRL)71471,11C
DD 73 I[I=AINT3L MAXTAL
NJ=NJIVOTS( 1) +1
ISCAZ=X(NJ))T2, 74,73
ISCII-MINT3L) !110e112.75
CANT INUT

G vy 112

1I- =1

L =2

NM=NJ

DT 97 IF=IK, 1L

NJ =SNUVWOTS(I1)+1

NI o= 1711 )
1 =NUMPTSINI)
I2 =124NJ

D3 77 1Q=1,12
NNE NJ+IQ
IS (A1=X{(NN))T5,72,77
IS(I2-1) t117e112.79
CONT INUE
G T3 112
IG6 ==-1
GC T3 =ac
15 =+
NI=NIe+12Z
1A = NUV2TS(NIT)
DD 82 1A=1,19
NS=zIP+1A
1= (A2-X(NS))81,83,A2
T=(1a=-1) 117,112, 74
COANT INUE
GD T 112
I+ ==1
GNn o As
1 =41
vt AT INSINETIA-IO
-13
) 36483,91

G B UMM AN

SyYysTZ®<

CARQO1 22D
CABC 1200
CABC1 20
CA3C131°
CARN 1320
CABC 1337
caac:z2ac
CA87 1357
CABC 1142
CanCc1370
caanyrar
caB139C
caBncl1ts
cagter2s
CA3C €230
CABC 343
cags 2750
CaBClcAC
CARCCHTC
casccac
CABCCCIC
CABCC 197
CABCC1L:
caBSC12n
CABLI1IC
CA3CCtar
CABCC15C

‘CABC S 15C

casCr17e
canrtyal
CARC 1AL
CABCC23¢C
CARCT21¢C
CARC(C 220
CAR"C 237
CaaCC24”
caApr 25?2
captt2#0
CABCC27¢C
CABC 2 2RC
Calf 290
CABCS23C
cagz T3
capT 32t
CABCC 333
CABZ 2240
CaAAC L 25F
CABZ "Ik
CABT AT
CASI {297
cAacC29¢
canclaclr
CazCCalc
CAACC 420
can(Cra4y”
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CABLE FOOTRAN T1

17 (X{NF)~99998,556)87,113+113
FC™ = X(NE)
G3 T3 as
ISCIS) 89,110,912
, TECAMAXIEXINE ) o X(N3))-99998.569)90,213,4111

9C ECT =X(NE)=(XI(NS)=A2)5 (X(NE)=-X{NEIIZ{X(NS)=X(NS=1))
G7 Tn os
ITCAMAXTOXENE ) o XENF Do XINE=1) o X(NR=-1))-99993.5E9)92,112,113
92 FCT = ((XINS)=A2)8((X{NNI=A1)eX(NE=1)=(X(NN=1)=A1)aX(NF)
1)=(X(NS=-1)=-22)%( (X{NNDI=Ai)sX(NE=1)=(X(NN=1) Al ) €X(NE) ) )
2/7CEXINS)=X(NS=2))*( X{NNI=X{NN=1)))

St o
y
O
=

(gl

s GD T2 o5
I 93 IF(AMAXL( X{NE)s XN{NE=1))-90998.,5E9) Q4,113,113
7. .98 FCT = XtNED=( X{NN)=21)%( X(NE)= XINE=1))/7( X(NN)= X{I{NN-1))

Q985 GO T2 (96, 38,00), IF
= 96 DUMSTG =FCT
.. .97 11 =11-1
98 FCT =DUMSTG-=( X{NMI=A3D)*(DUMS . 'G=FCTIZL X(NM)I=- X(NJ))
Q9 C=TYIN
- 74 1K =3 . .-
IL =3
G3 T 1€1
©....117 NG =2 il o
G 7Y Qg
112 NG =3
. G2 T2 ao
113 NG =4
Gl Y1 99
END
SYARIJUTING TAS INT(NUMTRL (MZ,N3)
COMMINZINTUT/Iw, I=
e ... COMMON/TABL /ZNUVWDTS( 1)
CIMMON /TARQULI/ NIVTBL,.,ISC00
DIMENS INN XUMDTS (1Y)
INTEGEr =2 LAJEL(27)
FQUIVALFNCE (XUUS TS 1) oNUVPTS(1)) 4(CUVVY (L) ,VUVMY)
DIMENS ION DUMMY(17)
. . WCR=7
12 1Z=1a8S(NZ)
NUNIT=E
IF(NZ 4LTes") NUNIT=8
NIMTIL = NUMTAL
NG=2
NUMDTI(1)=12+12+17
1C2 CTADI(NUNIT,S7) K, N, L2N, LABSL, 1S2
IE(MCR oFReN)Y G2 T 3
& WSITE(Iweld KHeLINJL2IN,LABF_ ,ISFQ
1 FISVAT(21S, 10Y,2742,146)
|7 FEISMAT(9X14,212,2742,12)
3 IF(1I35Q) 59,5R,£(0Q
88 [~(K) ©09, 99, 59
QO M = [7 & NIvTg
NUMDTS(Vv) = LIN
M = M ¢+ I2
NIJURTS(MY = L 2N

- GR UMMAN D AT A S vrSTECE

€aA3CCaa]
CARCCAS0
CABCCAaAY
CARICAa7:
CABCCanRs
CA3C Daq”
casccsinc
CASLLS1D
CARCCS2¢C
CaBC0S3C
CAQr" "4z
calce ¢
Cald9Cs55s7
CALICs™"
CASrCSal
CA3C L3372
ca3”Laent
CABrCsIC
CABrLCRD2C
CABTC s
CAQCChal
CARCCeS?
CABCCA5?
CARCCAT:
CABL Coan
CA3"Cx L
CABCC7?0C

‘CAB0CTYIY

canxccran
CABT 732
CABC 274"
CABCT 752
CABCC 762
CASCZ?78
Ca’t 793¢
CA3Cr~>qQ7
{92 bndiall RoX
canzgal:
CABCCR2?
CABC L83
CA37CRa"
CASLC8S2
cAaBLTAs?
CassCare
CA32C3RT
CABCCA9Nn
CaA8I I
CARZ 21"
CARr a2~
CaBCC32)
CARC T 34an
cARC L as¢
CaARL L 3RC
of S RINE-I d
CAGQCC 13~
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L]

e FILED CanLs FIRYRAEN T} . G R UMMAN D AT a SYS T« v£

3 TF{r VTR L -NIVTIL )17,75,17 CAR( CQQ"
H 17 NUMITS(NIMTOL) = MuMvy - ABCCCC
§, 77 N = (LIN-1) 7 9 ¢+ 1 € 801910
1 DD 68 1S = 1.N1 caBC122¢
% LY = (1S-1) * 9 ¢+ 1} e e el iel .. ... __.._.caBtic3c
t I (15=N!) 6), 61, 63 CABC 1247
: 60 L4 = LT ¢+ 8 cAB" 1757
L. . GD T] s2 . e e B oL CABC 1063
61 L& = LN CABO127C

; 62 LS = NUMPTS(NIMTBL) + 1 CABC19AC
T LA = LS &+ L3 o - = . L o Y= 1ol Sal-To
) L? = LS ¢ L& CABS1177
JJ =2 cascitin

P . M = LS & LIN . . , .. CAB(112¢C
N = LM & LN . CABC1132

63 STADINUMITE8) (DUMMY((K) K=1,1C), ISEND . CARCl1i1a"

.. 68 FIRUMAT (10E€7,9,12) o i _ . , .. caBC11SC
TE(MCE ,EQ. ) GO TO 5 CABC1 142

A KEITS( Iw,2)0UUMY, ISED caBr117¢

.2 FOSIMAT(10E12.4415) . . - S . .. CABC11832

S XYUDTS(LS)I= DUMMY(1) caBnN119s

-z 2 CABO129¢C

— DD 65 J = LE&,L7 i . . L . - CABO1217
XUMDTS( ) = DUMMY(K) Canl 1227

65 K = K¢} caBo21,
IS2QA=( IS-1)a(L2N+1)40U4+1 . CABS1242
IFC(ISEQ-15S30) €9,66+:569 CABC1252

65 LA = LN ¢ L3 CABC12A"

_ LT = LN ¢+ L& . ) ) L cass127”
LS = LM ¢ 1 + JJ CARC 128"

17 (JJ-L2NY 67, &8, 69 CARC 1207

67 JJ = JJ + 1 CABC 1 37¢

LN = LN + LIN CABC: 31¢C

Gl T &2 CABRC 1327

63 CONTINMUE CABCY22C
139 M IMVY = NUMOTS(INIMTOL) + (LIN+1) = (L2N*1) CaBel {347
168 NIMTAL = NIVTBL + 1 CABr 135"
... G) T3 1c2 } o . CABC 1 36¢C
69 NG = 1 cascy3re

99 FETUSN CABC131a¢
_. . END : N S L e - .. . cABC123¢C
SUBRNTINE FRICTLIOX) CARCr 317
COMRIN/LAT/ATEC(175)4ATFIC(S0)KADE( 26) CABCr~2¢
COVMIN/SIUGH/FE IC(346) caBocnae
EQUIVAL SNCT (AESD(G6)COU)(AZPO(104) ,CVP) CABOC~acC

DO 1 I=1,32 CABNCrS)

DN 1 J=1.5 CaAB0C s

1 FRICITsJ)=C CASCCA 7N
IC{CTMP e N e ¢ o ANDeCOUF QeG4 )IFT TURN canrcoan
IND=KODE(R) CABZ >377

ISUIDX JNTL5)G0 TC 2 CAfCrLYC”

C LONGITUDINAL PULLETY FRICTINN CNMPUTATICN CABCC 117
GN "2(17,11412,130,IN" cantoran

1C CALL FEVT(1) cAnsZ1an
FETUSN casnt 147




R Attt ]
. .

1

.--13 RZvUCN

2

CABL = FORTRAN T1 . G R UMMAN D AT A

CALL FRVT( 3)
RETUGN

CALL FrvT( 1)
CALL FRVT( 3)

C LATZRAL DIFECTIONAL FEICTION CNMBPUTATION

2

. 22

2
2
2

1
2
3

G TA(2r,21,22,23), IND

CallL FRHZ(3) - L
FZTUIN

CALL FRHZ(1)

SETUSN

caLL FEHZ(1)

CALL FRHZ(3)

FZTUSN I

END

SUBSJOUTINS FRVT(IC)

L COMOYTES THE FEICT, SFFECT NF THI VECT PULLEYS.DN THE LONGe CYN.

