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INTRODUCTION

Program TOLA (Take—Off and Landing Analysis) provides a non -
real time simulation of the dynamics of conventional aircraft during
takeoffs and iandings. The program models the performance of an
aircraft during a takeoff roll or during the glide slope, flare,
impact, aud rollout of a landing. It includes the effects of a
number of external and internal conditions such as wind shears,
rough runway, engine failure, ground effect, etec. Extensive
Jocumentation of the TOLA program——its capabilities, problem
formulation, and user and programmer guides--have been written

(Lynch 1972; Lynch and Dueweke 1974 a & b; Young and Dueweke 1975).

TOLA has been modified to include a flexible airframe option
(Dick and Benda 1975) and is identified as progfam FATOLA at NASA
Langley. Following validation of the flexible airframe analysis and
some additional modifications to the program to improve its
caﬁabilities (Carden and McGehee 1977), a provision for actively
controlled landing gear has been incorporated. The active control
code simulates dynamic load control during impact and rollout, and
during takeoff roll on rough runways. Additionally, a program
restart capability has been added as well as other program

enhancements.




This report 1includes a brief description of the added
capabilities, a detailed description of specific program changes,
and includes information required for a user to exercise the new
optionse A complete 1listing of the modifications to the FATOLA

program is included as an appendix.




1. ADDED PROGRAM CAPABILITIES

The FATOLA program has been modified to provide for actively
controlled landing gears, metering pin area as a function of strut
stroke, and continuously varying aerodynamic coefficients CA -and

0
Cy + A restart capability has been added to the program.

0

- 1.1 Active Control Landing Gear — The active gear limits the force

applied at the gear—airframe interface by limiting the shock strut
force (FORSST) with a closed loop series~hydraulic control. An
impact 1imit force (WLFOR3 is determined from the value of the
gear-ailrframe interface force (WFORT) very shortly after aircraft
touchdown. This determination is made when the work potential of
the strut (energy dissipation poteﬁtial) exceeds the aircraft energy
at touchdown apportioned among the main gears. The gear-airframe
1hferface force is compared with the impact limit force, the shock
strut force then being adjusted to bring the gear—airframe interface

force within specified limits about the control imbact limit force.

After the initial impact energy has been dissipated and the
aircraft 1is 1in the rollout phase of the landing simulation, the
control limit force is reduced to a value where the shock strut
force 1s controlled to support the aifc:aft weight. The trénsition

from impact limit force (WLFOR) to rollout limit force (WLFORR) is




carried out smoothly by the use of a ramp function from impact to
rollout. Active control performs‘similarly during a takeoff roll by
using the rollout limit force value to control the 1interface vforce
experienced when accelerating on a rough runway. A detailed
description of the active control model is presented in a technical

note by McGehee and Carden (1976).

1.2 Implementation of the Active Control Code - In FATOLA, the

landing gear dynamics are modeled in subroutines LGEAR1 and LGEA3C.
The active control subroutines replace the passive shock strut
calculations in LGEARl (see Figs. 1 & 2). However, ﬁassive gear
calculations can be made using the active gear subroutines. The
control code is integrated into FATOLA by defining the gear-airframe
interface force in terms of the total force applied to the aircraft
center of gravity, which is computed in FATOLA. The active code
returns a value for the shock strut force which 1is a term used 1in

the FATOLA calculation of the shock strut acceleration:

WFORT = f(ch)
FATOLA ACTIVE
SD2 = £(FORSST) CONTROL

ROUTINES CODE
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FIGURE 1l: SUBROUTINE LINKAGE FOR CALCULATION OF PASSIVE

LANDING GEAR DYNAMICS (ORIGINAL FATOLA ROUTINES)
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The active control feature has been incorporated in FATOLA with

eight new subroutines:

DIRACT--block data input variables

ACTIN--reads active control input variables
ACTINIT--initializes the active control variables
ALGEARl--performs the main active control calculations
ACTNG—-pgrforms the active nose gear calculations
PHLOZ2--calculates initial servovalve hydraulic variables
FLOZE2--calculates serqualve hydraulic variables

LIMITS--sets limits' 6n servovalve power spool motion and

displacements

The active contfol variables have all been blocked into labeled
common, including the additional input variables. This common block
is named AéTIVE and has been added to FATOLA subroutines EXE, OPTl,
LGEA3C, and SDFLGP, as well as the active subroutines ACTINIT,
ACTIN, and ALGEARl. See Tables 1 and 2 for lists of the added 1n§ut

variables and other key program variables.

The active control mode is enabled by setting the landing gear
type 1indicator switch (INDLG) to -3 in the input data set. Tests
are performed on this indicator whenever gear calculations are
needed, leading to calls to the active subroutines rather than to
the LGEAR3 entry point. To perform péssive gear calculations, using

the active gear subroutines, the switch IMODE(I) must be set to zero




for each gear. Set IMODE(I) to one for each gear for active gear
calculations. These tests take place in subroutines EXE and OPTI,
Subroutine SDFLGP has been extensively modified to output values of

selected active control variables to a listing and to a plot data

file.
TABLE 1
INPUT VARIABLES
e
VARIABLE
NAME TYPE UNITS DESCRIPTION
AMUH LBF- Dynamic viscosity of
SEC/FT2 hydraulic fluid
APINT ARRAY FT? Area of metering pin as
- function of strut stroke
AREAl ARRAY FT2 Area of strut hydraulic
chamber (piston)
AREA2 ARRAY FT? Area of strut pneumatic
chamber (cylinder)
AREA3 ARRAY FT2 Area of chamber between
' piston and cylinder
AREMO ARRAY F12 Area of strut main
orifice
AREO3 ARRAY FT2 Orifice area of chamber
between piston and cylinder
BETA LBF/IN? Bulk modulus of hydraulic
fluid
BIMU - ARRAY - Coefficient of friction

for strut lower bearing




BUMU ARRAY - Coefficient of friction
’ for strut upper bearing

CDMOC ARRAY — Strut main orifice compres—
sion discharge coefficient

CDMOE ARRAY o — Strut main orifice exten-
sion discharge coefficient

CDSV ARRAY —-— » . Servovalve orifice
discharge coefficient

CD3 : ARRAY - " Discharge coefficient for
chamber between piston
and cylinder

CFFOR ARRAY LBF Coulomb friction force
between piston and
cylinder bearings

DIOTA DEGREES Angle between body x-axis
and wing main chord

Dsv ARRAY INCHES Diameter of servovalve
spool

EPSILO ARRAY LBF Tolerance about impact

control limit force

EPSROL - ARRAY LBF Tolerance about rollout
. control 1limit force

EPSSLP LBF/SEC Time rate of change of
tolerance about transi-
tion control limit force

ETASV 1/SEC Damping coefficient in
. servovalve transfer
function
FWORK ARRAY ' _— _ Coefficient for selecting

value of impact limit.
force




GAMAH

GNR

IMODE

IRST

KAPT

LTAB1O

LTAB8O

OMRUN
PATM
PERCNT

PGAHAC

PGALAC

PGALY

PGA2I

PGA3L

ARRAY

INTEGER
ARRAY

INTEGER -

ARRAY

REAL
ARRAY

REAL
ARRAY

ARRAY

-ARRAY

ARRAY
ARRAY
ARRAY

ARRAY

LBF/FT

DEGREES

LBF/FT?

-

LBF/FT2
LBF/FT?
LBF/FT%
LBF/FT2

LBF/FT2

0=0ff
1=0n

0=None
1=Write
2=Read
3=Read/
Write

0=No Pin

1=Constant
Area

2=Variable
Area

10
Specific weight of
hydraulic fluid
Constant — set to 0.0

Switch to select active
control for each gear

Restart indicator

Indicator for metering
pin

Cy 1limiting value
0

CA limiting value
0

Runway slope
Atmospheric pressure
Constant .

Pressure in high pressure
control reservoir

Pressure in low pressure
control accumulator

Strut hydraulic
charging pressure

Strut pneumatic
charging pressure

Hydraulic pressure in
chamber between strut
piston and cylinder




PINM  ARRAY
PINN ARRAY
QPUMPS ARRAY
RCLSV ARRAY
RHOH

RTABLO ARRAY
RTAB80 ARRAY
STROM ARRAY
ST:ON ARRAY
TAUF

TC1

TC2

TC3

TC4

VOLACI ARRAY

VOLANI ARRAY

FT?
FT2
FT3/SEC

INCHES

SLUGS/FT3

FT
FT
SEC
SEC

SEC
SEC
SEC

FT3

F13

Maln gear metering pin
area table

Nose gear metering pin
area table

Maximum hydraulic
pump flow rate.

Radial clearance between
spool and sleeve of
servovalve

Mass density of.
hydraulic fluid

CNo rate of change

CAO rate of change
Main gear stroke table
for pin area

Nose gear stroke table
for pin area

Time constant in strut
position feedback loop

Time constant of elec-

11

tronic compensation network

Same definition as TCl

" " " "

Total volume of high
pressure accumulator

Initial volume of charging
nitrogen of high pressure
accumulator



VOL1I1

VOL2X

VOL31

WeC

WCl

WLFOR

WLFORR

Wsv

wsvl

WSV3

XBIAS

XDDMAX

XDDMIN

ARRAY FT3
ARRAY FT3
ARRAY pr3
sgc™l
sgc™!
ARRAY LBF
LBF
sgc™!
IN
IN
ARRAY IN
ARRAY IN/SEC?
ARRAY IN/sEc?
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Initial volume of hydraulic
fluid in shock strut piston

Pneumatic volume of
charged strut

Volume between strut piston
and cylinder

Corner frequency 1in active
control servovalve
transfer function

Natural frequency in
electronic compensation
network

Control 1limit force for
impact

Control limit force for
rollout

Natural frequency in active
control servovalve transfer
function

Window width of servovalve
orifice for high pressure

Window width of servovalve
orifice for low pressure

Servovalve spool displace-
ment for controlling strut
charging pressure

Maximum positive accelera-
tion of servovalve spool

Maximum negative accelera-
tion of servovalve spool




-

*

XKF
XKSV

XLPSV1
XLPSV3

XSCOM

XSTHR

XSVDMN
XSVDMX
XSVMAX
XSVMIN

ZETAC1

ZETAC2

ARRAY

ARRAY

ARRAY

ARRAY

ARRAY

ARRAY

ARRAY

ARRAY

ARRAY

ARRAY

AMPS/VOLT
VOLT/IN
IN/AMP
IN
IN
IN
FT Elec cont.
function
not used

IN/SEC

IN/SEC

IN

IN

in program

213

Amplifier gain in active
control loop

Position feedback gain in
strut position control loop

Position gain of servovalve
in active control loop

Overlap or underlap
between spool and sleeve
at null for flow Ql

Overlap or underlap _
between spool and sleeve
at null for flow Q3

Commanded (static)
position of shock strut

Threshold strut stroke for
determining takeoff or

. landing mode

Maximum negative velocity
of servovalve spool,

Maximum positive velocity
of servovalve spool

Maximum positive displace-
ment of servovalve spool’

- Maximum negative displace-

ment of servovalve spool

Damping coefficient in
electronic compensation
network

Damping coefficient in
electronic compensation
network



TABLE 2
OTHER VARIABLES
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VARIABLE INITIAL
NAME TYPE UNITS  VALUE DESCRIPTION
3
ACON SEC 1./st**2*wc
AIC ARRAY 0.0 Switch for regulating flow
between strut piston and
cylinder
AP2TO ARRAY LBF/FT2 Absolute value of pneumatic
- charging pressure in strut
2
BCON SEC 1./st**2+2.*fgv/(wsv*wc)
BLFORT ARRAY LBF Normal force between strut
piston and cylinder at
lower bearing
BUFORT ARRAY LBF Normal force between strut
plston and cylinder at
upper bearing
CCON SEC 2.*nsv/wsv+l./wc
CMASNG SLUGS Effective mass at nose
gear root
COEFO ARRAY FT2/ Strut main orifice flow
LBF-SEC2 coefficient modified for
th/dp
COEF1 ARRAY INZL_ Coefficient of flow from
SECYLBF high-pressure accumulator
to strut piston
COEF3 ARRAY INZL_ Coefficient of flow from
SECYLBF strut piston to low-pressure

COPA

reservoir

cos (¢+a)




Ccsvl
Ccsv3
DCON

DELTX

DELTX1

DF

DLTX1D

DMD1

DMTANH

DP1

DSTOP
DWFORT
ENCG
ENUP

FFORT

ARRAY

ARRAY

ARRAY

ARRAY
ARRAY
ARRAY

ARRAY

ARRAY

ARRAY

ARRAY

ARRAY

FT3/

SECYLBF
FT3/_

SECYLBF

INCHES

VOLTS
LBF

VOLTS/
SEC

LBF~SEC/
FT?

FT

LBF
FT-LBF
FT~LBF

LBF

1.0

0.0

0.0

1.0

0.0

.004

0.0

0.0

Servovalve orifice
coefficient from accumu-
lator to strut piston

Servovalve orifice
coefficient from strut
pilston to reservoir

Difference between strut
stroke and command stroke

Product of DELTX and posi-
tion feedback gain in
piston control loop

Variation of gear-airframe
interface force about
control force

Time rate of change of
DELTX1

Restart data block

Function of hyberbolic
tangent

Time rate of change of
hydraulic pressure in
strut piston

Stopping distance for
strut extension stop

15

Earth axes force at aircraft

center of gravity

Kinetic energy at aircraft
center of gravity

Kinetic energy of aircraft
at landing gear root

Strut axial friction force



FONHST

FORCHT

FORSST

FSTOP

FSTOPK

IAl

TIA2

IA3
IA4

I1A6

1A7

ARRAY
ARRAY
ARRAY

ARRAY

ARRAY

ARRAY

ARRAY

ARRAY
ARRAY

ARRAY

ARRAY

LBF

LBF

LBF

LBF

LBF/FT

0.0

0.0

0.0

0.0
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Ground force normal to
strut axis

Charging force in fully
extended strut

Strut force along strut
axis

Strut extension stop force

Strut extension stop
spring rate

Active control operation
indicator O=off, l=on

Indicator for defining the
return of notch-network
compensation current to
zero when gear is fully-
extended during rebound;
=0, non-zero current;

=1, zero current

Same as IAl

Same as IAl
Same as IAl

Indicator for defining the
return of first lead-lag
network compensation cur-
rent to zero when gear is
fully-extended during
rebound:

=0, non-zero current;

=1, zero current

Same as IA6




IA9

IAlLO0

ICOSV

ICU

IFR

IFSTOP

IGE

IGO

IIXSVH

ARRAY

ARRAY
INTEGER
ARRAY

ARRAY

INTEGER
ARRAY

INTEGER
ARRAY

ARRAY

ARRAY

INTEGER
ARRAY
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Indicator for defining the
return of second lead-lag
network compensation cur-
rent to zero when gear is
fully-extended during
rebound:

=0, non-zero current;

=], zero current

Same as IA9

Servovalve. control indi-
cator for return to null
position

Indicator for defining

when the fluid volume in
the strut piston has
returned to the fully-
extended strut value during
rebound:

=0, has not returned;

=], returned

Indicator for selection of
tanh function

Indicator for strut
extension stopping force

Indicator for defining
fully-extended gear during
rebound:

=0, gear compressed;

=1, gear fully-extended

Indicator for defining
accelerated return of
servo—controller para-
meters to fully-extended:
gear values:

=0, inactive;

=1, active

Indicator for servovalve
returning to null from
high pressure



IIXSVL

ITRIP

INDEACT

INITSW

I0PCO

IPASS

IPSTOP

1QCU

ISET

ISTROK

INTEGER
ARRAY

ARRAY

INTEGER
ARRAY

INTEGER

INTEGER
ARRAY

INTEGER
ARRAY
INTEGER

ARRAY

INTEGER
ARRAY

INTEGER
ARRAY
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Indicator for servovalve
returning to null from
low pressure -

Indicator for defining the
return of gear and servo-
valve parameters to fully-
extended gear values:

=0, inactive;

=1, active

Indicator for control
regime O=off, l=impact,
2=rollout

Switch indicating first
pass through program
1=first pass

Indicator for control
operation during return
to null position

. Indicator for defining

when the cumulative fluid
volume supplied by the
control system has returned
to zero when the strut is
fully-extended during
rebound:

=0, non-zero;

=1, zero

See IOPCO

Indicator for strut stroke
initialization




IXS

IXSVH

IXSVL

NAC

NITER

PGAIT

PGA2T

PGA3T

PGAITI1
PR
PS
Pl
QC
Qo0

ARRAY

INTEGER
ARRAY

INTEGER
ARRAY

INTEGER
ARRAY

INTEGER

ARRAY
ARRAY
ARRAY

ARRAY
ARRAY
ARRAY
ARRAY
ARRAY

ARRAY

LBF/FT2
LBF/FT2
LBF/FT2

LBF/FT2
LBF/IN2
LBF/IN?
LBF/IN?
IN3/SEC 0.0

FT3/SEC 0.0

19

Indicator defining the
condition of servovalve
spool displacement equal
to bias value for the
fully-extended strut during
rebound: :

=0, unequal

=1, equal

Indicator for control
operation during return
to null position

Fluid flow indicator
O=off;

1=from strut;

2=to strut

Number of iterations
required to converge to
solution

Gauge pressure of hydraulic
fluid in strut piston

Gauge pressure of nitrogen
in strut cylinder

Gauge pressure of hydraulic
fluid in volume 3

See PGAIT

Servovalve return pressure
Servovalve supply pressure
Strut piston pressure
Flow rate to the load

Flow rate through strut
main orifice



Qsl1

Qs3

Qsv

QsvcCu

QSVN

Qsvl
Qsv3

QTOLER

REDSLP

RESA

SA

SBFOT

SIPA

UNSPRNG

VCUM

VELDEC

ARRAY

ARRAY

ARRAY

ARRAY

ARRAY

ARRAY

ARRAY

ARRAY

ARRAY

ARRAY

ARRAY

ARRAY

IN3/SEC
IN3/SEC

FT3/SEC

FT3

FT3/SEC

IN3/SEC

LBF/SEC

SLUGS

FT3

FT/SEC

0.0

0.0

.0001

1.E5

0.0

0.0

0.0

0.0

0.0
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Flow rate from accumulator
to strut piston

Flow rate from strut
piston to reservoir

Fluid flow rate through
servovalve, positive from
supply to strut

Cumulative volume of fluid
added to or removed from
strut

Volume expansion or
compression rate of nitrogen
in high pressure accumulator

See QSl
See QS3

Tolerance allowed in
calculating flow rates

Slope for reducing control
limit force from impact
value to rollout value

Control activation switch

Strut elastic bending
force

sin (¢+q)

Mass of strut piston and
gear components attached

Cumulative volume of fluid
flowed from piston to
cylinder

Velocity for initiating
transition from impact
limit force to rollout
value
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VMASS ARRAY SLUGS Vehicle mass

VOLAHT ARRAY FT3 , Volume of hydraulic fluid
in high pressure accumu-
lator

VOLANT ARRAY FT3 Volume of nitrogen in high

' pressure accumulator

VOLIT ARRAY FT3 Volume of hydraulic £luid

. " in strut piston

VOL2T ARRAY FT3 Pneumatic volume in strut
cylinder

VOL3T ARRAY FT3 Volume between piston
and cylinder

WFORT ARRAY LBF 0.0 Gear—airframe interface

) force

XMA ARRAY AMPERES Input signal to
electronic compensation
networks

XMALl ... 4 ARRAY " 0.0 modification of input

signal to the notch and
lead-lag networks

XMAS ARRAY " "

XMA6,7 ARRAY " 0.0 "

XMA8 ARRAY AMPERES "

XMA9,10 ARRAY AMPERES "

XMALl ARRAY AMPERES Output signal from
electronic compensation
networks to servovalve

XMU CENTIPOISE : Viscosity of hydraulic
fluid

XSTOT ARRAY FT Instantaneous stroke

required to dissipate
remaining kinetic energy
at simultaneous force level




Xsv

XSVDD

XSVDDD

XSVDOT

XVALVE

ZDANT

ZS8SC

ARRAY

ARRAY

ARRAY

ARRAY

ARRAY

ARRAY

INCHES

IN/SECZ 0.0

IN/SEC3 0.0

IN/SEC

IN

FT/SEC

FT

0.0

22
Servovalve spool displace-
ment

Acceleration of servovalve
spool

Jerk on servovalve spool

Velocity of servovalve
spool

Analytically controlled
servovalve spool dis-
placement

Velocity of nose gear root

Allowable strut stroke for
activating control
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1.3 Stroke Dependent Metering Pin Area - Following implementation
of the activé control landing gear, an additional capability was
required to model the F4 aircraft landing gears. The metering pin
area was allowed to have either a constant value (the original
design) or to be fqnctionally dependent on the strut stroke. No new
subroutines were required and modifications were limited to the
active input poutines, ACTINIT, and ALGEAR, Input variables are

presented and defined in Table 1.

l.4 Variable Aerodynamic Coefficients - The use of staging to

*ntroduce changes in the aerodynamic coefficients CA and CN was a
0 0

cumbersome process and led to discontinuities in program results.

New program variables were introduced to allow the specification of

a rate of change for each of these coefficients providing a much

smoother transition. This feature required two new subroutines:

AERO4-~initializes and updates coefficients : J

AEROIN--reads rates and limiting values

the new variables have been stored in a new common block, AEROCO,

Input variables are included in Table 1.
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1.5 Restart Capability

Recent attempts to model the F4 gear have shown that at the
time of touchdown extremely large changes occur in several variables
resulting in a small integration step size. The final result is a
large amount of computer time. The problem was compounded by having
to rerun the entire simulation whenever a program failure was exper-

ienced.

The introduction of a restart capability eliminated the problem
of total reruns. Whenever any data is staged into the program, a
disk file is generated which contains all the information required
to restart the program from that point in time. Thus when program
failure occurs, it is only necessary to rerun from the most recent
stage. This technique has been found etremely wuseful in the anal-
ysis of the effects of various runway conditions. Rather than run-—
ning the entire landing simulation for each runway to be considered,
it is now only necessary to begin the simulation at that point in

time where the runway bump is encountered.

No new subroutines were required, but many existing routines
were modified by relocating their 1local variables into labeled
common blocks. With all program variables in common blocks declared
in the main program, their storage locations are contiguous and a

single read or write transfers the entire block of restart data.
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New program variables required for the restart option are included

in Tables 1 and 2.
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2. CHRONOLOGICAL HISTORY OF PROGRAM MODIFICATIONS

Numerous program changes have been made to the FATOLA program
since the last formal documentation (Reference 3) in 1975. A total
of 52 UPDATE corrections sets have been applied since that time.
Numerous modifications were performed by Structures and Dynamics
Division (SDD) personnel and were reported in References (1) and
(2). The remaining coding changes were performed by Computer
Sciences Corporation (CSC) personnel. For the sake of completeness,

all SDD and CSC modifications are included in this history.

2.1 Structures and Dynamics Division Modifications - Beginning in

November 1975 and ending in November 1978, several improvements were
made to the FATOLA program to enhance its simulation capabilities.
The net effect of "the three correction sets C8U77, C11778,rand
SDDMODS is reported in References (1) and (2) with the following

exceptions.

In program TOLA, the call to FTNBIN was commented out when the
Integrated Computer Operating System (ICOPS) was replaced with the

Network Operating System (NOS).

Dummy space was not added to the end of the DIRCOM common block
in subroutine TFFS9 as reported in Reference (2). This addition is

not necessary for proper program execution.
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A call to subroutine FLEXS was inserted in subroutine OPT1

immediately before the call to FLEX6. The reason for this addition

is not apparent since it is a do-nothing entry point.

The function ATAN2 was declared EXTERNAL immediately following
the SUBROUTINE LGEA3C statement. Again, there is no épparent reason

for this addition.

In an attempt to prevent over-extension or compressidn of the
struts, c¢oding changes were made to two subroutines. In subroutine
LGDET, the FORMAT statements labeled 49 and 53 were replaced by the

following statements
GDETA
!49 FDRHAT(SBX:éH-ES(:Il:lQH) EXCEEDED IN L ~-&
53 FORMAT (58X, 4H ES(;II,ZOH) EXCEEDED IN LGDET /

The following lines of code were inserted before statement number

50,

Y(J)==o5%ES(])
Y(JJ)=-1.,0E-10
P(JJ)=~1.0E-10

and the statements between and including statement numbers 51 and 21

were replaced with the following.

51 IF(SD2(1sI).LT«0.)G0 TO 30
IF(SD1(151)eLT.0.)S01(151)=0,
60 TO 55
30 SD2(1,I)=0.
' SD1(1,1)=0,
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In subroutine LGEAR1, the formats were similarly replaced as

follows.

49 FORMAT(58X,4H-ES(,T1,20H) EXCEEDED IN LGEAR1/,
(53 FORMAT(58Xe4H ES(»I1,20H) EXCEEDED IN LGEAR1/

the following code was inserted before statement number 50

S(1,1)==0,5%ES(])
SD1(1sI)==1,0E=-10
SD2(151)==1,0E-10

v

and the two lines beginning with statement number 51 were replaced

with the following.

51 TF(SD2(151)4LT40.)60 TO 30
IF(SD1I(1s1)elToe0,}SD1{151)=0,

GO TO 55
30 SD2(1,11=0.

Additionally, the following code was inserted immediately before

statement number 20.

RE-CHECK SHOCK STRUT FORCE FDR RE-CONDITIONED FULLY EXTENDED STATE
TF(SD1(1sT)eECs0s04ANDSFT(I)oLECABS(SF(I))ISF(I)==FT(I)

2.2 Computer Sciences Corporation Modifications - 1In early 1978, ‘

CSC was requested to support a major modification to the FATOLA

program, by introducing the capability of an active control 1landing

gear. A mathematical model of an active control landing gear
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(ACOLAG) had been developed and programmed (Reference T7), however

this program Qid not include airframe elastic effects. The goal of

the program modifications was to incorporate the series-hydraulie

active control 1logic and equations for all landing gear

oleo-pneumatic shock struts into the FATOLA computer program.

The correction idents ACOBLK, CSCMODS, ACTINIT, ALGEAR, PHLOZ?2,

FLOZE2, and LIMITS contained the code required for a first cut at

implementing the active control. A comdeck, ACOBLK,' was inserted

following the deck TOLA to establish a common block containing the
active gear variables. The original contents of this common block

are shown below.

CHESFERRRRRERERRERRRRRRERRRNE ACTIVE VARIABLES #Rkshdusssssnsstbbssasy

COMMON /ACTIVE/ AMUH ,»ACON » BCON »CCON »DCON
1,APINT(5) »AP2TO(5) »AREAL(5) ,AREA2(5) ,AREA3(5)

25 AREMO(5) »AREO3(5) »BLFORT(5) »BLMU(5) »BUFORT(5) sBUMU(5)
3,BETA »CDOMOC(5) »CDMOE(5) »CDSV(5) sCFFOR(5) ,»CD3(5)
45COEF »COEFO(5) »COEF3(5) ,COPA
5,CSV1(5) sCSV3(5) s DELT sDELTX(5) »DELTX1(5) »DLTX1D(5)
6sDF(5) »DP1(5) sDSVI(5) sDSTOP »DIOTA sDMTANH(5)
75ENUP(5) sEPSILO(S5) »EPSROL(5) »EPSSLP sETASY » FSTOPK
8sFFORT(5) »FOAHST(5) »FONHST(5) »FORCHT(5) »FORSST(5) »FSTOP(5)
9,GAMAH(5) »GAMAN »GNR s HMM(5) »ICOSV(5) HIDEACTY

*, IFRI(5) » IIXSVH(5) »IIXSVL(S5) »I0PCO(5) »IPASS(5) HISET(5)
1, IXSVH(5) HIXSVL(5) HIFSTOP(5) »ISTROK(5) »KAPT(5)

25NAC(5) sNITER » OMRUN sPATHM

35PERCNT(5) sPGAHAC(5) »PGALAC(5) ,»PGALI(5) SPGALT(S)
4»PGA2I(5) H»PGA2T(5) »PGA3I(5) »PGA3T(5)

55PR(5) sPS(5) sP1(5) »QC(5) »Q0(5) s QPUMPS(5)
65QSV(5) »2QSVCU(5) »QSVN(5) »QSV1(5) »QSV3(5) »QS1(5)
75QS83(5) »QTOLER »RCLSVI(5) H»REDSLP(5) ,RHOH s SBFOT
8,SIPA »SAL5) »RESAL(S) s TAUF »TC1 »TC2
COMMON /ACTIVE/ TC3 »TC4 sVCUM(5) s VELDEC sVOL1I(5)
1,VOL1T(5) »VOL2I(5) ,VOL2T(5) »VOL3I(5) ,VvOL3T(5) ,WC
25WC1 sWFORT(5) SWLFOR(5) »WLFORR sXBIAS(5) »XVALVE(5)
3,XKA(5) s XKF (5) » XKSV(5) s XLPSV1(5) »XLPSV3(5) »XSTHR

4y XMA(S) » XMA1(5) s XMA2(5) » XMA3(5) » XMA4(5) » XMAS5(5)
55 XMAG(5) s XMAT(5) s XMAB(5) » XMA9(5) s XMA1I0(5) sXMA11(5)
65 XMU s XSCOM(5) »XSTOT(5) »XSV(5) » XSVDOT(5) »XSVDD(5)
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75 XSVDDD(5). s XSVOMN(5) »XSVDMX(5) »XSVMAX(5) »XSVMIN(S)
BsXDDMIN(5) »VOLACI(S5) ,VOLAHT(5) ,VOLANI(5) ,VOLANT(5)

30
’XDDHAX(S)

9, WSV 2WSV1 »MSV3 . o LIETAC] » ZETAC?2 21SSC
C *****‘*‘****#*#*'******#***********‘**‘********f*****‘**********# kkkkkkk%k

New decks ACTINIT, for initializing the active gear variables, and

ALGEAR, PHLOZ2, FLOZE2, and LIMITS, containing the active gear

logic, were added after the LGEA3C deck. These new decks are

provided below.

SUBROUTINE ACTINIT

CHERERRERERFERERRREEs FATOLA VARIABLES #¥Ethes sttt ks aahihshsssss bbbt
COMMON/DIRCOM/DM1(115),ALPHD,»DM1A(20) ,AMASS,DM2(147)sDCL1sDCML,

c

CDCN1,DCL2,DCM2,DCN2,DCL3,DCM3,DCN3,DM3(99),FXB7Py
COUM&(3),FYBTP(4)»FZBTP,DM5(17)»GXB7F,OM6(8),GZIBT7F,

CDM7(218), INDSTE(48) ,PHIPDy INDSTE1(23),PSIPD,INDSTE2(156), THTPD,

CINDSTE3(5)» TIME,DMB(287)sP17TTR(2),PITTR1(2)sDMI(4),y
CQI77RI2)5QI77R1(2),DM10(4),RIT7R(2)sRI77R1(2),5DM11(48),
CXGTTF(2)sXGTT7FL{12)»YGTTF(2)sYGTTF1(12),
CZGT7F(2)»2G7TF1(2),DUN13(52),
CNSTRUTSMASS(5)sRX(5)sRY(5),RZ(5)» THETAD(5),ERDEGYRGR>
CNTIRES(5),RZERO(5),»WI(5),DELTAM(5), MOMENT(5),
CRF(5)»VZ HIFD,PZERD(5),VZERCG(5),A(5)5P20(5)5V20(5),
CA2(5)sIL»S2T(5)»ES2(5)»C2L(5),MASS2(5),MUS(5),
CCC(5),CE(5),C2C(5)5C2E(5)sNVGPToNPP,MB(5)sRLTSNDELTA,
CES(5)»SB(5)»5D21(2),SD22(2)»SD23(2),SD24(2),SD25(2)
COMMON/DIRCOM/

.CSD11(2),SD12(2)s5D13(2),50141(2)»5D015(2), . -

CS1(2)5SS2(2)583(2),54(2),85(2), *
£CS2D211(2)»52022(2)9S52D23(2)9S2D24(2),S52D025(2),
€CS2D11(2),S52D12(2)yS2D13(2)sS2D14(2),52D0151(2),
CS21(2)5S522(2)5523(2)5sS524(2)5525(2),
COMTD11(2),0MTD12(2),0MTD13(2),0MTD14(2), OMTD15(2),
CONT1(2),0MT2{2),0MT3(2),0MT4&(2),0MT5(2)>»
CAI(5),BI(5)yDELTAY,DELTA2,DELTA3,DELTA4»DELTAS,
CODELT1,DDELT2,0DELT3sDDELT4yDDELT5,ISTAGE

CPRTMINS IPLT)ISDFsISTPLL1,ISTPL2,ISTPL3,ISTPL4yISTPLS),

COM14(22)51IB(5)sDM15(127),INDLG, DM16(107)9sCASK(44),INDFLX),
*NMODE,DM18(40),SXMOD(100)»SYMOD(100)»SZMOD(100),DM19(1686),

*GQD2(20),D0M20(20)

*,DDM21(20), SLENL(5), SLEN2(5),DUM15(13), INDNWS,DDM22(10)
*DDM23(5)»AH(5)»PH(5)5DDM24(30)
COMMON/LGDE/LA(50),FC2(5)5P2(5)sPRES(5)5C(5)s IPPTHLTPT

*CALL ACOBLK

9ETADES)

.
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EQUIVALENCE(SD11(1),SD1(151))» (DM5(16)sGREFF)

. C DATA STATEMENTS TO SET VALUES OF INPUT VARIABLES

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
L.7TA
- 0ATA
DATA
DATA

AMUH/70.00018/, BETA/14400000./

BLMU,BUMU/10%0.15/
AREA1l,AREA2,AREA3/5%0.21139,5%0.3216755%0.,00698/
AREMO,ARED35APINT/5%0.006655%0.196355,5%0.0/
CDMOC,CDMOEsCD3/5%0.955%0.1419755%0.6/5s CFFOR/5%50.0/
CDSVsDELTsDIOTA/5%0,62504000150.0/
EPSILO,EPSSLP,EPSROL» ETASV/5%200405040,5%200040504436/
GAMAN, GAMAH» GNR/10655%5243650.0/

ICOSV,IFSTOP/10%0/
IDEACT:II)KAPT:DHRUN’PERCNTI?*O,-O.0757595*1.66115/
PATMyPGAHACSPGALAC/21164855%43200040,5%0,0/
PGA11,PGA2I,PGA3I/15%40320.0/
TAUF»TC1,TC25TC3,T7C4/06150428150414150.00150.0001/
VOL1I,VCL2I»VOL3I/5%0.3637955%0.4716455%0.0/
RHOHsWLFOR»WLFORR/1.62655%¥500.050,0/

DSVsRCLSVy WSV1sWSV3/5%1¢187595%¥0000047552%34480/
WCsWC1sWSVs XKSVsXSTHR/1263¢05251e3565545,5%0.00250,0.,020833/
XKA9 XKF» XLPSV1s XLPSV3/5%0.0455%604055%0.055%0.0/
XBIAS»XSCOMsXSVDMNs XSVDMX/5%¥~0400014,5%1.20655%-30.1,5%30.1/
XDDMAX s XDDMIN/5%1,0E2055%~1.0E20/

XSVMAXs XSVMIN, ZETAC1,ZETAC2/5%0.10055%=04100550150.1/
VOLACI,VOLANI» QPUMPS/5%1.33333,5%0,26667»55%0.02005/

cuuuuuuu*#t*nuut**uuuunuunuuuu*utnuuuuttun
| IF (TIME 6T« DELT) RETURN

' C

|- ACON=
'BCON=14/(WSVENSV)+2#ETASV/ (WSV*HC)
CCON=2.%ETASV/NSV+14/WC

ODCON=
XMU=AMUH/.0000209

le/(HSVENSV*NC)

1.