CIMMIN/DAT/ZAEEN( 175 1,AZRIE(S0) KONF(2%)
COAVMMIN/PLYCHA/ETD  XLGTH(S5) 0 ADC(S543) 4ARMIS43) s TR, "LFT,,TF
CAMMIN/RQUGH/ESIC( 3.6)

EAVIVALENCE (AERD(9C)eRVE Do (ASFO(92) eRVR) s (ASFJ(95)+CCU),
1(AZRO(1Ca), CMP)

DIMENSION DT1(2),0T2(2) o
IF(IC.ENQ«2)IG) TO 1

TENS=TF

TAD=RVF/12,

AVX=(ACC(2,1)-ADC(14+1))/72,

CAX=Z0OS(AVX) -
CAZ=SIN(AVX)

G Ty o

TENS=TS

RAC=3VC /12,
AVX=,141574(3DC(4,1)=-ADC(3,1)) /2.
CAX=CIS(AVX)

CAZ=S 1IN AVY)
ARMX=(ACA( ICe 1V +ARM{IC+1,1)) /22,

ARMZ = (AFM( IC+1, N =uEM(IC,T))/ 24,
INORX=TENS®CAS({ACI(IC, 1))
ENOSZ=TENS* (4223 ADC(ICs2)))
ENOREM=SQST( ENCTX* % 24ENGS Zex 2)

CUDO=CuMP /ENDOC M

FACUSCUPIaTNIZM/SAD#R 2
ENOAX=TENSRCIS(2N2(1C+141))

ENII? =TINS® (! 44873 (ADC(IC+1,3)))
ENNRV=SATT(ENOS XA R Z4ZNOR 7%%2)
CMPPR=CMA/ENQRY

FACL =CVODIRENISVU/RAD*% D

FACT=4%CP11/{ 34101F9%CADR%D)

CALL DLGTH(CXsCZyCTs104C)

CALL DPLGTH{CY?,C272,C"2,1C+1,2)
NTI(1)=FALT ®(CXP=CX)

DT1(2)=FACT =(C22=-C2Z)

DTI(3)=FACT *(CT2-CT)
DT2(1)=FACL*#CXD=FACU*CX

DT 2)=FAL sC7==-FAC s ?

SY S TE

CARIC 1SS
CABC215°
CABCFY 7D
cagci1a”
CABCC19%
casCcC22?
CAHCZ(C21C
CABCC22¢C
CABCC23C
CAA30C24"
CABC 257
CARC IO2AM
CA3CC277
CABCC233
CA8)C29¢C
CABC 0220
CAg0 7312
CABrc32n
CAjC 0332
CA3CC3ac
CABC C35¢
CARCC2AC
CABCC27%
€A37 7237
Cadl 330
CA3734C:2
CABC a1 D

‘CAB~ 0427

CA8C%a32
CAAC "%a4r
CABC a5l
CAB(CC4&450
CA8QCCa7?
CABC (4D
CABCCa0"
CARCISI"
CART 2810
ca3n(s2”
CABL LS
cABC”Zsan
CABC (853
CARCCSH
CABRCCTS7%
ca’lcs3:2
CABCISI"
CARCCEOT
CABNPTALN
caAl’lfsn2?e
CAlZ A
CA3C L Fur
Ca3{rre’
CARICHAC
cAgrraT
CALGCIAar
CA3" Cryr
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- FILES

rmeswmm— N

C

+
t {

AdLE FARTRAN T1 _ - G R UMMANYN D AT A Sy 3T E
DT2(3)=FACL2CTRP=-FACUXCY (o Y- Tok ol dol e
D3 3 I=1.3 . cangi?1a
FRIC(141)=FCIC(14+1)8DTI(I)2CAX CARQCT20
FRIC(141+T)=FRICILe1+3)4DT2(1)=CAX €ABCC73C
FRIIC(2,11=FRICI2:,1)4DT1L1)=CA? o . - A CA30C?
FLIC( 2, 143V=FIIC(2,1+3)4DT2(1)15CAZ CA3CCT .o
FRICU . II=SFEIZIIWII4NTIC(II®FRADHOTI(II®XCAX®2ARMY?=DTI (1) sCAaZxADNMX CA32 > 7»3
COICI3,I¢+2)=FI 1703, 143)#DT2(1I*RANICT2(IISCAXTARMZ-NT2(I)sCAZ*AQMXCARN( 770

R COANT INUE CA36CL 7388
RITUSN ca3nCc7ae
END caAlCCRazD
SUSRKRDUT INE FEHZ(IZ) ca’anrCayr

CONMPUYES THT FRICYe SFFELT OF THE HOSZ PULLEYS ON THE LAT. DIR, DYNe Ca32C327
COMMON/DATZASRT( 175)£ESIO(SD) o KICE(26) CABL L3¢
CIMMIN/PLYCHA/S T XLLGTHIS) s ADT(Se3) JAFM(S,3) o TRWTLFTW7F - CARCC 847
CAMMAN/EVUGH/FS 1C( 2,5) CA’GCR’8D
EOUIVAL SNCF (AZSIQ(91),~4F ), (AT =0(93).9HP).(AF=O(96).COU). CAR(C(L 352
1(ASFI(174),CVP) cARCC 377
DIMENSI?™N DT1(3),DT72(23) CAzCCRAaN
IF(IC,EQs3)GD T2 1 - e . L .. ... €CA3.Dhag97
TENS=TF CABRCCOIC
RAN=QHF/12, CARCCO1N
GO T2 2 Lo RN o ¥ o o= Jr o

1 TENS=TF caAsNC33cC
RAD=CHE /712, CARCC23)

2 ENORIX=TENSECOS(ADC(IC,1)) . - CA3CU3I5°%
ENORY=TENS®(1.4C3S(ADC(1Ce2))) .CABCCIAC
ENORM=SQAST( ENDJR YR ENDT Y INC R XXTNAF X) CA32CQ7r
CAPD=CMP/ENDS ¥ e e - CA32Is2(
FACL= fvoat'~7=V/caut-2 CARGOQAC
TACT=44*CIU/(T7418150a2AD%%2) o ¥-13 Ko Lo
Call DLGTH(CY 4COS14CPH4ILIC 1) cazc171¢
CALL ODLGTH(CYP TS IPCOPHIPLIC+1,1) CABC 17227
DTI(1)=FACTX(LY=-CYP) Cal3C1C30

O DTLI(2)=FACT«(CPS1-CRCLD) . CABRICAZ
DT1(3)=FACTx(COHI=-CP~]ID) cART 175¢C
DT 1 Y)=FACL*(CYy=-7ZVFr) ca”C 2 2AaC
DT2(2)=FACL*{(C2S]1~-CP51P) CA321272
DT2(3)=FACL*(CPHI=-CPHI=) CA3ci1~ac
D7 3 I=1.3 ~ Cad01CI0
CRICI191)=FRICII,1)4DTI(1)*COS(ADC(IC,2)) . - . €aAR’61170
FRIZ(1I+43)=FRIC{1,183¥4N~2(1VRCOSIADC(ICs2)) caAnc1i1?
FoIC(2e1)=2FCIC{241)4DTI(II0RAD=DTI(I)I2COS(ADNC(IC,1))I®ARM(IC,2) casf1i2c
1/712¢4DTILII*COAS(ANC(IT o 2))2ASM(ICH1)/L 2, cagcCly12r
FRIC(2,I423)=FRIT( 2, 143V4DT2( 1V *FAD-DT2(1)1*CCS(ADC(IC 1) )®AFRM(ICs2)CARZY14C
171264DT2{II=COS(ADT(ICe2))PARM(TIC 1) /12, casC115”
FITC(AL II=FCIC( 2,114 T1I(1)»0ANA0TI(IVIRACONS(ATC(IC«3V1)2ARM((1C,2) caAgr 1147

17126=AEM{ IC33)1/7122DT1(11=COS(3IDC(IC,2)) cangly?”
FRIC( 34 I¢)=FE IC( 30 [4+3)40T2(I12SANSTT2(I)*COS(ADC(IC 3V )saPA(]1C,2)CA3CY1AZ
17126=3FM{IC43)/712e2DT72(1)COS{ADC(]IC¢2)) CAB21 1o

3 COINTINUE caAnt 1200
RSTURN cagci121n
END carnysap
SURIIUTING MATS IX(CMAT (NFONT3,KAA,TEF) c-.rrean
CAMMAIN/DAT/ZATER (1 75) A8 1D(3C) «KNDT(26) oL CaLn T 2¢C

et e s

e

© g



eILE”:

12
14
.15
22
2614

e

112

194

S 197

'
4 ]

CAJLE

'
|
|
|
i

FIITR AN T G RUMMAN
CcIMMINsEREY/7CaA( 2T

DIYMENSION CAAT( 144148¢3),MAT(14414) KOUNTI3C) «CS(3C)
COMPLTX AMAT(14,1a8) 52075029}

DOUBL S PRSCISINON OMAT(14,14433),D(3Cea)

ND==-2 -

IS(KIANE(S)CN0el) NP=

CALL MaPIY( CUATCasRDNTS KA 14 NP3 430 KNUNT,
1 AMAT , BMAT MAT,CS5,0,.N)

FETUSN

END

SUIRIUTING MADIL(IMAT,CAa,SCOTSeKAAMCOL WNP,

1 IN N KYINT AMAT, BMAT, MAT, CSe
CIOIMMON/Z INJUT/ IW,. 1T
DIMENSION AMAT(A73Lel)y

D)

MAT( 2200 1) e BMATI(MCCL.MCCL,LL)

1 e Ca( 1),y FCOTS{1)e KAUNT(1) CMAT(UCOL,MCOL 1)
2 +C501)

DIU3LF PRICISINN AMAT, SA, Ty D(Nel)sOF
* FBwaT
CIMBLFEX DET,SCUPLX, AMAT, X YAl YA, SCMPLX
COMILEX  G3e ~ID735.C=

FasvaT { 213, 175Di6.6/7(D22.6+4D1645))

FIGMAT( IHM . 2(102248.,56,E1646))
FIMAT( 1H= ¢ 14X 4HSTAL s 11X s GHIVMAGINAEY 41 GX SHEFROR)
EARMAT ( 313, 1D5F16.6/(T25.644F1646))
TAAAT (7105 26,645 15,6453 Ce &)
NDATA CR/Z7FFFFFEFSFFFEEERET
NCOL=MCOL
NRI#=NCCL
ENO=17 ,x&NDP
INN=IN4+]
DY 137 I=1eN7FOA
DI 177 J=1,,NC2L o
MAT(I.9) =
DI 112 K=IMNNWN
a4AT( 14 JeK)=C 0"
MM 127 K=1.1IN
BAAT( 140+ )I=CMET(T4JeK)
IF(CMAT( 1, 04K))1CB, 1079128
MAT(TsJd) = K
THE NUMAES

9 ATA

SYySsSTC

CHLCCnN 2C
c3.cnta
cALACOSD
cRLACC 6

- cRLec27e

caLzoTAar
C3LCOTI0
caLaC13e
CaAcCsILD
cAaLngr a2

Cc3L"ltar
c3tcclac
CaLLC 162
csLLOl7e
caLrora?
C3LCo1930
caL~c2¢
ciLccerie
c3Lcc22¢C
caLecc 230
cRLCC 247

.ceLeczs”

CALCC2A0
crL~rm27¢
c3aLorc23n
€3Lcc290

caLLe2C

C3ILCC313
cRLCC 320
cHLrt32
CACL 34l
CRLCC 358
C3CH ST
caLcC 27N
cA_n S22
CaLLC I
CaLtrat?l
C3Lclal?