QTOLER=,0001
SB8F0OT=0.0

§ I =

VELDEC=0.
OMRUN®SOMRUN*0.,01745329

0

DO 100 I=1,NSTRUT
REDSLP(I) = 100000.0
ISTROK(I)=0

NAC(I)=0

VOLANT(I) s VOLANI(I)
VOL1T(I)=VvOL1I(I)
VOoL2T(I)=VOL2I(I)
VOL3T(I)=VOL3I(I)

QSVCU(I)=0.0
DF(I)=0.
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DELTX(I)e0. ,

DELTXL(I)=DELTX(I)®XKF(I)

DLTX1D(I)=0,

XMA(I)e(DF(I)+DELTX1I(I))*XKA(I)

XMAS(I)=XMAL(I)

XMAB(I)=XMAS(])

XMAL1(I)=sXMAB(I])

XMA1(I)=0,

XMA2(I)=0,

XMA3(1)=0,

XMA4(I)=0.

XMA6(I)=0,

XMA7(I)=0,

XMA9(I)=0.

XMA10(I)=0,

XSVOD(1)=0Q.

XSvDDD(I)=0.

XSVII)=XKSV(I)*XMAL1(I)+XBIAS(I)

XSVDOT(I)=0.0

DP1(1)=0.

COEF3(I)=CD3(I)*SQRT(2, *GREFFIGAHAH(I))

NOTE: SUBROUTINE 'PHLOZ2' COMPUTES INITIAL PRESSURES AND FLOWS IN
UNITS OF INCHES. .
COEF=CDSV(I)*SQRT(2.*GREFF/GAMAH(I))*144,
CSV1(I)=COEF*WSV1
CSV3(I)=sCOEF*WSV3
PS(I)=PGAHAC(I)/144.
PR(I)=PGALAC(I)/144.
.~ QC(I)=0.. o
CALL PHLOZZ(PS(I):PR(I),XSV(I)pQC(I)’XLPSVI(I):XLPSV3(I)’RCLSV’DSV
€ sCSV1I(I)yCSV3(I)yXMUs QTOLERSNITERSP1(I)»QS1(I),QS3(I)) N
PGALI(I)=P1l(I)*144. i
PGA2I(I)=PGAL1I(])
PGA3I(I)=PGA2I(I)
QSV1(I)=QS1(I)/1728.
QSV3(I)=QS3(I)/1728.

PGALT(I)=PGAYI(I)
PGA2T(I)=PGA2I(I)
PGABT(I)-PGA3I(I)
Q0(I)=0.
QSV(I)=QSV1(I)-QSV3(I)
VCUM(I)=0.

AP2TO(I)=PGA2I(I)+PATHM

FFORT(I) = 0.0

FORSST(1)=0.0

WFORT(I)=0.0 .

FONHST(I)=0.0

FORCHT(1)=0.0 :

XVALVE(I)=XSVI(I} o .
100 CONTINUE
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END
*IDENT ALGEAR
*INSERT ACTINIT 145

*DECK ALGEAR
- SUBROUTINE ALGEAR]

C
kR kh Rk R hhhhdihhhdkk FATOLA VARTARLES #ddkd kbbb st s dbasdnsddikrsnsssss

COMMON/ZDIRCOM/DM1(115) sALPHD)DM1A(20)» AMASS»DM2(147),DCL1,DCM],
CDCN1,DCL2,CCM2,DCN2,DCL3»DCM3,DCN3DM3I(9G),FXBT7P)
CDUM&(3)sFYR7P(4),F7BTPyDM5(17)sGXBTFsDM6(B)sGZIBT7Fy
CDH?(ZIB),INDSTF(48)9PHIPD)INDSTEI(23);PSIPD)INDSTEZ(IS&);THTPD:
CINDSTE3(5)sTIME,DMB(287)sPITTR(2),PITTR1I(2)sDMO(4)>
COI77R(2)5s0I77R1(2),DM10(4),RITTR(2),RIT7R1I(2)»DM11(48))
CXG77F(2)s XGTTF1(12)»YGT7F(2)sYGTTF1(12)»

CZG77F(2)s ZGTTF1(2)sDUMI3(52),
CNSTRUTSMASS(5)sRX(5)sRY(5)sRZ(5)sTHETAD(5)»ERDEGSRGRy
CNTIRES(:),RZERD(S5)sW(5)»DELTAM(5), MOMENT(5)>
CRF(5)sVZ S IFDyPZERPD(S5)yVZERD(5)»A(5)5P20(5),V20(5),
CA2(5)9ILsS2T(5)9ES2(5)sC2L(5)»MASS2(5)»MUS(5)>
CCC(5)sCE(5)9C2C(5)sC2E(5)sNVGPTSNPP, MB(5)sRLTyNDELTA,
CES(5)»SB(5),SD21(2)»SD22(2)»SD23(2)»SD24(2)sSD25(2)

. COMMON/DIRCOM/

CSD1112)sSN12(2)9sSN13(2)5SN14(2)sSD15(2)»

[ CS1(2)5552(2),S3(2),54(2)»S55(2),
. CS2D021(2)»S2D22(2)552023(2)552024(2),S52D25(2)»
€S2011(2)»S2D12(2)»52P013(2)»S2D14(2)»S2D15(2),
' £S21(2)5522(2)5523(2)5524(2)5525(2)»
. COMTD11(2),0MTD12(2),0MTD13(2),0MTD14(2)»0MTD1E(2),
COMT1(2),0MT2(2)s0MT3(2),CMT4(2)s0MT5(2)>
CAI(5)»BI(5)sDELTALSDELTA2sDELTA3,DELTA4SDELTAS,
CDDELT1sDDELT2,DDELT3»DDELT4sDDELTS5»ISTAGES
CPRTMINS IPLT» ISOFsISTPL1y ISTPL2sISTPL3,ISTPL4,ISTPLS,
COM14(22)sIB(5),DM15(127) s INDLGSOM16(107)9sCASK(44)sINDFLYX,
*NMNDE S DM18(40) ,SXMOD(1CO)»SYMCD(100),SZMOD(1CC),M19(168E),
*GQD2(20),DDM20(20)
*,DDM21(20) s SLENLI(5)9SLEN2(5),TUM15(13), INDNWS,DDM22(10)ETADES,
*DDM23(5)» AH(5)»PH(5),DDM24(30)
REAL MASS,MOMENT, MASS2»MUSH)NTIRES» MR
DIMENSICN DLGAUT(16)sDLGDE(47)sDLG(7)»DLGE(299)
COMMON/LGAUTS/ARG115ARG139ARG315ARG3I3,AMA(S)»VAXLE(S)
COMMON/LGDE/LA(S50)sFC2(5),P2(5)sPRES(5)sC(5),IPPT,LTPT
COMMON/LCG/FXMs FYMs FZMyL My MMy NM, EPSLO2
COHHONILGE/AII(5)’A13(5)pA31(5)’A33(5)pRRCGX(5)9
CRL{353)sRI(39395)sRAX(5)sRAY(D5)sRAZ(5)»TNP(3),22ERD(S5))
CXR(5)sYR(B),EPSLON(5),PA(5)»FDELTA(S),
CFTRZ(5),RDX(5)YsROY(S)»RDZ(5)»RDYC(5)sRDYG(5)5RDZIG(5),
CVTX(5)sVTY(5)sVTZ(5)s67(Z), VGPT(5)sFTRX(5)sFTRY(5),
COX(5)sDY(5)sDZ(5)sFT(5)sFDY(5)sFPY(S5)sFF(5)5AA(5)9C2(5)»
CSR(5)sSF(5)sPSKD{SVyMUVP(5)s MTRX(5),MTRY(F), :
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CMTRZ(5)»MA(5)»RG11,RG13,RG31»RG33,IPRT,
CHTX)MTYsMTZ,SFTRXsSFTRYySFTRZ» FTRA,
CFTRBSFTRCySMTRX» SMTRY, SMTRZ

COMMON/FLXOP/GFORC2(100)» GFORC3(100)9sGFORC4(100)sBHL(308)
EQUIVALENCE (DLGAUT(1)»ARG11)y(DLGDE(L),sLA(L1))»
*(DLG(1),FXM)},» (DLGE(1),A11(1))
COMMON/TABSRC/DUMM1(103),L0OC(7)

COMMON/HTCOM/HT,HT1,HT2

. #CALL ACOBLK

c

c

REAL MUVPsMTRXsMTRY,MTRZsMA)»
CMTXsMTY S MTZsL My MM NM

DIMENSION DELTA(S),DDELTA(5),P(5),
(o} SD2(2s5)9SD1(295)9S(255)552D2(29s5)»5201(295)5S2(255),
COMETD1(2,5)s0MET(2,5)

EQUIVALENCE (P(1),PRES(1))

EQUIVALENCE (DELTA{(1)»DELTALY), (DDELTA(1),DDELT]1)
EQUIVALENCE
C(SD21(1)»SD2(151))s(SD11(1)5»SD1(151))5(S2(1)sS(151))>»
C(S2D21(1),52D2(15,1)),(S2D11(1)5S2D1(151)),(S21(1)5»52(1,51))»
C(OMTD11(1),OMETD1(1,1))»(OMT1I(1),OMET(1,1))

CHERRRERRRRERRR ACTIVE CUDERSREERasoabhbd i ARt hbbhis kobtabsbt e

EQUIVALENCE (DM5(16),GREFF)

DATA IFRI/5%0/,FSTOPK/0.0/,FSTOP/5%0.0/50STOP/0.004/
DATA SAsSRESAsHMMyIXSVLIXSVHy IIXSVLSIIXSVH,IPASS

1 7115%0,525%0/

DATA ENUP/5%0.0/

DATA ISET,IOPCO»QSVN/10%1,5*%0.0/

Ql(T1,T2)=SIGN(1es (T1-T2))*SQRT(ABS(T1-T2))

(2222222222222 222222 222222222 2222 222222222222 222222222222 2222t

C

OO0

c

Chrerkd ekt kkd®k ACTIVE CODE **kkkkkkkbkkkhkkkkkkkkhkkkkrkhkg -

c

DATA RADDEG,DEGRAD/5742957795,.01745329/

MAIN COMPUTATIONAL AREA

RL MATRIX ELEMENTS
RL(151)=DCL1#*RG11+DCL3*RG13
RL{1,2)=DCL2
RL(1,3)=DCL1*RG6314DCL3*RG33
RL(251)=DCM1#%RG11+DCM3*RG13
RL{2s2)=DCM2
RL(25,3)=DCM1*RG31+DCM3*RG33
RL(3,1)=DCN1*RG11+DCN3#*RG13
RL(3,2)=DCN2
RL(353)=DCN1*RG31+DCN3*RG33
CALL LGEA3C

START ACTIVE GEAR CALCULATIONS
COPA = COS((THTPD+DIOTA)*DEGRAD)
SIPA = SIN((THTPD+DIOTA)*DEGRAD)
IF(TIME .6T. DELT)GO TO 18
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15 WRITE(651013)
. 1013 FORMAT (1HO20H ACTIVE CONTROL GEAR) CRIGIMAL PARE [
18 IF(IDEACT.FO0,1) GO TD 56 OF PGOR QUALITY
19 IF(IDFACT.EQ.2) GO TO 80
IF(HMM(I) +EO0. 0,) GO TO 90
IF(OMRUN .GT, 0,0)G0 TO 25
. IF(2677F1(1) «GE. VELDEC) GO TD 90
. €0 TO 40
! 25 IF(ZG77F1(1) .CE. VELDEC+XG77F1(1)#TAN(OMPUN)IGO TO 90
© 40 WRITE(6,1014)TIME
1014 FORMAT (1HO36H REDUCE CONTROL LIMIT FORCE AT TIME=,E16.2).
IDEACT=1
56 WLFOR(I)=WLFOR(I)=REDSLP(TI)*DELT
EPSILO(I)=EPSILO(I)+EPSSLP*DELT
IF(WLFOR(I) .GT. WLFDRR) GD TO 90
. 60 WRITE(651015)TIME
1015 FORMAT (1HO27H CONTROL AT WLFORR AT TIME=sE1€.8)
: IDEACT=?
. BO . WLFORAIV=WLFORR o o L L e
: FPSILO(IY=FPSROL(I)
! 00 CONTINUE
C***********************#********************#******#******t#***#********
- DO 65 I=1,NSTRUT
‘ WFORT{TI) = (SOPT(FXB7P*FXB7P+FYB7PXFYR7P+FZB7P*FZBTP))/(NSTRUT=1)
: £ +({FORSST(I)*COPA)
'C******4*#**************** ACTIVE CODE dkokdkskakak ik ok dook ok ok ok ok s ok ok o ok ok o 3k o ok ok o ok ok
TF(KAPT(I).NE.O)GO TO 210
APINT(I)=0,0
210 CONTINUE
IF(PGA1IT(I) JLEs =1600.0) PGAIT(I) = <=160C.0
VOL1T(TI)=VOL1I(T)=(AREAL(I)=APINT(TI))*S(1,T)
VOL3T(T)=VOL3I(I)+AREAI(T)*S(1,1)
; VOL2T(I)=VOL2I(I)=(AREA2(I)=AREAL(I)+APINT(I))*S(1,T)+(VDL3T(I)
| X =VOL3I(I))=VCUM(I)
PGA2T(T)=AP2TO(TI)*((VOL2I(I)/VOL2T(I))*#*GAMAN)=PATW
IF(SD1(1s1) +EQe 0.0)GO TO 106 ‘
PGA3T(I)=((COEF3(I)*AREQ3(I))*¥%2%PGA2T(I)~ SDl(l,I)IABS(SDI(I’I))
X *(SD1(1»I)*AREA3(I))*%2)
§/((COEF3(I)*ARED3(T))*%2)
€0 TO 105
104 PGA3T(I)=PGA2T(I)
105 IF(PGA1T(I) .GE. PGA2T(I))GO TO 106
60 TN 107
106 CGAMAH(T)=RHOM*GREFF*(1,0+4(PGALIT(I)*3, 045-08)-
* (PGAIT(I)#%2%2,72E-15))
GO TO 108
107 GAMAH(T)sRHOH*CGREFF#(1.0+(PGA2T(I)*3, 045-08)—
. % (PGA2T(I)**2%2,72F=15))
108 TIF(PGAIT(I) +GEs PGA2T(T))COEFD(I)=
* CDMOC(I)*SORT(ARS(2.*GPEFF/GAMAH(I)))
IF(PGA2T(I) .GT. PGAIT(I))ICOEFO(I)=
* CDMOE(I)*SORT(ABS(2+*GREFF/GAMAH(I)))
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IF(SD1(1,I).LE.0.0) GO TO 109
CO(I)eCOEFO(I)*(AREMO(TI)~APINT(I))*01(PGALIT(I),PGA2T(I))
109 IF(PGA2T(I) «LEs =1600,0)PGA2T(I)==1600.0
IF(PGA3T(I) oLEs -1600,0)PCA3T(1)==1600.0
100 IF(DELTA(I)  LE, 0,0 ANDe TIME .GT. DELTIGO TO 101

| 60 TO 110

. 101 FFORT(I)=0.0

, 60 TO 140

' 110 CONTINUE

c COMPUTE STRUT AXIAL BINDING FRICTION FORCE

BLFORT(I)=FONHST (I)*( (SLEN2(TI)=S(1s1))/(SLENI(I)+S(15T))+140)
BUFORT(I)=FONHST(I)*(SLEN2(TI)=S(1sT))/(SLENI(I)+S(151))
FEORT (1) =RUMU(T)*ABS(BUFORT(T))+BLMUCT)*ABS (BLFORT(I))
. 140 CONTINUE
. COMPUTE SHOCK STRUT CHARGING FORCE
i TE(S(1sT) oGT. 0.0VGR TO 162 .
(141 FORCHT(I)=PGALT(T)#AREAL(T)+PGA2T(T)*(AREA2(T)=AREAL(T))=PGAIT(T)
| X *AREA3(I)+FFOPT(IV4CFFOR(I)
]c COMPUTE NORMAL AND AYIAL HUB TO SHOCK STRUT FORCES AT HUP
142 FONHST(I)=SQPRT(FDX(T)#*2+FDY(1)*%2)~MASS(T)*CREFF*STIPA+SRFOT
TF(ABSC(FT(I)) oLE. FORCHT(I) oAND. S(1»I) «EO. 0.0)GD TO 150
1 60 TO 801
150 CONTINUE
FORSST(I)=FT(I)
SD1(1,1)%0,0
: IF(I.EQ.1) GO TO 450
: ISTROK(I)=1
_CH%4%44 289 CHANGED TO 295 FCR DEBUGGING PURPOSES: .
co 10 295 A
¢ COMPRESSION VELOCITY OF SHOCK STRUT IS POSITIVE
A01 TIF(SDI(1sI) oLEe OeB oAND. IFRI(I) oEO. 0)GO TO 2
| ¢o TO 3
|2 DMTANH(I)=1.0
GO TN 284
3 DMTANH(I)=ARS(TANH(2,0%SD1(151)))
TFRI(I)=1
284 TF(S(1sI) .LE. DSTOP AND. SD1(1,1) .LT. 0.0)60 TO 900
G0 TO 902
900 TF(S(1s1) oLE. 0.0001)G0 TO 903
G0 TO 904
903 SD2(1,1)%0.0
SD1(1,1)%0.0
S(151)=040
DP1(I) =040 -
FFORT(1)20.0
VCUM(TI)=0,0
: 00(1)=0.,0 - : .
i I1=0 |
c CALL VIRK&(TI»NyNTsCTpSPECsCIMAXsTERR)VARSCUVAROER, ELEL,ELEZ,
c 1 ELTsEPRVALsDERSURy CHSURy ITEXT) .
| €0 T0 902
904 CONTINUE
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IF(IESTOP(I) JNE, 0)GD TO 906
905 DSTOP=S(1,1)

FSTOPK=2,0%MASS(T)*SD1(1sT)%*2/DSTOP*#2
906 IF(S(1,I) (LE. DSTOP/2.,0)G0 TO 908
907 FSTOP(T)==FSTOPK*(DSTOP=-S(1,1))

GO TO 909
908 FSTOP(I)=—FSTOPK*S(1,51)
: 909 IFSTOP(I)=1

IFRI(I)=0

. 60 TD 901
" 902 FSTOP(1)=0.0
901 IF(ABS(FT(I)) oLE. FORCHT(I) +ANDs S(1,I) «EO. 0.0)60 TO 500

.. YFASD1f1,1) .LT. 0.0)GO TN 470 .
GO TO 471 .

470 FFORT(I)==FFORT(I)
CFFOR(I)=s=CFFOR(I)
471 FORSST(I)=s=((PGAIT(I)- PGAZT(I))*(AREAI(I)-APINT(I))
€ +PGA2T(()*AREA2(T)
Y =PGA3T(I)*AREA3(IV+(FFORT(I)
1 +CFFOR(TI))*DMTANH(I)+FSTOP(I))
500 JIF({INDFLX.GE, 1)G0O T0O 29°¢
IF(I.EQ.1) GD TO 450
ISTROK(I)=1
Cxexkd - +kkkkk RRANCH FOP DERUGGING PURPOSES?
) w0 TO 295
289 IF(S(1,T) +LE. 0.0)290,295
260 IF(IOPCO(I) LEQ, 1)GO TO 295
) IF((PGALIY(T)=1000,0)eLToPGAIT(I) AND,
€ PGAIT(I).LT.{PGALI(I)+1000,0))299,298
299 IF(XVALVE(I) «NE. 0.0)GD TC 311
t IFCIPASS(I) EQ. 1)GD TO 266
XVALVE(I)=sXKSV(I)*XMAI1I(TI)+XBIAS(])
IPASS(I)=1
GO TN 294
298 IF(ICOSV(I) €0, 1)GD TO 291
10PCO(I)=0
IF(XSV(I) LTse 0,002 (AND, ¥SV(T) ,GT., =0.,002)291,265
291 IF(SD2(151) oLEe 040 +AND, ICOSV(I) EQ, 1)60 TO 311
IF(I0OPCO(I) EO, 1)GD TO 265
IF(PGAIT(I) .GT, PGA1I(I))292,293
292 IF(IXSVL(I) .EO0. 1)GO TD 294
XVALVE(I)=XVALVE(TI)+XSVOMN(I)#DELT*PERCNT(I)
IF(XVALVE(I) oLEe =0.11300,294
300 XVALVE(I)==0,1
IXSVL(T)=1
GO TO 294
293 IF(IXSVH(I) LEQ. 1)GC TO 294
XVALVE(I)sXVALVE(I)+¥SVDMY(I)*DELT*PERCNT(I)
IF(XVALVE(T) .GE. 0+1)3025294%
302 XVALVE(I)=0,1
IXSVH(I)=1
294 CONTINUE
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I11=0
CALL VIRK4(II;N:NT;CI:SPFC:CIMAX’IFRR,VAR:CUVAR,DFR’ELEI;ELEZ’
1 ELT»ERRVALsDERSUR,CHSUB, ITEXT)
DLTX10(I)=C.0
I1CNSV(I)=1 .

IF(WFORT(I) oGTe 040 +ANDe S(15I) oLEs 0.0)GC TO 410
IF(NAC(I) .EO, 1)GO TO 307

IF(IIXSVH(I) .EO0. 1)GO TC 305
XVALVE(T)=XVALVE(I)+XSVDMN(I)*DELT*PERCNT(T)
IF(XVALVE(TI) o LE. 0.0)305,400 :

XVALVE(I)=0,0

IIXSVH(I)=1

GO TO 400

IF(IIXSVL(I) .EQ, 1)GO TO 308
XVALVE(I)=XVALVE(I)+XSVOMX(TI)*DELT*PERCNT(I)

IF(XVALVE(I) +GE. 0.0)308,400

XVALVE(I)=0,0

TIXSVL(I)=1

1I1=0

CALL VIRK#(II;N)NT;CI)SPEC:CIMAX’IERR;VAP)CUVAR:DER:ELE]:FLFZ;
1 ELT)ERRVALSDERSURSCHSUR, ITEXT)

IF(XVALVE(I) JNE., 0.0)GD TOD 295

I1COSV(I)=0

DELTXI{T)=DELTX(I)*XKF(I)

XMA(T )= (DF(T)+DELTYI(I))I*XKA(T)

YMA11(I)=XMA(T)

XSV(I)-XKSV(I)*YNAII(I)+¥BIAS(I)

CALL LIPITS(XSV(I);XQVDOT(I)yXSVNAX(I))YSVMIN(I))

IPASS(I)=0

IXSVL(I)=0

IXSVH(I)=0

TIXSVL(I)=0

TIXSVH(I)=0

10PCO(1)=1

CALL PHLOZ2(PS(I)sPRII)sXSV(I)»0C(I)sXLPSVI(I)sXLPSVI(I)RCLSVII),
€ DSV(I)sCSVI(I)sCSV3(T)sXMU»QTOLERINITFRSPI(T)»QS1(I)»QS3(1))

IF(ISTROK(I) +FQ. 1 oAND, S{1,I) ,GT, 0,0)IDPCC(I)=0

ENUP(T)woe 5%AMASS*¥7GT7T7F1(1) %%2

ENUP({TI)=ENUP(I)/ (NSTPUT=-1)

IF(HMM(T) .EQ, 1.0)GC TO 130

SA(I)=0,

IF(WFORT(TI)eLTeO0e) XSTOT(I)=ENUP(I)/((-WFCRT(I))*CCPA).

IF(WFORT(I) GELOs) XSTOT(I)=1,E20

ISSC IS A PERCENTAGE OF SR(I) FCR ACTIVATING CDNTRUL-CDNﬂC(I) IS USE
ISSC=0.6*%COMDC(I)*SR(T)

IF(XSTOT(I) oLEes (ZSSC=S(1»I)) +CRe RESA(I) EQ. 1.0)SA(I)'1.0'
PESA(TI)=SA(T) '
IF(SA{I).FEQ0.0, oCR, HMM{TI),EQ.1,) GO YO 130
WLFOR(I)==WFORT(T)
VELDEC=((WLFOR(I)4WLFORR) /24 *(WLFOR(TI)=WLFORR))/(AMASS*RFDSLP(I))

-

-
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WRITE(65121)TINE,WLFOR(T)sVELDEC ' j
FORMAT(50H ACTIVE CONTROL INITIATED...TIME, WLFOR, VELDEC = , : |

1 3E13.5)

HMM(T )=,

IF(S(1s1) +GTe O0L,0)ISET(I)=0

IF(HMM(T),EQ,0) GO TO 451
IF(=WFORT(I)oGT(NWLFOR(I)+EPSILO(I))) DF(I)=(WLFOR(I)+

& EPSILO(I))=-(-WFORT(I))

IF(=WFORT(I)4LTo(WLFOR(I)=EPSILO(I))) DF(I)=(WLFOR(I)~
€ EPSILO(I))=(=WFORTI(I))
IF{=WFORT(I)eLE«(WLFOR(I)+EPSILO(I)).AND,
€ ~WFORT(I)oGF(WLFDR(I)=FPSILO(I))})

t 457,456

IF(S({1,1) JLE. 0.,0)G0 TO 456

IF(WFORT(I) «¢GTe 0s0 o¢ANDs OSVCU(I) oLTe 040)454,5455
DF(I)=WLFOR(I)=(=-WFORT(I))

GD TO 45¢6

DF(I)=0.C

DELTX(I)=S(1sI)=XSCOM(I)

IF(S(1s1) JLEs 040 +ANDe ISET(I) .EQ. 0)GD TO 451

GD TO 452

0F(I)=0,

DELTX(I)=0,

YUA(T )= (DF(I)+DELTXI(I))*XKA(I)

I7(GNRGEQsle o2NDe YMA(T)oGT404) XMA(I)=

t XMA(ID*SOQRT((PGAIT(IN=-PGALAC(I))

X /(PGAHAC(I)-PCAIT(I)))

NOTE: SUBROUTINE 'FLOZE2' COMPUTES THE FLOWS FROM THE PRESSURES
IN UNITS OF INCHES.
P1(IV=PGA1T(I)/144.
COMPUTATION OF HIGH PRESSURE ACCUMULATCR NITROGEN VOLUME
AND ACCUMULATOR PRESSURE
VOLANT(I)=VOLANT(I)+OSVN(I)*DELT=QPUMPS(I)*DFLT
PS(I)=(((PGAHAC(TI)+PATM)*(VOLANI(T)/VOLANT(I))**GAMAN)=-PATM)/144.0
IF(PS(I) oGEs 2000.0)4645465
PS(I)=3000.0
VOLANT(I)=VOLANI(I)
VOLAHT(I)=sVOLACI(I)=-VOLANT(I)
IF(VOLAHT(I) oLFe 0.0)466,5467
WRITE(651050)TIME

1C50 FORMAT(1HC//45H ACCUMULATOR OIL VOLUME INSUFFICENT AT TIME=»E1648

467

1 17)

CALL LGFARSG

sTOP 500

CONTINUE

CALL FLOZE2(PS(I)sPR(I)sPL(I)sXLPSVI(I)sXLPSVA(TI)sRCLSV(TI)»DSV(I)),
€ XSV(I)»0S1(I)»QS3(I)sCSVI(I)H»CSV3I(I)sXMU)

QSV1(I)=QS1(I)/1728,

QSV3(I)=QS3(I)/1728,
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/ 450 CONTINUE

oSV1i(1) = 0,0

O0SV3(1) = 0.C
| OSV(T)=0SV1I(I)-0SV3(I)
o _ IF(OSVI(I) .alTa. Q.0INAC(I)=s1
! IF(OSV(T) oGTe O0.0)INACII) =2
; TIF(NAC(I) JEQ. 2)461,462
' 461 OSVN({I)=QSV(I)

€0 TO 463

462 OSVN{I)=0,0

463 TF(SD1(15I)eLTs 040 AND.PGAITII).LE. =160C.0)PGAIT(I)=-1600.0

274 CONTINUE : '
I1 = T43*NSTRUT
12 = I+4%NSTRUT
13 = I+5%NSTRUT
CALL INTEG(LA(I1),DP1(I))

CALL INTEG(LA(I2)»Q0(IN)

CALL INTEG(LA(I3),0SV(I))
c**t#**t**#******:Hr#***#********************##*******#t#*#t#*********

TF(SDYI(1sT)eE0e0e0eANDFTII)LEJABS(FORSST(I)))IFORSST(I)==FT(])

AA(I) = (FT(I)+FDORSST(I))/MASS(I)

SD2(1sI) = SR(IV+AA(I)=GZ(T)

HT1sHT

IF(SD1(151))76577,78

76  TTIME=S(1,T1)/ARS(SD1(1,1))

79  IF(TTIME.GE.HT)IGC TD 77
HT1sTTIME
G0 TO 77

78  TTIME=(SR{I)=S(1,1))/SD1(1,I)

G0 T1 79

77  CONTINUE
TF(S{1sT)eGT(-ES(TI))IGO TO 50
WRITE(6s49)I51sS(1sI)

49 FORMAT(58X,4H=FES(,11,204) EXCFEDED IN ALGEAR/
C58X2HS(»1154H) = E15,7)
S(1s1)==0.5%ES(I)
SO1(1yI)=-1,0E-10
: SD2(151)==-1,0E-10
- 50 IF(S(1sT) LELES(I)IGD TO 51
‘ IF(SC1sI)eLEL(SB(I)=ES(I))IGO TO 55
IF(S(1sI)eLES(SR(II4ES(IIIIGO TO 52
WRITE(6553)T,I,5(151)
53  FORMAT(58Ys4H ES(,11,20H) EXCEEDED IN ALGFAR/
' CE8YX92HS(»I194H) = E15,7)
X S(1sI)=0,5%ES(])

52 IF(SD1(151)4GT«0.1S01(151)=0,
IF(SD2(1» 1), LT.0.,)G0 TO =5
SD2(1sI)=0.,
€0 TN 55

%51 IF(SD2(1,1).,LT.0.)G0 TD 30
IF(SD1(1,1).LT.0.)S01(1,1)=0,
G0 TO 55
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1

0
1

1

SD1(1,I)=0.

CONTINUE

T2=2%T4+NSTRPUT=-1

I1=12+1

CALL INTEG(LA(I2)sSD2(151))

CALL INTEG(LA(I1),SD1(1,I))

RE-CHECK SHNCK STRUT FCRCE FOR RE- CDNDITIUNED FULLY EXTENDED STATE
TF(SD1{1sT)eEQe0eO0ANDFT(I)WLE, ABS(FURSST(I’))FURSST(I,"FT(I)
TMP(1)=RZEROQ(I)-DELTA(])

IF(CASK(I).GT,1,E=10)G0 TO 20C

IF{INDNWS EQJ1sAND I.EQ.1)G0O TO 301
MA(I)==FTRY(I)}*TMP(1)*RI(2515T)+FTRX(I)*TMP(1)
C*RI(25251)

G0 TO 201

MA(I)==FTRY(I)*TMP(1)*SIN((PSIPD+ETADES)*DEGRAD)+
1 FTRX(IV*TMP(1)*COS((PSIPD+ETADES)*DFEGRAD)

G0 TO 201

MA(I)=sTMPULL1)*SORT(FTRY(I)*FTRY(I)+FTRX(I)*FTPX(T))
MA(I)=aSIGN(MAL{TI)s—=VAYLE(I)}-OMET(1,T)*TMP(1))

AMA(T )=MA(T)

IF(IB(I)NEL(-1))GO TO 4R
OMETD1(1,1)=0,

DI cT(151)=0,

GGL TO 21

TMP(1) =0,
IF(OMET(1s 1) NELOLJITMP(1)=OMET(1,T
OMETD1(1,I)=(MA(I)-MR(T)*TMP(1))/(
CALL INTEG(LA(I)»OMETD1(1,1))

Y/ABS(OMET(151))
NTIRES(I)*MOMENT(I))

i e et

-C

70

75

65

CONTINUE

CALCULATION OF FTRA» FTRBs AND FTRC

SFTRX =0,

SFTRY=0,

SFTRZ=0,

0O 70 I=1sNSTRUT

SFTRX=SFTRX+FTRX(I)

SFTRY=SFTRY+FTRYI(I)

SFTRZ=SFTRZ+FTRZ(I)
FTRA=RL(1s1)*SFTRX4RL(1s2)*%SFTRY4RL(153)*SFTRZ
FTRB=RL(2s1)*SFTRX4RL(2,2)*SFTRY+RL(2,3)*SFTRZ
FTRC=RL(351)*SFTRX+RL(352)*SFTRY+RL(3,3)*SFTR?
CALCULATION OF MTX» MTYs, AND MT?

SMTRX =0,

SMTRY=0,

SMTRI=0,

DO 75 I=1sNSTRUT

SMTRX=SMTRX+MTRX(I)

SMTRY=SMTRY+MTRY(Y)

SMTRZ=SMTRZ+MTRZ(I)
FTX'RL(1’1)*SMTPX+RL(1’2)*SMTPY+RL(1)3)*SFTR7
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MTY=RL (251 )*SMTRX4RL(2,2)¥SHTRY+RL(2,3)*SMTRY
MT7Z=RL (3,1 )*SMTRX4RL(3,2)*SMTRY+RL(3,3)*SMTR7
CALCULATION DF FXMy FYM, FIMy, LM, MMy, AND NM
FYM=Q,

FIM=0,

FXM=0,

LM=0,

MM=(O,

NM=0,

BFX=0,

BFY=0,

RFZ7=0,

RLM=0,

BMM=0,

RNM=Q,

DD 82 Is=s1,NSTRUT

DFXM=0,

DFYM=(D,

DFIM=0,

DL Mm=Q,

DMM=(Q,

.DNM=O,

DO 14 IL4=1,NMODE

NBB={ L 4=1)*NSTRUT+I
DFXMeDFXM=MASS(I)*SXMOD(NBB)*GOD2(IL4)
DFYMaDFYM=MASS(I)*SYMOD(NBB)*GCD2(IL4)
DFZIMsDFZM—MASS(I)*SZMODI(NBR)*GCQD2(IL4)
NBH=s (T-1)*NMODF+IL4
DLMsDLM=MASS(I)*CFORC2(NBH)*GOD2(IL4)
DMMaDMM=MASSUI)*GFORC3(NBH)*GQD2(IL4)
DNM=DNM=MASS(I)*GFOPC4(NBH)*GOD2(TL4&)
BFX=BFX+DF XM

BFY=AFY+DFYM

BF7=BF7+DF2ZM

BLM=BLM+DLM

BMM=RMMsD MV

BNM=BNM+DNM

TMP(1)=MASS(I)*SD2(1,1)
FXMesFXM+TMP{1)*A31(])

FYMsFYM

FIM=sFZM+TMP(1)*A33(]) :

LMsLM+TMP (1)*A11(T)*RY(])
PM=MM=TMP({1)*¥RRCGX(I)

NMsNM+TMP (1)*%A13(I)*RY(])
FXMaFXM+BFX+FTRA

FYMsEYM4BFY+FTRB

FZIM=sFZM+BFZ4+FTRC

LMu]l MARLMEMTY

 MMEMM 4+ BMMEMTY

NM=NM+BNM4MTZ

ENTRY SETUP

42
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DD 28 I=1,NSTRUT
IF(SD1(1,1) .LE. 0.0) GO TO 2C
DPL(I)=(=0D(I)40SV1(I)=0SVA(I)+(AREALI(I)-APINT(I))*SD1(1,1))
t *BETA/VOLIT(I) :
IF(PGALIT(I) +LFs =-1600,0) 10,20

10 PGAIT(I) = -1600.0
IF (DP1(I) LT, 0.0) DP1(I)=0,0

20 CONTINUE
II=0 :
CALL VIRK&4(IIsNyNT,CTI,SPECSCIMAX,TERRyVARyCUVARSDERSELELISELERy

1 ELT9ERRVALDERSUByCHSUBS ITEXT)

IF(ICOSV(I) +EO. 1)GC TO 26
XMAS(T)=XMA(TI)+(2*#ZETAC2*WC1)*XMAL(I)+(WC1%%2)*XMA2(T)

3 —(2.,%ZETAC1*WC1)*XMA(I)=(WC1**2)*XMAGL(])
XMAB(I)=(TC1/TC2)*XMAS(I)+(1./TC2)*XMAE(T)=(14/TC2)*XMAT(I)
XMALI1(I)=(TC3/TCLI*XXMAB(TII4(1a/TCL)*¥XMAQ(I)=(14/TC4)*XMALO(T)
TF(S(15T) . LE.XSTHR) XMA11(I)=0,

YSVDDD (I) = (XKSV(I)*XMAL1(I)-BCON*XSVDD(TI)=CCON¥XSVDOT(I)~
: DCON*(XSV(I)=XBTIAS(I)))/ACON
DLTX1ID(Y)=(XKF(TI)*DELTX(I)=DELTX1(I))/TAUF
26 CONTINUE
CALL LIMITSIXSV(I)sXSVDOT(I)sXSVMAX(I)sXSVFIN(I))
CALL LIMITS{XSVDOT(I)sXSVDD(I)»XSVDMX(I)»XSVDMNIT))
CALL LIMITS(XSVDD(I)sXSVDDD(I)sXDDMAX(I)»XDDMINII))
11 = 3*%I+6*NSTRUT-2
12 = I1+1
I3 = J142
CALL INTEG(LA(I1),YSVDDD(I))
CALL INTEG(LA(I2),XSVDD(I))
CALL INTEG(LA(I3),XSVDOT(I))
I1 = T+9*NSTRUT
CALL INTEG(LA(I1),DLTX1D(I))
28 CONTINUE
RETURN
END

SURROUTINE PHLOZ2(PSsPRsXs0CsLAP1,LAP3sRCLDsCOEFL,COEF3,MU, OTOLER,
EsNITERsP150150Q3) i ’ sMU, OTOLER,

.PHLDZZ'.....0........0..0.0..00....COO...'..O......R. D. EDSON

THTS SUBROUTINE CALCULATES THE STEADY=STATE CHAMBER PRESSURE (P1)
AND FLOW RATES (01 € Q3) FOR A TwO-WAY NONSYMMFTRICAL SPCOL VALVE
WITH RECTANGULAR WINDOW SLOTS, GIVEN THE STRCKE (X) AND THE LOAD
;hgu (QC)e THE PAPAMETEPS REOUIRED IN THE 'CALL® STATEMENT ARE
= SAME AS DESCRIAED IN SUBROUTINE 'FLOZE2?
ADDITIOMAL PARAMETERS:! -2.’ WITH THE FOLLOWING
QC = THE FLOW RATE TO THE LOAD
OTOLER = THE TOLERANCE ALLOWED IN CALCULATING FLOW RATES, FOR
DETERMINING WHETHER OR NOT THE SOLUTION HAS CONVERGED
(«0001 IS TYPICAL) :
NITEP = THE NUMBER OF ITERATIONS REQUIRED TO CONVERGE TD A
SOLUTION (INTECGER)
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IMPLICIT RFAL(L,M)
PFN(X1oX29Y1pY25Y3sY4)eX14(X2=X1)*(Y2=Y1)/(=Y14Y2=-Y34+Y4)
NITER=O,

FLAG==1,

P1FLAG=-]1,

P1A=PR
P1R=PS
CALL FLUZFZ(PS:PR’PIA)LAPI’LAPB’RCL)D’X)OIA’O3A’CUEF1)CDEF3’MU)
CALL FLOZE2(PSs»PRyP1ByLAPI»LAP3»)RCL)D»X501B5s03B,COEF1,COEF3, M)
IF(QLALEQ.04 +AND, Q03B ,EQ,0,) GO TO 51
03A=0Q03A+0C
C3R=03B40C
G0 TO 50
51 Pl'(PS*PR)/Zo
01=0,
03=0,
GO TO 400

50 Pl=PFN(P1A,P1B8503A,01A,018,Q3R)
CALL FLOZE2(PSyPRsP1yLAPIyLAP3,RCLSD»X»01,03,COEF1,COEF3I,MU)
03=03+0C
IF(FLAG«LT«0.) GO TD 55
IF(P1.EQ.P1T) GO TO 100

55 P1I=P1
IF(Q1+EQe0s «ANDs 03,EQ.0.) GO TO 100
IF(ARS(Q1) +GE. ABS(03)) ODEN=Q1
IF(ABS(Q3) .GT. ARS(Q01)) ODEN=Q3
IF(ABS((01-03)/QDEN) .LT. QTOLER) GO TO 100
IF(Q1.LT.02) GO TN Q0O
P1A=P1 '
C1A=Q1
Q3A=Q3
GO TQ 1%0

90 P1lB8=Pl
018=Q1
03e=Q3
GO TN 150

;100 P1lFLAG=1,
+ 150 FLAG=1,
' NITER=NITER+]

IF(P1FLAG.GT.0.) GO TO 300
G0 7O 50

300 CONTINUE
03=03-QC

400 RETURN
END
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SURROUTINE FLOZE2(PSsPRsPI1sLAP1sLAP3,RCLICsX»01502,COFEF1»COEF3,MU)

'FLOZEZ'....0...'..............OQICOOOOOOOOOCQOQOOOOR. D. EDSON

THIS SUBROUTINE CALCULATES THE STEADY-STATE FLOW RATES (01 AND
Q3) FOR A TWO=-WAY NONSYMMETRICAL SPOOL VALVE WITH RECTANGULAR
WINDOW SLOTSs GIVEN THE LOAD CHAMRER PRESSURE (P1) AND STROKE
(X)e THE PARAMETERS REQUIRED IN THE 'CALL' STATEMENT ARE AS

FOLLOWSS
X = VALVE STROKE |
Pl = PRESSURE IN CHAMBER 1 (TD LOAD)
01 = FLOW RATE FROM SUPPLY LINE TO CHAMRER 1
03 = FLOW RATE FROM CHAMBER 1 TO RETURN LINE
PS = SUPPLY PRESSURE
PR = RETURN PRESSURE
LAP1 = OVERLAPPED OR UNDERLAPPED LENGTH BETWEEN THE SPOOL
AND SLEEVE AT NULLs FOR FLOW 01, A POSITIVE NUMBER
IS USED FOR OVERLAP, A NEGATIVE NUMBER FOR UNDERLAP.
LAP3 = OVERLAPPED OR UNDERLAPPED LENGTH BETWEEN THE SPOOL
AND SLEEVE AT NULLs FNR FLOW 03, A POSITIVE NUMBER
IS USED FOR OVERLAP, A NEGATIVE NUMBER FOR UNDERLAP,
RCL = RADIAL CLEARANCE BETWEEN THE SPOOL AND SLEEVE
D = DIAMETER OF SPOOL
CNEF1 = FLOW COEFFICIENT OF ORIFICE 1 (SUPPLY TO CHAMBER 1)
= CD*W1*SORT(24*GC/RHD)
COEF3 = FLOW COEFFICIENT OF ORIFICE 3 (CHAMBER 1 TO RETURN)
-

CD*W3*SORT(2,*GC/RHD)
WHERE W1 = TOTAL WINCOW WIDTH OF CRIFICE 1

K3 = TOTAL WINDOW WIDTH OF CRIFICE 3

CD = DISCHARGE COEFFICIENT

GC = GRAVITATIONAL ACCELERATION CONSTANT
RHD = DENSITY OF HYDRAULIC FLUID

MU = VISCOSITY OFf HYDRAULIC FLUIDs CENTIPOISE

THE METHOD OF SOLUTION UTILIZES THE TURBULENT ORIFICE EQUATION
AND THE EQUATION FNR FULLY-DEVELCPED LAMINAR FLOW THROUGH AN

ANNULUSy WITH FULL ECCENTRICITY ASSUMED. FOR CRIFICE OPENINGS
WHERE SOME OVERLAPPED LENGTH EXISTSs THE PROCEDURE IS TC CALC-
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ULATE THE FLOW RATE BY BOTH EOUATIONS, AND THEN USE THE ONE
THAT GIVES THE SMALLFST ABSOLUTE VALUE AS THE ANSWER. FOR
OPENINGS WHERE NO OVERLAPPED LENGTH EXISTS, CNLY THE TURRULENT
CRIFICE EQUATION APPLIES,

IMPLICIT REAL(L,M)
012(T1,T2)=SIGN(1,s(T1=-T2))*SCRT(ABS(T1~T2))
034(T3,T4)=4,5F0€6*(T3-T4)*D*RCL**3 /MU

Rkkkkrkb R Rk Rk khkkdkkdokk CALCULATE Q1 #%kdddokkddbrkkhkgkkkksk:
X2=LAP1-YX

YomSORT(X2*¥24+RCL*¥%*2)

IF{LAPY1 LE. 0.) GO TO 99

POSITIVE LAPS:

IF(X «GEes LAP1) GO TO €5
Q1=RCL*COEF1*Q12(PS,P1)
Q1L=Q34(PS,P1) /X2

IF(ABS(Q1L) LT, ARS(Q1)) Q1l=Q1L
GO TO 20

Q1=X4*COEF1%012(PS»P1)

GO 7O 20

NEGATIVE LAPS:?

IF(X +LT. LAP1l) GO TO 10
01=X4*COEF1*012(PS,P1)

G0 TN 20

01=RCL*COEF1*012(PS,»P1)

Q1L =Q34(PS,P1) /X2

IF(ARS(Q1L) LT, ABS(01)) Q1=0Q1L

kkkk Rk bRk kb kb bk CALCULATE 03 kkkdakhkkhdddkdkdkkkkds
X1sLAP3+X .
Y3=aSOQRT(X1I*#*24RCL*%x2)

IF(LAP3 .LE, O0.) GO TD 199
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POSITIVE LAPSI '

IF(X oLEe =LAP3) GO TO 165
03=RCL*COEF3%012(P1,PR)
03L=Q34(P1,PR) /X1

IF(ABS(Q3L) LT, ABS(Q3)) Q3=03L
GO0 TO 120

03=X3*COEF3*012(P1,sPR)

G0 10 120

NEGATIVE LAPS:
IF(X +GTe =LAP3) GO TO 110

03=X3*%COEF3*012(P1,PR)
GO T2 120

03=RCL*COEF3*%012(P1,PR)
Q3L=Q34(P1,PR)/X1

IF(ABS{Q3L) LT, ARS(03)) 03=03L
RETURN

ENND

SUBROUTINE LIMITS(XsXDOTsXMAXsXMIN)

STATEMENTS FOR THIS SUPROUTINE OBTAINED BY PHONE BY

JAIHN R, MCGEHEE ON 271/77.

IF(X +GE. XMAX) GO TC 10
IF(X .LE. XMIN) GO TO 20
G0 TO 30

47

RD0O20177
RD020177
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10 XsXMAX

IF{XDOT +GT. 0.0) XDOT = 0.0

¢0 70 30
20 XsXMIN

IF(XDDT +LT. 0.0) X007 = 0,0

30 RETURN
END

The ident CSCMODS contains the code to interface the active routines
with the remainder of the program. In subroutine EXE, a call to the
comdeck ACOBLK was inserted before the LOGICAL statement and the

call to the landing gear routine was changed as follows.

CALL LGFAR2
IF (TABSC(INDLG)«NE,3) GO TO 594
CALL ALGEAR]
60 TO 596
594 CONTINUE
CALL LGEAR3
596 CONTINUE

CALL FLEX2

The following code was added to subroutine INUPD as the first
executable statements to monitor changes in the number  of

integration variables.

NNUM = NUM4N
WRITE (65€£00) NNUM
£00 FORMAT(5¥»32HNUMRER OF INTEGRATED VARIABLES =,13)

To allow for a greater number of integration variables the common
block LGDE was expanded in LGDET, LGEAR1, LGEA3C, and SDFLGP as

follows.

COMMON/LGDE/LA(S0)»FC2(5)sP2(5)sPRES(5),C(5)IPPTHLTPT
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Subroutine LINES was changed as follows since 51 lines are too many

for 8 1/2 inch paper.

TF(LONGLE«41)RETURN

Subroutine OPT1 was changed by calling the active common block
before the REAL statement, by adding the following'EQUIVALENCE

statement

" EQUIVALENCE (DM155(133), INDLG).

to make the variable INDLG available and the call to the landing

gear code was changed as follows.

2062 CALL SACS3
IF (IABS(INDLG).NE,3) GO TO 2070
: CALL ALGEAR]
60 TO 2075
2070 CONTINUE
2125 CALL LGEAR3
2075 CONTINUE
CALL FLEX3

In subroutine LGEAR1, the number of integration variables was
increased by édding the following line of code before the call to

INUPD, and

UTF- (IABS(INDLG) oEO. 3) NCEQ=10#NSTRUT
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the active control initialization 1is accomplished by adding
following immediately before the statement labeled 3,

IF (IABS(INDLG)+EQ¢3) CALL ACTINIT

In subroutine LGEA3C, the following EQUIVALENCE

EQUIVALENCE (DM14(155),INDLG)

statement was added to make the variable INDLG available.
following test was added after

IF (IABS(INDLG).EC.3) GO TO 31

the statement labeled 27 and the similar test below
- IF (IABS(INDLG).EQ.3) GO TO 46

was added after the fifth line below the statement labeled 4.

call to the active gear common block was added to SDFLGP. Program

50

the

The

A .

output capabilities were expanded to include the active control

parameters by including the following DIMENSION and DATA statements

in subroutine SDFLGP,

. DIMENSION ACOVAR1(8), ACOVAR2(8), ACDVAR3(8): ACUVARG(B,’
* ACOVARS5(8)s ACOVARG(B)» ACOVAR7(8)» ACOVARB(8)»ACOVARI(8)
DATA(ACOVARL(I)sI=1,8 ) ISHVOLITpSHVOLZT’5HV0L3T;5HPGA1T95HPGA2T:

* SHPGA3T, 5SHGAMAH, SHCOEFO/

DATA(ACOVAR2(I)sI=1,8 ) IZHQD)#HVCUH’éHBLFORT:bHBUFORT’5HFFDRT,

% 6HFORCHT s 6HFOAHST s 6HFONHST/

DATA(ACOVAR3(I)y Is=1,8) ISHCFFDRoSHFSTOPn6HF0RSST96HXVALVE’3HXSV:

¥ SHDELTXs6HDELTX1,6HDLTX1D/

DATA(ACOVAR4(I), 1I=1,8) IZHDF:BHDPI,ZHPS’ZHPI;3HQSV’4HQSVN,4HQSV19

* 4HQSV3/

_DATA(ACDVARi(I)JI-l;BlIQHEQSILOJBHHHH:6HDHTANH:5HXST0T;SHICDSV;_

" #® 4HENUP,SHWLFOR,SHIOPCO/

DATA(ACOVARSG(I), I=1,8) leIIXSVHp6HIIXSVL’5HIXSVH’5HIXSVL,5HIPASS

*5; 3HNAC) 4HRESA,2HSA/

DATA(ACOVAR7(I), 1I=1,8) I6HVELDEC’OHHLFORR,6HIDEACT;4HZSSC)4HCOPA’

% 4HSIPA»SHDSTOP, 6HFSTOPK/

DATACACOVARB(I)y I=1y8) /SHWFORTs»6HVOLAHT,6HVOLANT, 5HQSVCUs3HXMAS
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* QHXMAS,4HXMAB,SHYMAL1/ -
DATA(ACOVARO(I)y I=1,8) /6HXSVDDDy SHXSVDDs&HXSVDOT» 2HPR 4HIFRI,

* 6HIFSTOP,6HISTROK,4HISETI
The actual output is accomplished by the following code which was

added three lines below the statement labeled 32.

IF(IABS(INDLG)+NE.3) GO TO 50
CALL STFL(258,AC0VAR])
DO 33 I=]1,NSTRUT
CALL STUVAP(BDVDLIT(I))VULZT(I)DVOl3T(I)’PGAIT(I’)PGAZT(I’)
* PGA3T(I)»GAMAH(I)SCDEFD(T)) v
' 33 CONTINUE
CALL STFL(258,ACOVAR2)
DO 34 I=1,NSTRUT
CALL STOVAR(8,00(I)sVCUM(TI)sBLFORT(I)»BUFORT(I)»FFORTI(I),
* FORCHTI(I)HFOAHST(I)»FONHSTI(I))
34 CONTINUE
CALL STFL(2»85,ACOVAR3)
D0 35 I=1,NSTRUT
CALL STOVAR(SBsCFFOR{TI)»FSTOP(I)sFORSST(I)»XVALVE(I)sXSV(I))
* DELTX(I)»DELTX1I(I)»CLTX1ID(I))
35 CO"TINUE
CALL STFL(258,ACDVARS)
DD 36 I=1,NSTRUT
CALL STOVAR(BsDF(I)sDPI(I)sPS(I)sPI(I)»OSV(T)»OSVN(I)»QSVI(I),
*QSV3(I))
36 CONTINUE
CALL STFL(2585ACNVARR)
DO 37 I=1,NSTRUT
CALL STOVAR(B,WFORT(I)»
* XMAS(TI)y XMAB(T)sXMALL(
37 CONTINUE
CALL STFL(25,85A2COVARY)
DO 38 T=1,NSTRUT
CALL STOVAR(B,,YSVDDD(TI)»XSVDD(I)sXSVDOT(I)sPPII)SsFLOAT(IFRI(I))
* FLOAT(IFSTOP(I))»FLOAT(ISTROK(I))H»FLOAT(ISETI(I)))
38 CONTINUE
CALL STFL(2,85ACOVARD)
DO 39 I=]1,NSTRUT
CALL STOVAR(BSEPSILO(I)yHMM{TI)sDMTANH(I) s XSTOT(I)»FLOATCICOSV(I))S
* ENUP(I))ULFUQ(I)’FLUAT(IUPCD(I)’)
_39 CONTINUF
CALL STFL(25BsACOVARE)

DO 40 I=1,NSTRUT
CALL STOVAQ(B’FLOAT(IIXSVH(I))’FLDAT(IIXSVL(I)))FLUAT(IXSVH(I)):

¥?§AHT(I),VOLANT(I):OSVCU(I)’XMA(I’p
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* FLOAT(IXSVL(I))yFLOAT(IPASS(I)),
* FLDAT(NAC(I)),RESA(I)’QA(I))
40 CONTINUE
CALL STFL(2,8,ACOVART)
CALL STOVAR(B,VFLDEC,»WLFGPR, FLUAT(IDEACT)’ZS‘C’COPA’SIPA’DSTDP’
* FSTNPK)
5C CONTINUE

The active control variables are placed in the proper arrays for
subsequent numerical integration by the following code which was

inserted in SDFLGP three lines below the statement labeled 5.

IF(IABS(INDLG) o NE. 2) GO TO &

11 = T+3%NSTRUT

I2 = T+4%NSTRUT

I3 = T+5*¥NSTRUT

CALL UPDAT(1,LA(I1)»PGALIT(I),DU,DU,DU,»DU)

CALL UPDAT(1,LA(I2),VCUM(I)»DUs DU, DU,LU)

CALL UPDAT(1,LA(I3),0SVCU(I)»DUsDUsDUyDU)

I1 = 3*T+6*NSTRUT=2 ‘ .
12 = JT+9*NSTRUT

CALL UPDATI(3,LA(I1)yXSVDD(T)pXSVDOT(I)yXSVII)yDU,DU) .
CALL UPDAT(1,LA(Y2)sDELTX1(I)»DU»DU,DU»DU)

The following code was added immediately after the statement labeled
16 in subroutine READ to correct an initialization problem revealed

by an operating system release which does not preset memory to zero.

SLTSYM = C,0
IBC = O
INXQ= O
JBC = O

For the same reason, the following code was added below the

statement labeled 2 in subroutine AUTS.

DELPT = 0.0
TR = 0,0 ) .
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The next phase 1in the development of the active control
capability was the interface of the active code with the input and
graphic output modules of the FATOLA program. This was accomplished
with the correction sets GMMODS, JMMODS, DIRACT, and ACTIN. A new
deck ACTIN was 1inserted affer the deck READ and a new deck DIRACT
was added follbwing the deck DIR3DA. - The contents of these-,hew :

decks is shown below.

SURRODUTINE ACTIN
COMMON/ACTDIR/XNAME(T1)sLOC(7Y)
COMMON/ACTIVE/DATA(E46)
DIMENSION IRA(55),MSG(58),IDATA(GSGE)
EQUIVALENCE (MSG(1)sSYM)(MSG(2),0P)
EQUIVALENCE (MSG(3)sIRA(1))»(MSG(58)sINC)
'EQUIVALENCE (DATA(1),IDATA(1))
INTEGER COMMA,POINT,FsRLANK
DATA REMARK:CDMHA}BLANK}PDINT’E)ENDACT’HINUS’&INT/
. 1 HREMy1Rs»1IR »1R4»IRES6HENDACT»1R=»3HINT/
100 CONTINUE
1 FORMAT(A691X9A351Xs55R1511)
2 FORMAT(18X,A651XsA391X955R151¢6)
3 FORMAT(20HOERRORTHE SYMBOL **%,A¢,
1 26H*% IS NOT IN THE DIRECTORY/Z1H )
4 FORMAT(44HOERRDR,ILLEGAL CHARACTER IN NUMERIC FIELD ¥%51R1,2H*%*/)
READ(551) SYMsOPsTRA,INC
CALL LINES(1)
J = 58
IF(INCeLELO) J = 57
WRITE(652) (MSG(I)pI=l,]))
IF(SYMJ,EQ.REMARK) GD TO 100
IF(SYM,EQ.ENDACT) GO TC 999
DO 110 Is=1,71
IF(SYMeFQ.XNAME(I)) GO TOD 120
110 CONTINUE
CALL LINES(3)
WRITE(6s3) SYM
GO 7O 100
120 CONTINUE
INDEX = LOC(])
IF(INC.EO,0) INC = )
INDEX = INDEX + INC -1
NUMEXP = O
NEXP = 0
IEXP = 0
NL = 0
NR = (O
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NUMR = O

ISIGN = O

JSIGN = 0

LEFT = 1

D0 210 I=1,56

IF(I.FQ.56) GO TO 140
IF(IRA(TI).EQ.BLANK) €GO TO 210
IF(IRA(I).EQ.COMMA) GO TOD 140
IF(IRA(I)LEQ.POINT) GO TO 170
IF(IRA(I)EQ.E) GO TO 180
IF(IRA(I)EQ.MINUS) GO TO 200
IF(IRA(I).GT.3¢) GO TO 130
IF(IRA(I).LTH27) GO TO 130

NUM = TRA(I) - 27

IF(IEXPL,EQ.1) GO TO 190
IF(LEFT.GT.0) NUML = 10%¥NUML + NUM
IF(LEFT.GCT.0) NL = NL + 1 .
IF(LEFTSLT.0) NUMR = 10*%NUMR + NUM
IF(LEFT<LTe0) NP = NR + 1

GO TO 210

CALL LINES(3)

WRITE(6s4) IRA(T)

G0 Tn 210

CONTINUE

IF(NL.EQO.O.AND NR,EQ.Q0) GO TO 210
IF(NR.EQ.0) GO TO 160 '

X = FLOAT(NUML) + FLOAT(NUMR)/10.**NR
IF(JSIGN,EQs1) NUMEXP = —NUMEXP
IF(IEXP.EQ.1) X = X*(10s)**NUMEXP
IF(ISIGN.EQel) X = =X

DATA(INDEX) = X

NUNML = O

NUMR = O

NL = O

NR = 0

LEFT = 1

ISIGN = O

JSIGN = O

IEXP = O

NEXP = O

NUMEXP = 0

INDEX = INDEX + 1

G0 TO 210

CONTINUE

X = NUML

IF(JSIGN.EQe,1) NUMEXP = =NUMEXP
IF(IEXPLEQs1) X = X%(10,)**NUMEXP
IF(ISIGN,EO,1) X = =X

NUML = X

IF(OP.EQ.AINT) IDATA(CINDEX) = NUML

54
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6HAREAL
6HBETA
¢HCDSV
6HOSYV
6HGAMAH
6HOMRUN
6HPGAZ2I
6HRHOH
6HTCY
6HVOL3T
6HWSV3
GHXDDMIN,
6HXLPSV3,
LHXSVMAX,

% % % % v v e %wew e

G0 70O 150

CONTINUE

LEFT = =1
G0 TO 210
CONTINUE

IEXP = 1]

GO TO 210
CONTINUE
NUMEXP = 10*%NUMEXP + NUM
NEYP = NEXP + 1
GO TO 210
CONTINUE
IF(IEXP.EO.0) ISIGN = 1
IF(IEXP NELO) JSIGN = 1.

CONTINUE
G0 TO 100
RETURN
END <

BLOCK DATA UDIRACT

COMMON/ZACTDIR/NAME(T1),LOC(71)

JATA NAMEZ 6HAMUH » GHAPINT

1 6HAREA3 » O6HAREMO » 6HAREDZ2
2 6HBUMU » 6&HCOMOC » 6HCDMDE »
3 6HCFFDR , 6HDELT » €HDIDTA »
4 6HEPSROLy 6HEPSSLP» G6HETASY »
5 6HGNR » G6HIDEACT, 6HKAPT
& 6HPGAHAC» 6HPGALAC» 6HPGALT »
T 6HPERCNTs 6HOPUMPSy 6HRCLSV »
8 6HTC1 » b6HTC?2 s O6HTC3 ’
9 6HVALANTI, 6HVOL1I » 6HVOL2T »
1 6HWC] » 6HWSV » 6HWSV1
2 6HWLFDRRy 6HHYBIAS » AHXDDMAX,
3 6HXKF » GHXKSV » 6HXLPSV1,
4 6HXSTHR » GHXSVDMN, G6HXSVDMX,
5 6HZETACls, EHZETAC2/

DATA LOC/ 1, 6y lés 215 26»
1 56y 62 &7 725 82y 17
2 157, 162 163, 195, 200, 201,
3 281, 286s 291, 301, 311, 276
4 411, 412, 413, 414, 621 €31,
5 452y 641y 642y £43, 458, 463,
6 4799 484y 489y 494y %061y 499,
7 645/

644,y
END -

31,
109,
212,
346,
421,
464,
591,

36y
141,
263,
387,
431,
€11,
5G6»

5

6HAREA?
6HBLMU
€HCD3 ’
6HEPSILO,
6HGAMAN
6HPATM
&HPGA3I
6HTAUF
¢HVOLACIS
EHNC »
¢HVWLFOR »
6HXKA ’
6HXSCOM »
EHXSVMIN,

61,
135,
274>
397,
441,
élé,
601,

46y
152»

410,
451,
474,
606»

35

275, -
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The GMMODS correction set expanded the dimensions of the TITLE, BUF;

TBUF, and BMM arrays in the PLTDAT program as illustrated below.

DIMENSION TITLE(20)sBUF(550),NDIL(28),TBUF(550)

1 BMM(2,550),CHMDS(6)5CEPVAR(5),LINE(T)sNDVA(S)

The JMMODS correction set interfaced the new decks with the FATOLA
program, All DATA statements in ACTINIT were replaced with the

single DATA statement

DATA ICOSV»IFSTOP,TI/11%C/

Subroutine SDFLGP was modified to output active control parameters
to TAPE13, the disk file which communicates with PLTDAT to generate

graphic output. The DATA statement

DATA N16/719/

was inserted in this routine and the write statement below the

statement labeled 115 was replaced with:

IF(ISUM1,NE.O) WRITE(13) N19,ISUM1,DAT3,0P17,ACOVARE(1),
1 ACOVARE(4)»ACDVARG(5)9ACOVARL(4)y ACOVARLI(E)

Additionally, the final continuation card in each of the tests on
ISTPL1, 1ISTPL2, ISTPL3, ISTPLY, and ISTPL5 were replaced with the
following statements respectively.

1 OMET (1,51 )sWFORT{1),0SVCU(1),CSV(1)sPGALIT(1)»PCA2T (1)

1 OMET(152)sWFORT(2),0SVCU(2),0SV(2),PGALT(2),PCA2T(2)
1 OMET(1,3),WFORT(3),QSVCU(3),0SV(3),PGALIT(3),PCA2T(3)
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OMET(154) s WFOPT(4),0SVCL(4),0SV(4)sPGALT(4),PGA2T(4)
OMET(1s5)»WFORT(5),0SVCU(5)»QSV(5)sPGALIT(5),PGA2T(5)

The data statement

DATA ACTIVE/GHACTIVE/

19

26

was added to subroutine READ and statement 19 was replaced with the

following.

IF(SYM,ECL,ACTIVE) GO TO €05
CALL DIPLAC(RAY»INCsRBLANK)

The following code was inserted after the STOP 25

CALL ACTIN
G0 TO 100
CALL ACTIN
€0 T7 802

and statement 26 was replaced with the following.

IF(SYM,EOL.ACTIVE) 60O TO €10 .
IF(SYM,EQL.STCASE) GO TO 21

The CSCMOD2 correction set contained general program
corrections and enhancements with emphasis on the active control
code. In the ACOBLK comdeck, the ACTIVE common block was modified
by replacing FOAHST(5) with FWORK(5), replacing - PGAIT(5) with
PGA1T1(5), feplacing 2ZSSC with ZSSC(S); and by adding IMODE(5),

CMASNG, and VMASS(5). The common block HTCOM was expanded to
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include INDINT(5), in EXE, MIMIN, LGDET, LGEAR1, ACTINIT, ALGEAR,

and FLEX1. Subroutine EXE was further modified by adding

STOP WELIGHT TIME LIMIT®
to lines below the statement labeled 743. Three lines of code

D0 10 I=1,5
INDINT(I) = 1

were inserted as the first executable statements in subroutine
MIMIN. In subroutine LGEAR1, the following three lines of code were
added as the last executable statements in the LGEAR1 entry point,

(pre data initialization).

DO 6 I=1,
P(I) =
P2(1) =

5
0.0
0.0

The single DATA statement in ACTINIT (inserted by JMMODS) was

replaced with the following code,

EQUIVALENCE (DM15(16)sGREFF)y (DM1(37)sAIYYRS)

DATA DSTOP,FSTCPK /0.004,C.0/

DATA ENUP,FSTOP»HMM,QSVN,RESA,SA /30%0,0/
CATA ICOSV,IFRI,IFSTOP,IPASS /20%*0/

DATA IOPCO»ISET /710%*1/

DATA IXSVHy IXSVL,ITIXSVH, TIXSVL /720%0/
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the definition of OMRUN was changed to,

OMPUNSERDEG*0.,01745329

and the following definitions were inserted in the 100 loop.

INDINT(I) = 1 .
VMASS(I)=AMASS

Additionally, the line below statement number 80 was changed to
{ PGAIT1(I)=PGAII(T

.n order to make the variable GAMA available to the subroutine
ALGEAR1, the variable DUM15(13) in the DIRCOM. common block was
replaced by GAMA, DUM15(12). The following 1lines of code were
removed

EQUIVALENCE (DHS(Ib):GREFF)
DATA IFRI/5%0/sFSTOPK/04s0/sFSTOP/5%0,0/5DSTOP/04004/
DATA SASRESAsHMMyIXSVLyIXSVHsIIXSVLSIIXSVHsIPASS
1 /1%%04,25%0/
DATA ENUP/5%0.0/
DATA ISET,IOPCOsOSVN/10%155%0,0/

and were replaced with

EQUIVALENCE (DM5(16)»GREFF)y (DM2(27)sAXPT7F)s (DM2(28)sAXT7F)»
*(DN2(29)1AYP7F):(DMZ(3O))AY77F)’(DNZ(SI))AZP?F):(D"Z(BB):AZ??F)’
*(DM1(37),AIYYBS)

DIMENSION INDEACT(S5)»IPSTCP(5),AIC(5)sPGALIT(5)

DATA AIC, INDEACT,IPSTOP /5%0.0510%0/
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The following new code was inserted beneath statement number 760.

c CMASNG = ATYYBS/AMASS+AMASS*RY(1)*PX(1)/7AIYYRS
CMASNG = 7.9677
VMASS(1) = AMASS/CMASNG
ENCG = 0o5*%AMASS*ZGT77F1(1)*ZG77F1(1)

IDANT = ZGT7T7F1(1)-0I77R*RX(1)

The following two lines of code

18 IF(IDEACT.EQ.1) GO TO 56
19 IF(IDEACT,EO0.,2) GO TO 80O

were replaced with

c
1# DO 90 I=1,NSTRUT .
IFCINDEACT(I).,EQ.1) GO TO 56
_IF(INDEACT(I).EQ.2) GO TC 80

The following lines of code were added after the test on OMRUN and

after statement number 25, respectively.

IF(T,EQs1 <AND, ZDANT,GE,VLDEC) 60 T0 90§
IF(I.€0.1 +AND, ZDANT.GE, VELCEC+XGT7F1(1)%TAN(OMRUN)) 6O T0 &g

The reduction of the control limit force was modified by replacing
the three lines of code centered about statement number 56 with the
following.

INDFACT(I)=]

56 IF(INDINT(I).EO,0) GI TO 5¢
WLFOR(I)=WLFOR(TI)-REDSLP(I)*HT
EPSILO(I)=EPSILO(T)+EPSSLP*HT

58 CONTINUE
INDINT(I)=0
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In the 1line of code IDEACT = 2, IDEACT was changed to INDEACT(I).

The four lines of code beginning the 65 loop were replaced with the

following.

CH*® CALCULATIDN DF THE WING-GFAR INTERFACE FURCE (WFORT)

66

€

67

CH*s

112

113

102
111

UNSPRNG = 0,0
DD 66 J=1,NSTRUT
IF(OMETD1(J)eNEe 0s0) UNSPRNG = UNSPRNG+MASS(J)
CONTINUE
DWFORT = (-~ SORT(AXP?F*AXP7F+AYP7F*AYP7F+ -
AZPTF*AZPTF)+GREFF)* (AMASS~UNSPRNG)
WFORT (1) = DWFORT+FORSST(1)
DO 67 I=2,NSTRUT
WFORT(I) = DWFORT/(NSTRUT-1)

CONTINUE

DO 65 I=1,NSTRUT ' ]

T.ae line below the statement labeled 210 was replaced with
PGAIT(I)=PGA1T1(I)

TF(PGALITI(I)oLE.~1¢6C0,0) PGA1T(I)==1600.0

and GAMAN was replaced with GAMA in the definition of PGA2T(I). The
two lines of code ending with the definition of QO were replaced
with the following.

IF(IMDDE(I)LEQ.0 AND., DDELTA(I).LEL0,0) 112,113

Qo{(I) = 0,0

GO 7D 109

CO(I)=COEFO(I)*(AREMC(I)~ APINT(I))*OI(PGAITI(I):°GA2T(I))
IF(ODII)elTe0el ANDs VCUM{I)oLEL0.0) GO TO 102
AIC(1)=0,0

G0 TO 103

IF(PGAITI(Y) LT, PGAZT(I)) GO TG 103

60 10 111

20(1)=0.0

VCUM(T)=0,0

AJC(1)=1,0

IF(O0(I)eCTL04C) AIC(TI)=0,0




ORIGINAL PAGE I8

OF POOR QUALITY 62

The test on I-below statement number 150 was changed to

IF(IMODE(I).EQ.O0) GO TO 297

and the debugging change to 295 below this was changed back to 2§9.
Statement number 284 was replaced with the following.