IN VAT 1S CNE GREATES THAN THS DEGEEE (QF THE POLYNOMIALCAL " l470

COANT INUEZ e - caLttaz”
Js= 1 caLcle«?
IT(NP.LTCIGD T 128 C3LCLlas”T
ASSIGN 128 T2 M2 CIALC 5T

G2 YO Q220 C3LecCars
ASSIGN 257 TN M2 crL(Cans
YCITE( IWe23) c3aLCras”n
FILAAT(BSHAOISITIIN ANC CGEFFICIFNTS OF CACH POLYNOMIAL 0F MATRIX)ICALTTSC?
N1 951 Ja= 1,NMCAL caLcTsyr
D) 951 19= 1,NCOL CaAC”352¢
K1 = MAT(17,J7) caLr s

[7(K1) 951+951+952
NSITE( I, 12)13sJ7,
CONTINUT
GY T V7,

(AVAT(IQ,0Q9,K), K=1,xK1)

(137257, 128,11¢C5)

c3LecLsar
CAL” &)
¢
caLess?e

..—‘:

0

v Lo 1.

B PR (TN TN SR R S

PN



CFILET

‘¢ DET
1282
1282
124

121

1 12¢

1=
% 16
3 128
5c
‘g. 123
§
125
13¢

C L3N 137 FEQUCIS ALL

C AT

131
129
132
133

105!
1652

: € CNUNT NJUVRER

LEAZT ONE DEGREE - s

CA3LE EIRTSAN T} GPUMMAN DATA

CONTAINS VALUT N7 CETTEMINANT OF SMAT 41 TH G=)
ATITE(Iw,1222)0CT
TAIMAT ( 12H DETESVMINANTIP2T18,7)
NS = €
IF NIN=-ZERD ELEMENTS BELOW THE DIAGONAL IN COLUMN JS
DY 120 1=)SN2IW
1= (MaT(1,J5))93,120,1% 21
NC = NC ¢1
1s = 1
CINTINUT
IS(NC=-1) 17,125.13C
ASITS(Iwe16)
FOSMAT(®* MATRIX IS SINGULARS®)
G T 287
IT(13=-JS)99,:1471,123
ONS INTE? CHANGT TIIANGULARIZES THE COLUMN, .
27 128 J=JS,NCTL
K1 = MAXC(MAT(IS.Jd),
MA VAT( 1S.J)

MAT(JISeI))

UAT( ISeJ) = MAT(JISJ) G, - I

MAT(JS.JY = MA

32 126 K= 1K1
o SA = 3MAT(I1SeJeK) R
BUMAT( 1S4 JeK) = DAUAT(JISedeK)
AVAT( JS,JeK) ==512

33 7O 1ald

IS = JS+1
TLEVMENTS BELNW DIAGONAL 1IN COLUMN Js 3Y
1=1s
TE(MAT(T14JS))90,137,129

IS (MATJS54J5)) 939,132,132
IF (MAT(1,JS) = MAT(JS,»JS))
D93 13! J= JSeNCOL
1= MAYQAI(MUMAT(J3eJd)
Ma = MAT(JS.J)
MAT(JSeJY = MAT(T,))
VAT 1,2J) = Ma

D3 131 K= 1,X1

SA = AMAT( l4JeX)
IMAT(IsJdeX) =
BUAT(JSeJeK) ==312A
53 T 139

KI = MAT([4J53)

133,134,134

VET(T4,J))

KJ3 = MAT(JIS.J53)
KD = K[ = KJ5
F = AMAT(1,4JSeX1)/ BVETIISIFKIS)

IS(DABS(F )= G40) 1652.1CC1.1751
IF(KD) 99, 13341082
DI 235 J=J3.NCTOL

KJS = VAT (JSed)

IF(KJSFNe™) GN T3 235

D 13R «= 1 WXJ3

Kl = K + <D
SHUAT=FRANAT( IS, )4XK)

AMAT(JISeJeK) . . o

1

SYSsSTEM™

C3LCCSA)
€a_~C59°
CaLCIAID
C3LcCHA1D
caLces2C
cHLCCA 30
CRLCNHAY
CAALLCHS)
coLCChS"
C3LCCHTC
CALCLABT
CaACeRIN
caLecrie
c3Lcc7in
cC3Lec72¢C
caLecrn
caLrcral
CBLNC7SC
CBLLC 75K
caLccr?e
caLeco7rac
CBLOCT7C
c3Lecann
caLccate
C3LCHIAR2C0
c3Lccazc

€AaLocaas

cRLCCARSC
CALZ 352
¢ 'ncare
Ce..CRR;
caLe sl
CRLCL9I?
caLccayn
C3LCr92¢C
caLLiaC
€3L0C94acC
C3LNC9IS50
C3LCCAsN
caLccare
cpLocosn
caLLnNase
CaL2 1€
caLc1z1c
caLn122n
ceLri1cic
CcaLt 1740
caLriosn
c3Le1rsan
caLcic e
CAT10R%
caLe1man
ci3Lcyy2e
caLciite
caLecyr2n
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I A A I A I B

: FILEO CABLE FAORTRPAN T . . . GRUYMAN DATA SYSsSTECE

IF{K1=N) 141.141.2 caLo1l3c

—. . 2 WPITE(1W,.3 €3L01140

1 3 FOR war(79wro=c~=e CF poLann:AL FARMED WMILE TGIAN\ULAPIIING ORIGICALCI1SL

INAL MATFIX 1S T2 HIGH C3LC1160

3 -.GD. T2 257 ¢ e e e e e e e . €3LLC 1170

181 IF ( DABS ( FAMAT = BMAT(I+JeKI) ) oLE. 2.D=6 & DABS ( FBMAT ) ) CaLA118%

1 GO YO 13- caLclion

e . BMAT(IsJeKI)= OMATUIeJdeXI)= EBMAT . . . €BLCY2CG

GD TO 135 caLct21c¢

136 AMAT(1,4,K1) = 0,00 C3L01220

.. 135 CONTINUS S o .. . . €3Lc1239

23S CONTINUE C3L 1240

c DFONTS LLC3ILO125¢

. _ .. J=J3 L . e L. CW125%

142 CIOINTINUE . caLor27e

KI=MAT(JISeJ)¢KD caLc1280

fm . KJSMAT(1.4) e e ... . .. €301299

‘ IF(KToLTeKJI) KI=KJ CcaL013n0

; MAT(T,J) = Q coLC1313

I DO 140 K=1,K1 : e e e e ... €C3L0132C

: x=(34A*(x.J.&))13a.xac.xse cCBL 01330

¢ 138 MAT(1,J) = K CALC1340

'——-14% . CONTINUE Y o WA B2 Ty

: J=J+1 CALI126°

I .. .EeNCOL) GO 7O 142 caLc137¢

L..137 1=1 . - R . .. €3.C1328¢

’ IF(1.LENPOW) GO TO 139 CBLO1 390

TT(ND) 128,128,1165 C3LN14°0

1401 JS = JS +1 . - e e et ... CELC1a810

IF( JS-NCOL)129,15C,157° Cs1a2C

157 IS(NPJLTeCIGY TN 153 cBLI14630

.. WSITE(1W,13) . .. €8LC 1440

13 FORMAT ( 1H +22(1H ), 134 FINAL MATEIX) . c8L2145¢C

PO 151 J=1,NCOL caLCla60

e DD 151 I=1,NFOW .- . . . csLci1arc

K1 = MAT(1,4) C3LC1640

, IF(K1) 99,151,152 ceLc14anr

T 42 ACITE(IW,12)1s Js (SMAT(I,JeK)s K=1,K1) B . €3L01530

T€:  CONTINUE CRALS1S10

153 Lk=1 C3L01520

.C_LOOP 1£2-500TS OF DALYNCMIALS TN DIAGONAL OF TRIANGULARIZED MATIIX ARWZCHLL1S32

c FOUNC AND STORED IN AERAY FOOTSe c3Lrct1sar

. € COEFFICIENTS OF THE PCOLYNIOMIAL EQUIVALENT OF THE DETSFMINANT CPL21557

L. OF THE MATOIX ASRE COMPUTED AND STORED IN ARRAY C4 WITH CaLC 1552

- € CA(1) THE CONSTANT TEFRM, C3L01570

DO 160 J=1,NCOL CBLC 1580

G K1 = MAT(J,J) o . . . CRLO1S9¢

: MUM=K 1 41 caLc1end

. K2eK]=1 caLC1A1D

. A 163 K=1,K1 . cnLc1s2¢

MM=MY =K CALCL163D

. 163 ND(MM, )T BUAT(J4IeK) cALZ 1eal

I IT(K1.CQe1) 53N T 122¢C CILC1ASY

g 161 CALL SNLYAT(D(148)¢R00TS(24LK=1) 4 KAUNTILK) ¢K2¢7(141)sD(1+2)+D(1.3)CAL"166¢

¢ 1 c3L 1672
92

gt o e S b B § St e Yo e i BN B 5

AR maE e I, Mol n T

et




.

I

!
ég%mmu 4

|

S
4
t;

2w e e

wy

Cnenr AT

T A T I RN

g e el [
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TILEY CABLE  _FORTRAN Ty, . . G R UYUMMAN_DATYTA SsSVYSYZWSES
- KML1=K1/2 caLC 1680
e LKL KM e e e e . CBLG 1630
IF(MODIK1, 2) NELI)GO TO 1€20 CRLO17)3¢
» C DUNMY ELEMENT STORED IN AFRAY FOOTS 1F POLYNOMIAL IS OF ODD DEGREE ceLci171¢

— S4_ROOTS(2#LK=-2)=2 % cBLciT20 .
1020 IF(J.EQ.1)GO TO 1004 ceLo173¢
1061 DO 1002 K= 1,X4A CALCL1740

0C2  CS(K) = COCKD .. _ o o L - CBRO01750 .