284 TF(S(151I)sLT.0.0) GO TO 160
GO TO 161

160 IPSTOP(I)=1 :
161 IF(S(1sI)sLE.DSTOP +AND. IPSTOP(I).EQel) GO TO 90C

In statement number 900, the 1limiting value for the stroke was
changed from 0.0001 to 0.005 and the five 1lines of code from
DP1(I)=0.0 to II=0 were removed. Statement number 901 was replaced

with the following code.

901 IF(PGALIT(I).LE.IPGALI(I)+500,0) ,AND,

t  PGAIT(I)«GT4(PGALTI(I)-50040)) GD TO 158

GO T 159 _ |
158 IF(ABS(FT(I))SLE.FORCHT(T) JAND. S(1,1).E0.0.0) 60 TO 500
159 IF(S(15T).GE«040) GO TO 470

The test on I below statement 500 was changed to

, IF(IMODF(I).EQ.0) GO TO 297

and the branch to 295 for debugging purposes was removed. The

following code was inserted after statement number 295.
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297 12 = 2%I+NSTRUT-1
I1 = I2+41
CALL INTEG(LA(I?);SDZ(];I))
" CALL INTEG(LA(I1),SD1(1,1))

IF(IMODE(T).,EQ.0) GO TO 45¢C

The two-line definition of ENUP(I) was expanded to

IF(I.NE.1) GO TO 119 - '
ENUP(1) = OJ5%AIYYBS*QI77R*QI77R+(ENCG/CMASNG)*
* (ZG77F1(1)/ABS(2G77F1(1)))
G0 10 120
119 ENUP(I) = ENCG/(NSTRUT-1)
120 CONTINUE

and the second test on WFORT(I) below statement 120 was changed to

tae following.

IF(WFORT{I)eGEL040 +OR. CODELTA(I)eLT40.0) XSTOT(I)=1.E20

The two 1lines of code beginning with the definition of ZSSC, the

definition of VELDEC, and the definition of PS(I) were changed as

follows.
7SSC(I)=FWORK(I)*SB(I)
IF(XSTDT(I).LE (ZSSC(I) S(l;I)) .OR. RESA(I) EO.I.O) SA{1)=1,0

VELDEC= ((NLFOP(I)*VLFUPP)IZ.*(HLFUP(I) WLFORR) )/

£ (AMASS*REDSLP(I))
S(I)-(((PGAHAC(I)+PATF)*(VOLANI(I)IVDLANT(I))**GAMA) -PATM) /714440

The definitions of QSV1(1) and QSV3(1) below statement number 450

were removed and the following new code was inserted in place of the




14 =
15 =
CALL
CALL
19 =
CALL

19

13 =
CALL
19 =
CALL
16 =
17 =
18 =
CALL
CALL
CALL
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T+4%NSTRUT

T+5%NSTRUT
INTEG(LA(I4),00(1))
INTEGILA(IS)»QSV(I))
T+9%NSTRUT
INTEG(LA(IO9),DLTX1ID(I))

The four lines of code below statement 55 were removed to make up

<

for the insertion at statement number 29'7. The test on the strut
velocity at the top of the 28 loop was removed and the test on
PGA1T(I) and the following two 1lines were replaced with the

following.

IF(IMODE(I).EQ.O0 +AND. DDELTA(I).LE.0.0) GO TO 19
IF(S{1sT)eNE«O O oORse AIC(T).NE,1.,0) GO TC 20
PGA1T1(I)=PGA1T(T)

PGALT(I) =PGAL1I(T)

CP1(I)=0.C

The eight lines of code below the last call to LIMITS were replaced
with the following code.

T+3%NSTRUT
INTEG(LA(I3),0P1(I))

I +9#NSTRUT
INTEG(LA(IO),DLTXID(T))
3¥1+6#NSTRUT-2

1641

1642
INTEG(LA(IE),XSVDDD(T))
INTEG(LA(TI7),XSVDD(I))
INTEG(LA(IR),XSVDRT(I))

In subroutine SDFLGP, the DATA statements for ACOVAR1 and ACOQOVAR2

were modified by substituting PGA1T1 for PGA1T and VMASS for FOAHST,
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respectively. The five WRITE statements to unit 13, the call to
STOVAR, and the call to UPDAT were also changed by substituting
PAG1T1 for PGA1T, and the call to STOVAR for FOAHST was changed to
~ VMASS.  In subroutine ACTIN the size of the ACTIVE common block and
the IDATA array were expanded from 646 to 656. In subroutine PACK,
the size of the I1 array was changed from 1,t6 6,_a change which has
no impact on program execution. Lastly, in BLdCK DATA DIRACT, the
4th, 5th, and 14th continuation lines in the DATA statement for NAME
were changed to the following.
4 6HEPSROL» 6GHEPSSLP, 6HETASV » GHFWORK »6HGAMAN »
5 6HGNR » G6HKAPT » 6HOMRUN » 6HPATM

6UTETAC1, GHZETAC2, 6HIMODE /

n

The 2nd and 7th continuation lines in the DATA statement for LOC

were accordingly changed as follows.

157, 162, 163, 170, 195, 201s 263, 274, 275,

b4hs 6459 651/

The EOR correction set is empty and does nothing.

The EORPL correction set inserted a new deck, EORPL, after

subroutine CTENGL. This deck does nothing except write a record
mark on the COMPILE file such that those decks following it, PLTDAT

and FIND, are not ordinarily processed by the compiler.
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The CSCMOD3 correction set made several modifications to the
program, ~primarily to the active code. 1In the comdeck ACOBLK, the
variable ZDANT was added to thé end of the ACTIVE common block. The
labeled common blocks TABDIR, READ1, UPDCAL, LGDE, STGT, TABCOM,
CLEAUP, STORA, LGE, and ACTDIR were added to subroutine EXE,
although the reason for these additions is unclear. None of the
variables inlthese common blocks is required by EXE. In subroutine
DEF, the variable NCASE was set to blanks with a DATA statement
preceeding the FORMAT. This was done to clean up the printout on
the first page of output which is printed before NCASE is defined.
A DATA statement was added to subroutine LGEART to provide initial
values of zero to the arrays PGA1T1, PGA2T, QSV, QSVCU, and WFORT.
A call to the comdeck ACOBLK was added to subroutine LGEA3C to make
the ACTIVE common block available. -In subroutine ALGEAR, the
definitions of CMASNG, provided in CSCMOD2, were changed to the

following.

CMASNG = 14(AMASS*RX(1)*RX(1))}/AIYYRS

Immediately prior to the definition of UNSPRNG, the variable UNSPR
was set to zero, and the test inside the 66 loop, introduced by

CSCMOD2, was replaced with the following.

IF(JeFQel oANDe OMFTD1(1) ¢NE4CoO) UNSPR = MASS(]1) '
JF(JeGTel oANDe OMETL1(J)eNE<OoO) UNSPRNG = UNSPRNG+MASS(J)

Below this, the definition of WFORT(1) was changed as follows.
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WFORT(1) = SR(1)*(VMASS(1)-UNSPR)

In the continuation line of the definition of VELDEC, also provided
by CSCMOD2, the variable AMASS was replaced with VMASS(1). 'In
subroutine SDFLGP, the DATA statement for ACOVAR?. introduced by
CSCMODS, was changed by replacing the 6HIDEACT with SHZDANT-and the
first DATA statement for N1, N15, and N14 was removed. The
following code was added beneath the write of N1é. N1, and DAT2 ¢to

unit 13,

IF(IABSCINDLG) W NE43) 1105115
110 IF(ISUM1.NE.O) WRITE(13) N14,ISUM1,DAT3,0P17
60 TO 120
1115 CONTINUE

and a CONTINUE statement labeled 120 was added after the write of
ACOVAR3(3). The following code was inserted after the write of
ETADES,

210 CONTINUE

IF(ISTPLIGNFL,0) WRITF(13) FT(1)sSF(1)sDELTA(L1)sP(1)sP2(1)sMA(L),
*S02(151)9SP1(151)5S(151)5»S2D02(151)55S2D1(151)552(151),0METD1(1,1))
*OMET(1,1)

IF(ISTPL2.NE.O) WRITE(13) FT(2)sSF(2)sDELTA(2)5P(2)sP2(2)sMA(2))
*SN2(152)9SD1(152)5S(192)9S202(152)5S2D1(152)552(252)»0METD1(152)>
*0OMET(152)

IF(ISTPL3,NE,O) WRITE(13) FT(3)»SF(3),DELTA(3)sP(3)»P2(3)sMA(3),
*502(1:3)1501(1’3):<(1:3)’SZDZ(I’3);5201(1’3)952(1’3)90MFT01(1’3)’
*OMFT(1,3)

IF(ISTPLA.NE.O) WRITE(13) FT(4)sSF(4)sDELTA(L) P (4),P2(4)yMA(4),
*‘DZ(I:Q):SDI(1’4)’5(194)’5202(1’4)’SZDI(194)’52(1’4)’0HETDI(1’4)’
*0OMET(154)

IFCISTPL5.NELO) WRITE(13) FT(5)sSF(5)sDELTA(S)»P(5),P2(5),MA(5),
*502(195)9SDI(195)15(1’5)’<ZDZ(195)’SZDI(1’5)"2(1’ YsOMETD1(1,5),
*OMET(1,5)

G0 YO 230

220 CONTINUE
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and a CONTINUE statement labeled 230 was added after the write of

FORSST(5). Finally, in the call to STOVAR, introduced by CSCMODS,

the variable FLOAT(IDEACT) was replaced by ZDANT.

The CSCMOD4 correction set, combined with a new deck, ACTNG,
removed the nose gear active code from ALGEAR so that the nose gear

could be treated independently from the main gears. Other minor
changes were made to the active code as well as other parts of the

program. The new deck was added after the ALGEAR deck and contained

the following.

! " SUBROUTINE ACTNG | .
¢
CRRRRRRRR Rk Rk Rk Rk k¥ FATOLA VARTABLES #dkkdddkdidddddddnbnkasdhibobhkhkk
.C :
COMMON/DIRCOM/CM1(115) s ALPHDSDM1A(20) 5 AMASS,DM2(147)5DCL15DCMY,
DCN15DCL2,DCM2,DCN2,DCL3,DCM3,DCN3,DM3(99),FYBTP,
DUM4 (3),FYRTP(4),FIBTP,DM5(17),GXB7FsDM6(8)»GIBTF) -
DM7(218)s INDSTE(48)»PHIPDy INDSTEL1(23),PSIPD, INDSTE2(156), THTPD,
INDSTE3(5)sTIME,DMB(287)5PTITTR(2),PITTR1(2)5DMG(4),
QI77R(2),0I77R1(2),DM10(4),RITTR(2),RITTR1(2)50M11(48), -
XGTTF(2)sXGT7T7F1(12)»YCTT7F(2),YCTTF1(12),
1G77F(2)52G77F1(2),0UN13(52),
NSTRUT,MASS(5)sRX(5)sRY(5),RZ(5) s THETAD(E)sERDEG,PGRy
NTIRES(5),RZERD(5),¥(5)sDELTAM(5) ,MOMENTIE),
RF(5)sVI 9 IFDsPZERC(S)sVIERD(5)5A(5),P20(5),V20(5),
A2(5)»TLsS2T(5)5ES2(5),C2L(5)sMASS2(5)MUS(5),
CC(5)»CE(5)5C2C(5)5C2E(5),NVGPT,NPP,MB(5),PLT,NDELTA,
ES(5)5SB(5),S021(2)»SD22(2)»SD23(2),SD24(2),SD25(2)

OO

COMMON/DIPCOM/
SD11(2),S012(2),SP12(2),SP14(2),SND15(2),
S1(2)5S5S52(2)5S3(2)»54(2)555(2),
$2D21(2)552D22(2)5S2D23(2)55S2D24(2)5»52D25(2)>» : ' .
$2D011(2)»S2D12(2)552D13(2)»S2D14(2),S2D1%5(2),
$21(2)5522(2)5523(2),524(2)9525(2)»
OMTN11(2),0MTD12(2),0MTC12(2), DMTDIQ(Z);UNTDIS(Z)’
OMTL(2),0MT2(2),0MT3I(2)s0MTL(2),ONT5(2))
AT(5)sPI(5)yDFLTALSNELTA2,DELTA3,yDELTA4,CELTAS,
DDELT1,DDELT2,DPELT3,CDELT4yDDELTS5» ISTAGE) .
PRTMINSIPLT,ISDF» ISTPL1»ISTPL2» ISTPL3»ISTPL4,ISTPLS,
DM14(22)5IB(5),D0M15(127)s INDLGSDM16(107)sCASK(44),INDFLY,

OO0
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NMODE,DM18(40)» SXMOD(100)5SYMOD(100), SZMODP(100)»DM19(1686),
GOD2(20)»DDM20(20),DDM21(20)5SLENI(5),SLEN2(5),
GAMASDUM15(12), INDNWS,DDM22(10)»ETADES)
DDM23(5)5AH(5)9PH(5),DDM24(30)

COMMON/LGDE/LA(S50)sFC2(5)sP2(5)sPRES(5)5C(5)sIPPTSLTPT
CDMMONILGF/AII(5)’A13(5):A31(5)’A33(5):RRCGX(5)’ '

RL(353)sRI(35355)sRAX(5),RAY(5)sRAZ(5)»TMP(3)»22ERO(5)
XR{5)sYR(5)9EPSLON(5)sPA(5),FDELTA(S), -
FTRZ(5):RDX(5)’PDY(5),RDZ(5)’RDXG(5)’RDYG(5)9PDZG(5)’
VIXCS5)sVTY(5)sVTZ(5)5C2(5), VGPT(5)»FTRX(5)sFTRY(5),
DX(5)sDY(5)sDZ(5)sFT(5)sFOX(5),FDY(5)sFF(5)sAA(5)sC2(5),
SR(5)sSF(5)sPSKD(S5)s MUVP(5) s MTRX(5)sMTRY(S5),
MTRZ(5)sMA(5)9RG115RG13,RG31,)RG33,IPRT,

MTXy MTY»MTZsSFTRXs SFIRY»SFTRZ,FTRA»
FTRBsFTRCySMTRX»SMTRY,»SMTRZ

COMMON /HTCOM/ HTs HT1, HT2, INDINT(S5)
ACDBLK

REAL MASSyMOMENTIMASS2sMUS,NTIRES, M8
t EAL MUVP MTRXs»MTRYyMTRZyMApMT X MTY,)MT2

DIMENSION IPSTOP(5),AIC(S)sPGALIT(S)
DIMENSION DELTA(S)sDDELTA(E)»DLGLE(4T) >
SD2(255)9SD1(2s5)5S(255)

EQUIVALENCE (DLGDE(1),LA(1))

FQUIVALENCE (DELTA(1)»DELTA1),(DDELTA(1),DDELT1)

EQUIVALENCE (SD21(1)»SD2(151)),(SD11(1)5»SD1(151))5(S1(1)5S{151))
EQUIVALENCE (DM15(1)»1IT0)

EQUIVALENCF (DM5(16)sGPEFF),

* (DM1(37)sAIYYRS)

*
: *
: *
%
c
c
c
c
c
C
c
c
C
c
c
c
*CALL
c
c
. *
C
C
c

DATA AIC»IPSTOP /2%0.,055%C/
01(T1,T2)=SIGN(1es (T1=T2))*SORT(ABS(T1~T2))

Coktdkhkkkkkknkbkkhkbkkkkkbkkkbhkhkkd bk khkkbkkrkkkkkkkkpkkkrhkbkkkkokkkkk

C
C

25
. 40
1014

I =1

JFCINDEACT(I).EQ.1) GO TC 56

IF(INDEACT(I).EQ.2) GO TO 80

IF(HMM(TI) LEQ, O.) GO TO @0

IF(OMRUN .GT. 0.0)G0 TC 25

IF(ZDANT+GEL.VELDEC) 90540 ,
IF(ZDANT.GE.VELDEC+XG7TF1(1)*TAN(OMRUN)) GO TO 90
WRITE(6,1014)TIME :

FORMAT (1HO36H REDUCE CONTROL LIMIT FORCE AT TIMEs=yFEl6,.8)
INDEACT(I)=1 :
IF(INDINT(I).EC.0) GC TO 58
WLFOR(I)eWLFOR(I)=REDSLP(TI)*HT
EPSILO(I)=EPSILO(TI)+EPSSLP*KHT
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58 CONTINUE

1015

c

BO

90

210

104
105
106

107

108

113

102

103
109

INDINT(I) =0

IF(WLFOP(I) .GT, WLFORR) GO TO 90
WRITE(651015)TIME

FORMAT (1HO27H CONTROL AT WLFORR AT TIMEs=syFl6,8)

INDEACT(I) =2 -
WLFOR(I)=VWLFORR :

EPSILO(I)sEPSROL(I)

CONTINUF

C###t#*#*##t#*t##****‘#tt**##*##****t*## ***##*******####t#*t**####‘**ﬁ*#

IF(KAPT(T).NE.0)GO TC 210

APINT(I)=0,0

CONTINUE

PGA1T(I)=PGALITI(I)

IF(PGAITI(I)elLEe=160040) PCAIT(I)==1600,0
VOLIT(I)=VOLII(I)=(AREALI(TI)=APINT(I))*S(1,1)
VOL3T(I)=VOL3T(I)+AREA3(I)*S(1,1)
VOL2T(I)=VOL2I(I)=(AREA2(I)~AREALI(I)+APINT(I))I*S(1,1)+(VOL3T(])

X =VOL3I(I))=VCUM(I)

PGA2T(I)=AP2TO(IN*((VOL2I(I)/VOL2T(I))**¥GAMA)=PATM
IF(SD1(1,1) +EQC. 0.0)GO TO 104
PGA3T(I)=((COEF3(T)*AREO3(I))**2%PGA2T (I}~ cDl(loI)IABS(SDI(l:I))

X *(SD1(1,T)*ARFA3(T))*%x2)
EJU(COEF3(TI)I*ARECQ3(TI))**2)

GC TN 105 , .
PGA3T(I)=PGA2T(I)

IF(PGALIT(I) «GE. PGA2T(I))IGO TC 106

G0 7O 107

GAMAH(T)=RHOH*CREFF*(1.,0+(PGAIT(TI)*3,04E-CE)~

* (PGALIT(I)**2%2,72E-15))

GO TQO 108
GAMAH(T)=RHOH*GREFF*(1,04(PGA2T(I)*3.,04E-08)~

* (PGA2T(I)**2%2,72E-15))

IF(PGALIT(I) JGE. PGA2T(I))ICOEFO(I)=
COMOC(T)*SORT(ABS(2.*GREFF/GAMAK(I)))

IF(PGA2T(I) +GTe PGAIT(I))ICOEFC(I)=
COMOE(I)*SQORT(ABS(2+*GREFF/GAMAH(I)))

IF(IMODF(I).NE.O .OR, DDELTA(I).GT.0.0) GO TO 113

Q0(I) = 0.0

GO 70 109

00(T)=COEFO(I)*{AREMD(TI)=APINT(I})*QI(PGALITI(I)»PGAZT(I))
JF(ON(I)elTeO0e0 +AND. VCUM(I)eLELO0.0) GO TO 102

AIC(I)=0.0

G0 70O 103 ‘
IF(PGALITI(I).LT, PGAZT(I)) c0 TO 103 '
00(I)=0.,0

VCUM(T)=0,0

AIC(I)=1.0

IF(QO0(I)sGTe04C) AIC(I)=0.0

IF(PGA2T(T) oLE. =~16C0.0)PGA2T(I)=-1£600.0
IF(PGA3T(I) «LEe ~1600.0)PCGA3T(I)=~1600.0
IF(DELTA(Y) +LEse 0e0 +AND. TIME .GT. DELT)GO TO 1C1
G0 70 110
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FFORT(I)=0.0

GO TO 140

CONT INUE

COMPUTE STRUT AXIAL RINDING FRICTION FDRCE
BLFORT(I)=FONHST(I)*((SLEN2(I)- S(l;!))I(SLENI(I)+S(111’)+1.O)
BUFORT(I)=FONHST(I)*(SLEN2(I)=S(1,I))/7(SLEN1I(I)+S(1,1))
FFORT(I)=BUMU(I)*ABS(BUFORT(I))+BLMU(I)*ABS(RLFORT(I))
CONTINUE .

COMPUTE SHOCK STRUT CHARGING FORCF

IF(S(1sI) +GTe 0.,0)CGD TOD 142
FURCHT(I)-PGAIT(I)*AREAI(I)+PGA2T(I)*(AREAZ(I)-AREAI(I))-PGABT(I)
X ®*AREA3(I)+FFORT(I)+CFFOR(I)

COMPUTE NORMAL AND AXTAL HUB TO SHOCK STRUT FORCES AT HUB
FONHSTUI)=SORT(FDX(I)*#24FDY(I)*%2)=MASS(I)*CREFF*SIPA+SBFOT
IF(ABS(FT(I)) oLEe FORCHT(I) o ANDs S(1»I) .EO. 0.0)GO TO 150
GO 7O 801

CONTINUE

FORSST(I)=FT(I)

SD1(1,1)20.0

IF(IMODE(I)WeEQe0) GO TO 297

ISTROK(I)=1

GO TO 289

COMPRESSION VELOCITY OF SHOCK STRUT IS POSITIVE
1-(SD1(1s1)elLEeCe® oAND, IFR(I).EQ.0) GO TO 2

Gy TO 3

DMTANH(I)=1,.0

GO TO 284 .

DMTANH(TI)=ARS(TANH(2,0*SD1(1,1I)))

IFR(I) = 1

IF(S(1,1I).LT.0.0) GO TO 160

GO TN 1¢1

IPSTOP(I)=1

IF(S(15I)eLE.DSTOP oANDs IPSTCOP(I) ECe1l) GO TN 900

G0 TO 902 '

IF(S(1sI)eLE. OoOO‘) GO TO 903

GO TO 904

SD2(151)=0,.0

SD1(1,1)=0.0

S(1,I)=0.0

IPSTOP(I)=0

GO 7O 902

CONTINUE

IF(IFSTOP(I) «NE. 0)GN TC 906

OSTOP=S(1,71)

FSTOPK=2 ,0%#MASS(T)*SP1(1,1)%%2/DSTOP**2

IF(S(1,7) JLE. DSTOP/2,0)C0 TO 908
FSTOP(I)=e=FSTOPK*(DSTOP=S(1,1))

GO TO 909 '

FSTOP(TI)=~FSTOPK*S(1,1)

IFSTOP(I) =]

IFR(T) = O

GO 70 901

FSTOP(I)=0.0
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901 IF(PGAIT(I)WLEL(PGALII(I)+500.0) JAND,
t PGAIT(I)eGT.(PGALII(I)=500.0)) GO TO 158
GO TO 159
158 IF(ABS(FT(I)).LE.FORCHT(I) 4AND, S(1,I),E0,0.0) GO TO 500
159 IF(S(151).GE.0,0) GO TO 470
IF(SD1(1,1) «LT. 0.0)G0 TO 470
G0 TO 471
470 FFCRT(I)==FFORT(I)
CFFOR(I)==CFFOR(T)
471 FORSST(I)==((PGAIT(I)-PGA2T(I))*(AREAL(I)=APINT(I))
€ +PGA2T(T)*AREA2(I)
X =PGA3T(I)*AREA3(I)+(FFORT(I)
1 +CFFOR(T))*DMTANH(I)+FSTOP(I))
500 IF(INDFLX.GE. 1)GO TO 295
IF(IMODE(I)LEQ.0) GO TO 297
ISTROK(T) =1
289 IF(S(1,1) .GT. 0.0) GO TO 295
IF(IOPCO(I) (EC, 1) GO TO 295
IF((PGALIT(I)=1000.0)¢LTePGAIT(I) AND,
£ PGAIT(I)eLTe(PGAII(I)+10C0.,0))296,298
299 IF(XVALVE(I) .NE, 0.0)G0 TO 311
IF(IPASS(I) «EQ. 1)G0 TO 296
XVALVE(T)=XKSV(I)*XMAL1(T)4XBIAS(I)
IPASS(T)=1
GO TO 294
298 IF(ICOSV(I) .EQ. 1)60 TO 291
10PCO(T)=0 '
IF(XSV(I) oLTe 0,002 +AND. XSV(I) «GT. =0.,002)291,295
291 IF(SD2(1,I) .LE. 0.0 .AND. ICOSV(I) .EQ. 1)60 TO 311
IF(INPCO(T) .EC., 1)GC TO 295
IF(PGAIT(I) (LE. PGAII(I)) GO TO 293
IF(IXSVL{I) (EQ. 1)60 TN 294
XVALVE(T)=XVALVE(T)+XSVDMN(T)*DELT*PERCNT(T)
IF(XVALVE(I). o+GTs =0s1) GO TD 296
XVALVE(I)==0,1
IXSVL(I)e1
| G0 TN 294 |
293 TF(IXSVH(I) €0, 1)60 TO 294
XVALVE(T)=XVALVE(T)+XSVDOMX(I)#DELT#PERCNT(T)
IF(XVALVE(I) +LT. 0.1) GO TO 294
XVALVE(I)=0.1
IXSVH(I)=1
294 CONTINUE
DLTX1D(I)=0.0
ICOSV(I)=1 |
206 IF(WFORT(I) 4GTe 040 «ANDe S(15I) +LE. 0.0)GC TO 410
311 IF(NAC(I) +EO. 1)GD TO 307
TF(IIXSVH(I) .EC, 1)GO0 TC 305
XVALVF(T)=XVALVE(T)+XSVDMN(T)#DELT#PERCNT (1)
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' IF(XVALVE(TI) oLEe 0.0)305,400
305 XVALVE(I)=0.0 ’ :
TIXSVH(I)=1
GO TO 400
307 IF(IIXSVLI(I) +EQ. 1)GO TO 308
XVALVE(TI)=XVALVE(I)+XSVDMY(TI)*DELT*PERCNT(I)
. IF(XVALVE(I) .GE. 0.0)3085400
308 XVALVE(I)=0.0 :
TIXSVL(I)=1
- 400 CONTINUE _ ‘
410 IF(XVALVE(I) .NE. 0.,0)G0 TO 295
ICOSV(I)=0 '
CELTX1(I)sDELTX(I)*XKF(1)
XMA(TI)=(DF(I)+DELTX1(I))*XKA(I)
XMAL11(I)=XMA(T)
XSV(I)=sXKSV(I)*XMAL1(TI)+XBIAS(I)
CALL LIMITS(XSV(I)»XSVDOT(I)sXSVMAXII)sXSVMIN(I))
IPASS(T)=0
IXSVL(I)=0
IXSVH(I)=0
IIXSVL(I)=0
IIXSVH(I)=0
I0OPCO(I)=1
C'LL PHLOZ2(PS(TI)sPR(I)s XSVII)»QC(TI)pXLPSVI(I)»XLPSVY3(TI),PCLSV(I),
. € JOSVII)sCSVI(I)sCSVI(TI)s XMUSQTOLERSNITERSPI(T)»QS1(TI)5QS3(1))
C ' '
295 IF(ISTROK(I) «EQs 1 +AND. S(15I) GT. 0.,0)I0OPCO(I)=0
.297 12 = 2*I+NSTRUT-1 '
11 = 12+1
CALL INTEG(LA(I2)»SD2(1,1))
CALL INTEG(LA(TI1),SD1(1,1))

IF(IMODE(I)sEQ.0) GO TC 450
c
FNUP(1) = O,5%ATYYBS*QI77R(1)*#QI77R(1)+(ENCG/CMASNG)*
* (2ZG77F1(1)/ABS{IG77F1(1)))
IF(HMM(T) LEQes 1.0)GO TO 130
SA(I)=0.

IF(WFORT{I)eLT.0s) XSTOT(I)=ENUP(I)/{(~WFORT(I))*COPA)
IF(WFORT(I)eGEoOeO oCRe CDELTA(I)elTe0e0) XSTOT(I)=1,F20

c 7SSC IS A PERCENTAGE OF SB(Y) FOR ACTIVATIMG CONTROL=-CDMOC(I) IS U
ISSC(I)=FWORK(T)*SR(TI) N
IF(XSTOT(IVeLES(ZSSCUI)=S(1sI)) oORe PESA(I)eEQe1.,0) SA(I)=1,0
RESA(TI)=SA(I) :
IF(SA(I)eEOQ.Oe o0ORe HMM(I),EQel.) GO TO 130
WLFOR (I)e=WFORT(I)

VELDEC=((WLFOR(I)+WLFORR)/2+4*(WLFOR(I)=WLFCRF))/
& (VMASS(1)*REDSLP(I))
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VRITE(6)121)TIME)VLFUR(I”VELPEC
FORMAT(50H ACTIVE CONTPOL INITIATFD.eeTIME, VWLFDRy VELDEC = ,
3F13,5)
HMM{T)=1,
IF(S{151) oGTs 0.0)ISET(I)=Q
TIF(HMM(T)EQ.0.) GO TO 451
TF(=WFORT(I)sGT«(WLFOR(I)4EPSILO(T))) DF(I)=(WLFOR(I)+
EPSTLO(I))=(—-WFDRTI(I))
IF(=WFDORT(IY . LT (WLFOR(I)-EPSILO(I))) DF(I)=(WLFOR(I)~
EPSTILO(I))I-{-¥FORTI(I))
IF(=WFORT{Y) dLEL(WLFOR(I)+EPSILO(I)) AND,
~WFORTU(TI)oGES(WLFOR(I)=EPSILDO(T)))
4579456
JF(S(1,1) JLEe 0.0)GN TO 456
IF(WFORT(I) o¢GTe 0e0 oANDe QSVCU(T) oLTe 04014545455
DF(I)=WLFOR(I)=-{-WFORT(I})
GO TD 4%5¢
DF(I)=0,0
DELTX(I)=S({1yI)=XSCOM(T])
IF(S{15I) oLEs 040 oJAND, ISET(I) LEQ, 0)GO TO 451
60 Y0 452
DF(1)=0.
DELTX(I)=0,
XMA(I )= (DF(I)*DELTXI(I))*XKA(I)
IFI{GNR FQosle oANDe XMA(I) GT40,) YMA(I)=
YMA(I)XSORT((PGALIT(I)-PGALAC(I))
1 (PGAHAC(I)=PGALT(I)))

NNTE: SUBROUTINE 'FLOZE2' COMPUTES THE FLOWS FROM THE PRESSURES
IN UNITS OF INCHES.
P1(I)=PGAL1T(I)/144,
COMPUTATION DF HIGH PRESSURE ACCUMULATOR NITROGEN VOLUME
AND ACCUMULATOP PRESSURE
VOLANT(T)=VOLANT(I)+0SVN(T)*DELT=0PUMPS(I)*DELT
PSCT)m(((PGAMAC(T)4PATH)*(VOLANT(T)/VOLANT (1)) **GAMA)=PATH) /144 o0
TE(PSII) JGE. 3000.0)4E4y5665

PS(I)=3000.0

VOLANT(I)=sVOLANTI(T)

VOLAHT (T)=VOLACI(I)=VOLANT(I)

TE(VOLAHT(I) oLEs 0.0)46€,467

WRITE (651050) TIME

1050 FOPMAT(1HC//745H ACCUMULATCP OIL VOLUME INSUFFICENT AT TIME=,FE16.8

467

1

&

17)
CALL LGEARE
STNP 500
CONTINUE
CALL FLDZEZ(PS(I)pPR(I):PI(I):XLPSVI(I)’XLPSVB(I),PCLQV(I):DSV(I):
YSV(I)sOS2(I)s0S3(T),CSVI(T)»CSVI(T),XMU)
0SV1(I)=0S1(I)/1728,
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OSV3(Y)=0S3(T1)/1728.

450 CONTINUE :
OSV(I)=QSVI(I)~-0SV3(T)
IF(OSV(I) oLTe 040INAC(I)=1
IF(OSV(I) oGTe 0.0INAC(I)=2
TF(NAC(I) «NE. 2) GO TC 462
QSVN(I)=0SV(I)

GO TO 463

* 462 OQSVN(I)s0.0 o
463 TF(SD1(15T)eLTs 0s0 <AND,PGALIT(I)eLEs =1600,0)PGAIT(I)==1600,0

RETURN
END

In the comdeck ACOBLK, the variable IDEACT in the ACTIVE common
block was changed to INITSW, the array IFRI was changed to IFR, the
variable VELDEC was changed to ENCG, and the array INDEACT(5) and
the simple variable VELDEC were added at the end. In subroutine
EXE, the variable TPD was changed to TIME in the test below

statement 412 and the return was changed to

STOP "EXECUTIVE ROUTINE®

The following declaration statements were added to subroutine

ACTINIT to make the variables S

DIMENSION S(2,5)
EQUIVALENCE (S1(1)5S(1,1))
EQUIVALENCE (DM15(1),1T0)

and ITO available, and the DATA statement introduced by CSCMOD2 was

changed by substituting IFR for IFRI. The variable INITSW was




c

76
initialized to unity following the definition of OMRUN, and the

following code was inserted after the definition of VMASS(I).

INDEACT(I) = O :
IF(IT0.EQ.1) INDEACT(I) = 2 .

The call to SETUP was changed to a call to ALGEAR. 1In subroutine

ALGEAR1 the following declaration statement was added to make the

variable ITO available,
EQUIVALENCE (DM15(1),1T0)
The call to LGEA3C was replaced with the following code,

IF(INITSW.EQs1) GO TO 16

and the following code was inserted after the definition of SIPA.

CALL LGEA3C

Statement number 18, which had been modified by CSCMOD2, was changed

as follows.

18 CALL ACTNG

DO 274 I=2,NSTRUT

The two tests on T and ZDANT introduced by CSCMOD2 were removed as
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were the lines of code running from the definition of UNSPR through

statement number 67. The DO 65 statement introduced by CSCMOD2 was

removed and in statement number 801, IFR was substituted - for IFRI;

with a similar substitution in the statement below.the statement
labeled 3. The four calls to VIRK4 were removed and IFR was
substituted for another IFRI below statement 909. The first four
lines of code to modify ENUP(I), which had been introduced by
CSCMOD2, were removed, as was statement number 120. The
continuation line in the definition of VELDEC(I), which had been

modified by CSCMOD3, was further modified as follows.

£  VMASS(T)*REDSLP(I))

The following code was inserted below statement number 274,

00 65 I=1,NSTRUT

the SETUP entry point was replaced with the following,

16 CONTINUE
INITSW = O

and the definition of II below statement number 20 was removed. In

subroutine SDFLGP, the DATA statement for ACOVAR9 was changed by
replacing 4HIFRI with 3HIFR. The  DATA statement for N19 was

replaced with the following,

_DATA N20 720/
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and the write to unit 13 was changed by replacing N19 with N20 and
by adding ACOVAR3(3) to the list. The five write statements to unit
13 below statement 220 were modified by adding the appropriate
element of FORSST to each. Finally, the call to STOVAR was changed

by substituting IFR for IFRI.

The CSCMOD5 correction set contained the final corrections
necessary to make the active code operational. In the ACOBLK common
deck the ACTIVE common block was modified by replacing the variables
COEF and GAMAN with ALGDUM1 and ALGDUM2, respectively, replacing the
simple variable VELDEC with the array VELDEC(5), and by adding the
two arrays COEF1(5) and LMODE(5). In subroutine EXE, the variable
TIME was changed back to TPD in the test 'below statement 412,
cancelling the effect of the CSCMODY change. In subroutine MIMIN a
problem with the flight time limit was corrected by changing the

test below statement U5 to the following.

" IF((XF=X0)+GT+1,E=10) GO TO 211

The DATA statement for NCASE in subroutine DEF was removed. In
subroutine ACTINIT the 14th continuation 1line in the second
declaration statement for the common block DIRCOM was changed to the

following,

t,onnzltzo).ggespunt1g),GArn,nuv15(12),INons.onnzz(lo),ETAoEs.
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and the LGDE common block was removed. The DATA statement for IOPCO

was changed to the following.