: 00 1006 XK= 1N CaLC176C
© 1006 Ca(K) = 2.0 CoLC1770

— . __IFIK1) 99,162%,1060C ___ . . coc1780
P 1020 D2 1¢03 K=1.K1Q cC0179C
MM =M o CaLc1830
— DD 1003 K3I=1,KAA e - — coLci1a1o
K8 = K4KX3-1 . caLcis2e
1003 Ca(XAa) = CA(KA) ¢ D(¥M,48)*2C5(K3) CRLC193C
T . KMA = K&  _ . . e+ €01 840
' GO TY 160 CaLC185C
S 10C4 DY 1005 K= 1.%1 CaLC 1850
o MMEMMM =K . e — __CBLO1BTC
¥ 1005 CalK) = D(MM,4) C2L01880
¢ K&A = K1 cBL.C 1890
160 _ CONTINUE . e e e . €3LC1900
i CALL JUGSLE(QGNTS,537TSKOUNT ,K4A) ¢BL.C1910
4 00 336 I=1,NEOW C3.01929
. DO 3C6 J=1.NCOL. . L. . e el ... _CELC193C
. MAT(I,J)=IN CBLO0194C
: 00 3056 K=1, IN COL013%50
S 308 BMAT( T, e )=CMATE 0 0eX). o e e e . CBLC 1960
% 1F(NPLTe-1250 T3 202 C3GL197¢
I 201 WRITECIW,15) caLC1980
=202 IF(LK.EQ.1) GO TI 111C __ . . - _ COLC1992
1111 L=t . caLc2c00
¢ 62 G=300TS(L) caLcacye
i 68 ASSIGN 244 TO 4DT S o _ CaLc202¢
B G0 TO 2511 CRLC 2030
284 G1=A35(CA(1l)) caLc20a0
€. L00P 251C - PLACE LAIGEST PRODUCT.CA(IN*G**(I-1)s ING: . = _ _ _ __ CBLC2CSC
i€ 63= ERRIS TISTIMATE G=ROOT cac2050
B DO 261C L9=2,KaA cALC207¢
. (62=CABS(S) e - e e e e €0 2030
s>=ABs¢c4¢Lo)tG’--(L9-x)) CBLC 209C
: 17(G1-G2)2611025104261C : caLc210cC
.. 2611 G1=G2 L L o R - ca c211¢
© 2810 COANTINUSZ caLe2129
_C DET CANTAINS VALUE N POLYNAMIAL EQUIVALENT OF DETEFRMINANT OF cBLe213¢C
»c MATFIX AT RQOIT . CBLL2 2149
. IF(GL1.EQe"e1GO T2 25 CN021%0
. G3=DET/G! cALo21s¢
... 69 7™ 25 e e cALC2173
25 GI=(0esle) (ot W33 1)
26 IF(CABS(G3) eLE¢END ANDNPoLTe=1) GO TO 255 CBLO213¢
. WRITE(IWs27) Cac2299
27 FORMAT(SX, * THE FOLLONING EXTRACTED ROOT HAVE POOR ACCURACY®) Ca0221¢
WRITE( IWe15) cac2220

C»/"

%3



EILED cASLE

I

. FIRTEAN T . . . . GRUMNMAN

WRITE( IW,14) GoG3

—-256 L.xL ¢} .. et e e e e e e e e e

IFIKAA-] ,GE ,L )G" TO 62
IFINP . T.~1) GO TI 287
— 1110 WRITSE(IWN.1D10M(CAMIKIKx1eKQA)

|

5*,,%,—«-«-& PR R

-DAT A __SY S.TZ

cxc223C

. CBLL 2240

caLc22s¢t
caC2260

c3aL2272.

1010 FORMAT (11HOPOLYNCOMIALIPSELG. 6/(527.6.“16.6) ]
257 KESTUFRN

\_1105-- ASSIGN 12831 TO WY . ____.
G=2(1e¢0,)
‘€ LonP 21c
~C.EVALUATEZ EACH 3ZLYNIMIAL CF THE_DORIGINAL MATRIX FOP ROOT. G
*C AND STORS IN AMAT afcAyY
2511 00 217 I = 1.NRIW

cBLc228°
CA.0229¢C
£ 02309
coLe2318
cCncC232¢
£3Le 2330
c3INC23aC
cauo23sC
caLo23s50

e - D0 21T JS=1.NCOL . . — e
. K = MAT(I.J)
YAR{(Z eelB4)

IFIK=-1) 2102250227 . . _  _.

227 YAZCWOLXI{SNGLIBVAT(1eJeK))e00)
K = XK=1
!.....2Q5 Yalz=CrvulLXCSNGLE3IVAT (I e JeK) ) eCe)_ _ _

YA=YAL4YASG
X = X=1
IF{K) 99, 210,235

caLca237??
c|M e 234l
€3 L2239
C3LC 2450
caL2241C
c3aLC242C
CANC243C
CANL 2440
CA L2455

210 AMAT(l.J)=YA
H T Jdd=
__22% DO 213J=JI,NCOL . i )
IF(CABS(AMAT(JJ.J))) 220.213,220
. 213 CONTINUE
g DET = (Cere) .

)

= G2 T3 229
227 1F(J-03)99,23C, 221
;221 D2 222 1= 1.NROW e

SCMPOLX = AMAT(L,J)
2 AMAT(T,J)=4MAT([.J3)
F-__ 222 AMAT(1,J0)=2-SCMILX .
k. 23¢ J4S1 =49 ¢ 1
3 D0 224 1=JS1.,N5IV
E_ __ FCMPLX=AMAT(I.JI)/AMAT(JIeId)
IF(CABS(FCMPLX)) 2264224:226
226 DO 223 J=JJJNCIL

224 CONTINUZ

Ji=JdJl+1]

IEC(JIILTNCIAL) G TC 225
DET=2(164d0?}

DD 282 J=1NCOL

242 DET=DETY®AMAT(J,J)

229 GO TO MOT, (12810246.256)

ENTRY MaAPnNY (CNMAT Ca +ROOTS +KaA s MCOL e NP,
—— =1 INe Ns» KOUNT, AM!T; BMAT, MAT, CS, D sMCOQ)

NCOL=MCO

GO TO0 10

. END

SU3ROUT INE JUGGL"(FDOTSoET.K‘JUNToKQA)
DOUBLE PRECISION RPOTS(1)

— 223 AMAT( 1o J)=AVAT( I, J)~AMAT(JJed)XFCMOL L

CaLC 2a6C
CHNC2470

.Q3LL 2488

CAC2489¢
CACT 2520
£ac251¢
CRL 2527
CHCL253¢C
€Ll 2s4(
caLc255¢
CIC256C
C3aLcas??
CNC2330
C3LL 2590
C3L0263C
C3LC 2619
c3LC262¢C
CAC263C
CaLL 2R42
CALC 25650
CBLC2&57
CA 02670
CBL226A4C
C3N2ear
cararat
c3H271C
caLc272t
caLc2732
cHC2740
CaLL275¢
€.l 27670
cALc27r:

<3y SRS



FILEY CABLE

o

FORTRAN T3

COMPLEX QT(1)

— - -—-REAL®3

DATA CE/27FFERFFEEFFFEFFEF/

CR

DIMENS ION XDJUNT( 1)

e x=1
: =1

|

...GR UMMAN

|

|

DAT A S

caLc27aQ
Cuc279¢
caLe 230C
caL02310
Cn02827 .

1 IFIKIUNT(1).GE.Q)SGC TO 3

e RTIK) = _ CMPLX(S3NSL(ID0OTS(2%1-1) ) 2SNGLIROOTS(2%1))).

ETI{X+1)=CONJIGIRT(X))

K=Ke2

P

——— %073 § . .
3 3 RTUIK)CMALX (SNGLIRDOTS(2%1-1)),0.)

K=K4l

- . IF(R0NTS(2¢1)EO0.CF)IGD TO S

RTEK)=CMPLX ( SNGL(IOOTS(2413)0+30)

o+

) KzK+1
. 5. 12141

TF(X s GE oX4A IRETURN

. GY TO 1

. END

DOURLE
DOUSLE

I e b L ol
M = uw

10C T =

E G To
E 1056 x00E =
3 N =M
N1 = N

t XK =2

00 112
110 ACTIY) =

112 al( )=
s2( )=

. e -

- 1= (w -
E 193 FOOT(1) = =A3(2) rAa0(1)
: KOUNT(1) = O

SUBQQUY!NE'°OLVRT(AC.QdCToKDUNToM"'Oo"T)
OIMENSICN KOUNT{ 3)
reee e DTUALE PIZTISION aC(S5)sF00TL5)e(S)«TII)sALS) . ..

PRECISION 31€12e82(1)X,Y D1

PRECISINN D2
/BARK/ CleD2eXeNIX

3 90 IF (A2 (M+1)) 1C0,95,.,10¢C

E 95 ENOTIM) = 2,0 ]

E KAUNT( (M1} /2) = O

R - M=% -1

‘E. . .GO T3 9C -
: 108

1) 4AC.1353.1C6

449

-1 .-

+ 1

1 = 1.N1
AT

IFCAIN=-1))115,112,115

140-5
1.0-1

GO To 120

115 B2(1)==-A(N®1)/A(N=1)
B1(1)= =92(1)% (A(N=2)7/A(N=1))

126 IF (N = 2) 121,122,130

121 KOUNT(K+1) = ¢

AC2) 3=A(2) 7 A()

G) T3 31"

B 122 kJUNT(K+l) = 0

A(2) =2=A(2) 7 ALY

+ DA3S

« YOL

S1

A(N)/A(N-1)

© e e e o o —— i —

cBLc 2852

. eaLe289¢

. €8Le291¢C

. CAC2940

- CACI150

£3Lc3190

cBL0283¢C
CHN.02840

CAU 028560
caLc2azo

caLc2a9t
CaLC 29C0

caLcegoal
cBLec 293¢

CBL0295¢C
CaL0294C
CaAL237C
cA C2930
caLce99l
catLc3C239
€ _C3C10
caL23l2¢
C30303C
CaL0 3040
CALEC A0S0
cBLC 325C
CRC207C
c3aLe2car
caLCc3CcaC
C3Lc 3109
csLc311¢C
CALC 3127
caLo 2127
CaLC 314

CA,C 3162
€BLC317¢

CALC 2197
cH 3250
clLe32:2
ca¢ 322¢
CRC323¢
CA 23240
C3C325¢C
CaLN2A2AC
caLc3z27o
CIA L 3240
CH 03290
Cac3zac
CH.22312
C3LC332¢