_DATA IOPCO,ISET»ISTROKSNAC 710%1,10%0/ |

The following new DATA statements were added

DATA INDEACTSINDINT,INITSW /5%0s5%151/7

DATA FFORT,FONHST,FORCHTsFORSST,WFORT /25%0,0/

DATA QC»0050SV1,0SV3,QSVCU»QTOLEP /25%0,50,0C01/

DATA DCONyDMTANHsDFsDP1oDELTXsDELTX1,DLTX1ID /6%1.0525%0.0/
DATA XSVOOTs»XSVDDyXSVDDD /15%0,0/ ’

DATA RED3LP,SBFOT,VCUM,VELDEC /5*%*100000450.210%0,0/

DATA XMAl,XMA2,XMA39XMALyXMALS XMAT 9 XMAQ, XMALC /40%0.0/
CATA XMA,XMAG, XMABy XMALl /20%0.0/

£ssignment statements for the variables DCON, QTOLER, SBFOT, VELDEC,
INITSW, REDSLP(I), INDINT(I), ISTROK(I), NAC(I), QSvCu(I), DF(I),
DELTX(I), DELTX1(I), DLTX1D(I), XMA(I), XMA5(I), XMA8(I), XMA11(I),
XMA1(I), XMA2(I), XMA3(I), XMA4(I), XMA6(I), XMAT(I), XMA9(I),
XMA10(I), XSVDD(I), XSVDDD(I), XSVDOT(I), DP1(I), COEF, CSV1(I); and
CSV3(I) were removed. The following code was added after the

definition of COEF3(I),

COEF1(I) = COSV(I)*SORT(2.%GREFF/GAMAH(T)) #1464,
CSV1(I) = COEF1(I)*wSV1
CSV3(I) = CDEFI(1)*wWSV3

and the definition of QC(I) was changed to the following.

OSV1(I) = C.0

QSV3(I) = 0,0

IF(ITD.EQ.1) GO TO 60
IF(IMODE(I).EQ,0) GO TO #0
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The following new code was added beneath the second definition of

Qsv3(I1).

G0 TO 80

60 CONTINUE
HMM(TI) = 1,0
INDEACT(I) = 2
LMODE(I) = IMODE(I)

IMODE(TI) = O

AP2TO(I) = PGA2I(T)4PATM

VOL1IT(I) = VOLIT(I)=(AREAL(I)=APINT{I))*S(1,1)

VOL3TU(TI) = VOL3I(I)+AREA3(IN*S(1,1)

VOL2T(T) = VOL2I(I)~(APEA2(T)-AREAI(I)+APINT(I))I*S(1,1)

. +(VOL3T(TI)=-VOL3T(I))=-VCUM(I)

PGAZI(I) = AP2TO(I)*((VOL2I(I)/VOL2T(I))**GAMA)=~PATM
PGALII(I) = PGA2I(I)

PGA3TI(I) = PGA2I(TI)

FORSST(I) = —(PGA2I(TI)*AREA2(I)- PGASI(I)*APEAB(I)

. +DMTANH(II*(FFORT(IV+CFFOR(I)I+FSTOP(I))
WFORT(I) = FORSST(I)

80 CONTINUE

'Assignment statements for the variables QO(I), VCUM(I), FFORT(I),
FORSST(I), WFORT(I), FONHST(I), FORCHT(I), and INDEACT(I) were
removed. The test on ITO was removed, and the call to ALGEAR, from
CSCMODY, was changed to a call to ALGEAR1. In subroutine ALGEAR1,

the variable XCGRF was made available by the following statement.

EOUIVALENCE (DMB(79),XCGRF)

The DIMENSION and DATA statements involving the variable IPSTOP were

changed as follows.

NIMENSION IPSTOP(S),AIC(E)»PGALIT(S)
DATA AICsIPSTOP /5%0,0,5%0C/
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~ The definition of CMASNG was changed to the following,

PXCGl = RX{1)=YCGRF.
CMASNG = 14(AMASS*#RXCG1*PXCG1)/AIYYBS

and in the definition of ZDANT, the variable QI7T7R was changed to
the array element QI77R(1). The statement labeled 18 was changed to

the following.

UNSPRNG = 0,0
D0 22 TI=1,NSTRUT :
IF(ITOWEQel oANDs TIMELGEL2.,0) IMODE(I) = LMODDE(I)
IF(OMETD1I(I)eNFo0e0) UNSPRNG = UNSPRNG+MASS(T)
22 CONTINUE

CWFORT = (=SQRT(AXPTF*AXPTF+AYPTF*AYPTF+AZPTF*AIPTF)+GREFF)*
. (AMASS=UNSPRNG)

CALL ACTNG
The following code was added at the top of the 274 loop.

WFORT(I) = DWEQRT/INSTRUT-1)

The four occurrences of VELDEC were changed to VELDEC(I), and the
two definitions of II, 1left over from earlier VIRK4 calls, were
removed. Statement 296 was changed by modifying the branéh from 410
to ﬁOO, and the statement label of 410 was eliminated. The test on
IMODE below statement 297 was changed as follows.
IF(IMODF(T)4NE.0,C) GO TO 119

0SV1{I} = 0,0

osSv3(r) = 0,0
GO TN 450
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The continuation 1line in the definition of VELDEC(I) was corrected

as follows.

(VMASS(I)#*REDSLP(I))

In subroutine ACTNG, the DIMENSION statement for SD2 was expanded to
include OMETD1(2,5), and OMETD!1 was equivalenced to OMTD11. The
four occurrences of VELDEC were changed to VELDEC(I), and the

following code was inserted below statement 90.

UNSPRNG = 0.0
TF(OMETD1(1) e NE4OsO) UNSPRNG = MASS(1)
WFORT(1) = SR(1)%(VMASS(1)=UNSPRNG)

The branch in statement 296 was changed from 410 to 400 and the 410
label was eliminated. The test on IMODE below the statement labeled

297 was changed to the following.

IF(IMODE(I)eNELO.0) GO TC 119
QSVI(I) = 0.0
CSV3(I) = 0.0
GO TO 450
119 CONTINUE

In subroutine DECOMP, the array IPS was moved from blank common to
labeled common, IPSCOM, with an identical change in subroutine SOLVE. .
Finally, extensive comments were added to subroutine ACTIN, but no

changes were made to the executable code.
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The correction set PINARY was primarily intended to introduce
logic which would éllow the aréa of the metering pin to vary as a
function of strut stroke. In the comdeck ACOBLK, the ACTIVE common
block w;s expanded to include the four arrays PINN(30), PINM(30),
STRON(30), and STROM(30), énd in subroutine EXE, the arrays NAME and
LOC in the ACTDIR common block were expanded from 71 to 75. 1In
subroutine ACTINIT, the following new code was inserted after the-

initialization of QSV3.

IF(KAPT(T).EQ.1) GO TO 50O
APINT(I) = O.
IF(KAPT(1).EQ.0) GO TO 50

IF(1.GT.,1) GO TO 25

STROK = =1,

DO 10 J=1,29

1 7(STRON(J)LT,STROK) GO TO 15

CTROK = STRON(J)
IF(S{1sT)eGESSTRON(JI)sANDS(1sT)oLEL.STRON(J+1)) GD TO 20
CONTINUE

J =J -1

APINT(I) = PINN(J)

G0 TN 5¢

STROK = =1,

00 30 J=1,29

IF(STROM(J)LT.STROK) GO TC 3%

STROK = STRPOM(J)

TF(S(1sI)eGE«STROM(JI) ¢ANDGS(15I)oLF,STROM(J+1)) GO TO 40
CONTINUE

J = J -1

APINT(I) = PINM(J)

CONTINUE

In both ALGEAR1 and ACTNG the three lines of code beginning with a
test on KAPT(I) were removed. In subroutine ACTIN, the arrays XNAME
and LOC in the ACTDIR common block were expanded from 71 to 75, and
the arrays DATA and IDATA, representing the ACTIVE common block were

expanded form 656 to 802. The following code was inserted as the
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first executable statements.

C
C ZEROD DUT PIN AND STROKE ARRAYS
c
DO 10 J=6€3,802
DATA(J) = O,
10 CONTINUE
The FORMAT statement labeled 1 was changed by replacing I1 with 12,
and the upper limit on the 110 loop was changed from 71 to 75. In
the DIRACT block data, the NAME and LOC arrays were enlarged from T1
to 75. The final continuation card in the DATA statement for NAME
was changed to the following,
5 6HZETACl, 6HIETAC2y 6HIMODE » O6HPINN , SHPINM ,
& 6HSTRON » HHSTROM /
and the final continuation card in the DATA statement was changed as
follows.
7 644y 645, 651, 683, T13, 743, 773/

The KLUGEZ correction set was intended to prohibit secondary
piston calculations for the nose gear. The following code was
inserted at the top of the 100 loop in subroutine LGEAR1.

C
Chexkkkiik
C ,
C***xks%%kk TEMPORARY FIX TO FREEZE NOSE SECONDARY
C
IF(1.EQ.1) GO TO 59
c .
W ITIITTIE L

c
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The correction set SECFIX was meant to provide constraints
prohibiting over-extension or over-compression of the secondary
piston in a manner similar to earlier corrections made by SDD for

the main piston. In subroutine LGEAR1, the following code was added

after statement 57.

S2(1s1) = =045%ES2(I)
$201(1,I) = =1.E-10
$202(1,1) = =1.,E-10

The two lines of code beginning with statement 61 were replaced with

the following,

61 17(S2D2(1s1)eLTeCs) GO TC 140
T (S2D01(15I)eLToCs) S201(1,T) = O,

and the following line was added below the statement labeled 140,

S201(151) = O.

For debugging purposes, the following code was inserted in

subroutine LGEA3C below the calculation of TMP(1).
IF(TMP (1) oL TeO0s) WRITE(651234) I5S2(151),S2C2(151)>»
1 S202(1,1)

1236 FORPMAT(1Xy) TH*=%~%~%,15,3F1¢,8)
) IF(T“P(1).LlT40.) GO TO 31

The TABFIX correction set corrected a table 1look-up problem

associated with the secondary piston. In subroutine LGEA3C, the
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last two calls to HIHO were changed by substituting S2(1,15 for

s(1,1).

The correction set CSCMOD6 was intended to introduce a new
variable, HT3, to be used from anywhere in the program to limit the
integration step size in ecritical conditions and to correct a
problem with the reduction of the‘control limit force. The HTCOM
common block was modified in subroutines EXE, MIMIN, LGEARt1, and

ALGEAR1 as follows.

CD"HUNIHTCDNIHT’HTIsHTZ{HTBnIND}NT(5)pH

The ACTDIR common block was removed from subroutine EXE where it was
not needed. The initialization of INDINT in subroutine MIMIN was

changed from a 10 loop to a 445 loop and moved to beneath statement

40. 1In subroutine LGEAR1, the following code was introduced beneath

statement 4,

INTFLAG = O

and the call to INUPD was changed to the following.

IFCINTFLAG.FQ0.0) CALL INUPD(NDEQ,LA) .
INTFLAG = 1

In subroutine ALGEAR1, the definition of WLFOR(I) above statement 56

was changed by substituting H for HT.
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The SECFIX1 correction set made a minor zddition to the SECFIX
changes to control the secondary piston over-compression. The
following statement was added to subroutine LGEAR1 below statement

140

$2(1,1) = 0,

Additional modificétiohs to pfo?ide for a strcke dependént
metering pin area were proVided in the PINARYX correction set. the
foilowing new code was inserted inlALGEARi below the initializatien

of the RL array;

D] 760 I=1,NSTRUT

IF(KAPT(I).EQ.1) GO TO 750 ’ .
APINT(I) = O,

TF(KAPT(I),EQ.0) GO TO 750

IF(I.CT,1) GO TO 725

STROK = =1,

D0 710 J=1,29

IF(STRON(J).LT.STROK) GO TO 715

STRCX = STRON(J)
IF(S(191)eGECSTRON(J)ANDCS(1,T)LE.STRON{J+1}) GD YO 720
CONTINUE

JdsJg=-1

APINT(I) = PINN(J)

GO TO 750

STROK = =1,

DO 730 J=1,29

IF(STROM(J).LT.STROK) GO TO 735

STROK = STROM(J)

TF(SU19T1)eGELSTROM(JI) cAND S, I)LE.STROM(JI+1)) GO TO 740

CONTINUE
JeJ-=1
APINT(I) = PINM(J)
CONTINUE
CONTINUE
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The CSCMOD6 correction set was refined with the addition of the

HTTRY mods. 1In subroutine EXE, the new variable HT3 was initialized
to HT above statement 302. 1In subroutine MIMIN, HT3 was added to
the list in the AMIN1 statement labeled 30 and the statement was

moved to below statement U40.

A restart capability was added to the program with the REST
correction set which placed most all local variables into labeled
common blocks and declared all common blocks in the main program to
assure contiguous storage ofvall.program variables. The unit TAPET
is used to hold the restart information. 1In program TOLA, TAPE7 was
added to the program card. The following new code was added below

the READ1 common declaration,

COMMON/STOPIT/DM2(2)
COMMON/DIRCOM/DM2(4059)
COMMON/TABSRC/DM4(110)
 COMMON/EXEAUT/DMS(9)
COMMON/LG/D¥6(T)
COMMON/AUTSC/DM7(40)
COMMON/AUTPRC/DMB(63)
COMMON/LGAUTS/DMO(14)
COMMON/FLXOP/DM10(608)
COMMON/AUTSAC/DM11(6)
COMMON/HTCOM/DM12(10)
COMMON/CONTRO/DM13(4)
COMMDN/UPDCAL/D¥14(181)
COMMON/LGDE/DM15(72)
COMMON/STGT/DM16(10)
COMMON/TABCOM/DM17(230)
COMMON/CLEAUP/DM18(3)
COMMON/STORA/DM19(67)
COMMON/LGE/DM20(299)
COMMON/ACTIVE/DM21(802)
COMMON/IPSCOM/DM23(20)
COMMON/XEXE/DM24(3)BLANK,STCOM2, STCOM3,DM25(5)
COMMON/ZXMIMIN/DM26(908)
COMMON/YXARRAY/DM27
COMMON/XTFFS8/DM28(2)
COMMON/XSACS1/DM29(106)
COMMON/XCPT1/DM30(97)
COMMON/XLGER1/DM31(21)
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COMMON/XLGE3C/DM32(12),IFRI(5),DM33(19) _
COMMON/XALGEA/ZATC(5),0M36(14),IPSTOP(5),DM34X(10)
COMMON/XACTNG/AICX(5),1PSTOX(5),DM35(6)
COMMON/XFLEX1/DM36(2077)

COMMON/XSDFLG/DM37(179)
" COMMON/XAUTS/DM28(8)

COMMON/XFLARE/DM39(20)

COMMDN/XAUTPR/DM4O(4) '

COMMON/RESTRT/IRST A . _ o

and the following code was inserted just above the first executable

‘statement.

DATA STCOM2sSTCOM3I»BLANK/4HTMAX»5HSTAGE, 6H /
DATA IFRI/050502050/

DATA AIC,IPSTOP/5%0,055%0/

DATA DM34Y,DM347,DM34A/5%0,55%31000,565%0./
DATA AICX, IPSTOX/5%0.055%0/

The following read sequence was placed immediately before the call

1> EXE.

READ(5,2) IPST
2 FORMAT(I1)

In subroutine EXE, the following declaration statements were added,

COMMON/XEXE/END»SWT2sSWT3»BLANKSSTCOM2,STCOM3,
1 MIMyNDEFSsTIMEASTIMEP,TPD

COMMON/RESTRT/IRST

DIMENSION DMD1(1)
" EQUIVALENCE(DMD1(1)»TABLE(1))

and the DATA statement was removed. The FORMAT labeled 7, which was

not referenced, was replaced with the following.

5 FORMAT(1HO»16X»*J0B RESTARTED AT*,E16,.8)
7 FORMAT(1HO»16X,*RESTART TAPE WRITTEN AT#*#,E16,8)
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The following statement was inserted as the first executable

statement,

IF(IRST.GT.1) GO TO 800

and the new code below was inserted at the top of the staging logic

below statment 416.

IF(IRST.EO.1.,0R,IRST,EQ.3) GO TO 810
0 TO 511

CONTINUE

READ(7) (DMDI(IJ)’IJ =1,11002)
CALL LINES(Z)

WRITE(#s5) TIMES

GO TO 511

CONTINUE

WRITE(7) (DMD1(IJ)»1J=1,11002)

CALL LINES(2)
WRITE(6s7) TIMES

Local variables in subroutine MIMIN were transferred to a labeled

common block, XMIMIN, as follows.

COMMON/XMIMIN/ACHIERRy JoKsKFsPOsR»Ss» XFy XKy X0y

1 YMAXyYPsYOsY1sZ

The variable NMAX in subroutine ARRAY was transferred to common
XARRAY, and in subroutine TFFS8, the variables TH1 and TH2 were put
in common block XTFFS8. The local variables in SACS1 and OPT1 were

relocated to common blocks XSACS1 and XOPT1 as follows.

COMMON/XSACSY/AERD2»RETADEIHGHIGO15,1G02,16G03)

1 TCyTHP,CN ‘
COFFONIXDPTI/ALPHOI)B’BETADI;C:DJDRACC) 2 FoFDCH
1 CoHsINDER2JsKsLsLASLTHTRRy My MDXy MDY MDZ5 P> THTRR,

2 THTRR1,TMP
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In subroutine LGEAR1, local variables were moved to XLGER1,

COMMON/XLGERLI/BFXyBFYsBFZ,BLMyBMM,BRNMyDEXMyDFYM)

1 DFZM:DLH:DHH:ERR’ILQ:INTFLAG’Il:IZ:NBB)NBH:NDEO’
2 THETAR,TTYINME

3 TEMPB’TMPETA’YAVPMM’YAHPRF;DELNH

and the DATA statement for PGA1T1 was removed. Local-variables in

LGEA3C were moved to XLGE3C,

COMMON/XLGE3C /CRNPRMyCRNPWR»DELMNs DFTRX» DF TRXM,
.1 DETRY,DFTRYM,ETAVE,ETAVEMs FGPYMsFI,HYPTAN, IFRI,
2 ILPyIL2,I1L3,NDsNDOsNOD, SIDEMU, STOMUM, TEMP1, TEMP2,

&:d the DATA statement for IFRI was removed. In ALGEAR1 local

variables were relocated to XALGEA,

COMMON/XALGEA/AICsBFX9BFYsBFZsBLMsBMMyBRNM,DF XM,
., 1 DFYMyDFZM,DLMyDMM,DNMyDWFORT»IL4s IPSTOPsNRBsNBHy
2 PGA1TyRXCG1sTTIMES,UNSPRNG

and in ACTNG they were moved to XACTNG
+ COMMON/XACTNG/AIC, IPSTOP,UNSPRNGs NINs TIMEL

and the DATA statement for AIC was removed. In subroutines FLEX1,

SDFLGP, AUTS, FLARE1, and AUTPR1, the following common blocks were
created, respectively.
CUPPDNIXFLEXIICOEFpCOPHAS,CTHPI’DIFFpFDC:GFo

1 GFORCYsGMASS»GSMODsGTFsHDR)IGHITISLASOMXDIM,

2 OMYDIMsOM7D1VMsPTN»QS»0S1sRKSYSsRVARS)RXALI2,RZA1Y,

3 SDO»SD1ySD2sSMASSHSUMI,,SUM3STITL,VARY]. }
COMMON/XSDFLG/ACOVAR1ACDOVAR25ACOVAR3,ACOVARY,

1 ACOVARS,ACDOVARG»ACOVART, ACOVARBy ACOVARO,DATI,
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2 DAT25sDAT3,DAT&DATS,ISUMY, ISUM2, LASTPT,NHL,N1,
3 N141N15’N18)N20’0916’0917’0P18’0P1990P20’0P21
COMMON/XAUTS/DELPTSDELRDI»sGAMMPR,SHWT2,TMP1,

1 TMP2,TMP3,TMPS
COMMON/XFLARE/AESAHAX s D1 »ERRADSGAMAPD,,GAMAPR,
1 GAMERR»GAMMADy L1,RSPySWT1,TAE,TMP1,y TMP2,TMP3,

2 TMP4,TMP5, TMPH,TTH

The correction set PGAPRT changed the printed output. In
subroutine SDFLGP, the array PGA1T was made available with the

following declaration.

COMMON/XALGEA/DMX(26)5PGALT(5),DMXX(3)

Additionally, the seven occurrences of PGA1T1, introduced by

CSCMOD2, were changed back to PGA1T.

The DELTFIX mods were intended to once again address a problem
with the reduction of the control limit force. In subroutine EXE,
the variable H was initialized to 0.0001 above statement 302. In
ALGEAR1, the test on TIME above staéement 15 was changed by changing
DELT to 0., and the following code was added at the top of the 274

loop.

DELT = Q.
IFCINDINT(T) NE,O) DELT = H
INDINT(I) = 0

The two statements beginning with statement 56 were replaced by - a

CONTINUE, and the next three lines were replaced with the following.

WLFOR(I)sWLFOR(T)~REDSLP(I)*DELT
EPSILO(;)*EPSILO(I)+EPSSLP*DELT
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In statement 100, DELT was replaced by 0.0001. 1In subroutine ACTNG,
the new HTCOM common block introduced by CSCMOD6 replaced the
original declaration and PGA1T was moved from XACTNG to XALGEA. The

following code was inserted at the top of the subroutine,

DELT = 0.
IF(INDINT(I)«NE.O) DELT = H
INDINT(I) = O

and the five lines of code beginning with statement 56 were replaced

with the following.

CONTINUE |
¥.FOR(I) = WLFOR(I) — REDSLP(I)*DELT
EOSILOCI) = EPSILO(I) - EPSSLP#DELT

The test on TIME below statement 109 was changed by substituting

0.0001 for DELT.

A deficienéy was noted in the active code in that the input
signal and its modifications to the electronic compensation networks
were not being. treated‘ as integration variables, The XMAFIX
correction set was intended to correct this deficiency. 1In program
TOLA, the size of the LGDE common bloék was increased from 72 to 112
elements, and the ACTIVE common block was increased from 862 to 842
elements. In the ACOBLK comdeck, the final two continuation lines

of the COMMON declaration were replaced with the following.

1,COEF1(5) H»LMODE(S) ’PINNfBO) sPINM(30). »STRON(30) »,STROM(30)
29 XMALIDT(5) H,XMA2DT(5) »XMA3ZDTI(5) »XMALDT(S) »XMAGDT(S5) ,XMATDT(5)
3, XMAODT(5) ,YMALCOD(5)

<~
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In subroutine EXE, the size of the»LA array in the LGDE common block

was increased from 50 to 90, the number of words being read from and
written to TAPE7 was increased from 11002 to 11077, and an ENbFILE 7
was added after the WRITE to unit 7. The size of the LA array in
the LGDE common block was also increased from 50 to 90 in LGDET,
LGEARt, LGEA3C, ALGEAR1, ACTNG, and SDFLGP. In subroutine LGEAR1,

the second test on INDLG was changed as follows,

IF (IABS(INDLG) +EQ. 3) NDEQ=10*NSTRUT

and in ACTINIT the following DATA statement was added.

DATA YMALDTyXMA2DT,XMA3DT,XMAGDT /20%0.0/s
. YMAGDT» XMATDT o XMAQDT 9 XMAL0D 720%0.,0/

In subroutine ALGEAR1, the following code was inserted after the

definition of XMA5(I),

XMAIDT(I) = XMA(T)
YMA2DT(I) = XMAL(T)
XMA3DT(I) = XMAE(I)
XMA4LDT(T) = XMA3(I)

the following was added after the definition of XMAS(I), -

XMAGDT(I) = XMAS(I)
XMATDT(I) = XMAB(I)
and the following was added after the definition of XMA11(I).

XMAGDT(I) = XMAB(I)
YMAIOD(I) = XMAL11(I)
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The following new code was inserted after the last call to INTEG.

110
111
112
113
114
115
116
117
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

I+10%NSTRUT

T+11*NSTRUT

T+12%NSTRUT
T+13*NSTRUT
I414*NSTRUT

T+15%NSTRUT

I416%NSTRUT
I+17*NSTRUT
INTEG(LA(I10)»XMALIDTI(I))
INTEGILA(I11),XMADT(I))
INTEG(LA(I12)s XMA3DT(I))
INTEG(LA(I13),XMAGDT(I))

CINTEGILA(IIG) o XMAGDT(I))

INTEG(LA(I15)sXMATDT(I))
INTEG(LA(I16)sXMAQDT(I))
INTEG(LA(I17),XMAL0D(I))

In subroutine SDFLGP, the following new code was added after the

last call to UPDAT.

110
111
112
113
114
I1%
116
117
CALL
CALL
CALL
CALL
caLL
CALL
CALL
. CALL

I+10*NSTRUT

I+11*NSTRUT

I+12¢NSTRUT

T+13*NSTRUT

T+14%NSTRUT

I+15%«NSTRUT

T+16%NSTRUT

T+17*NSTRUT
UPDAT(1,LA(TI10)»XMAY(I),DUsDUsDU,DU)
UPDAT(1,LA(TIY1)sXMA2(T)»DUsDU»DUsDU)
UPDAT(1sLA(I12)sXMA3(I)pDU»DUsDUsDU)
UPDAT(1,LA(T13) s XMAL(TI)»DU»DUsDUsDU)
UPDAT(1,LA(T14),XMAL(T)}DUsDUDU»DU)
UPDAT(1,LACIIS) s XMAZ(I)DU,DUsDUsDU)
UPDAT(1oLA(TI16)sXMAQ(I)sPUSDU,DU,DU)
UPDAT(I;LA(117”XPA10(I’)DU)DU}DU)DU)

It was found that portions of the active code were referencing

the controlled servovalve spool displacement when they

should have
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referenced the servovalve spool displacement. This probiem was
addressed with the XSVMOD correction set. Identical corrections
were made to both ALGEAR1 and ACTNG. Statement number 500 was
replaced with a CONTINUE. The following statement was introduced

below statement 290,

XVALVE(I) = XSVI(I)

the following code replaced statement 299,

299 CONTINUE
IF(XVALVE(I) NE<O.) GO TO 311

and the following was inserted after stétement 400.

XSV(I) = XVALVE(I)

The GENFIX mods made several small general changes to the
program. The XACTNG common block was corrected in both TOLA and
ACTNG. In TOLA, the size was reduced to reflect the removal of
PGA1T in the REST correctiop set, and in ACTNG the name was
corrected from ACING (an error in REST) to XACING. Two new
elements, NIN and TIMEL, were added for later use. In subroutine
EXE, the variable NCASE was made available by changing the third

continuation line of the DIRCOM common declaration to the following,

* OM&43  sINDVPC »DM4  {  T),NCASE »DM&S
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and NCASE was initialized to be blank. The upper limit on the 35

loop was changed from 4036 to 4059 to-reflect the correct size of
the DIRCOM common block. A rewind of unit 7 was added after the
read from 7 to prepare the unit to receive new restart information.

In subroutine MIMIN, the 45 loop was movedjto below statement 205.

The DELTFXX mods represented another attempt to resolve the
control 1limit force reduction. New variables NIN and TIMEL were
initialized with a DATA statement to zero in both ALGEAR1 and ACTNG.
In subroptine ALGEAR1, the following code was inserted as the first
executable statements,
1F(NIN.EQe.O) TIMEL = TIHE
NIN = 1

DELT = TIME - TIMEL
TIMEL = TIME

and the three 1lines at the top of the 274 loop wWwere removed., In
ACTNG, the 2nd through U4th executable statements were replaced with

code identical to that above.

The MOD282 correction set finalized solution of the control
limit force problem. The common block XALGEA was expanded in both -
TOLA and LGEART to include NIN and TIMEL. The} READ and WRITE
statements to unit 7 in EXE were altered to transfer 11081 words.
In both ALGEAR1 and ACTNG, the three statements beginning with

statement 159 were replaced with the following.

159 IF(SD1(1,1)4LT.0.) GO TO 471
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The MOD296 correction set changed the active code. In
subroutine ALGEAR1, the statement above statement 112 was changed to

the following,

IF(IMODE(I)eEQ.0.AND.S(1,I).EQ.0.) 112,113

and the test on IMODE above statement 19 was removed. In subroutine

ACTNG, the test on IMODE below statement 108 was changed as follows.

IF(S(15I)eGTe0eeOR.IMODE(I).EQ.1) GO TO 113

The RESTi mods corrected a problem with the program restart.
The common block XAUTS was expanded in TOLA and AUTS to. accommodate
three new variables, DELTS, ERROR, and IPR. The size of the data
array transferred to or from TAPE7 in EXE was increased by three

words to 11084.

The primary purpose of the MOD329 correction set was to
rearrange some logic flow in the active code. Additionally, the
AMIN1 evaluation in subroutine MIMIN which had been moved by HTTRY
was restored to its original position. 1In subroutine ALGEAR1, the
definition of I9 and subsequent call to INTEG were moved to inside.
the 28 loop. The definition of I3 and the subséquent call. to INTEG
were removed from the 28 loop and the following c¢ode was inserted

after statement 21.
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DPL(I) = (=QO(I)+QSVI(I)=QSV3(I)+(AREAL(I) — APINT(I))

1 #SD1(1,I))*BETA/VOLLITLI)
IF(SC(15IYeNEcOesORAIC(I}NEs1e) GO TO 64

DP1(I) = 0.

64 CONTINUE
I3 = I + 3*NSTRUT

CALL INTEG(LA(I3),DP1(I))

The preexisting definition of DP1 "was removed and the following

statement was added just inside the 28 loop

IF(IMODE(I).EQ.0) GO TO 28

™ subroutine SDFLGP, the following statement was added after the

c¢all to UPDAT for QSVCU.

IF(IMODE(I)+EQ.0) GO TO 6

The MOD351 mods simply added the following statements above

statement 64 in ALGEAR1.

PGAIT1¢I) = PGALIL(I)
PGA1T(I) = PGALICI)

Following the addition- of 40 new integration variables by

XMAFIX, it was necessary to increase the hard-wired maximumr limit-of-

such variables from 90 to 100. This was accomplished with the.

MOD1029 correction set. In program TOLA, the size of the UPDCAL

common- block  was increased from 181 to 201, and the XMIMIN common




100

block was increased from 908 to 1008. The P and Y arrays were each
increased in size from 90 to 100 in common block UPDCAL in
subroutines EXE, 1INUPD, LNUPD, INPUZ, INTEG, UPDAT, MIMIN, and
LGDET. In EXE, the size of the data block of information
transferred to and from TAPE7 was increased from 11084 to 11204. 1In
subroutine INUPD, both the test on NUM«N aﬁd tﬁe FORMAT were
modified to reflect the new maximum limit. In subroutine INPUZ, the
upper limit on the 1loop was increased to 100. Finally, in
subroutine MIMIN the DIMENSION statement for YMAX was changed as

follows.

DIMENSION YMAX(100),Y0(100),P0(100),5(100)»YP(100),Y1(100),
1 2(100),XK(100,3)

The MOD104O correction set corrected a problem with the pitch
autopilot by inserting the following statement below statement 93 in

subroutine AUTS.

OELQI = DELQOE

Since it is the variable H and not HT which represents the
integration step size, a change was made to MIMIN by the MODMIM
correction set to enhance the program output. The second write of

HT was changed as follows.

~ WRITE(65701) HTsH - - o
701 FORMAT(* INTEG RTN. HT = #,E15.8s% H = #,E15.8)
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A units problem in the active code was corrected by MOD1048.
In both ALGEAR1 and ACTNG the value of the stroke in statement 4456

was converted from feet to inches by multiplying by 12.

The MOD1103 correction set changed the LGEAR1 code to allow for
a special feature of the Fi4 gear design. The following new code was

added after the test on IL.

MODIFICATION TO ACCOMODATE SECONDARY PISTON OF Fé4 HAIN GEAR
IF(S(1sI)eLE.O.) GO TO 59
IF(S(1,1I)eGE«SB(I)=(S2T(I)-S2(1,1I))) 83,85

SECONDARY PISTON IN CONTACT WITH ORIFICE TUBE

83 IF(SD1(1,I)+1.E-4.GE.S2D1(1,1)) 84,85

84 S2D1(1,I) = SD1(1,I)
$2D2(1,1I) = SD2(1,1I)

60 T0O 60

85 CONTINUE

A method for slowly and continuously varying the aerodynamic
coefficients CAO and CN()was introduced with the AERAT correction
set. Two new common blocks AEROCO and XAERO of lengths 8 and 2,
respectively, were added to program TOLA. In EXE, the length of the
restart data block transferred to and from TAPE7 was increased from
11204 to 11214, A call to AEROY4 was added to subroutine OPT1 below
statement 621, and the following new subroutine was added after

OPT1. .
SUBROUTINE AERO4
COMMON/DIRCOM/DM1(2),X
COHHDNITABCDHILDCS(115),ST(115)
COMMON/TABDIR/TABLE(800)
COHHONIAEROCOIRTABIO(Z),RTABBO(Z)9LTA810(2)’LTABBO(Z)
COMMON/XAERO/NIN, TIMEL

REAL LTAB10O,LTABSO

DATA TIMEL,NIN/O.»0/

DATA RTAB10,RTABBO,LTAB10,LTABBO/8%0,./

IF(NIN.EQ.O) TIMEL = X
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20
30

40
50
- 60

70
80

NIN = 1
DELT = X = TIMEL

TIMEL = X

IND1 = LOCS(45)

IND2 = LDCS(11¢)
ATAB1l = TABLE(IND1)
ATAB12 = TABLE(IND1+1)

ATAB81 = TABLE(INDZ2)

ATAB82 = TABLE(IND2+1)

ATABl1l = ATAB1ll + RTABLlO(1)*DELT
ATABl2 = ATAB12 + RTAB1O(2)#*DELT
ATABB1l = ATAB81 + RTABSO(1)*DELT

ATABB2 = ATABB82 + RTABBO(2)#DELT

IF(RTAB10(1)e6Te0esAND.ATAB11.6E.LTAB1O(1)}) GO TO
IF(RTAB10(1)elTo0seAND.ATABL1.LE.LTABL1O(1)) GO TO
IF(RTAB10(2)e6Te0..AND.ATAB12.GE.LTAB10(2)) GO TO
IF(RTAB10(2)eLTe0esAND.ATAB12.LE.LTAB1O(2)) GO TO
IF(RTABBO0(1)46Te0esAND.ATABBl.GE.LTABBO(1)) GO TO
IF(RTABBO(1)eLTe0eeAND.ATABBLl.LE.LTABBO(1)) GO TO
IF(RTABBO(2)eG¥e0es AND.ATABB2.GE.LTABBO(2)) GO TD
IF(RTABBO(2)eLTe0es ANDATABB2.LE.LTABBO(2)) GO TO

GO YD 80

ATAB1l = LTAB10(1)
RTAB10O(1) = 0.

GO 70 10

ATABl2 = LTAB10(2)
RTAB10{2) = 0.

60 TO 20

ATABS81 = LTABBO(1)
RTABBO(1) = O,

G0 TO 30

ATABB2 = LTABSBO(2)
RTABBO(2) = 0.
TABLE(IND1) = ATAB11
TABLE(IND1+1) = ATAB12

JABLE(IND2) = ATABB1l  __.

TABLE(IND2+1) = ATABS82
RETURN
END

In subroutine READ the following code was inserted after statement

19,

IF(SYM.EQ.6HRTAB10) GO TO 905
IF(SYM.EQ.6HRTABB0) GO TO 905
IF(SYM.EQ.6HLTAB10) GO TO 905
IF(SYM.EQ.6HLTABBO) GO TOD 905

40
40

50
60
60
70
70
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and the following statements were added below statement 810.