95



CILEQ. CABLE . _  FIRTRAN T1. ... . . GRUMMAN DATA. SYSTEMS
AL3) 2-A(3) 7 AL1) c3L03330
—— - 60 T3 313 O - ' o £. 7Y
13C CALL GFOWL(T(N-2)4Q(N )) CBLE 3350
ITERs = 9 - C3L03360
————KEY = 30 . S . COLE3I37S .
INK = 1S c3L03raC
MURDER =20 €3LC 339C
—--LOVE = & S — . — €3L3436
220 ITERS = ITERS + 1 C3L03310
235 Q(1) = A(1) : coLn3e2¢e
e QU2) = A(2) ¢ B1C1)e QC1) . . . _ ... .. ... _.. €3LC3a32
D3 243 J = 3.N1Q C3LC 2848
24C 0(J) = A(I) + 31(1)% GLJI-1) + B2(1)% a(JI-2) CaLL 3450
e TL1) = 0t1) e CTLC3a5C
T(2) = a(2) + 31(1)* T(1) ] CBL2 3470
DO 259 J = S,N1 cAaLn3a8s
__250 T(JI=2) = 0(JI=2) + BI(1)* T(I-3) + B2(1)* T(J=s) e . C3073a90
X= B1(1)* TIN-1) ¢ B2(1)* T(N-2) CaAC353¢
CALL RUFE (T,Q) Cc3LC3s1?
.8101)= B O . .. €RC3I52
A2(1)= 22(1)+ D2 CB8L0353¢C
IF (XODE) 260,253,280 C3LC 3540
__267_1F (TOL* DASS(Di) =- _CAAS(S1(1))) 251.262.27C ____ CACISSC
261 TIF (TIL* DABS(D2) =~ DASS(B2(1))) 262,252.27C CmL2 3560
262 1F (<DDE) 2635,253+460 CBLC 570
__ 263 RODE = 1 B e o e .. CBLC3S8C
264 S1 = DABS(NY) CALO359¢
S2 = DABS(D2) CN025970
- . GO TQ 220 o e e . €3C3810
265 LOVE = LWE - 1 c3L0352¢C
: IF (LOVF) 223,297,22¢ C3LC363¢
278 IF (ITERS ~ KEY) 2204271627 .. .. ... . _ . . ... CHL36al
271 MURDER = MURDSR =~ 1 . C3LC 365C
IF (MUFDEG) 479,285,272 CILC 28D
272 KEY = KEY + INK e Y - 0.3 LS 7 .
B2(1)=-R2(1)-.5DC*(B1(1)%%2) CaLC 253 ;
GO T2 220 CILC369C
__280 IF (4.0C* DABS(D1) =~ S1) 281+41C.a10 e e . €BLC3T7CS :
281 IF (A.C7% DA3S(D2) - S2) 268,410.310 3L 3710 ;
., 28% ITER8 = 999 caAC3IT2C 3
290K = x ¢t S s.e3ucarac ki
: KOUNT(K) = ITERPS # 10 CaL0 3747 %
ALN) = AL(1) CaLC 375% :
—— A(N1) = B2(1) - C3L0375¢
N=N-2 CALD377C
N1 = N§ = 2 c3LC378C
... D0 300 I = 1,N} . . . .. .. c3c37ol .
3¢0 ACI) = a(l) csLC 3807 1
IF(DABS(BI(1))eLT, 1DC4DSAF T(NABS(B2(1)))) c3LC 3412 :
181(1)=,100%0D8AF T(DARS(B2(1))) €3aLc2a2e :
6o TY 120 cALC3e: 1
310 D7 320 I = 1.,M CALC 3342 t
_ X = A3(141) o e . c3Lc3as] £
AD(I¢1) = ACT41) CaLr 3363 £
32¢ A{Te1) = X caLe 3977 £
96 2
:



TILEQ.
e N = M

_—x 0

330

380

l_JasmtIEﬂa = [TERA ¢ 1

- 1Y

[ S

370

. __3se
, 38s
© 390

43¢

*

| S

S 809
F  AlO

430

432
431

433

449

482

_A(2) = 8101y __ __ _ I
_ITEFS = ITERS ¢ 1 . _ _  __
420 AT(L) = .5D0* DSAPT(-X)

— 1T _(B101)) 432,431,432

f___ 460

| .

CABLE .. P UMMAN

MURDER = -1}

NT =N ¢ 1
Lan

S VYST EMNS

caLc 3340

e e ©BL.0 3890

CBLO 390D
CAC3IVN0

CA03920 .

CALL GFOWL( T(N-2),0(N))
I (L = 1) 44)3,340,40C
1TERS = 5

a1y = A())
81{l)= A 2)

0N 342
atJd) =
T(1) =
03 374

J = 24N1

ACJY & B1(}Y)e Q(JI~-1)

Q1) - - - — e . N
J = I¢Ni

T(J=1) = Q(I-1) + BI(1Ix T(JI-2)

D1 = A(N1) 7 T(N) e - . .

8l1(1:= 81(1)+ D1

I (DABS(RI(1Y) -~ TOL= DABSI{DLI)) 380:39C+390

1= (ITERS -~ 8) 350,385.350 . _—
1TER8 = 9

KIUNT(K+1) = ITERS

G T as2

K =X ¢+ 1

KOpE = ¢ L. e
-81t1)= Ac(L)

B2(l)= AD(L +1)

. JTEF8 = KDUNT(K) e e e e e e e e e e e

KEY = ITEFQ ¢+ 8
I (M - 2) 225,409,22C

a.CCx 82(1)
IF (%) QZC.. 43%,430

X=z Bl{1)x*2 &

A(L42) = (SDCs 31(1)
KIJUNT(K) = ~ITERS

L=L -2 . e -
G3 T3 332

X = DSART{X)

X = =X
AJ(L) = 5D (31(1)¢ X}
AJ(Le1) = =R2(])/ ACIL)Y

KAUNTI(K) = ITERS

L=tL -2

GI.T0 2N e e — - —— . e—
J = N1

DI 4SC 1 = 1N

RAOT(I) = AQ( D) . D
AQ(Jd) = ALI)

J =9 -1

RETURN e e -
END -

SUSIJUTINE GRIOWLIA,.Y)

CRLO393C
CIL039a0

.CBLO39SD .

CBLL 3960
caLo 3970

CaLC 3980 |

caLcaeec
caL0aldC

.. CBLLad1I?

CaLCAn 20
c3 Cal0
CALCAaCAD
CaL0AsSD
CALLACAD
caLCa? 7?70
CR0A280
CaLCAa09C
cRta1d
cCaL04110
caLoal120
caL04130
CRLCALAL
CACAINC
CHCal15?
CHNCALIPC
cBLCalse

.CBL.Cal130

cBLca220
CaLd4210

.. CNCa22C

ca3LLa230
CaLCA240C
caLCa25C
CACe260
c0a270
CaLC 4280
c3t6az290
caLta2n0
C3L 04310
CRLCAZDD
CBLC 4330
CHLCAZC
cat.C 4350
COLCA3RD

.. CRCAR7D

CALOLTA)D
CA;A 04390
CBLCAACO
CaLlasn
CALCab2C

97
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FILED CARLE _ FORTPAN T§ . ... . ... ._.GRUMMAN DATA .SYSTEMS

DOUBLE PRECISION A(2).B4X(2),Y(2),T CaL04A3C
e COMMON /8ARKY/ XoBNIX - . . . Lo Ll cemm e CRLCAGAC
RETURN CBLC44SC
ENTRY RUFF . C3LCaasD

e NIX.= O _. o+ e = — S ; LARCR470 ...
1 3 (ABS(SVG\.(B!’ - ABS(SNGL(A(Z)‘H 1004120,110 CCaa9C
100 T = 8 7 At2) C3LC4A90
—_——Xt2) = (TeY{l) - _Y(2)) 7 CAL2) .~ TeAL1)) _ . CBLCAS00
: X(1) ==-CA(1)2X(2) ¢ Y(1)) 7/ A(2) caCase

R R R i

5
&
&
p33
£
i
H

3

- RETUSN caLcas2o
---112.7T = A(2) 7 B : e e e e . CALCASTID
’ X(2) = (Tsv{2) - Y(ll) l (A(l) - TQA(2$) CaLCasal
: X(1) = ~(A(2)=XxX(2) ¢+ Y(2)) / R CIACa5SS
e~ -RETURN e o e e e e s e e e GO A5G T
120 IF (SNGL(B)) !!OslSOal!O ) . CRCAs57I
130 NIX = 1 caLca5a8C
e -RETURN e e e e e e e e et e 2 A5
END wBLCa6CH
CARCan1?

E~ —— e s em —— e — ——— . —- CAN.Ca820 .

e

.- - e — . e e e s e v et e et e ——— —— o ——— e e - —
.
i e o .+ R fe e m e e = e s - - e et e e e mmemam e - - . - P - - - — - - - -~
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. - I —— et ——— e - o e o et e < e ep e e
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S
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- mr e - v — - - - _ - - -
-  §
-




Appendix D

Semple Input




o

B PILE: NPUT DATA 21 GRUOENAN DATA sYsr? l
.. _SANMPLZ INPUI FOR ACTYIVE CABLE PPOG-BASIC LONG CHA2, W CONP PRY OQUT = -
; 1T« ¢ 0 91 2 ¢ 38 2 ¢ ¢ 0 1 I

30 e. 0. . 9. .80 "086 '
0. “Q.‘95 ""“0 68 . ,'__,‘.,OSOQ_ e .0825_ N 1033‘____ e i
0. .935 -’.639 0- 00 -.’077 .
=1.062 -. 1109 . 1227 -.0341 -.1862 «N231
___'___:378(: o .082“ o _._.’.'32 . «1923 i 00091 . -00681
«238¢ ~.1162 -.0718 .C00S -.000% -.0001
1.9 0. 8, c. .86S 846,
B, .000805 @ 152.0 @ 9.6 Y. 1.5
.8 3.60 2.8 22.95
Jo . 9¢€. -96, -5. -S.
o __7_5g° ) o 2613. o 9k, 3 c. o '517 185.
0. 0. 6. 27.8 0. 0.
0, o2 9 4,0 0. .
2 WLt .0 0% 00 0. 8O,
3 e. 181. 96. 12, 6,667
ao ’5.8 0. ’o 3. 2.
2 a2, © 180. %6, 12,
‘80. -960 72- BC. 80. 50.
5C. S. s0. 0. 0, 0.
0. o. c. 0. T o
13,8 083 T T W23 7.0 022 3.0
.00 co. 3. 0.00 0. 0.
t. €. .t 0,0 ~ e.000  o.
0. 0. 0. 0. 0, 0.
o. n O. 0. n. o.

_~;SIHPLE DATA-LINS CHATR OF THITRL/EMO TRANS FPUNC ¥ TEZESIDBACK & TREQ 3ZESP.

1-1 2 6 0 2 212 2 2 6 0 111 2 C 0-~160
137 7.5
128 -19C, o o o
180 -17¢,
______SAMPLE INPNT OF V@®L=C, ® LITT CASLT -CHiP. RCOTS OPTXON
1-1 2 ¢ 0 2 ¢ 2 3 ¢ 10 10 8 ¢C 0
48 C.
_e9 o, S U ]
SANFLE INPUT FOP CABLELESS MODEL W TRANSTEZR PUNCTION OPTION :
£ 11 C € 6 2 9% 31 06 60 0-115_3
3 68, 8€%
; 69 Lys,
"7 SAMPLZ OF ACIIVE CABLE SYSITM-LAT DIP MODE & TEANS. FUKC. OP.
g 10 6 9 0 2 01 % 2 ¢ ¢ 1 1* 2
100 I




Appendix E
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CASE

e g SRGRE p n f e

SAMPLF
FRONT CABLE HORIZONTALRFAR CABLE VERTICAL

et

BN LT

e LT ,’*MW I R U IR PN

INPUT FOR ACTI VZgCABLE PROG=PASI”T LONG CHAR, w COMP PRT OUT

NO SNUJRERS
tO LIFT/ZANTI-LIFT CABLE
FEEDBACK LOGIC IN

CODE N33+ FOF THIS CASE,

CABLFE (ONFIGUSATION ON MODEL

CRONT

CABLF GSOMFYEV-CABLE NOo 1

TIlve CUOSsCEG
Je®9227F C2
C.4317822E 02
“+AQONCAFE ©2

AE M= IN
0.278400€
Ce89CONOE
[ Y]

CABLE GEOMETEVY-CABLE NO., 2

Nir., COS.=DEG

ARM=IN

CABLE LENGTH=

02
o1

CABLE LENGTH=

CARLF 1S MISIZNTL. AND FEAO CABLE S VERTICAL

0e323377F _03 IN

0123377¢ 03 IN

AERO(
AERD(
AERD(
AEFO(

S)s S$,80
1C)i= 0.5CCE-O1
15)= =-1,.,63

20)=~C. 111

AERO(
AERO(¢
AERD(

25)= 0.378

30)=-0.681E-01
3%5)=~0,5CCE~C]I

1 2 3 . 5 6 7 8 9 10 11 12 13 18 19 16 17
1 -1 ¢ (4] 1 2 [} . 3 [} ] ¢ | [ [} ] o
INBUT DATA AS SPECIFLIED IN AFRN ARRAY
AER I 1)= €42 AERO( 2)= 0.0 AER O 3)= 0.¢C AFRGH 4)= 0.0
AEETI  A)= ~1.,A6K  AFRN( 7= 0.0 . AERQ( A= 1C.9 AERQ( )= ~14,7
ACAIN( 11)¥= L .N24E-C} AERIL 12)z 0«330F-01) A0l 13)i= 0,0 AERO( 13)= 0,935
ATDJ( 1RI= €D AFanl 17¥= 0,0 ACRO( 18)s 7,77 AERO( -9)= =1,06
AF=00 210 C,122 AEFRO( 22)=~2.341FE=01 AEFN( 23)==0,.1806 AERO( :4)= 0,231E-01
AEI N 2€)% C B24E-5] ACROL 27)3=2,113 AERO( 28)= Q.192 AERO( 29)= 0.,910€E-02
AERDL Y1)a C.23M AERN( 32)=-0.116 AER0{ 33)=-0,714F=01 AFCRO( 3a)m 0 ,500€-03
_AETIl I8)x=CLI7CE=~03  AEEG( 37)= Ce0 __ _____AERO( 38)= 0.0 _._ AERQ( 239)= 0,0 o

AFF It al1)= (.0 ATRD{ 42)= Q,0 AZRPO¢ 43)= 0,0C AERD( 44)= 1.10
AT Aa6)x 4400 AFEN( a47)= 2.0 ASRO( 4RI = Q.A6S AFRO( 491z 446,
AERNL 510= C«AINSE=QI AEFC( S2)= 152, AERN( S3I)= 9,16 AERD( S4)= 1440
AL 5A)==0,.80C AEROL STY¥= 350 ACEN( 59)= 2led AFRQO( S9)= 2249
AERDOL Ald)= CoD AESN( 62)= Q.0 AEFO( 63)= Q.0 AERD( A4)= Q.0
ATSI( s&)x CoC___ AFRQ( A7)z J.0C . . AEFO( AB)x= 960 AFRO( A1)z ~96,0 _
ATEU( T1)= =5,00 ATRD( 72)= 75«0 AERQ{ 73)= 263, AERQL 76)= 96.0
ASETI( 781z =%,C0 AERO( 77)= 1RG5, AEQO( 74)= C.C AERO( 79)= Q.eC
AERI( 3= 27.8 AERD( R2)= 040 AERN{ BI)= 04,0 AERQ( Ba)= 0,0
AFE T A6 )13 L,900 ALETDC R7)= 4,00 ACFOC A8)= Je¢ AFRO( B9)= 0.0
AERT 91)=2 049 AEFQO( 92)= 0.100F=-0% AERJ( 93)= 0,0 AEARO( J4)s= 160,
ATRIL I58)= €0 ___ AFEN( 97)= 181, ASENC 9AY= 9RO _ AEQO( 99)= 152, _
AER {17102 Ce) AFRN1102)= 44000 AEEN(103)= -5,R0 AFERD(1%4)2 0.0
AR 1 R)= JC AFEC(ICT)I= 2400 AERO(108)= 2,00 AERD(1I9)1= 3,00
AET M i11)= 193« AERDI(332) = 964 C AEQ(113) = T2+ AERO(134)= 180,
AEGN(11RAI= 72,0 AFRN(L17)= AO0.0 AFEFN(118)= BO.0 AERD(119)= SC,0
AFRN(12]1 )= £.n0 AFRD(122)= S060 AE#0(123)= 0,0 AERO(L24)= 0,0
ACON(I2R)= (4 . AEFRO(127)= 0.0 AECO(12R)s Q.0 AFRD(129)= D.C
AEST(I VY= 13.8 AERN(132)= 153 AERO(133)= C.237 AFRO(134)= 700
AT 1Y/ 3,00 AERD( 1370 J.C AEDT(138)= 060 ACRD(139)=z 3,00
AF2 101830 = Cof AFEQL142)= 0,0 AFFD(143)= 0oC AERO(144)= 0,0
AEEN( 1463 (a0 AFFN(1471= Q.0 ASFO(14R)= 0.0 AERD{149)= 0,0
AFSI(1%1)= C W0 AERNL1S52)= G0 AR 0O(153)= 0.0 AEROU154)F 0,0
AFEIC1ISAI= 0D AFRO( 13702 0,0 AEFN(15B)= 0,C - AFRND(159 )= Q,0

AFEN DATA IN STAB, AXIS AT ENUAT, REF, CENTESR
AF A iz €0 AFRI( 2= Qa0 azra( 3)= 0.0 AEROL a)= G,0
ag= 6z =] .80 AFRO( 7)= 0.C AEFO( B8)=x 10.2 AERO( 9)= ~13.8
ATROL 110= C 4328E~-DY AFRIl 121 Qe394E~-0) AEROt 13)= 0.0 AEROU 14)= 0,935
AERS( 168)= L4 ATRD( 17)= Q.0 AERO( 18)= =7,77 AERO( 19)s =1,.06
AFRNC 211= CLl12 AEPOL 22)=-0,341F=-01 ATRO( 23)=<-C.106 AERD( 24)= Q.228F-01
AR 2633 £ AL TYF=21 AfFO( 279 ==0,107 AEROL 28)= 0.192 AERO( 29)= 0,910€-02
AFR I 1)1 =® ( .23% ATENl 32)m=0,116 AERO( 33)2=~0.690E-014 AECROt 34)s= 0,500r-03
AEED( Y2 )2 JIS50E=04 AF S

AEFO(
AFED(
AEFRO¢
AERO(
AEROL
AFRO(
AEROD(
AERDU
ABRD(
AERO(
AEROL
AEROD(

AERD(1CO) =
AEFO(1CS)=
AERO()1C)=

40)= 0.0
45)= 0.0
50)=s 4,72
SS)= 115
60)= 0.0
68)= 0,0
70)=s =%,00
7S5)= 0.0
RO)= 6,00
85)= C.900C
Q0)=x Os31CCE~D2
9%5)= 400
6,67
2.C0
200

- -

AEFO(115)= «96,0

AFRD(120)=

0.0

AERQ( 125)= 0.0
AFRD(130)= 0.C
AERO(135)= C,220E-01
AEFO( 1400z 0.0
AERD(14S)= 0.0
AERD(150)= 0,0
AEEN{155)= 0,0
AFFO(160)= 0,0

AERO(
AERD(

S)s 5,80
10)= 0,500E-01

AERO( 1S)w =1,57

AERO( 20)=-0.111}
AERO( 23)= 0,337

AERO( 30)=~0.6¢ 260}
AEROC( I8)e=0,3C0F-0)

Fady

R

.

YY)

L B
i 4



—n ARJT27E 02  C.ZTEO000F 02
CelIN21AE 03 ~Qe40C00CE 01

C«B9004E 02 _0aC

T T S

Too el et

[« 1. g
17}

COMETRY=CABLE NOe« 3

7o COSe=CEG ARM~IN
Ce233272E €3 -0.6Q0C801E_01
-0 399999F 02 Ce0
=0s143272F 03 =0.,9059A0E 00

CABLE LENGTH= 0s323383E 03 IN

gl

CABLE GIOMETFY-CADLE NO+ &
DIR s COS.=DEG ARM- IN
C.129705F 03 =0.60C769t 01
~04899999€ 02 _0.0
- «397053E 02 0.906388E 0G

R o CABLE _LENGTH=___ 0.115261E 03 IN__

ITERATION PARAVETEE =
ACCZ2 +-30542CCE-23 ..
ACCX - - . +9/9ARBZRE~OD

THEDOT 2-0 . 24915906E~-03 FAD/SEC

EMe ATT (LDEFLTN.E CABLE TANSION
THZTA = 1,2 DEG
DELTA = -1,37 DEG
FRY CAJe, TENSION=
PR CAR,. TENSIN. =

Acen
ACRNP(
ASR IP{
AF RO
AERNOY
ASR 3P(
AT RDPY

04127591€ C3Y L3S
. 041C0214E C2 LIS .
DATA IN BODY AXIS AT EQUAT, FEFe CENTER
112=0,00SFa0] BERNB( 2)2-0.270

A)z =1e.49 mnEROPY 7)= 0.183
11)2-0.,AL18E=C1 ATaNO( 12)= C.3PAF=~01
16)= € ,0 AEROFP( 17)2 0.0
210= 0,110 ___ AERDOP{ 22)3-0.,4C5F=-0)
2hx 0.7I0E=CL  ARRNPL 27)=-0,105
AZEOD( 31)=z C,.238 ALROP( 22)*-0.118
AEENP( 36 )=-0,10eE-0) AEDOP(
eeses LONGITUDINAL STABILITY ¢eee