CALL AERDIN(SYM,RA)
G0 TO 100

The following new subroutine was added after subroutine READ.

SUBROUTINE AEROIN(SYMsRA)

DIMENSION RA(S55)

COMMON/AERDOCO/DATAX(8)

DATA DATAX/8%0,./

CALL LINES(1)

WRITE{(651) SYMsRA

FORMAT(18X,A655X»55A1)

FORMAT(*OERRORCILLEGAL CHARACTER IN NUMERIC FIELD*s1R1,2H*%/)
IF(SYMcEJ<6HRTABL10) INDEX
IF(SYMsEQ.6HRTABBO) INDEX
IF(SYMoEQe.6HLTAB10) INDEX
IF(SYM.EQ.6HLTABB0O) INDEX
NUMEXP = O

NEXP = 0

CIXP 0

W, =
NR =
NUML 0

NUMR 0

ISIGN = O

JSIGN = 0

LEFT = 1

DO 210 I=1,56

IF(I.EQ.56) GO TO 140
IF(RA(I).EQ.1H ) GO TO 210
IF(RA(I)«EQelHs) GO TO 140
IF(RA(I).EQ.1H.) GO TO 170
IF(RA(I).EQ.1HE) GO TO 180
IF(RA(I).EQ.1H~) GO TO 200

NUM = SHIFT(RA(I),6)

NUM = NUMJAND.000000000000000000778
IF{NUM.GT.36) GO TO 130
IF(NUM.LT.27) GO TO 130

NUM = NUM - 27 .

IF(IEXP.EQ.1) GO TO 190
IF(LEFT.6T.0) NUML = 10%NUML + NUM

nuon
~N U W

a 800

IF(LEFT.GTL.0) NL = NL ¢+ 1
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170
180
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200
210
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IF(LEFT.LT.0) NUMR = 10%*NUMR + NUM
IF(LEFT<LTC.0) NR = NR + 1

60 TO0 210

CALL LINES(3)

WRITE(652) RA(I)

G0 TO 210

IFINL.EQeOANDsNR.EQ.O) GO TO 210
IF(NR.EQ.0) 60 TO 160

X = FLOAT(NUML) + FLOATINUMR)}/(104)%*#¥NR
IF(JSIGN.EQel) NUMEXP = —NUMEXP -
IF(IEXPEQel) X = X*%(10.)¥*NUMEXP
IF(ISIGN.EQ.1) X = =X
DATAX(INDEX) = X

NUML = O

NUMR = 0

NL =0

NR = 0

LEFT = 1

ISIGN = ©

JSIGN = 0

IEXP = O

NEXP = O

NUMEXP = O

INDEX = INDEX + 1

G0 TO0 210

X = NUML

IF(JSIGNeEQe1l) NUMEXP s —NUMEXP
IF(IEXPEQel) X = X#(10.)**NUMEXP
IF(ISIGN<EQsl) X = =X

Ga 70 150

LEFY = -1
60 TO 210

TEXP = 1

60 70 210

NUMEXP = 10*NUMEXP + NUM
NEXP = NEXP + 1

6D TO 210

IF(IEXP.EQs0) ISIGN = 1
IF(IEXP.NE.O) JSIGN = 1
CONTINUE

RETURN

END
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The M0OD2056 correétion set corrected two problems with the
program. The DATA statement for initializing the AEROCO common

block was moved from subroutine AEROIN to program TOLA. In

. subroutine ACTINIT, the EQUIVALENCE statement for GREFF was

corrected by replacing DM15(16) with DM5(16). The size of the
ACTDIR common block was increased from 75 to 77 and the variables

REDSLP and DSTOP were added to the list of active input variables.

The M0J2075 correction set remedied a sign problem with the
strut force. 1In subroutine ALGEAR1, the statement. label 159 was
replaced with the following code.

S{GX = 0. .

IF(SD1{15sI).EQ.0.) GO TO 471

SIGX = SD1¢(1,I)/7ABS(SD1(1,1))

The final continuation line in the definition of FORSST was replaced’

with the following.

1 + CFFOR(I))*SIGX#DMTANH(I) + FSTOP(I))

Identical changes were made in the ACTING routine.

During - conduct of the experimental program reported in -
reference 9, it became apparent that the original control philosophy
(see reference 10) was not adequate to control the gear during more
realistic landing simulations as opposed to restrained vertical drop
testing. For example, if the airplane rebounded from the initial

touchdown impact and the gear shock strut fully extended, the
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original control laws would permit the control to add fluid to the
strut and result in the development of excessive strut pressure.
Consequently the control 1laws were modified to deactivate the
control 1if the gear should become fully extended. As a result the
logic and equatioﬁs programmed in the active gear, flexible airframe
takeoff and.landing analysis computer program had to be modified to
control the servovalve in order to return the strut and servovalve
parameters to initial conditions to accommodate subsequent impacts.
The MOD2203 and MOD2235 correction sets incoporated the new 1logic
into the program. The size of the XALGEA and XACTNG common blocks
were increased to provide for several logic control flags and the
size of the restart common block was increased to 11364. The
following code replaced the definition of 1ISTROK below statement

500.

IF(S(1s1)«GTLES(I))287,289

ISTROK(I)=1

ICU(I)=0

IQCU(I)=0

IXS(1)=0

THE FOLLOWING LOGIC RETURNS THE GEARS»DURING REBOUND, TO INITIAL
CONDITIONS IN THE EVENT THE GEAR CONTACTS THE SURFACE BEFORE
THE LOGIC BETWEEN STATEMENTS 226 AND 421 IS FULLY EFFECTIVE
IF(ISTROK(1)+eEQeloANDaDDELTA(I)oLT«0.0)1GO(I)=1
IF(IGE(I)eEQe1.0RITRIP(I).EQ.1)2275297

IF(IGO(I).EQ.0)GO TO 226
IF(DELTA(I)e6T0.0.AND,WLFOR(I).,EQ,0.0)220,226
IF(VCUH(I).GT.0.0000I.UR.VCUH(I).LT.-0.0000I)ZZI;ZZZ
QO(I)==VCUM(I)/DSTOP

GO TO 226

PGA2T(I)=PGALI(I)

Q0(I)=0.0

160(1)=0

IF(IGE(I).EQ.1)2905297
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The code between statements 299 and 400 was replaced with the

following.

IF(ICOSV(I)«NE.1)313,314
IF(XVALVE(I)«NE.XBIAS(I))GO TO 311
IF(ICOSVII)«EQ.1)60 TO 311
IF(PGALT(I)«GY.PGALI(I)+2000. )292’293
IF(IXSVL(I).EQ.1)60 TO 311
XSVDOT(I)=XSVDOMN(I)*PERCNTI(I)
IPASS(I)=1
XVALVE(I)'XVALVE(I)+XSVDHN(I)*DELT‘PERCNT(I)
IF(XVALVE(I)eLEe-0.13)300,303
XSV(I)=XVALVE(I)

60O TO 297

XVALVE(I)=»-0.13

XsSvDOT(I1)+0.0

IXSVL(I)=1

GO TO 294
IF(PGAIT(I)eLT«PGALI(I)=2000,)2955294
IF(IXSVH{I).EQ.1)60 TO 311
XSVDOT(I)=XSVDMX(I)*PERCNT(I)
I-ASS(I)=2
XVALVE(I)esXVALVE(I)+XSVDOMX(I)*DELT*#PERCNT(I)
IF(XVALVE(I)«GE«0413)3025304
XSV(I)=XVALVE(I)

G0 TO 297

XVALVE(I)=0.13

IXSVH(I)=1

CONTINUE

XSvDOT(I)=0.0

ICOSV(I)=1
IF(PGA2T(I)«GT.PGALI(I)+4000.0)3165315
IF(QSV(I)eLToQO(I)AND.ICOSV(I).EQ. 1)3179318
XSvpoT(I1)=0.0

XSV{I)=sXVALVE(I)

GO TO 297
XSVDOT(I)=sXSVDMN(I)*PERCNT(I)
XSVUI)=XVALVE(I)

60 TO 297

CONTINUE

IF(NAC(I).EQ.1)60 TO 307
IF(IIXSVH(I)«EQe1)GO TO 305
XSVDOT(I)=XSVDMN(I)
IPASS(I)=3
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309
308

XVALVE(I)sXVALVE(I)+XSVOMN(I)*DELT
IF(XVALVE(I)«LE.XBIAS(I))305,306
XSV(I)=XVALVE(I)

GO 70 297

XVALVE(I)=XBIAS(I)

XSVDOT(I)=0.0.

IIXSVH(I)=1

GO TO 400

IF(IIXSVL(I).EQ.1)GO TO 308
XSVDOT(I)=XSVDMX(I)

IPASS(I)=4
XVALVE(I)sXVALVE(I)+XSVOMX(I)*DELT
IFIXVALVE(I)eGE«XBIAS(I))308,309
XSV(I)=XVALVE(I)

GO TO 297

XVALVE(I)=XBIAS(I)

XSvDOT(I)=0.0

IIXSVL(I)=1

The following new code was added near the call to LIMITS.

DELTX1(I)=0.0
ICOSV(I)=0
Q0(1)=0.0
QSVCU(I)=0.0
QSV1(I)=0,0
QSV3(I)=0.0 .
VCUM(1)=040
VOL1T(I)=VOL1I(I)
VOL2T (I)sVOL2I(I)
VOL3T(I)=VOL3I(I)
ITRIP(I)=1
PGA1T1(I)=PGALI(I)
PGALT(I)=PGALI(I)
PGA2T(I)=PGALI(I).
PGA3T(1)=PGALILI)

108
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The 5 lines of code beginning with the call to PHLOZ2 were replaced

with the following
IF(ITRIP(I) EQ. 1)430,421

IF(VCUM(I). GIJD.QOODI.DRAVCUHIIl.LT.-QnOOQQl)GD J0,431.. . ...

Q0(I)=0.0

ICU(I)=1

60 TO 440

IF(VCUM(I)oLTe=0,00001)60 TO 432

QO(I)=~VCUM(I)/DSTOP

GO TO 440

QO(I)==VCUM(I)/DSTOP
IF(QSVCUCI)eGT«0.00001.0ReQSVCU(I)elLTe=0,00001)GC TO 433
QSV(I)=0.0

IQCU(I) =1

GO TO 420

IF(QSVCU(I)oLT.-0.00001)G0 TO 434 '
QSV(I)==QSVCU(I)/DSTOP

60 TO 42v

osv«xts-osvcutr)/osrop ‘
IF(XSV(I)eGTXBIAS(I)+.000001)4225423

IF(XSV(I)eGTe 0.0)XSVDOT(I)==XSV(I)/DSTOP

TE(XSV(I)eLTe 0.,0)XSVDOT(I)=XSV(I)/DSTOP

.J TO 600

IF(XSV(I) LT« XBIAS(I)=2000001)4249425
XSVDOT(I)==XSV(I)/DSTOP

GO TO 600

XSVDOT(1)=0.0

IXS(I)=1 _
IF(XMAL(I)e6Te0.00001 OR.XMAL(I). LT.-0.0000I)GO TO 601
XMA1DT(I)=0.0

IA1(I)=1

GO TO 602

XMALIDT(I)==XMA1(I)/DSTOP

IF(XMA2(1)eGT 0400001 <ORXMA2(I)eLT.~0.00001)G0 TO 603
XMA2DT(I)=0.0

IA2(1)=1

GO TO 604

XMA2DT(I)==XMA2(1)/DSTOP

IF(XMA3(I)eGT+0.00001 .ORXMA3(I)eLT.~0.00001)60 TO 605
XMA3DT(I)=0.0 .

IA3(I)=1

G0 TD 606

XMA3DT(I)==XMA3(I)/DSTOP

"IF(XMA4{I)eGT<0+,00001 OR<XMAG(I). LT.-0.0000IIGO T0 607

XMA4DT(1)=0.0

IA4(I)=]

GO TO 608
XMA4GDT(I)=<~XMA4(I)/DSTOP

" IF{XMA6(I)eGT«0.00001 .OR.XHAb(I).LT.-0.0000I)GO T0 609

XMA6GDT(I)=0.0
IAG6(I)=1
GO TO 610

_XHAbDT(;)t-XHAb(I)IDSTDP
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IF(XMA7{I)eGT+0,00001 .ORXMA7(I)elT.-0.00001)G0 TO 611
XMATDT(I)=0.0

TIAT(I)=1

60 TO 612

XMATDTUI) ==XMA7(1)/DSTOP

IF(XMA9(]I)e6Te0,00001 <ORXMAG(I)eLT«-0.00001)G0 TO 613
XMA9DT(I)=0.0

-1A9(1)=1

GO TO 614

XMAGDT(I)==XMAQ(I)/DSTOP

IF(XMAL10(I)eGT40.00001 +ORXMAL1O(I)elTa~-0. 00001)60 T0 615
XMA10D(I)=0.0

IA10(I)=1

GO TO 421

XMA10D(I)==~XMA10(I)/DSTOP

- THESE SWITCHES ARE EITHER ZERO OR ONE
IFCICUCI)+TQCUCTII+IXSCI)«TAL(I)+TA2(II+IA3(I)+IALII)+IAG(I)
1 +IAT(I)+IA9(I)+IAL0(I) .EQ. 11)ISTROK(I)=O
12=2%I+NSTRUT-1

The test on HMM(I) below the definition of VELDEC(I) was replaced

with the following code.

IF(IGE(I).EQ.0)60 TO 131
WLFOR(I)=WLFORR

INDEACT (I)s=2

EPSILO(I)=EPSROL(I)
GO TO 451
IF(S(1,sI)LE.ES(I))IGO TO 451

IF(HMM(I).EQ.0)GD TO 451
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The following test was inserted before statement 452,

IF(S(1,1)eLEES(I) AND.ITRIP(I)<EQ.1)GD TO 458

and the following code was added after the definition of P1(I).

T 458 PLII)=PGALT(I)/144.
459 VOLANT(I)sVOLANT(I)+QSVN{I)*DELT-QPUMPS(I)*DELT

The first 1line of the call to FLOZE2 was replaced with the

following. ' . ¢

IF(S(1sI) LE.ES(I).AND.ITRIP(I).EQe1)462,410
410 CALL LIMITS(XSV(I),XSVDOT(I)sXSVMAX(I),XSVHIN(I))
CALL FLOZE2(PS(I)sPR(I)sP1(I)sXLPSVL(I),XLPSV3(I)sRCLSV(I)oDSV(I),

The following initializations were added below statement 50,

IGE(I)=0
ITRIP(I)=0O

and the following tests were inserted above statement 55.

IF(IMODE(I).EQ.0)GO TO 55
IF(ISTROK(I).EQe1)IGE(I)=1

The following calls were inserted below the call to INTEG for

XSVROT(I).

CALL LIMITS(XSV(I)sXSVDOT(I)sXSYMAX(L)sXSVMIN(I))
CALL LIMITS(XSVDOT(I)sXSVDD(I)»XSVOMX(I)sXSVDMN(I))
CALL LIMITS(XSVDD(I),XSVDDD(I)sXDDMAX(I),XDDMIN(I))

Similar modifications were required in the ACTING subroutine.




112

The MOD2235 correction set corrected an error in the MOD2203
logic by replacing the definition of IGO(I) below statement 222 with

the following.

" IF(DELTA(I).G6T.0.) IGO(I) = O
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3. USER INFORMATION

In order to exercise the new program options, the user needs to
be aware of the new data preparation requirements and operating

instructions. These two areas are discussed below.

3.1 Data Preparation - The overall input data format is changed by

the introduction of a new data card which must precede all other
data. Tte first card of each data deck controls the restart option
and must contain a single integer in the first card column. This
card must be present even if the restart capability is not selected.

allowed values of the integer restart flag are presented below:

Value  Action
"0 Reject the restart option - This run will read all
input data from cards and a subsequent restart will
not be possible.

1 This run will read all input data from cards and will
create a file such that the job may be restarted from
any point at which data is staged.

2 This run is a restart of an earlier.run. All program

vvariablesv will be initialized from the restart file
to the values corresponding to the desired stage.
Subsequent data cards on the input file are limited
to stage data only. This run may not be restarted at

subsequent data stages.
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3 This run is the same as for a value of 2 except this
run will create a file such 'that the job may be
restarted again from any subsequent point at which

data is staged.

Active control simulations are run simply by inserting active
control variables into the input file and setting the 1landing gear
mode indicator switch (INDLG) to -=3. The input variables are
described in Table 1 and a sample listing of these inputs are given
in Figure 3. The active control variable list must be preceded by
the word ACTIVE starting in column 1. All following variables are

entered according to the same format:

Column Number

1-6 VARIABLE NAME
8-10 DATA TYPE - DEC or blank = REAL
INT = INTEGER
12-66 DATA VALUES, LEFT JUSTIFIED, SEPARATED BY

COMMAS, NO EMBEDDED BLANKS

Unlike other program data, the integer counter for continuation of
array data must be right justified in column 68 instead of left
justified in column 67. The arrays PINM, PINN, STROM, and STRON are
only required if KAPT = 2. If included, these arrays must be placed
in the active variable list and are each allowed a maximum length of

30. The independent variable (strut stroke)
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129
for the nose and main éears a;e‘.stored in STRON and STROM,
respectivély. The dependent variable (metering pin afea) for the
nose and main gears are stored in PINN and PINM, respectively. The
active variable list must be terminated with the word ENDACT, which

also begins in card column 1,

The ;NDLG switch is located at the beginning of the staging
data section and follows the same format as outlined above. It is
also recommended that the minimum integration interval (AMINER) and
the maximum integration interval (AMAXER) be set to .00005 and .001
respectively to permit accurate numerical integration during ground
contact stages. These variables are 1located in the integration

information section near the beginning of the data set.

In order to specify time rates of change for the aerodynamic
coefficients CAO and CNO. four new symbols have been added to the
program: RTAB10, RTAB80, LTAB10, and LTAB80. These symbols, unlike
ATAB10 and ATAB80,should not be included in table size data but may
appear anywhere else in the input deck. As with other aerodynamic
tables, the new symbols have a size of two. The first data point is

»for full ground effect and the second is for no ground effect. The

use of these symbols is illustrated by an example.
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ATAB10 .379202, .379202

ATAB8O . 141245, . 141245

AINCRS BCD 1TIME

STEST .005

TRA
STCASE
RTAB10 -.01,-.01
LTAB10  .36,.36
RTAB80O .005,.005
LTABBO  .15,.15

In this example, the initial values of Cbloand %\0 are .379202
and .1u12u5. respectively. At time t=.005, rates of change and
limiting values for the parameters are specified. The value of qqo
(ATAB10) will decrease at a rate of .01 (RTAB10) until it has
‘reached a value of ;36 (LTAB10). At this ‘time '(1.9209 seconds after
the stage) the rate of change will be sét ‘to zero and qﬂo will
remain at ;36 until it is redefined by a new ATAB10 card or by new

values of RTAB10 and LTAB10. Similarly, the value of CAo (ATAB80)
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will 1increase at a rate of .005 until it has reached a-value of .15
(LTAB8O). At this time (1.751 seconds after the stage) the rate of
change will be set to zero and q% will remain at .15 until it is

redefined.

3.2 Operating Instructions - The program resides as an UPDATE

program 1library on an indirect access file named ACTOLA. The
relocatable binaries are on a file named BTOLAR. The plot progranm

source and binaries are on files NEWPLOT and NAPBN, respectively.

The user 1is responsible for maintaining the files necessary for
restart runs and fér plotting the cumulative results of several
restart runs. The program files of concern to the user are TAPE7,
TAPE16, and TAPE13. The TAPET file contains the restart data with
one record for each restart generated (i.e., one record for each
time data is staged). 1In subsequent runs, it is the responsibility
of the user to correctly position TAPET7. The TAPE16 file also
contains restart information, but contains a single record. The
file TAPE13 contains data for the plot postprocessor and contains a
single record. The use, storage, and manipulation of these files is

best illustrated by a set of example runs.

Figure l4-a illustrates the simplest use of the FATOLA program.
This run will execute the program without the restart option and no

plots will be generated.




JOB, ... 132

USER,...
CHARGE, ...
GET,BTOLAR/UN=585787N,
MAP,OFF.
BTOLAR.
-——EOR
Full data deck (similar to Figure 3-a)
—--EOF

Figure 4-a. Deck setup for simple execution of the program.,

JOB,...
USER, ...
CHARGE, ...
GET,BTOLAR/UN=585787N.
MAP,OFF.
BTOLAR.
GET ,NAPBN/UN=585787N.
ATTACH,LRCGOSF/UN=LIBRARY.
REWIND,TAPE13,
COPYEI,TAPE13,TAPE3,
RETURN,TAPE13,
REWIND, TAPE3.
LDSET,LIB=LRCGOSF.
NAPBN.
PLOT.VARIAN
---EOR
Full data deck (similar to Figure 3-3)
---EQR
Plot instructions
---EQF

Figure 4-b., Deck setup for simple execution of the program
with. plotting.




JOB, ... 133

USER, ...
CHARGE, ... 4
GET,OLDPL=ACTOLA/UN=585787N.
UPDATE.
FIN,I.
REWIND,LGO.
GET ,OLDBIN=BTOLAR/UN=585787N.
COPYL,OLDBIN,LGO,BTOLAR.
MAP,OFF.
BTOLAR.
REPLACE,TAPE13=T134C.
-~-EOR

UPDATE correction set
—-—-EOR

Full data deck (similar to Figure 3-a)
~—~EOF

JOB,...
USER, ...
CHARGE, ...
GET,TAPE3=T134C.
GET ,NAPBN/UN=585787N.
ATTACH,LRCGOSF/UN=LIBRARY.
LDSET,LIB=LRCGOSF,MAP=SBEX/OTT.
NAPBN. '
PLOT.VARIAN
---EOR

Plot instructions
---EOF.

Figure 4-c. Decks for executing the program with corrections and
plotting the results at a later time,

JOB,...
USER,...
CHARGE, ...
GET,BTOLAR/UN=585787N.
MAP,OFF.
BTOLAR.
REPLACE,TAPE7=T74D.
REPLACE,TAPE16=T164D.
REPLACE,TAPE13=T134D.
EXIT.
REPLACE,TAPE7=T74DF.
REPLACE,TAPE16=T164DF,
REPLACE,TAPE13=T134DF,
-—-EOR

Full data deck (similar to Figure 3-a with a restart flag of 1.)
~—-EOF

Figure 4-~d. Deck setup for an initialization run with
the restart option.




JOB, ... 134

USER,...
CHARGE, ...
GET,BTOLAR/UN=585787N.
MAP ,OFF.
GET,TAPEL6=T164DF.
GET,TAPE7=T74DF.
SKIPR,TAPE7,5.
BTOLAR.
REPLACE,TAPE7=T74E.
REPLACE,TAPE16=T164E.
REPLACE,TAPE13=T134E.
EXIT.
REPLACE, TAPE7=T74EF.
REPLACE, TAPE16=T164EF,
REPLACE,TAPE13=T134EF,
--=EOR

Short data deck (similar to Figure 3-b with a restart flag of 3.)
-—--EOF

Figure 4-e. Deck setup for restarting example from Figure 4-d
at time = 0.60 sec.

JOB,...
USER,...
CHARGE, ...
GET ,NAPBN/UN=585787N.
ATTACH,LRCGOSF/UN=LIBRARY.
MAP,OFF.
GET,T134DF.
GET,T134E.
COPYBR,T134DF,TAPE3.
COPYBR,T134E,TAPE3.
REWIND,TAPE3.
LDSET,LIB=LRCGOSF,.
NAPBN.
PLOT.VARIAN
~-~EOR

Plot instructions
---EOF

Figure 4-f. Plotting cumulative results of restart runs.
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When plots are desired, they can either be generated at the

same time as the program is executed, or they can be generated at a
later time after the user has examined the printed output. Figure
4.b shows the deck setup for executing the program and generating
plots at the same time. Figure 4-c contains the deck setups for
executing the program with UPDATE modifications and plotting the

output at a later time.

When the restart option is selected, the first run is known as
the initialization run and the first data card should contain a 1 in
the first card column. The user should save the files TAPE7 and
TAPE16, and if plots will be desired TAPE13., Figure 4-d contains
the deck setup for an initialization run. Note that important files
are saved if the program terminates normally, and these files are
also saved if the program fails. Assume, as an example, the program
fails at time = 0.65 seconds, using the data of Figure 3-a. An
analysis of the program output suggests that if a smaller
integration step were being wused, the failure might have been

avoided.

To correct the problem, it is first necessary to determine the
“TAPE7 record structure. From our sample data or from the program
output it can be determined that the first restart record was
written a£ time = 0.005, the second was written at time = 0.02, etec.

Thus, the record written at
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0.60 was the sixth restart record generated. Figure J_e illustrates
a deck setup for restarting this run. Note that 5 records are
skipped on TAPE7, positioning the file to the sixth record. Note
also the following points:
o] It is not required to get TAPE13 before executing the program.
o The permanent file names T16U4DF and TT74DF correspond to the
file names under which the files TAPE16 and TAPET were replaced
(after the EXIT.) in Figure U-d
o Following execution, the restart and plot files are saved with
new (unique) names. In subsequent runs, TT74DF could be used to
restart the program prior to time = 0.60 and TTYE (or TTUYUEF)

could be used to restart the program after time = 0.60.

Assume, to continue our example, the restart run terminates
normally and we desire to plot the cumulative results of the two
runs. Figure U-f presents a deck setup to plot the results of our
example. Notice that T134DF (after the exit) and T13UE (before the
exit) correspond to the file names under which TAPE13 was saved in
Figures U4-d and Y4-e. This example is easily extended to as many
restart runs as necessary to complete the simulation. A GET is
required for each TAPE13 saved and a COPYBR is also required, with

the COPYBR's in the same ordér in which thé files weére created.
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Appendix A
Program Modifications

-*IDENT NB1877

"*DELETE PLTDAT+3sPLTDAT,.3
DIMENSTON TITLE(18)s BUF(4C0)s NDIL(28), TBUF(400),
*DELETE PLTDAT,125,PLTDAT,.125

50 DO 51 I=1,18
*IDENT 82477
*INSERT TOLA.6
COMMON/NWSTER/CFOURsCONE s CONFRISCTHREE»CTWO»DELPWRDTIRE
1 SEASETAMAXSETAMINSETANDSSETART1y INDNWS,KANWSsKPNNS»PCTETA
2 sPSIDES»RPSISRYRsVPOWR,YRDES ,
3

sDELN, ETADES,FGPY
. *XINSERT TOLAL9
1 s CFOUR» CONEs CONFRI»CTHREEsCTHO»DELPWRSDTIRESEA» ETAMAX
2 SETAMINSETANDSETART1, INDNWS s KANWS sKPNWS PCTETA» PSIDESsRPS T
3 »RYR, VPOWR, YRDES
*#INSERT TOLA.19
READ( 555004 ) CFOUR»CONE»CONFRI»CTHREE »CTHOsDEL PHRsDTIRE ) EA
1 sETAMAX S ETAMINSETANOS,ETART1,PCTETAsPSIDESsRPSISRYRyVPOWR
.2 » YRDES
*INSERT TOLA.20

READ(555005) INDNWSs KANWS s KPNWS
5005 FORMAT(315)

*INSERT LGEA3C,2
EXTERNAL ATAN2
#INSERT LGEA3C,.34

COMHDNINHSTERICFDUP;CDNE:CDNFRI:CTHREE;CTVD:DELPHR:DTIRE
1 sEASETAMAXSETAMINSETANOSSETART1, INDNWS,KANWS,KPNWS,PCTETA
2 sPSIDES»RPSISRYR,VPOWR, YRDES
3 »DELN,ETADES»FGPY
#INSERT LGEA3C.59
_ EQUIVALENCE (DM18(72),PSIPD)
‘*INSERT LGEA3C,.61
DATA RADDEG,DEGRAD/57.,2957795,.01745329/
*DELETE LGEA3C,143,LGEA3C.143
IF{I.EQes1 JAND, INDNWS.EQ.1)GO TO 200
: GO TO 7
" 200 VTX(I)=VTX(I)=TMP(2)
VIY(I)=RDYG(I)
7 VYTZ(I)=RG31*RDXG(I)+RG33*RDZG(I)
*INSERT LGEA3C.167
IF(DELTAl +EQ. 0.,0) FGPY=0.0
IF(DELTA1l .EOQ, 0.0) GO TO 41
IF(INDNWS.EQ.0)GD TO 41
IF{1.GT+1)GO TO 41
ETAVE= ATAN2(VTY(I),VTX(I))
DELN=PSIPD+ETADES~ETAVE*RADDEG
IF(DELNGEQe0e0eORXG77FL1EQe0.0)G0 TO 110
SIDEMU=CONFRI*(ABS(DELN) ) **DELPWR*XG77F1**VPOWR
GO TO 180
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110 SIDEMU=],0E-6

180 IF((DELTA1/DTIRE)«GT,0.0875)G0 TO 130
CRNPWR=CONE*DELTA1-CTWOXDELTAL1#*#%2,

GO 70O 170

130 CRNPWR=CTHREE=-CFOUR*DELTAL

170 YAWPRM=ABS(CRNPWR*DELN/(SIDEMUSFTRZ(T)))

IF(YAWPRM.LE.1.5)G0O TO 150
FGPY=STIDEMU*FTRZ(I)*COS(DELN*DEGRAD)
GO 70 160

150 FGPY=((YAWPRM=(4,0/27,0)*YAWPRM**3 ,0)*SIDEMU*FTRZ(I))
1 ¥COS(DELN*DEGRAD)

160 FGPYsPCTETA*FGPY
IF(DELN,GT«0.0)FGPY=ABS(FGPY)
IF(DELN,LT.0.,0)FCPY==ABS{FGPY)
DFTRX=FGPY*SIN(ETAVE)
DFTRY=FCPY*COS(ETAVE)
FTRX(I)=FTRX(I)+DFTRX
FTRY(I)=FTRY(I)+DFTRY

#INSERT LGEA3C.170
FGPY = 040
*INSERT SDFLGP.34

COMMON/NWSTER/CFOURyCONESCONFRISCTHREE,CTWDSDELPWR,DTIRE
1 SEASETAMAX,ETAMIN,ETANDSSETART1» INONWS,)KANWS,KPNWS,PCTETA
2 »PSIDES»RPSISRYR,VPOWR»YRDES
3 sDELNSETADES»FGPY
L¥DELETE SDFLGP+59s SDFLGPL 60
DIMENSICN 0OP16(18),0P17(8),0P18(8),0P19(7),0P20(8)»0P21(8),
1 DAT2(18)sDAT3(6)sDATA(15)
¥DELETE SOFLGP.6T7» SDFLGP. 6T
*(DPIQ(I)’I-l’7)/3HFZP9ZHLN’ZH”Hp2HNM,4HFGPY:4HDELN96HETADESI;
*DELETE SOFLGP.73»SDFLGP.73
DATA DAT1/4HTIME/,(DAT2(I),I=1,18)/2HLMy2HMM,2HNM,SHQITTR,
*DELFTE SDFLGP+ 75, SDFLGP.75
*SHXGT TRy SHYGT?7F EHAXTTFs 6HXGTTF194HFGPYy 4HDELNy 6HETADES /)
*INSERT SDFLGP.80
DATA NlllI’N15I1*I;N141141’N181181

*DELETE SDFLGP.95,SDFLGP,.95
IF(ISOFNE.OIWRITE(13)N18yN1,DAT2
*INSERT SDFLGP.102
2 sFGPYsDELN,ETADES
*ODELETE SDFLGP.164,SDFLGP 165

CALL STFL(2,7,0P19)
CALL STOVAR(T7sFZIMyLMyMMyNM,FGPY,DELNSETADES,DU)

*INSERT AUTS. T4
COMMON/NWSTER/CFOUR,CONESCONFRI,CTHREESCTWO,DELPWR,DTIRE
1 SFASETAMAX,ETAMIN,ETANOS,ETARTY ) INDNWSy)KANWSsKPNWS,PCTETA
2 yPSIDES»RPSISRYRsVPOWR,YRDES
3 sDELNSETADES»FGPY

*INSERT AUTS.81
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DATA ILIMsINOSE/0»0/
*INSERT AUTS,.102
IF(DELTAl ,EQ, 0.,0) GO TO 8
IF(INDNWS<EQ.,0)GO TO 8
IF(KANWS,EQ.1)GO TO 7

(o Ne]

CURRENTLY, NOSEWHEEL STEERING IS FOR DISTANCE ERPDR
NOT ANGLE ERROR
TF(KPNWS.EOL1)GD TO 9
ETADES=ETANDS
GO 10 8
7 ERROR=(PSIPD-PSIDES)+RPSI*PSIPD1*RADDEG
60 T0 3
Q ERROR«(YR=YRDES)+RYR*YRD]

3 IF(ILIM ,FEO0. 1 +AND, ETADES LEQ, 0,0) INOSE=OQ
IF(INDOSE «GTe O oANDe ETADES +EQs 0.0) GO TO 8
TIF(ABS(ERROR) «GT. EA) GO TO 30
G0 TO 32 o

30 IF(ERROR +GT. 0.0) GD TO 37
ETADESETADES4+ETARTI*DELTS
INDSE=1
G0 TO 31
37 ETADES=ETADES—ETARTI*DELTS
INDSE=2
31 IF(ETADES +GTe ETAMAX) ETADES=ETAMAX
IF(ETADES +LT. ETAMIN) ETADES=ETAMIN
GO TO 8
32 IF{INOSE o.EQ. 2) GO TO 38
60 TO 39
38 ETADES=FTADES+ETARTI*DELTS
ILIM=]
GO TO 99
30 ETADES=ETADES-ETARTI1#DELTS
TLIM=]
99 YF(ABS(ETADES) +LTe 1.0) ETADES = 0,0
8 CONTINUE
T *IDENT Cl1778
*DELETE TOLA.4»CB2477 .4
*DELETE TOLA9,CB82477.7
" *DELETE TOLA.15»TOLA,21
*INSERT EXE.32
: *)DN64(30),CAHA’DM65(15):PCTETA’DN66(13)’AH(5)oDN67(35)
- *DELETFE EXEs549EXEe54
34 DO 35 I1=1,4029
*INSERT EXE.68
DO 30 I=1,5
: 30 AH(I)=1,0
*INSERT EXFe79
r PCTETA=1,0

GAMA=] 004

A-3
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*INSERT  INUPD.4

, 15DM1(100)

*INSERT UPDAT.3
1,DM2(100)

*INSERT MIMIN,&
*50M8(100)

*INSERT LGDET.8

| C»DM9(100)

*DELETE LGDET+33,LGDET.33

49 FORMAT(58X9s4H-ES(»T1y19H) EXCEEDED IN LGDET/
*INSERT LGDET.34
Y{J)a=(5*ES(])
Y{JJ)==1,0E-10
P(JJ)=s=1,0E~-10
*DELETE LGDET+47yLGDETL50
51 IF(P(JJ)eLT.0.,)GO TO 30
IF(Y(JJ)elTe0.)Y(JJ)=0,
GO TO 55
30 P(J)=0,
P(JJ)=0,
*INSERT STGTSI.?7
*,DMB(100)
*INSERT STGTST.6
4yDMB8(100)
*INSERT DEF.5
_*,DM5(100)
*INSERT LINES.4
C)D4(100)
*INSERT ERROR.4
C»DM3(100)
*INSERT EXERR.3
C»DM3(100)
*INSEPT ATMS.10
4,DM8(100)
*INSERT TFFS1,.,16
‘ *yDM16(100)
*INSERT TFFSB.16
*,DM16(100)
*DELETE VPCS1.23,VPCS1,23
9XCGBF » XCGRF »DM19( 930),DM20(2068),DM21(100)
"®INSERT SACS1.63 ‘
*,DDM78(100)
*INSERT OPT1,72
*,0M158(100)
*INSERT LGEAR1,30 :
*sDDM21{60)2AH(5)»PH(E),DDM22(30)
*INSERT LGEAR1,203
IF(P2(TI).GT.0.)G0 TO 1000
PH{I)=(P{I)*AH(I)=FC2(I))/AH(T) _
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IF(PH(I)oLE,~1600,)6G0 TO 1003
*DELETE LGEAR1.204,LGEARL.204
1000 SF(I)==P(I)*(A(T)-A2(I))=P2(I)*A2(I)+FC2(I)=52D1(1,1)*
*INSERT LGEAR] 205
, 60 TO 1002
1003 SF(I)==P(T)*(A(T)=~AH{I))+1600.*AH(I)=FF(I)*THP(2)
*DELETE LGEAR1,2065LGEAR],206
1002 IF(SD1(1,1)¢E0¢Oe0¢ANDGFTII)oLELABS(SF(I)))ISF(I)n=FT(T)
*DELETE LGEARL.2225LGEARL 4222
49 FORMAT(5BX,4H-ES(»T1,20H) EXCEEDED IN LGEAR1/
*INSEPT LGEARY.223
S(1s1)==0.5*%ES(I)
$D1(1,1)==1,0E=10
~ SD2(1,1)==1,0E=10
. *INSERT LGEARL, 229
S(1,1)=0,5+ES(1)
*DELETE LGEARL.234,L GEAR] 235
51 IF(SD2(1,1)4LT.0.)G0 TO 30
IF(SD1(15,T)4LT,0.)SD1(1,1)=0,

GO TO 55
30 SD2(1,1I)=0,
SD1(1,1)=0,
*INSERT LGEAR], 240
- C RE-CHECK SHOCK STRUT FCORCE FOR RE~CONDITIONED FULLY EXTENDED STATE

IF(SD1(191)eEQeOeOeANDFT(I)oLEABS(SF(I)))ISF(I)==FT(I)

*INSERT LGEA3C,.30
: *,DDM30(20)» SLENL(5),SLEN2(5)yGAMA, CFOURyCONESCONFRISCTHREE,CTWO,
*DELPWRyDTIRE,DDM31(5)y INDNWS,DDM32(2)sPCTETASDDM33(3)»VPOWR,

. *DDM34sFGPYSDELNSETADES,DDM35(45)
- *DELETE LGEA3C+32,LGEA3C,.33

*DELETE CR24774145CB2477.17
*INSERT LGEA3C.59

EQUIVALENCE (DM18(31)sPA77P)
*DELETE LGFA3C.105,LGEA3C.106

P(T) = (PZERD(I)4+PAT7P)*(VZERC(I)/(VZERO(I)+A2(I)*S2(151)—
*S(151)%A(T)))#*GAMA=PATT7P

*DELETE LGEA3C.1105LGEA3C.110
P2(I) = (P20(I)+PATTP)*(V20(I)/THP (1)) +¥GANA-PATTP
*DELETE C82477.22,C82477423

200 IF(ABS((UNET(l,I)*THP(I))*CUS((PSIPD#ETADES)*DEGRAD)*RI(2;2’1))
1 «GE, (RG11#RDXG(I)I+RG13*RDZG(I)))IGO TO 201
VIX(I)sVTX(I)=TMP(2)+(OMET(1sT)*TMP(1) )*COS((PSIPD+ETADES)*
1 DEGRAD)*RI(2,2,1I)
VTY(1)=RDYG(I)~- (DMET(IpI)*THP(l))*SIN((PQIPD+ETADES)*DEGRAD)*
1 RI(2,51»1)
*INSERT C82477.24
G0 TO 203
201 VTX(I)=1,E-10
OMET(1s1)=~(RG11*RDOXG(I)+RGI3*RDZG(I)) /{RZERD(II-DELTA(I))
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VTY(I)=RDYG(I)=(OMET(1,sT)*TMP(1))*SIN((PSIPD+ETADES)*DEGRAD)}*
1 RI{251,1)
VTZ(I)=RG31*RDXG(I)+RG3II*RDZGI(])

*DELETE LGEA3C+1455LGEA3C.145
203 TMP{1)=RG11*RDXG(I)+RDZG(I)*RC13
*DELETE CB24T77.25,C82477.27
*DELETE C82477.29,C82477,29
ETAVE=ATAN2(RDYG(I)»TMP(1))
*INSERT C82477.30

IF(DELTAl .EQes 0.0) FGPY = Q.0
IF(DELTAl .EQ, 0.,0)GO TO 41

*INSERT FLEX1.17
*yGDAMP(20),DDM25(80)

*DELETE FLEX1418,FLEX1,18

*INSERT SDFLGP,.31
C»oDM18(52)»FGPYsDELNSETADES,DM19(45)

*DELETF C82477.53,C82477.56

*DELETE STORE«5,STORES
COMMON/DIRCOM/CATA(4029)

*DELETE DSERCH.3,DSERCH.3
COMMON/FIXDIR/ANAME(1000),L0OC(1000),NCOUNT

*DELETE DIRODA.2,DIR0ODAL3
COMMON/FIXDIR/NAME(1C00),LOC(1000)sNCOUNT

*DELETE DIR1DA+3sDIR1IDA.3
COMMON/FIXDIR/NAME(1000),L0C(1000)sNCOUNT

*DELETE DIR2DA.3,DIR2DA4

COMMON/FIXDIR/NAME(1000),L0C(1000),NCOUNT
DATA NCOUNT/929G/

_ *DELETE DIR3DA+3sDIR3DAL4
COMMON/FIXDIR/NAME(1000),L0C(1000) NCOUNT
DATA (NAME(K3),K3=876,929)/

*DELETE DIR3DA+7»sDIP3DA,.8
* 6HPF » 6HGO »6HGODY1  ,»6HGOD2 HOHIFLX H6HGDAMP H,6HSLEN] »
* 6HSLEN2 ,6HGAMA »6HCFDUR »6HCONE »6HCONFRI,6HCTHREESOHCTWD
* 6HDELPWRy6HDTIRE »6HEA s 6HETAMAY , 6HETAMIN, 6HETANOS»6HETARTL,
* 6HINDNWS 9 6HKANNS » 6HKPNWS » 6HPCTETA»6HPSIDES» 6HRPSI  »6HRYR ’
* 6HVPOWR »6HYRDES »6HFGPY »6HDELN sOHETADES,6HILIM L6HINOSE »
* 6HISTER »6HIRUDD » 6HINWRUD,6HAH » 6HPH /

DATA (LOCIK&);K4=8T765929)/
*DELETE DIR3DA.11,DIR3DA,11
3760 23880 23900 23920 23940 23960 »3980
3985 »3990 23991 23992 23993 23994 »3995
3994 93997 23998 »3999 94000 24001 24002
4003 24004 » 4005 24006 24007 24008 264009
4010 24011 24012 24013 24014 24015 24016
4017 »4018 24019 »4020° 2402% /
*INSERT AUTS .43
*9yDDM41(38)sEASFTAMAXSETAMINSETANDS »ETART1, INDNWS,KANWS s KPNWS»
. *DDM42{PSIDESDRPSI’RYR’DDH‘a’YPDES)DDMQ‘(Z”ETADES’ILIMIINUSE’

* % % * 8
v ew w .
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*ISTER»IRUDD» INWRUD, DDM45(40)

*DELETE CBR24T7T7.67,C82477.,70
*DELETE C82477.71,C82477.71
*DELETE CB82477.72,C82477.72

IF(DELTA1.EQ.0.,0)G0 7O 130
*INSERT C82477.77

130 IF(ISTER.EQ,1)EGD TO 29
TF(INWRUD.EO.,1)GD TO 82
60 TO 8
82 IF(DELRDE.GT+0.,0)G0 TO 86
ETADES = DELRDE*(ETAMAX/DELRL)
GO TO 8
86 ETADES = DELRDE*(ETAMIN/DELRU)
*DELETE CR2477.78,C82477.78
*INSERPT C82477.79
29 IF(TR.LE.TST)GO TO 35
ETADES=FTANDS+ETARTI*{TR=TST)
60 10O 31
35 ETADES=ETANDS
. 60 TO 31
*DELETE C82477.93,(824677,95
G0 TO 31 .
- *TINSERT C82477.103
31 IF(ETADES +GTe ETAMAX) ETADES=ETAMAX
IF(ETADES oLTe ETAMIN) ETADES=ETAMIN
- *DELETE AUTS 4475 AUTS . 448
34 IF(IAP,GT,2)60 TO 500
DELRN=DELRNN
- *DELETE AUTS e 4545 AUTS 4454
500 IF(IRUDD.EQ.,1)GD TD B
GO TO 150
5 TF(INWRUD.EOL1)GD TO 6
IF(TR.LEL,TST)GO TO 27
DELRDE=DELRDI+DELRRD*{TR=TST)
G0 10 101
27 DOELRDISDELRD
60 TO 101
150 DELRN=DELRNN
: PSIE=PSIPD
*INSERT AUTS 457
.60 10 101
& IF(TR.LE.TSTIGD 7O 110 :
DELRDE=DELRDI+DELRRD*{(TR=-TST)
60 TO 101
110 IF(ABS(DELRDE)«GT.0.0)G0 TO 120
‘ DELRDI=DELRD
G0 TO 101
. 120 DELRDI=DELRDE
*INSERT AUTS 460




106 CONTINUE
*DELETE AUTS.582,AUTS,.583
IF(IRUDD.EQ.1)GO TO 49
IF(DELRDELTDELRDIDELRD1==DELRRD
49 DELPD1=DELA .
. *DELETE AUTS.€075AUTS.607
61 TF(IAP.EQ.4)GD TO 62
IF(ABS(DELRD]1*DELTS) GE+ARS(DELRDE-DELRD))GOD TO 62

*INSERT FLAREl.38
*,DM21(100)

*INSERT AUTPR1.35
*,DM41(100)

*INSERT THAUTS.32
*,DDM9(100)

*INSERT ENGFL.29

_ *,DMB(100)

¥INSERT CENGL.9
*,DM5(100)

*TDENT SODMODS

*DELETE €11778.25,C11778.2

34 DO 35 II=1,403¢

*DELETE C11778.32,C11778,.32
*5DDM21(43);INDNHS)DOMZZ(IO);ETADES’DDH23(5)’AH(5)3PH(5);00"24(30)

*INSERT LGEARl1.61

EQUIVALENCE (INDSTE(73),PSIPD)
DATA RADDEG,DEGRAD/57,2057795,.01745329/

*INSERT LGEAR1.242
IF(INDNWSeEQel.ANDT,EQ.1)G0 TO 301
*INSERT LGEAR1.245

301 MA(I)==FTRY(I)*TMP(1)*SIN((PSIPD+ETADES)*DEGRAD)+
1 FTRX(I)*TMP(1)#COS((PSIPD+ETADES)*DEGRAD)
€o 10 201
*DELETE C11778.545C11778,.54
*DDM34» FGPYsDELNy ETADES»DDM35(15)sCONFRMyDELPP My VPOWRMs CONEM,CTWOM,
*CTHREM,CFOURM, DDM36(23)

*¥INSERT LGEA3C.142
TMPETA = ETADES
*DELETE CB2477.21,C82477.21
. TMPETA = 0.0
*DELETE C117784595C11778.59
+ 200 YF(ABS(DHET(I:I)*TFP(I)*COS((?SIPD+THPETA)*DFGPAD))
-¥DELETE C11778.,61,C11778. ¢4

VTX(I)-VTX(I)-TMP(Z)*DHET(I:I)*TFP(1)*CDS((PQIPD*TMPETA)*DEGRAD)'
: VIY(TI) = RDYG(I)4OMET(1,I)*TMP{1)*SIN((PSIPD+TMPETA)*DEGRAD)
#DELETE C11778.675C11778469
OMET(1,1)==((RG11*RDXG(I)+RG13*RDZG(I)) /7 (COS((PSIPD+TMPETA)* s
1 DEGRAD)))/(RZERO(I)-DELTA(I))
: VIY(I) = RDYG(ID+OMET(1,I)*TMP(1)*SIN((PSIPD+TMPETA)*DEGRAD)
. *DELETE C11778.745C11778.74
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IF(DELTAYl EQ. 0.0)GD TO 48

*DELETE (824774325C82477.32
SIDEMU = CONFRI*(ABS(DELN))**%DELPWR*VAXLE(I)**VPOWR
*DELETE LGEA3C.16P,LGEA3C.168
GO TO 48
*DELFTE CB82477.525CR2477452
IF(I «GT. 1)6G0 TO 48
FGPY=0.0
*DELETF LGEA3C.171,LGEA3C, 171
GO TO 48

ETAVEN=ATANZ2(RDYG(I)»TMP(1))
DELNM=sPSIPD-ETAVEM*RADDEG
IF(DELTA(TI)«EQe0.0)FGPYM=0,0
IF(DELTA(I).EQ.0.0)GD TO 48
TF(DELNM.EQeO«O DR XGTTF1,EQ.0.,0)G0O TO 1100
SINMUM =CONFRM* (ABS(DELNM))**¥DELPRM*¥VAXLE(T)**VPOWRM
GO TO 1800
SINDMUM =] ,0F=6
IF((DELTA(T)/2.*RZERD(I))4GT.0.0875)G0 TO 1300
CRNPRM = CONEM*DELTA(I)-CTWOM*DELTA(I)**2,
GO YO 1700
CRNPRM = CTHREM=-CFOURM*DELTA(I)
YAWPMM = ARS(CRNPRM*DELNM/(SIDMUM*FTRZ(I)))
IF(YAWPMM ,LE.1.5)GO TO 1300
FGPYM = STIDMUM*FTRZ(I)*COS(DELNM*DEGRAD)
GO TD 1600 _
FGPYM s ((YAWPMM=(4,0/27,0)*YAWPMM**3,0)*SIDMUM*FTRZ(I))
1 *COS(DELNM*DEGRAD)
IF(DELNM,GTo0+C)FGPYM=ABS(FGPYM)
IF(DELNMLTo0s0)FGPYM==ABS(FGPYM)
DFTRYM=FGPYMX*SIN(ETAVEM)
DFTRYMsFGPYM*CDS(ETAVEM)
FTRX(I)=FTRX(I)+DFTRXM
FTRY(I)=FTRY(I)+DFTRYM
CONTINUE
TE C11778.,775C11778.77
COMMON/DIRCOM/DATA(4036)
TE C11778.02,C11778.82
DATA NCOUNT/93¢/
TE Cl11778.84,C11778.84
DATA(NAME(K3),K3=87659936)/
TF C11778.90,C1177€.90

* 6HISTER »6HIRUDD ’6HINHRUD’6HAH »6HPH s 6HCONFRM, 6HDELPRM,

* 6HVPOWRM, 6HCONEM »6HCTWOM »6HCTHREM, 6HCFOURM/

TE C11778.61,C11778.,91
DATA(LOC(K&4)sK4&=BT765936)/
TE C11778.975C11778,97

* 4017 240138 24019 »4020 94025 94030 24031

¥ 4032 24033 24034 »4035 24036 /
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© ACOBLK
TALA. 27

*IDENT
*INSERT
*COMPECK ACOBLK
Cheddahkhkb kR kRak kR dhrsd ACTIVE VARIARLES *kkkddkpbkkkndhhkhhhekhns

*DELETE

IF (IABSCINDLG).NE.3) GO TO 594
CALL ALGEAR1

GO TO 596
CONTINUE

*INSERT
596 CONTINUE
*INSERT

EXE.254

INUPDW5

NNUM = NUM+N

WRITE (65600)
600 FORMAT(5X»32HNUMBER OF INTEGRATED VARIABLES =,13)
LGDET.4sLGDET 44

NNUM

COMMON /ZACTIVE/ AMUH »ACON » BCON »CCON »CCON
15APINT(5) »AP2TO(5) AREAI(E) H»AREA2(5) »AREA3(5)
29 AREMO(5) L ARFEO3(5) »BLFORT(5) ,RLMULS) 2 BUFORT(5) »8UNMU(S)
39BETA sCDMOC(5) »CDMOE(S5) »CDSVIS5) 2CFFOR(5) ,CD3(5)
4,COEF »COEFO(5) »CODEF3(%) ,COPA _
55CSV1(5) »CSV3L5) sDELT sDELTX(5) »DELTXY(5) »DLTX1D(5)
69DF(5) 2DP1(5) »DSV(5) s DSTOP »DIOTA sDMTANH( 5)
THENUP(5) »EPSILD(5) HEPSROL(5) ,EPSSLP 2ETASY s FSTOPK
BsFFORT(5) H»FOAHST(5) »FONHST(5) , FORCHT(5) »FORSST(5) H»FSTOP(5)
GsGAMAH(5) »GAMAN s GNR s HMM(5) 2ICOSVI(5) SHIDEACT
*s IFRI(5) sTIXSVH(S5) »IIXSVL(%) »I0PCO(5) sIPASS(S5) HISET(5)
15IXSVH{S) SIXSVL(5) HIFSTOP(5) »ISTROK(5) »KAPT(5)
29NAC(E) »NITER » OMRUN » PATM
3,PERCNT(S) »PGAHAC(5) sPGALAC(5) »PGA1ITI(5) ,»PGAL1T(5)
49PGA2T(5) SPGA2T(5) HPGA3I(5) ,HPGA3T(5)
55PR(5) sPS{5) »P1(5) 2QC(5) »001(5) »QPUMPS(5)
650SV(S) 2QSVCU(5) »QASVN(5) »0SV1(5) »0SV3(5) 20S1(5) ..
7»0S83(5) s OTCLER sRCLSV(E) HREDSLP(S5) »RHOH 2 SBFOT
8sSIPA 9SA(5) sRESAL(S) s TAUF »TC1 »TC2 '
COMMON /ACTIVE/ TC3 sTCH p VCUM(5) s VELDEC PVOLITI(5)-
1,VOLIT(5) »VOL2I(5) H»VOL2T(5) »VOL31I(5) ,H»VOL3T(5) ,HWC
2rMC1 s WFORT(5) HWLFOR(5) HWLFORR pXBIAS(5) sXVALVE(S)
3o XKA(S) P XKF(5) 2 XKSVI(5) 2 XLPSV1I(5) »XLPSV3(5) ,XSTHR -
4y XMA(S) 2 XMAL(S) 2 XMA2L5) » XMA3(5) 2 XMAL(5) 2 XMAS5(5)
EyXMAL(S) 2 XMAT(5) 2 XMAR(S5) » XMAG(S5) 2 XMAL10(5) HXMAL11(S)
65 XMU sXSCOM(5) HXSTOT(5) HXASV(5) 2 XSVDOT(5) »,XSVDD(5) -
ToXSVODDI(5) s XSVDMNIS5) »XSVDMX(5) » XSVMAX(5) o XSVYMIN(S) , XDDMAX(S5)
Bs XDDMIN(5) ,VOLACI(5) »VOLAHT(5) ,VOLANI(5) ,VOLANT(5)
9yWSsV ‘ WSV 2WSV3 » ZETAC] sZETAC2 p1SSC
C**‘***‘t*‘*i*********#*‘*#*#‘*‘#****#***********#*#****#***#****i#****’
*IDENT  CSCMODS
*INSERT EXEs42
*CALL ACOBLK
*INSERT EXE.253
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COMMONZLGDE/LA(S50),FC2(5)sP2(5)sPRES(5)»C(5)sIPPT,LTPT

*DELETE LGDET+39,LGDET.39
52 FORMAT(58Xs4H ES(»I11520H) EXCEEDED IN LGDET /
*DELETE LINES ¢6sLINES W6
. TF(LONG.LE«41)RETURN
*INSERT 0PT1,.75
*CALL ACOBLK '
T RINSERT GPT1.77
EQUIVALENCE (DM155(133), INDLG)
*¥INSFRT OPT1,354

IF (IABS(INDLG)eNE.3) GO TO 2070
CALL ALGEAR1

GO TO 2075
2070 CONTINUE
*INSERT OPT1.355
2075 CONTINUE
*DELETE LGEAR1 +34,LGEAR1,34
COMMON/LGDE/LA(50)9FC2(5)9P2(5),PRES(5)yC(5),IPPT,LTPT
*INSERT LGEAR1,121
. IF (IABSU{INDLG) .EQes 3) NDEQ=1O*NSTRUT
*INSERT LGEAR1,.122
IF (IABSCINDLG).EQ.3) CALL ACTINIT
*DELETE LGEAR1.,2285LGEAR1.228
' 53 FORMAT{(58X»4H FS(»I1,20H) EXCEEDED IN LGEAR1/
*DELETE LGEA3C+35,LGEA3C,.35
: COMMON/LGDE/LA(S0)FC2(5)5P2(5)yPRES(5)yC(5)»IPPT,LTPT
*INSERT LGEA3C.53
EQUIVALENCE (DM14(155),INDLG)
T*INSERT LGEA3C.104
IF (TABS{INDLG).EQ,3) GO TO 31
*INSERT LGEA3C.196
IF (IABS(INDLG).EQ.3) GO TO 46
*DELETE SDFLGP.36,SDFLGP.36 .
COMMON/LGDE/LA(50)sFC2(5)5P2(5),PRES(5)sC{5)sIPPT,LTPT
*INSERT SCFLGP.47
*CALL ACOBLK
 ®*INSERT C82477.58

DIMENSION ACOVAR1(8)» ACOVAR2(B), ACOVAR3(8)y ACOVAR4(8),
* ACOVARS(8)s ACOVARG(B)» ACOVART(B)» ACOVARB(8),ACOVARG(8)
¥INSERT SDFLGP,.78

DATA(ACOVARI(I)»I=1,8 ) I5HVOL1T’5HVOL2T;5HVOL3T:SHPGAIT’SHPGAZT’

. * 5HPGA3T,5HGAMAH, SHCOEFO/

DATA(ACOVAR2(T)sI=1,8 ) /2HQD»4HVCUMs»6HBLFORT,E6HBUFORT 5HFFORT,

% 6HFORCHT»6HFOAHST, 6HFONHST/

DATA(ACOVAR3(I)y I=1,8) /5HCFFORy5SHFSTOP,6HFORSSTs6HXVALVE3HXSV)

* SHODELTX» 6HDELTX196HDLTX1D/
DATA(ACOVAR4(I)y I=1,8) IZHDF’BHDPI:ZHPS’ZHPI,BHQSV’QHQSVNo
* 4HOSV3/

4HOSV1,

DATA(ACDVAR5(I)’I-l:8)IbHEPSILD:BHHH";éHDHTANH:5HXSTUT;5HICOSV’
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* 4LHENUP,5HWLFOR, 5HIOPCO/
DATA(ACOVARG(I), T21,8) /EHIIXSVHs6HITXSVL,5SHIXSVH)SHIXSVL»SHIPASS
#53HNAC, 4HRESA» 2HS A/
DATACACOVART(I), Is1,8) leVELDEC,6HHLFURR’6HIDEACT;4HZSSC,4HCOPA:
* 4HSIPA,SHDSTOP,6HFSTOPK/
DATALACOVARB(I), T=1,8) /5HWFORT,6HVOLAHT,6HVOLANT,5HOSVCUS 3HXHA,,
* 4HXMAS,4HXMAB, SHXMALLS
DATA{ACOVARO(T), I=x1y8) /6HXSVDDDs5SHXSVDDs6HXSVDOT»2HPR »4HIFRT,
* 6HIFSTOPs6HISTROKs4HISET/
*INSERT C82477.66
TF(IABS(INDLG) NE.3) GO TO 50
CALL STFL(2,85ACOVARY)
DO 33 T=1,NSTRUT
CALL STOVAR(BsVOL1T(I),VOL2T(I)sVOL3T(I),PGALIT(I)sPGA2T(I))
* PGA3T(I)sGAMAH(T),CCEFO(T))
33 CONTINUE
CALL STFL(2585ACOVAR2)
DO 34 I=1,NSTRUT
CALL STOVAR(8,00(T),VCUM(I),BLFORT(I),BUFORT(I),FFORT(I),
* FORCHT(I),FOAHST(I), FONHST(I))
34 CONTINUE
CALL STFL(258,ACOVAR3)
D0 35 I=1,NSTRUT
CALL STOVAR(8,CFFOR(I)FSTOP(T),FORSST(I)sXVALVE(T)»XSV(I),
* DELTX(I)sDELTX1(I),DLTX1D(I))
35 CONTINUE
CALL STFL{2585ACOVARS)
DO 36 I=1,NSTRUT
CALL STOVAR(B,DF(I)sDPI(I)sPSII),P1(I)sQSV(I),QSVN(I),OSVI(TI),
*QSV3(1))
36 CONTINUE
CALL STFL(2585ACOVARE)"
DO 37 Is1,NSTRUT o
CALL STOVAR(BsWFORT(I)»VOLAHT(T)sVOLANT{I)QSVCU(I)sXMA(T),
% XMAS(I),XMAB(I)yXMALL(I))
37 CONTINUE
CALL STFL(2,8,ACOVARS)
DO 38 I=1,NSTRUT o | ‘
CALL STOVAR(8,XSVDDD(I)sXSVDD(T),XSVDOTI(I),PRII),FLOAT(IFRI(I)),
* FLOAT(IFSTOP(I))»FLOAT(ISTROK{I))FLOAT(ISET(I)))
38 CONTINUE
CALL STFL(2,8,ACOVARS)
DO 39 I=1;NSTRUT
CALL STUVAP(B’EPSILO(I);HNM(I):DHTANH(I)»XSTOT(I),FLDAT(ICUSV(I)1;
% ENUP(T),WLFOR(I)>FLOAT(IOPCO(I)))
39 CONTINUE .
CALL STFL{2,85ACOVARG) . .
DO 40 I=1,NSTRUT
CALL STOVAR(85FLOAT(IIXSVH(I))sFLOATCIIXSVLET)),FLOATCIXSVH(I))
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* FLOAT(IXSVL(I))sFLOAT(IPASS(I)),
* FLOAT(NAC(I))SRESA(T),SA(T))
40 CONTINUE
CALL STFL(258,ACOVAR?Y)
CALL STUVAR(B’VELDECpHLFUPR,FLOAT(IDEACT):ZSSC:COPA’SIPA’DSTDP’
* FSTOPK)
50 CONTINUE
*INSEPT SDFLGP.183
IF(IABSC{INDLG) oNE. 3) GO TO &
11 = I+3%NSTRUT
12 = T+4*NSTRUT
I3 = J+5%«NSTRUT
CALL UPDAT(1,LA(I1),PGA1IT(I),DU,DU»DU,DU)
CALL UPDAT(1,LA(I2),VCUM(I),DU,sDUsDU,DU)
CALL UPDAT(1,LA(I3),0SVCU(I)»DU,DU,DU,DU)
I1 = 3*I+6%NSTRUT=-2
12 = I+9*%NSTRUT
CALL UPDAT(3,LA(I1)sXSVDD(I)sXSVDOT(I)»XSV(I)sDUsDU)
CALL UPDAT(1,LA(I2)sDELTX1(I)sDU,DUsDU,DU)

*INSERT READ.35
SLTSYM = 0,0
I8C = 0
INXQ= O

y JBC = O

¥INSERT AUTS,.87
DELPI = 0.0

: TR = 0,0

*IDENT ACTINIT

*INSERT LGEA3C,227

*DECK ACTINIT
SUBROUTINE ACTINIT
o
Chkrpdkrthbkkhhbhbkhks FATOLA VARIABLES *dkddhhkpkkhhhhhktshhhdhrrihsk.
COMMON/DIPCOM/DMI(115)sALPHDSDM1A(20) 9 AMASS,DM2(147)5DCL15DCMY,
CDCN1sDCL2sDCM25sDCN2sDCLI»DCM3sDCN3»DM3(99)»FXBTPy
CDUM&(3)sFYBTP(&4)»FZBTPDM5(17)sGXBT7FsDM6(8)»G2ZBYF,
CDMT7(218)s INDSTE(48)sPHIPD)INDSTE1(23)yPSIPDsINDSTE2(156),THTPD,
CINDSTE3(5)s TIME,DMB(287)sPITTR(2)»PI7TR1I(2)5DMO(4))
CQI7?7R(2)5QI7TTRI(2)sDMIO(4)SRITTR(2)SRITTRI(2),DM11(48),
CXGTTF(2)s XG7TF1(12)5YGTTF(2),YGT7F1(12))
CIGT7F(2)52G77F1(2)5DUM1I3(52), ,
CNSTRUTSMASS(5)sRYX(5)sRY(5),RZ(5),THETAD(5)»ERDFGHRGR,
CNTIRES(5)sR7IERC(5)sW(5)sDELTAM(5)y MOMENT(5),
CRF{(5)9VI »IFD,PZERO(5)sVZEROC(5)9»A(5)»P20(5)5V20(5)>
CA2(5)9TLsS2T(5),ES2(5),C2L(5),MASS2(5)sMUS(5),
CCC(5)»CE(5)»C2C(5)»C2E(5)sNVGPTsNPPyMB(5),RLTSNDELTAS
CES(5)sSB(5),SD21(2),SD22(2),SD23(2)ySD24(2),SD25(2)
COMMON/DIRCOM/
CSD11(2),SD12(2),SD13(2),SD14(2),SD15(2),




c
*CALL
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CS1(2)9552(2)553(2)554(2)5S5(2),
€S2021(2),S2D22(2),S2023(2),52D24(2)»S2D25(2)»
€S2D11(2)552D12(2)5S2013(2)5S2D14(2)5S2D15(2)»
€S21(2)9522(2)9523(2)»S24(2)5525(2),
COMTD11(2),0MTD12(2),0MTD13(2)y0MTD14(2),0MTD15(2))
COMT1(2)»0MT2(2),0MT3(2),0MT4(2),0MT5(2),
CAT(5)sBI(5)sDELTALSDELTAZSDELTA3S»DFELTA4»DELTAS)
CDODELT1,DDELT2,0DELT3,DDELT4»DDELT5,ISTAGE,

CPRTMIN, IPLT,ISDF»ISTPLY)ISTPL2,ISTPL3,ISTPL&,ISTPLS)
CDM14(22),IB(5)sDM15(127)s INDLGsDM16(107)»CASK(44)s INDFLYX)
*NMODE»DM18(40)»SXMOD(100)»SYMOD(100),SZMOD(100)»DPM1G(1686),
*GQD2(20),DDM20(20)

*,DDM21(20)»SLENYI(5)»SLEN2(5)sDUM1I5(13)» INDNWS,DDM22(10),ETADES,
*DDM23(5)» AH(5)»PH(5),DDM24(30)
COMMON/LGDE/LA(50)sFC2(5)9P2(5)sPRES(5)sC(5)»IPPTHLTPT

ACDBLK
DIMENSION CD3(5), SD1(2,5)
EQUIVALENCE(SD11(1),SD1(1»1))y (DM5(16)sGREFF)

DATA STATEMENTS TO SET VALUES OF INPUT VARTABLES

DATA AMUH/0.,00018/, RETA/14400000,/

DATA BLMU,BUMU/10%C,15/

DATA AREA1)AREA2,ARFA3/5%0,2113955%0432167»5*%0,00698/

DATA AREMOSARED3SAPINT/5%0,006655%0,1963555%0,0/

DATA CDOMOCsCOMOESCD37/5%0,995%0,1419755%0,6/9 CFFOR/5%50.0/
DATA CDSVs»DELT»DIOTA/S5*0,.6250.,0001,0.0/

DATA EPSYLO,EPSSLPSEPSROLSYETASV/5%200.4050,05s5%2000.050,43¢/
DATA GAMAN,GAMAH)GNR/1,0695%52,365,0,0/

DATA ICOSV,IFSTOP/10#%*0/

DATA IDEACTs»IIsKAPT,OMRUN)PERCNT/T*0s=0,07575»5%1,.66115/7
DATA PATMyPGAHAC, PGALAC/2116.895%432000,05,5%0,0/

DATA PGA11,PGA2I,PGA31/715%40320,0/

DATA TAUF»TC1sTC29TC39TC4&/06150.2815,0.141,0,001,0,00017
DATA. VOL1I,VOL2I,VOL3I/5%0,3637955%0,471645,5%0,0/

DATA RHOH,WLFOR» WLFORR/1462655%500.050.0/

DATA DSVsRCLSVsWSV1,WSV3/5%1.1875,5%0, 0000475,2%3,480/

DATA WCoWC1sWSVsXKSVsXSTHRP/126340525143»655.5,5%0,002%50,0,020833/
DATA XKApXKFE s XLPSV1,XLPSV3/5%0,04)5%60,05,5%0.055%0,0/

CATA XBIAS» XSCOMy XSVDMN, XSVDMX/5%=0,0001455%] ,2069s5%=30,1,5%30,1/
DATA. XDDMAX s XDOMINZ5*]1,0E2055%-1.,0E20/

DATA: XSVMAX o XSVMIN, ZETACY»7ETAC2/75%0,10055%=0,10055.150.,17
DATA VOLACI»VOLANI»QPUMPS/5%1433333,5%0,2666795%0,02005/

C#***t***#t******************t**#**#*******#***#***#*******************

c

IF (TIME +GTe DELT) RETURN.