3=
AR)=

AF QP (
At ROP{
AEROP{
AEROP(
AERCP(
AEROPL
AEROP{

Ce26HE~01
-1Ce2

13)= 0.,168€E=01
18)= =T7.,77
23)s~0.188
28)= 0.192
33)=2-0,.,711€-01

AEROP(
AERYP(
AERCP(
AEROP(
... AEROP(
AEROP{
AEROP(

a)= C4290

9)= =13.8
14)%~0,935

19)= ~-1.06

24)= 0.213E-08
29)= 0.103E-01}
34)s 0.,500€-03

AEROP(
AERQP{
AEROP(
AEROP(
AEROP(
AEROP{
AEROP(

S)= -5,85
10)==0:515E~-01
1S)= ~1.57
2C)=~0.113
25)= 0,386
30)=~-0,660E-01
35)2=0+498€~03

SASTTION AND COFFFICIENTS OF SACH POLYNDMIAL OF ¥:TRIX
1 1.8541760 #1 -%5,9911590-01
3.7C%9370 01 1.2Cc73010 01 4.7199990 00 '
 =8,258563D 0} 4,2774080 00 .  =1.53808%0 00
2.409%3150-02
-1,014281D 02
 8.2A%538D 03
2.51C7070 03
-5,542%390~32
_=143222180 OC
~3.2€37920-02
7.4364720-02
T+ A6TRA6D 02

-5.9438310~24
. 3.3C13000-02 _ =1,5733320 00
4.3%76570 01 2.1924420 01

| 2403340€0-01______&e7199990. 00 . _

19830790 €1
1el16213¢D C1
1.3€C0200D CC

O AN YN JNTPUN
PO PP LU U NN e

5.5767700-1
~-7.7013720-02

DETERMINANT
DETEIMINANT

DETESMINANT
DETETMINANT
DETCQAMINANT

-y~ e

_DFTFAVMINANT

0.0
9.0
0.0

-%5,2237€13¢ 05
-%5,2237313F 0S8

-%5422376065 03
~%,22375G4E 05
-542237581F 05
-%,2237600F 05

°o°
Ce0
Q.C




[PITRSURSNR SAS S

i

Y ORI

N Y L.
DFTERANMINANY  =§,223,631F G5 0.C
DETEIMINANT =5.22376A5KF 09 Qe 0
DETEFRVMINANTY  <=5,2237¢56% 05 0.0
DETERPMINANTY -52237a735F 05 0.0
DETERMINANT ~S,2237+38% 0S5 0eC
FINAL MATRIX

1 1 =1.994176D 21
T 2 1eN14281D0 02 1.3890080 00
2 2 _=7.%€2133D0 0> _ . e e il L L e e et e e -
1 2 1.322214n 0C .
2 3 -7.1607840 CO 20 2080230~-01
T3 30203250 Q9C
| R ) =7+487446D J2 ~2+5076220 0Ot -84 7199990 00
2 & A4.,N277710 03 8.592576D 02 4.,1839170 02 -7.8229660-01
.3 a__ _~1e8A52030 03 ~-9.8791560 01 _=142670600 02 __ =2.5457170 00 _ ~5.7921880~-0) __
4 o =19192070 2C ~2.60788RD-02 -5, 975908002 =143476300-03 =2.85%54620~04

e mEAL L IMAGINARY €sROR
-£.301877F =03 4.329021E OC ~2.922648E=07 ~2,386554E-07
~8.305477E-03  ~-4,329021€ 00 ~2.922648E-07 2,386554E~07

| =2e3%1342E 00 _ 1.359896E O1_ __ .. =9.90AS30E-0A 4.166396E-07 .
—2.351342E 00  =-1,359896€E 01 ~9.9C8330E-08 ~4,166396E-07

POLYNOMTAL | ~4.910885F 05 -1,230982€ Ca -2.,820763E 0a «-6¢361116€E 02 =1+347842E 02

POLYNOMTAL_ W CONST_TERM FIRST . . _
“N ARJDAIE 06 =00123093€ 05  -0.2R2076E 05  ~0.6361126 03  -0.1347B4E 03

eray IVAGINARY T H/N=SFC 1/7 M/0 PERIOD=-SEC ONATF=CPS  UNDNAT-CPS
~0+AIGAE=22 +=0,4329F O} 0.8253E 02  0.1212€E-01 0.1451€ O1 0e68908 0#) 0.6B90E 00
«04.351E O1 0=0,3360E 02 0©0.2948E 00 0.3392€ 01 0.,48620E 00 0.2164€ 01 0.,2196E 01

[P T T DRTPRVE v PN Y

DAMP RATIO OECAY PATIO
0+1941E~-02 09879 00
O«1704E 00 0« 337AE 00

T s IR

-

- g



CASE_ NO=__ Q2 SAMPLE DATA-LONG CHAR OF THETA/EMO YRANS FUNC W FEEDBACK £ FREQ RESP,
FRONT CAGLE MORTZONTALREAR CABLE VERTICAL
ND SNUBRERS
NQ LIFT/ANTI-LIFT CABLE
FEEDBACK LOGIC IN

CbDE ND2Se FNF THIS CASE,

19 20 21
60 o 0

OAMP RATIO
0+34026-01

OAMP RATIO

0.9075E-01
0«1Q11E 00

t 2 3 Py s = 7 ‘s 9 4 11 312 13 14 1% 316 1T 18
T -1 2 o .o z o 10 _.3_ 0. 0 _ 0 R 2 0 o -1
N DATA CHANGE
) 137 7.%000
e _138 2D e
18" -, . «00 i
L FEEG.. Y FESBONSE COMDUTATION
. €M, ATT..DEFLTN.E TABLE TENSION
o __THETA = 1,01 DEG_ _ _ . . e e
~ DELTA = -1.33 DEG
- FRT CAR, TIENSION= Nel27591F% 03 LAS
. RP CAB. TENSISY =  $,1C0214E 03 L3S I . ) .
_ 44+ LONGITUCINAL STABILITY ¢+é¢e
COMPUYT ATION OF THET/Z EMO NUMERATDR ROOTS
. . POLYNDJYIAL W CONST TEOW FIRST o . L ) .
0.969847= ¢3 Ce153241E 02 0.523025E 32
... REAL IMAGINARY T HsD=-SEC 177 W/0 PERION-SEC ONATF-CPS UNDNAT-CPS
“0,186SZ 00 4-C 4304 2] Co.4732E 0f 0.2113E 00 0.1460E 01 0+6850E 00 C.6853E 00
»
.. . COWPUTATION OF THE CENIMINATOR ROOTS e ..
[
- POLYNOMIAL . W CONLY TEZERM FIFST
0.603189= 07 0.391816E 06 0.399395¢ 06 0.718C07E 04 0.150616E 04
» 08658120 01
— . REAL L _IMAGINASY T H/0=5EC 177 H/0 PERIND=-SEC DONATE~CPS__ UNDNAT=CPS
—0.39BAF N0 4-0.4C177 71 GCol7392 01 C.5751E 00 O.1564E 0i 0.6394E CO 0.6025€ 00
e ~D ISOKRE 01 =R .185695 02 0.4344F 00 C€.23025 01  0.4003€ 00 0.24982 01 G.2511F 01
~Ce3194S 03 . ____ - 0e217CE5~02 OC.AG07E 03 - o
»
&
(@]
[ 8
L ) i - ) ) - T )
1%}
) \
g )

il el Bttty WA it e L voe e E e o B . S : - T

22 23 24

DECAY RATIO
0. 8074E 00

OECAY RATIO
0. 5361E 00
0.5279€ 00

a—-——



W7

FRUDNIFNCY RESPONST DF TIIK
STEADY STATE GAIN =

CFETOURDS)

Cel1CCIE
C.127°E
Celrn2F
Cel1702F
0.”"COE
€ e 2520F
e 300N
Qe IR 'FE
QesaCd"F
Cea59°FE
C.5CN3E
C oS80S
Cern~ant
Ge€SQ3E
Ne 77 C2E
0,757 0%
C+H007E
O RSOE
CeNCAF
PR Lot I s
LeiCASF
Celonag
CelNRNCE
Oe1 7" 2E
e 22720
T INCAE
[ Lal» Bl 3
0e IS00E
CetreceE

_ Oea800E

-

o¢
oe
20
09
co
0n
co
on
cn
0o
ro
~o
13
26
a0
¢o
29

[ale RO

are
lade]
o1
£l
[ ]
=1
01
”1
ci
01
c1
ot

AVP BAT(NA)

=0 e 75335 Q2
=0 e753A2% 02
Qe 7R AME 02
=2 «7%87E 02
-0e7HSH7E 02
-0 ¢ TRAYE 02
-~ e 7537 Q2
-CQ7FQ7E 02
-C o 753863 02
-0« 7TSARE Q2
=-C ., 7595 Q2

_=".7585% 02

~Ca79R45 22
-C e 7538F 02
~C e 75835 2
~0e7593% C2
-0 475825 02
-0e7"31E 922
~0es753LT C2
-N e ?H707F 32
-h G 7H7GZ J2
=Ce7574% 02
=N e 7H6AT Q2

“2.7589% 32 _

-0 ,7547S J&
-Ne751RZ Q2
-0e 28476 02
~Ce7431Z 02
-0 o 7T760E 02

~0.8415€ 02

THET/ M0

04 16C7E-C3I

PHASE(NEG)

=Ce2n] 7
=C 331767
=Ceh222%
=0 «A7BAF
«CeH6I3Z
=Cs7CA9E
-CeBa68F
=€ ¢ AAST
~Qell1323=
-Cel277F
-Ne.108217

 =Ce15€7Z

~Cel7?71aC
= 18627
-Ce2C12Z
~C.2160=
-Ce2315%
=Ce2a47CE
=Ce2625%
-0« 2783F
Qo244
«0CeACSF
~0.4702%T
-0e551 87
LY Y K ot
~CelC1aF

. =Ce1571C

-0s28063E
~0e6377E
_041821F

on
ce
on
(1]
00

€o

Co
00
o1
01
ct

el

-3 ]
01l
(3}
ct
o1
01
[+3}

TRANSFER FUNCTINN

AMP, VALVUE
Cel160NF-C3
CelhGARE~QD
Ce 1 ACBF~03
e1/K08FE=-03
1el1 60AF-03
Cel16CA=-03
Ce1AIIE~-03
0e15CAF=03
Oe 151QF~-03
Celhl15~03
Cel1612E=03

Celhl12F=-03

Celhrl3I5-03
Ce1615-013
CelnlbF~-03
Cel61T7E-03
N.16185-03
Ce16202~-03
Cell217=C)Y
Celh23F-N3
Coln286-03
CelhI2F=-03
Cel164A5-03

€Ce1A61F=03

CelABSF =03
Cel761F~-03
CelB2RE=-Q3
Cel1925E-03
Ce13108F-03
0,6202E-04

FREQ(RPS)
04500CE 01
04%5%0C% 01
0 +H000E 01}
0.6%00E 01
C.70G0E 01
0.,782CE 01
0+80170E C1
C.A89CE ¢
De9CCONE 1
0¢980CF 01t
Ge100CE 02
Oe1272CE C2
Qs15NCE CO2
D.170CE 02
Ce200CE C2
0+2800E 02
0«3000E C2
NeIBNCE 02
0e.aC0CT €2
Nea%0CE £2
Ce5000E €
03570 02
0+500CE 02
0e6520€ 02
0«707CE 02
NeTSOCE 02
CeBOCOE ©2
0+85S00E 02
0+9000E 02
0¢98COE 02
0,1000% 013

R AR .t R AR

AMB pRT(DR}

=0 «7930E
=0 «7775E
«0 «7A93E
=076 38E
=0 +7587€
=D e7%43E
«Q s 749BE
=0.7453€
-0 +74C6E
=0e7355€
«Q0+73C0E
=0 +7C 22E
=0 A3 T6E
-0 .6376E
=0 ¢7345€
~0 ROAAE
-0 +8551E
=0 +9900E
-0.9181C
-0 e94 1 3E
-0« 6 2AE
~0.9R1CE
«0 ¢+ ¥ T75F
-0+1013E
=0+1026€
-0,1C39E
=0+1CS1E
=0+1063E
=0.1073E
-0.10838
~0s1093E

c2
02
02

PHASF{DFG)

0.6857E

Ce0034E

Ces16RI1E
=03 988E
«-C+1800F
-0+ I2SIE
=0 s4634EF
=0+60CHE
=C.TA13E
-0.8300€
~0.1081E
«Cesl1953F
“0s6613F
-0es1 2788
-C+)S92E
=0.1713E
=Csl 760E
~0e17A9E
~Cs1R10E
~0el1029F
-0e1RAIE
~0,1886€E
-0.‘“595
=Q0+18A1E
~0+1R92E
=0»19013E
=0s1911€
~Ce1923E
=01 923E
~0.1943€
~0.1982¢

o1
01
ot
o0
ot
ot
o1
01
01
(2}
02
c2
02
o3
03
03
03
0J
c3
03
o3
03
03
03
n3
03
03
03
03
03
03

AMP, VALUE
Ce10RGE=~03
001260£-03
Os1423€-03
0e1521E~-03
Oe1608F-03
CsI693E~03
Coel7TRIE~-O3
0s1B7€E=03
0e1982€~03
0s2101E-03
Ce 228€E~03
0.,308%E~07.
OehanArI =03
O0e51%4E~01
0e2125F~C3
0.9078E-04
0e5304E-0s
Oe¢I3S0E-Ca
06 2366E=04
Oel19%1F=-04
O0«1%52RE~-04
0o 1245E-00
0,1C29E~04
Qs BARAHE~CS
Ce7372E~-05
0+835RE~-05S
0¢5538E~-05
Os4B865E-05
0e 4206E~-05
0. 28372-0%
0¢I4I38E~-0%
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lnll’ ‘Wﬁﬂmﬂ;ﬂ##‘*rwm(“ R P THULIN
e ,

—— - CASE NI 8. ___SAVPLE INPUT DOF_VELSO. ¥ _LIFPT CABLE ~CHAR, ROOTS OPYILON . o s e e e e o
- FRONT CABLE HORIZONTAL.REAR CABLE VERTICAL -
NO SNUBBER3 .
LIFT/ZANTI-LIFT CABLE IN . ; .-
FEEOBACK LOGIC IN
o WIND OFF CHARACTERISTICS
ol CODE MJIS,. FOF THIS CASE,
1 2. 3 'y s 6 7 ] ¢ 10. 11 12 13 . 1a __ 138 10 .17 18 19 20 2 22 B3 26 B
1 -1 c ] -] 2 ] 9 3 ] 1 ] 1 ] [ ] 0 -] 0 0 (] ] -] 0 )
D DA”A CHANGE
.. - L% L T Y U O PRI -SRI - e e v e - - U . -
49 1.0
(3]
EH, ATT ,,DEFLTN:C CABLE TENSION ———
D THETA = -C.CO DEG
- _ DELTA 3 0,0 _OFG e e e e e e e e L
FR” CAR, TEMSIONS 29.9C6780E 02 LOS
o PR CA3, TENSIIN = 0.1000008 03 LAS
4644 LONGITUDINAL STADILITY seee R - .
POLYNIMIAL W CONST TERM FIRST
NI 2.736854F (6 0.4231583F 0s 0.6S03STE 08 0+204390K 03 0¢101327€ 06
Densayrar ¢y e e e e e e e . - _ e .. . T
erw IMAGINARY T H/0=-3CC 177 WD PERIOD~SEC ONATE=CPS UNDNAT=CPS DAMP RATIO DECAY RATIO
' -£,3182% 03 C.21782-02 0.4890E€ 03
CeC +=5.4492% 0} 0.100CE 06 0,0 0+1399E 01} 0s7149% 00 0e7109E 00 0,0 0, 1000 Of
0,2 =0 BNARE 91 0.1000%F 06 ©+0 0.1236E 01 0.8091¢ 00 048091€ 0C 0.0 03 COOE 01
o
!
b
- e v wacme Sma——— B st - - o — - - . ——— - . - o ———— - - - -
-y
r - -——— e v - - - P - ——— - - - - .. — - - - - - - - - o am—
% 1
- 8
i
¢ —— . e e e e e - . . e - R —_ . - e ot
®
T T ‘ ‘ e
D P SR P Y P RSN PL 7 SR A S I e N B LT L AR PR : N AR "
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g0t

TIPSR 2 e TN,

caseE NO= 4 SAMPLE INPUT FOR CABLFLENS WODEL ¥ TRANSPER PUNCTION OPTION _ _ . . . e . . Y
FRONT CABLE HORIZONTALJREAR CABLE VERTICAL -
NO SNUBBERS ' ?
. . NO LIFT/ANTI=LIFT CABLE . ‘ ) L
FEZORACK LOGIC NOT IN a
CABLELESS MODEL CHARACTER]STICS A
CODE NOSs FI9 THIS CASE, (oI
1 2 T 6. 8 e 7 6 9 10 11 12 13 1a 18 36 )7 18 19 20 2 22 23 24 DO
1 1 [} ] 0 2 ] 3 10 0 (] 0 -] 18 3 [] (] ) [} [ ] [ ] 0 )
DATA CHANGE a
an Ve RMEBO0 e e e e e e e R . . C-
AME OO ) N
EMe ATT oo DEFLTN.C CABLE TENSION - - ——
THEYA = 1,03 DEG ‘
OFLTA = =1.33 DEG . e e e e .-

FRET CAR, TINSIONS 0.1278018 03 Las

KR CAR, TENSION = 201002142 03 LAS

seet LINGITUDINAL STAAILITY +6oe Lo R o
COINPYT ATINN NE X /DELE NUMERATOR DOOYS

OOLYNIMIAL w CONST TORM FIRST X
NeN 0e315421E 07_ «=0,999774F 06 =0.582050€ 04.  0,1%96021% 04 .. .- e . .- s
arag IMAGINARY T H/D=SFC 171 n/o PERIOD=-SEC ONATF=CPS UNDNAT=CPS OAMP RATIO DECAY RATIO '
0ot Ce1GCCE 06 000 "
f.vta5" A1 0.2203% 00 0s4539€ O} ;
~Ce2%32E 32 Ce2771€=01  Co1609F 02 o
n.2%53% 22 0.27C9F =01  Coe3692F 02 . i
64+ LATERALZDIGEACTIONAL STABILITY ¢4se . e e e . e e e i
KU () HAS SEEN SET BY PROG TN 3 FOR CABLELESS MODEL CHARACTERISTICS . ®
THE FILLNWING CXTRACTED FNOT HAVE PCOR ACCURACY
.
‘l
REAL IMAGINARY ERROR ;
—2.673349F-01 0.0 7.894731€-02 0.0
POLYN11aL W CONST TIRM FIRST e
QD 040 062852600 03 0.955461€ 093 Oe268319¢ 08 - p
0«217112E 04 0.38694%E 03 :
ara IMAG INARY T W/D-SEC 177 /o PERLIOD~SEC DNATF=CPS UNDNAT=CPS ODAMP RATIO DECAY RATIO -
f.n .. . 0+1000% 08 040 S -
-t 357V =I2 Ce25932 63  Co3857E-02
-C 33777 7 Co17483E 00 0.5732€ 01 -
Ch o177 36 e=C PAIAT 21 CeMATIE 00 Co11MOE Ol  0.8016C 00 0.1247H O  0,1284E 01 0.1038K 00 0.8102¢ 00 . e
€. €.16CC% 886 0.0
-
-——
-
g‘
e e et ———— e e —- " - - gy o o s e ]
AL W A e T N e - s el - - L [ -y UG 7 1 SA NP« U gAY PP W -

S LSRN B S P B B 0 08, a0 S 0, S0 5 v bl L R et e sttt eSO KRR B 5oL ok P S A s St s o i nd i VR Bt i L5 St oo s Ham Dt ol BTt i it



S T SR M R 1

e e R R AR v e R
CASE N2= § SAMPLE NF ACTIVE CANIF SYSTEM=LAT OIR MODE W TRANS.: FUNC. OP,
FRONY CABLE HNRIZONTALJREAR CABLE VERTICAL
NO SNURRERS
.- NO LIFT/ANTI-LIFT CAGLE
FEEDBACK LOGIC IN
" CODE NOS. POR THIS CASE. LT ) ) )
1 2 3 . s 6 4 (] 9 10 11 12 13 14 1S 16 17 1@
t ¢ e .o .o 2 o 10 10 ° ° ° 1 ° o 11 2 0
DATA CHANGF
¢ 0.
EHe ATT 4 DEFLTHNGEL CABLE TENSION

THITA = 1.0
DELTA 3 ~1,3
FAT CABs TEN

COMPUT AT 10N

. RR CABy TENSION = .
$44¢ LATERAL/DIRECTIONAL STABILITY +4+¢
PSl/ EMO NUMERATOR RKOOTS

3 DEG
2 DEG
SINN=

oF

N¢127%91E 03 L3S
7¢1002147 C3 LAS

POLYNOMIAL W CONST TERM FIRST

=0s345N0KE 053

~0e31799C3E 05

«0.9048S88E 04

“Ce 1593278 06

=0 +294450E 03

RO AL IMAGINARY T H/0-SEC 1/7 H/0 PERIODO~SEC ONATPF=CPS UNDNAT«CPS
-y . .=0e1220% 03 +=0,2300E O] _O.S680E 00 _ C,1760% 01 . 0.2629E 01 0.3804E 00 0O.42710 00
~0.14A52 01 ¢=0,375CE 01 0.0667F 00 C.2143F 01 0.1675E O 0.8968¢ 00 0:06819€ 00
’
>
»
P e e e e+ e e o b e e e e - -
o
4 .

DAMP RATIO
Osa8a72 0O
0.3682¢ 0O

Tyt

DECAY RATIO
Os40482~-01
0083038-01

ﬁf1h??”ﬁ§qﬂﬁ

NS P

pal

»
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| FIGURE |
ACTIVE CABLE MOUNT SYSTEM

DEFINITION o PULLEY MOTION, 8., 4

,‘ *OQ"

LY LONGITUDINAL (CABLE ConteoL
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