ACON=1,/(WSVEWNSV*NC):
BCON=1 ./ (WSV*WSV)42*¥ETASV/(WSV*UC) o
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CCONm2  #ETASV/WSV4+1,/4C
DCON=1,

¥MU=sAMUH/ 0000209
OTOLER=,0001

SBFOT=0,0

VELDEC=0,
OMRUN=OMRUN*0,01745329
I1 =0

DO 100 I=1,NSTRUT
REDSLP(I) = 100000.0
ISTROK{I)=0

NAC(1)=0

VOLANT(I) = VOLANI(I)
VOLIT(I)=VOL1I(I)
VOL2T(I)=VvOL2I(T)
VOL3T(I)=VOL3I(I)
OSVCU(I)=0,0

DF{I)=0,

DELTX(I)=0,
DELTXYI(I)=DELTX(T)*XKFI(TI)
DLTX1D(I)=0,

XMACT )= (DF(I)+DELTXI(I))*XKA(T)
XMAS(I)=XMA(T)
XMAB(I)=XMAS(I)
XMAL1L(I)=XMAR(])
XMA1(I)=0,

XMA2(I)=s0,

XMA3(I)=0,

XMA&L(T)=0,

¥MAG(I)=0,

YMAT(T)=0,

XMAG(TI)=0,

XMA10(1)=0,

XSvop(1)=0,

XSVDDD(I)=0,

XSV I )=XKSVIT)®XMALI(I)+XBIAS(I)
XSVvpoT(I)=0,0

pP1(I)=0,
COEF3(I)=CD3(I)*SORT(2.*GREFF/GAMAH(I))

NOTE: SUBROUTINE YPHLOZ2' COMPUTES INITIAL PRESSURES AND FLOWS IN
UNITS OF INCHES, A
COEF=CDSVITIXSORT(2*GREFF/GAMAH(T) ) %144,

CSV1{T)=COEF*NSV1

CSV3(T)=COEF*WSV3

PSUT)«PGAHAC(I) /244,

PRUT)=PGALAC(I) /144,

aC (1) =0, |
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CALL PHLOZ2(PS(I)»PRII)sXSVII)»QC(TI)pXLPSVI(I)sXLPSVI(I)yRCLSV,DSV
€ sCSVI(Y)»CSV3(T)p XMUsOTOLERSNITFRSP1(I)»0S1(1),053(1))
PGAII(I)=P1(I)*144,

PGA2I(I)=PGALII(])

PGA3I(I)=PGA2I(I)

QSV1{1)=0S1(X)/71728,

QSV3{I)=0S3(1)/1728,

PGAIT(I)=PGALI(I)
PGA2T(I)=PGA2I(I)
PGA3T(I)=PGA3TI(I)
e0(I)=0,
OSV(I)-OSVI(I)-OSVB(I)
VCUM(TI)=0,

AP2TO(TI)=PGA2I(I)+PATM
FFORT(I) = 0.0
FORSST(I)=0,0
WFORT(I)=0.0
FONHST(I)=0,0
FORCHT(I)=0.0
XVALVE(I)=XSVI(I)

100 CONTINUE

CALL SETUP
RETURN
END
*IDENT ALGEAR
*INSERT ACTINIT.145
*DECK ALGEAR
SUBROUTINE ALGEAR1

¢ .
ERRERARRRRRRRERk ke kkdx FATOLA VARIABLES **sxddrkknbrbkbdhhbhhkhkhhhhrhhdhd

COMNDNIDIRCDHIDMI(IIS)’ALPHDQDMIA(20)9AMASS,DH2(147)9DCL1’DCM1:
CDCN1,DCL2sDCM2,DCN2,DCL3yDCM3,DCN3,DM3(99),FXBTP,
COUM4(3),FYBTP(4),FZB7P,DMS(17)yGX¥B7F,DM6(B)»G2ZBT7F)

COM7(218)y INDSTE(48),PHIPD,INDSTE1(23),PSIPDs INDSTE2(156)» THTPD»
CINDSTE3(5)»TIME,OMB(28T)»PITTR(2)sPITTR1I(2),DMG(4),
COI7TR(2)5QITTR1I(2),DM10(&),RITTR(2)yRITIRI(2),DM11(48),
CXGTTF(2)s XGTTF1(12),YGTTF(2)»YGT7F1(12),
CIGTTF(2),2IGT7T7F1(2),DUM13(52),

CNSTRUT,MASS(5) sRX(5)sRY(5)9RZI(5),THETAD(5)»ERDEG,RGR,
CNTIRES(5),RZERD(5)yW(S)sDELTAM(5), MOMENT(5),

CRF(5),VZ H»TFDsPZERD(5),VZERD(5)5A(5),P20(5),V20(5),
CA2(5)»ILsS2T(5)9ES2(5)sC2L(5),MASS2(5)sMUS(5))
CCC(5)9CE(5)9C2C(5)5C2E(5),NVGPToyNPP)MB(5)»RLTINDELTAY
CES(5)»SR(5)»SD21(2)»SD22(2)»SD23(2)5SD24(2),SD25(2)

COMMON/DIRCOM/

CSD11(2),S012(2)»SD13(2),SD14(2),S015(2),
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CS1(2)5,55202)553(21554(2),55(2),
CS2021(2),52022(2)552023(2),52D24(2)5,52D25(2),
CS2D11(2)552D12(2)552013(2)552014(2),52015(2),
€S21(2)5522(2),523(2)5524(2),525(2),
COMTD11(2),0MTD12(2),0MTD13(2),0MNTD14(2),0MTD15(2),
COMT1(2),0MT2(2),0MT3(2),0MT4(2),0MT5(2),
CAI(5)sBI(5)sDELTAL,DELTAZsDELTA3,DELTA4»DELTAS,
CODELT1,0DELT2,DDELTY3»DDELT4>DDELTS»ISTAGES

CPRTMIN, IPLT, ISDFs ISTPL1,ISTPL2, ISTPL3,ISTPL&, ISTPLS,

CDM14(22),IB(5),DM15(127) 5 INDLGsDM16(107)sCASK(44),INDFLY,

#NMODE»DM18(40),SXMDD(100),SYNCD (100),SZMOD(100)5DM19(168¢),

*6QD2(20),DDM20(20) |

*5,DDM21(20),SLEN1(5)»SLEN2(5),DUM15(13) s INDNWS,DDM22(10) sETADES,

*DDM23(5), AH(5)»PH(5),DDN24(30)

REAL MASS»MOMENT,  MASS2,MUS,NTIRES,MB

DIMENSION DLGAUT(14),DLGDE(47),DLG(7)sDLGE(299)
COMMON/LGAUTS/ARG115ARG13,ARG31,ARG33,AMA(S) , VAXLE(S)
COMMON/LGDE/LA(50),FC2(5)5P2(5)sPRES(5),C(5)5IPPT,LTPT
COMMON/LG/FXMaFYMyFZMy LMy MMyNMoEPSLD2
COMMON/LGE/A11(5)5A13(5),A31(5),A33(5),RRCGX{5),

CRL{353)sRTI(35355)9RAX(S)sRAY(5),RAZ(5),THP(3),2ZERO(5),

CXR(5)YR(5),EPSLON(5)sPA(5), FDELTA(S),

CFTRZ(5)sRDX(5)sRDY(5)5RD7(5)sRDXG(5)sRDYG(5)5RDZIG(5)s

CVTX(5)sVTY(5)sVTZ(5)56Z(5), VGPT(5)sFTRX(5)sFTRY(5),

COX(5)sDY(5)»DZ(5)»FT(5)sFOX(5)sFDY(5)sFF(5),AA(5)5C2(5)

CSR(5)»SF(5),PSKD(5),MUVP (5),MTRX(5)»MTRY(5),

CMTRZ(5)sMA(5)5RG115RC135RG31,RG33s IPRT,

CMTXsMTYsMTZsSFTRXsSFTRY,SFTRZSFTRA,

CFTRB, FTRC » SMTRX»SMTRYSMTRZ
COMMON/FLXOP/GFORC2(100) s GFORC3(100),GFORC4(100)5BH1({308)
EQUIVALENCE (DLGAUT(1),ARG11),(DLGDE(1)sLA(L))s

*(DLG(1),FXM)s (DLGE(1),A21(1))
COMMON/TABSRC/DUMM1(103),L0C(7)

COMMON/HTCOM/HT, HT1,HT2
c
*CALL ACOBLK
(o
REAL MUVP,MTRXsMTRYsMTRZ,MA,

CMTXsMTYsMTZoLMs MMy NN
DIMENSTON DELTA(5),DDELTA(5)P(5),

¢ SD2(255)55D1(2,5)55(255)55202(255),52D1(255)552(255) >

COMETD1(255)sDMET(2,5)

EQUIVALENCE (P(1),PRES(1))
EQUIVALENCE (DELTA(1),DELTAL),(DDELTA(1),DDELT1)
EQUIVALENCE
. C(SD21(195SD2(151)), (SD11(1),S01(152)15(S1(1)5S(1,1)),
C(S2021(1)552D2(151))5(S2D11(1),S2D1(151))5(S21(1)552(151))s
CCOMTD11(1)sOMETDI(I51))5(0MT1(1),0MET(151))
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*kd ek Rk ACTIVE CODEXREsddrdddrtbkrbbbbrhhrbbrtrbhrsys

EQUIVALENCE (DM5(16)sGREFF)

DATA TFRI/5%0/,FSTOPK/0.0/,FSTOP/5%0.0/,DSTOP/0,004&/

DATA SAsRESASHMM, IXSVLIXSVHy TIXSVL, IIXSVH,IPASS
/15%04525%0/

DATA ENUP/5%0,0/

DATA ISET,IOPCO,QSVN/10%1,5%0,0/

01(T1,T2)=SIGN(1.5(T1=T2))*SORT{ABS(T1-~T2))

EERREFRRR R RN RR RN R R AR R AR R R AR RN R Rk AR K A ¥

DATA RADDEG:dEGRADIS7.2957795:.01745329/

MAIN COMPUTATIONAL AREA

RL MATRIX ELEMENTS
RL(1,1)=DCL1*RG114DCL3*RG13
RL(1,2)=DCL2
RL(1,3)=DCL1*RG31+4DCL3I*RG33
RL(251)=DCM1*RG11+DCM3*RG13
RL(252)=DCM2
RL(2,3)=DCM1*RG314DCM3*RG33
RL(3,1)=DCN1*RG11+DCN3*RG13
RL(3,2)=DCN2
RL(3,3)=DCN1%RG31+4+DCN3*RG33
CALL LGEA3C

*kkkkkkkekkkkkk ACTIVE CODE ®kbkkkskdkkkkokkkkkkkkkokkkokk kg kkkx
ART ACTIVE GEAP CALCULATIONS

COPA = COS((THTPD+DIOTA)*DEGRAD)

SIPA = SIN((THTPD+DIOTA)*DEGRAD)

IF(TIME .GT. DELT)GO TO 18

WRITE(651013)

FORMAT (1HO20H ACTIVE CONTROL GEAR)

IF(IDEACT.EQe.1) GO TO 56

IF(IDEACT.EQ.2) GO TO 80

IF(HMM(T) EQ, O.) GO TO 90

IF(OMRUN .GT. 0.0)G0 TO 25

IF(ZGT7F1(1) .GE. VELDEC) GO TC 90

G0 TO 40

IF(ZG77F1(1) «GE. VELDEC+XGTTF1{1)*TAN(OMRUN))IGO TO 90
WRITE(651014) TIME

FORMAT (1H036H REDUCE CONTROL LIMIT FORCE AT TIME=,E16,8)
IDEACT=1

WLFOR(I)=WLFOR(I)-REDSLP(I)*DELT
EPSILO(T)=EPSILO(T)+EPSSLP*DELT

IF(WLFOR(I) +GT. WLFORR) GO TO 90

WRITE(651015) TIME »

FORMAT (1HO27H CONTROL AT WLFORR AT TIME=,E16,8)

IDEAC Ts2 ‘

WLFOR (T)=WLFORR




90
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CONTINUE

CHRkrrtdrhkhdhkkhhikkhhdkkhkk ki ok kol k kR kR kokk koo Rtk ok koo ko ok

DO 65 I=1,NSTRUT
WFORT(I) = (SORT(FXB7P*FXB7P+FYRT7P*FYRT7P4+FZR7P*FZB7P))/(NSTRUT=1)
€ +(FORSST(I)*COPA)

CHerrhhnahhebhahhhhkkthhk ACTIVE CODE *ddkkkkkhkkhkiokskkokokokk sk kiokk k%

210

104

105

106

107
108

109
100

-101

-y

110

140

IF(KAPT(I).NE,O)GO TO 210
APINT(I)=0.0
CONTINUE :
IF(PGA1T(I) .LE. -1600,0) PGAl1T(I) = -1600,0
VOLIT(I)=VOLII(I)-(AREAL(I)=APINT(I))*S(1,1I)
VOL3T(I)=VOL3I(I)+AREA3(I)*S(1,I)
VOL2T(TI)=VOL2I(I)~=(AREA2(I)=AREAI(I)+APINT(I))I*S(1,I)+(VOL3T(I)
X =VOL3I(I))=VCUM(I)
PGA2T(T)=AP2TO(I)¥((VOL2I(I)/VOL2T(TI))**GAMAN)=PATHM
IF(SD1(1,1) .EQe. 0.0)G60 TO 104
PGA3T(I)=((COEF3(T)*AREDO3(I))#¥2%PGA2T(I)-SD1(1,TI)/7ABS(SD1(1,1))
X *#(SD1(1,T)*AREA3(I))*%2)
E/((COEF3(I)*ARED3(I))*%2)
GO TO 105
PGA3T(I)=PGA2T(I)
IF(PGALIT(I) .GE. PGA2T(I))CGO TO 106
GO TO 107
GAMAH(I)=RHOH*GREFF*(1,0+4(PGA1T(I)*3,04E~08)~
* (PGA1T(I)*%2%2,72E-15))
GO TO 108
GAMAH(I)=RHOH*GREFF*(1.,0+(PGA2T(I)*3,04E-08)~
* (PGA2T(I)*%2%2,72E~15))
IF(PGALIT(I) GE. PGA2T(I))COEFO(I)=
* COMOC(I)*SORT(ABS(2,*%GREFF/GAMAH(I)))
TF(PGA2T(I) +GTe PGA1IT(I))ICOEFO(I)=
* COMOE(I)*SQRT(ABS(2.*GREFF/GAMAH(I)))
IF(SD1(15I)eLEL.0.0) GO TO 109
QO(I)=COEFO(I)*(AREMO(I)=APINT(I))I*Q1(PGALT(I)»PGA2T(]I))
IF(PGA2T(I) oLEs =1600.0)PGA2T(I)==1600.0
IF(PGA3T(I) JLE. =1600.0)PGA3T(I)=~1600,0
IF(DELTA(YI) +LE. 0.0 .AND, TIME .GT, DELTIGO TO 101
GO 70 110
FFORT(1)=0.0
GO TO 140
CONTINUE
COMPUTE STRUT AXIAL BINDING FRICTION FORCE
BLFORT(I)sFONHST(I)V*((SLEN2(I)=S(1,I))/(SLENI(I)+S(1,1))+1.0)
BUFORT(I)=FONHST(I)*(SLEN2(TI)=S(1,T1))/(SLENI(I)+S(1,1))
FFORT(I)=BUMU(TI)*ABS(BUFORT(I))+BLMU(TI)*ABS(BLFORT(I))
CONTINUE '
COMPUTE SHOCK STRUT CHARGING FORCE
IF(S({15I) +GT, 0.0)GD TO 142
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141 FORCHT(I)=PGALT(T)*AREAL(I)+PGAT(I)*(AREAZ(TI)=-AREAI(I))=-PGAIT(])
Y *AREAI(IDV+FFORT(I)+CFFOR(T)
c COMPUTE NORMAL AND AXIAL HUB TO SHOCK STRUT FORCES AT HUR
142 FONHST(I)=SORT(FDX(I)*#2+4FDY(I)*%*2)-MASS(I)*GREFF*SIPA+SRFOT
IF(ABS(FT(I)) . LF. FORCHT(I) .AND. S(1,1I) .EQ. 0,0)G0 TO 150
GO 7O 801
150 CONTINUE
FORSST(I)=FT(I)
SD1(1,1)=0.0
IF(I.EQ.1) GO TO 450
ISTROK(I)=1
CHx%%4* 289 CHANGED TO 295 FOR DEBUGGING PURPOSES:
GO TO 295
c COMPRESSION VELOCITY OF SHOCK STRUT IS POSITIVE
801 JF(SD1(1,I) +LEe. OeB o ANDe IFRI(I) .EQ. 0)60 TO 2
GO 70 3
2 DMTANH(I)=1,0
GO TO 284
3 DMTANH(I)=ABS({TANH(2,0%SDP1(1,I)))
IFRI(I)=1
284 IF(S(1,1I) .LE., DSTOP ,AND. SD1(1,I) .LT. 0,0)GO0 TO 900
GD TN 902
900 IF(S{1,1) «LE. .0.0001)GO TO 9C3
GO TO 904
903 SD2(1,1)=0.0
SD1(1,I)=0.0
S{1,1)=0.,0
DP1(I)=0,0
FFORT(I)=0,0
VCUM(I)=0.0
QQ(I"0.0
11=0
c CALL VIRK&4(IIyNyNT,CI,SPEC,CIMAX,TERRyVARyCUVAR,DERSELEI,ELE2)
c 1 . ELT»ERRVAL,DERSUB,CHSUB, ITEXT)
60 TO 902
904 CONTINUE
. IF(IFSTOP(I) NE. 0)GO TO 906
905 DSTOP=S(1,1)
. FSTOPK=2,0%MASS{TI)*SD1(1,I)**2/DSTOP**2
906 IF(S(1,1) LE. DSTOP/2.,0)G0 TO 908
907 FSTOP(I)==FSTOPK*(DSTOP=S(1,1))
6D TO 909
908 FSTUP(I)'-FSTOPK*S(I’I)
909 IFSTOP(I)=1
IFRI(I)=0
60 TG 901
902 FSTOP(1)=040
901 IF(ABS(FT(I)) +LEs FORCHT(I) ,ANDs S(1,I) <EC. 0,0)G0 TO 500
IF(SDI(1,1) (LT, 0.0)G0 TO 470
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GO TO 471
470 FFORT(I)==FFORT(I)
CFFOR(TI)=~CFFOR(T)
@71 FORSST(I)s=((PGAIT(IVY-PGA2T(I))*(AREALI(I)}=APINT(I))
£ +PGA2T(I)*AREA2(T)
X =PGA3T(IV*AREA3Z(I)+(FFORT(I)
1 +CFFOR(I))*DMTANH(I)I+FSTOP(I))
500 IF(INDFLX.GE. 1)GD TO 295
IF(I.EQ.1) GO TO 450
ISTROK(I)=1
Cheeasxdrakss RRANCH FOR DEBUGGING PURPOSES!
GO TO 295
289 TF(S(1sI) +LEs 040)290,295
290 IF(IOPCO(I) .EOQ, 1)GO TO 295
TF((PGAII(I)=1000,0) LT PGALT(I).AND,
€ PGALIT(I).LT.(PGA1I(1)+1000,0))299,298
299 IF(XVALVE(I) .NE. 0.,0)G0 YO 311
IF(IPASS(I) +EO, 1)GO TO 296
XVALVE(T)=sXKSV{T)*XMALL(T)+XBIAS(T)
IPASS(I)s=1
GO TO 294
298 IF(ICOSV(I) +EQ., 1)60 TO 291
I0PCO(I)=0 ‘
’ IF(XSV(I) .LT. 0.062 .AND, XSV(I) .GT. -0.002)291,295
291 IF(SD2(1sI) oLE. 0.0 +AND. ICDSV(I) .EOQ. 1)GO TO.311
. IF(IOPCO(I) +EQs 1)GO TO 295
IF(PGAL1T(I) .GT. PGA1I(I))292,293
202 IFLIXSVL(I) .EQ. 1)G0 TO 294
XVALVE(I)=XVALVE(TI)+XSVDOMN(I)*DELT*PERCNT(I)
IF(XVALVE(I) +LE. =0.1)300,294
300 XVALVE(I)=-0.1
IXSVL(I)=1
’ GO TO 294
293 IFCIXSVHEIY oEQ. 1)60 FO 294
XVALVE(I)sXVALVE(T)+XSVOMX{I)*DELT*PERCNT(I)
TF(XVALVE(I) «GEs 0.1)302,294
302 XVALVE(I)=0.1
IXSVH(I)=1
294 CONTINUE
11=0
c CALL VIRK#(II:N:NT;CI)SPEC’CIHAX’IERR;VAR:CUVAR;DER:ELEI)ELEZ;
c 1 ' ELT:ERRVAL’DERQUB:CHSUB,ITEXT)
: DLTX1D(I)=0,0
ICOSV(I)=1
296 IF(WFORT(I) «GTe 0.0 <AND,s S(1sI) o LEs 0.0)G0 TO 410
311 IF(NAC(I) .EQ. 1)GO TO 307 '
IF(IIXSVH(I) +EO. 1)GO TO 305 :
XVALVE(I)=XVALVE(I)+XSVDMN(I)*DELT*PERCNT(I)
IF(YVALVE(I) .LE. 0.0)305,400
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305 XVALVE(I)}=0,0
TIXSVH(I)=1
GO T0 400

307 IF(IIXSVL(I) .EQ. 1)GO TC 308
YVALVE(T)=XVALVE(TI)+XSVOMX(I)*DELT*PERCNT(I)
IF(XVALVE(T) +GE. 0.0)3085,400

308 XVALVE(I)=0,0

TIXSVL(I)=1
400 1I=0
CALL VIRK&G(TITsNyNT»CI»SPECSCIMAX>TIERRs VAR CUVAR)DERSELEISELE2,
1 ELTSERRVAL)DERSUBRSCHSUB, ITEXT)
410 TIF(YVALVE(I) .NE. 0.0)GO TO 295
ICOSV(I)=0

DELTX1(I)=DELTX{I)*XKF(TI)

XMA(T)=(DF(I)+DELTX1(I))*XKA(T)

XMA11 (I)=¥MA(T)

XSV(I)nXKSV(I)#XMAI1(I)+XBIAS(I)

CALL LIMITS(XSVITI),»XSVOOT(I)sXSVMAX(I),XSVMINII))

IPASS(I)=0

IXSVL(I)=0

IXSVH(I)=0

IIXSVL(I)=0

IIXSVH{I)=0

10PCO(I)=1 :
CALL PHLOZ2(PS(I)sPR(TI)I,XSV(I)sQCIT)sXLPSVI(TI)oXLPSV3I(I)sRCLSVI(TI),
€ DSVII)»CSVI(I)oCSV3(T)yXMU»OTOLERSNITER,P1(I)5QS1(1),0S3(1))

295 IF(ISTROK(I) .EQ. 1 o ANDs S(1,I) .GT. 0.0)IOPCO(I)=0

ENUP(I)o 5%AMASS*ZGT77F1(1)*%2

ENUPLI)=ENUP(I)/(NSTRUT=-1)

IF(HMM(TI) LEO, 1,0)G0 TO 130

SA(I)=0,..

IF(WFORT(I)eLTeO0o0) XSTOTU(II=ENUP(I)/Z7((~WFORT(I))*COPA)
TF(WFORT{I)WGE4O.) XSTOT(I)=1,E20

2SSC IS A PERCENTAGE OF SB(I) FOR ACTIVATING CONTROL-COMOC(I) IS US
7SSC=0.,6%CDOMOC(I)*SBLI)

IFI(XSTOT(I) LLEs (ZSSC-S(1,1)) .OR. RESA(I) .EQ. 1,0)SA(I)=1,0
RESA(I)=SA(I) :

IE(SA(I).EO0.0s oOR. HMM(I). EQ,1,) GO TO 130

WLFOR(I)==WFORT(I)
VELDEC=((WLFOR(I)+WLFORR)/2.*(WLFOR(I)=WLFORR)) /7 (AMASS*REDSLP(I))
WRITE(6512))TIMESWLFOR(I)SVELDEC

121 FORMAT(50H ACTIVE CONTROL INITIATED..+TIME, WLFORs, VELDEC = ,

1 3£13.5)

HMM (I )=}, :

130 IF(S(151) +GTe 0.0)ISET(I)=0
IF(HMM(I),EQ.,0.,) GO TO 451
IF(=WFORT(I)eGTo(WLFOR(IDI+EPSILO(TI))) DF(I)=(WLFOR(I)+




457
453
454
455
456
451

452

464
465
466
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€ EPSILO(IN)I=(~-WFORT(I))

TF(=WFORT(TI) eLTo(WLFOR(TI)=EPSILO(T))) DF(I)=(WLFOR(I)~

€ EPSILO(IN)=(=-WFORTII))

IF(=WFORT(I)eLE«(WLFOR(I)+EPSILO(I)).AND,

€ =WFORT(I) GEL(WLFOR(I)=EPSILCO(TI)))
t 457,456

IF(WFORTIT) «GTe 0e0 o<ANDs QSVCU(I) oLTe 0.0)454,455

DF(I) =WLFOR(I)~-(-WFORT(I)) : ‘ :

GO TO 456

DF{I)=0,0

DELTX{I)=S(1,1I)=XSCOM(I) o

IF(S{15T) oLEe 0¢0 +AND. ISET(I) EQ., 0)GO TO 451

GO 1O 452

OF(1)=0,

DELTX(I)=0.

XMA(I)=(DF(T)+DELTXI(T))*XKA(I)

IF(GNReEQelse +ANDe XMA(TI)oCTo0o) XMA(I)=
YMA(I)*SQRT{(PGALIT(II-PGALACI(T))

X /{PGAHAC(I)=PGAL1T(I)))

NOTE?! SUBROUTINE 'FLOZE2' COMPUTES THE FLOWS FROM THE PRESSURES
IN UNITS OF INCHES.
P1{I)=PGAIT(I) /144,
COMPUTATION OF HIGH PRESSURE ACCUMULATOR NITROGEN VOLUME
AND ACCUMULATOR PPESSURE
VOLANT(TI)=VOLANT(I)+OSVN(I)*DELT-QPUMPS(I)*DELT
PS(IVu(((PCGAHAC(T)+PATM)*{VOLANI(I)/VOLANT(I))*%GAMAN)=PATM)/144,0
IFIPS(I) +GEe 3000,0) 464,465
PStI)=3000.0
VOLANT(I)=VOLANI(T)
VOLAHT(I)=sVOLACTI(I)=-VOLANT(I)
IF(VOLAHT(TI) +LEe 0.0)46¢€,467
WRITE(65,1050)TIME

1050 FOPMAT(1HO//45H ACCUNULATDP CIL VOLUME INSUFFICENT AT TIME=,El16,.8

1

17)
CALL LGEARG
sYap 500

467 CONTINUE

450

CALL FLOZE2(PS(I)sPR(TIISPI(I)sXLPSVI(I)»XLPSVI(I)sRCLSVII),DSV(I))

€ XSV(I)rOSYUIIN»QAS3(I)sCSVI(INLCSV3LII)sXMU)

OSV1(I)=0QS1(1)/1728,
0SV3(I)=0S3(1)/1728.,

CONTINUE

QSV1(1) = 0.0

oSV3(1) = 0.0
QSV(I)I=QSV1(I)=-QSV3{I)
IF(QSV(I) oLTe O0O0INACII)=]
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TF(OSV(I) oGTe O.0INAC(I)=2
IF(NAC(I) .EQ, 2)461,462
OSVN(I)=QSV(I)

GO TO 463

OSVN(I)=0.,0

IF(SD1(1,7)etL T, 0.0 <AND,PGAIT(I).LE. ~1600.0)PGA1IT(I)=~1600.0

CONTINUE

I1 = I+43*%NSTRUT

12 = T44*NSTRUT
I3 = I45*NSTRUT
CALL INTEG(LA(I1),DP1(I))
CALL INTEG(LA(I2),Q0D(I))
CALL INTEG(LA(I3),0SV(I))

C Aok ok ok sk ook sk ok ok ok ok o ok ok ok ok ok ok ok ook ok ok o ok ok ok kKo ok ok ko ok

76
79

78
7

TF(SD1(15T7)eEQeOeOeANDFT(I)eLE.ABS{FORSSTII)))IFORSST(T)==FT(I)
AA(I) = (FY(I)4FORSST(I))/MASSI(I)
SD2(1,1) = SRIT)+AA(T)I=GZ(I)
HT1=HT

IF(SD1(1,1))76577»78
TYIME=S(1,I)/ABS(SD1(1,1))
IF(TTIME,GE.,HT)GO TO 77
HT1sTTIME

GO 10 77
TTIME=(SB(I)=S(15s1))/SD1(1,1)

GO 10 79

CONTINUE

IF(S{1,1).GTL(=ES(I)))IGO TO 50

WRITE(6549)1515S(1,1)

49 FORMAT(58X,4H-ES(,11,20H) EXCEEDED IN ALGEAR/

50

53

52

51
T IF(SD1(151).1L7,0.)SD1(1,1)=0,

30

C58X92HS(»T1y4H) = E15,7)

S(1s1)==0e5*ES(T)
SD1(1sI)==1,0E=-10
SD2(1 5 1) ==1,0E-10

TF(S(1, 1) LE.ESCI)IGO TO 51
TF(S(151) eLEe (SB(T)-ES(I))IGO TO 55
TE(S(151) e LEL(SBITI+ES(TI))IGO TO 52
WRITE(6553)1515,S(1,1)

FORMAT(58Xy&4H ES(»11,20H) EXCEEDED IN ALGEAR/
C58Xs2HS (s T1r4H) = E15.7)

S(lsI)=0,5%ES(T)
IF(SD1(1,1).,GT.0.)SD1t1,1)=0,
IF4SD241, 1)L T40,)60 TO 55
SD2(1,1)=0,

60 T0 55

IF(SD2(151)4LT004)60 TO 20
G0 TO 55

SD2(151)s0,
$D1(1,1)=0, | o ) )




55

301

20
20

48

2

0
1

1
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CONTINUE .
1222%I+NSTRUT=1

I11=12+1

CALL INTEG(LA(I2)5SD2(1,1))

CALL INTEG(LA(Y1)y,SD1(1,1))

RE-CHECK SHOCK STRUT FORCE FOR RE-CONDITIONED FULLY EXTENDED STATE
IF(SDI(I’I).E0.0.0.AND.FT(I).LE-ABS(FDRSST(I)))FORSST(I)'-FT(I’
TMP(1)=RZERD(I)=-DELTA(])

IF(CASK(TI)eGTelsE-10)G60 TO 200

IFCINDNWSoEQ.1.AND,T.EQ.1)G0 TO 301
HA(I)--FTRY(I)*TMP(1’*RI(291:I)+FTRX(I)*THP(I’
C*RI(2,2,1)

GO T0 201

MALIY==FTRY(T)*TMP(1)*SIN((PSIPD+ETADES)*DEGRAD)+
1 FTRX(IN*TMP(1)*COS((PSIPD+ETADES)*DEGRAD)

GO TO 201

MACI)aTMP(1)%SORTUI(FTRY(CID*FTRY(IV+FTRX(IIXFTRX(I))
MA(TI)=SIGN(MA{I)y~VAXLE(I}=OMET(1,I)%TMP(1))

AMALI)=MAL])

IF(IB(I)eNE.{-1))G0 TO 48

OMETD1(1,1I)=0,

OMET(1,1)=0,

G0 1O 21

TMP(1) =0,

IF(OMET(YsI) NEL,O)TMP(1)=DMET(Y»TI)/7ABS{OMET(1,1))

DMETD1(1o I )= (MA(I)-MR(TI)*TMP(]1))/(NTIRES(I)®=MOMENT(TI))

CALL INTEGC(LA(I)»OMETD1(1,I))

CHERESRRERRRRRERRRRRRRERARRRRhh kbR kb hhbkdokkkokkokok Rk kkkfkkkkkdok ko kkkkk gk

c

70

75

65

CONTINUE

CALCULATION OF FTRAy FTRRy AND FTRC’

SFTRX=0,

SFTRY=0,

SFTR2I=0,

DD 70 I=1,NSTRUT

SFTRX=SFTRX+FTRX(I)

SFTRY=SFTRY+FTRYI(I)

SFTRZ=SFTRZ+FTRZEI )
FTRASRL(I»1)*SFTRX#RL(Y,2)*SFTRY+RLE123)*SFTRTZ
FTRB=RL(25s1)*SFTRX+RL(2,2)*SFTRY+RL(253)*SFTRZ
FTRCoRL(351)*SFTRX4RL(352)*SFTRY4RL(3,3)*SFTRZ
CALCULATION OF MTXy, MTY, AND MT2

SMTRX=0,

SMTRY=OQ,

SMTRZ=0, |

DD 75 I=1,NSTRUT

SMTRX=SMTRX+MTRX(TI)

SMTRY=SMTRY+MTRY(I)

SMTRZ=SMTRZ+MTRZ(I)
HTX-RL(191)*SHTRX¢RL(1:2)*SHTRY4PL(193)*SMTRZ
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MTY=RL(291)*SMTRX4RL(2,2)#SMTPY+RL (253 )%SMTRZ
MYZ=RL(351)%SMTRX4RL(352)*SMTRY+RL (3,3 )*SMTRZ
CALCULATION OF FXMs FYMs FIMy LM, MM, AND NM
FYMeQ,

FIM=0,

FXM=0,

LM=0,

MM=0,

NM=0,

BFX=0,

BFY=0,

BF2s=0,

BLM=0,

BMM=0,

BNM=Q,

DO 82 I=1,NSTRUT

DFXM=0Q,

DFYM=0,

DFZM=0,

DLM=0,

DMM=(,

DNM=0 ,

DO 14 IL4=1,NMODE

NBR=(TL&4~1)*NSTRUT+I
DFXMesDFXM=MASS{I)*SXMOD(NBB)*GOD2(IL4)
DFYM=DFYM=MASS(I)*SYMOD(NBRB)*GOD2(IL4)
DFZMsDFZM=MASS(I)*SZMOD(NBB)*GQOD2(IL4)
NBH=(T-=1)*NMODE+IL4
DLMsDLM=MASS(I)*GFORC2(NBH)*GCD2(IL4)
DMMeDMM=MASS(I)*GFORC3(NBH)*GQD2(IL4)
DNH-DNH-NASS(I’*GFDRC#(NBH)*GODZ(IL4)
BFX=BFEX+4DFXM

BFY=8FY+DFYM

BFZ=BFZ+DFIM

BLM=BLM+DLM -

BMMaBMM+DMM

BNM=BNM+DNM

TMP(1)Y=MASS(IV*SD2(1,1)
FXH-FXH+THPfI)*A3I(I1

FYMRFYM .

FZH-FZH+THP(1!*A33(I,
LMsEMETMP(1)*A11(I)*RY(I)
MMeMM=TMP (1) #RRCGX(I)
NM=NM+TMP (1) *AL13(T)*RY(I)

FXMefF XM+BFX4+FTRA

FYM=sFYM4BFY+FTRB

FIMsF ZM4BFZ+FTRC

LM LM+BLMEMTX

MMsMM+BMMEMTY
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ENTRY SETUP

DO 28 I=1,NSTRUT
; TF(SD1(151) JLE. 0.0) GO TO 20
™. . DPI(I)=(-00(T)+QSVI(I)=QSV3(I)+(AREAL(I)~APINT(I))*SD1(1,1))
L t  *BETA/VOLIT(I)
| IF(PGALT(I) .LE. =1600,0) 10520
i 10 PGAIT(I) = =1600,0 ,
! IF (DP1(I) .LT. 0.0) DP1(I)=0,0
| 20 CONTINUE ,
| I1=0 .
. CALL VIRKA(TI,NsNT,CI,SPECsCIMAX,TERR, VARSCUVAR, DERSELELs ELE2)
1 ELT» ERRVAL,DERSUB»CHSUBs ITEXT)
IF(ICOSV(I) .EQ., 1)GO TO 26
' XMAS(T)=XMA(T)4(2.#ZETAC2*WC1)*XMAL(T)+(WC1%#2)#XMA2(])
; 3 —(2.%ZETACI*WC1) ¥ XMAZ(I)=(WC1#%2)#XMAS(T)
: XMAB(T)=({TCL/TC2)*XMAS(I)4(1./TCZ)*XMAGIT)=(1,/TC2)*XMAT(T)
: XMAI1(I)=(TC3/TC4)#XMABII)+(14/TC4)*XMAI(I)~(1,/TCH)*XMALO(T)
IF(S{1s1) 4LESXSTHR) XMA11(I)=0,
XSVDDD(I)= (XKSV(I)*XHAII(I)-BCDN*XSVDD(I)-CCUN*XSVDDT(I)-
t  DCON®{XSV(I)=XBIAS(I)))/ACON
DLTX1D(I) = (XKF(I)*DELTX(I)=DELTX1(I))/TAUF .
26 CONTINUE
CALL LIMITS(XSV(I)sXSVDOT(I)sXSYMAX(I),XSYMINCT)Y ™
CALL LIMITS{XSVDOT(I)»XSVDD(I)sXSVOMX(T)»XSVDMN(I))
CALL LIMITS(XSVDD(T),XSYDDD(T),XDDMAX(I),XDDKIN(I))
11 = 3*T+6#NSTRUT-2 :
12 = 1141
13 = 1142
CALL INTEG(LA(I1),XSVDDD(I))
: CALL INTEG(LA(I2),XSVOD(I))
’ CALL INTEG(LA(I3)»XSVDOT(I))
I1 = T+9*¢NSTRUT
= CALL INTEG(LA(II)'DLTXID(I)) 
28 CONTINUE
RETURN
END
*IDENT PHLDZ2
$INSERT PHLOZ2,1
#DECK PHLOZ2
SUBROUTINE PHLOZZ(PS:PR:X:OC.LAPI’LAPB:RCL:DpCOEFloCDEFBoHU’QTOLER
EsNITER,P15015Q03)

'PH‘.OZZ‘ocooooooooooooooooooooooooooooooocoooooooo.oRo DO EDSUN

OO

(g

THIS SUBROUTINE CALCULATES THE STEADY-STATE CHAMBER PRESSURE (P1)
AND FLOW RATES (Q1 6 Q3) FOR A TWO-WAY NONSYMMETRICAL SPOOL VALVE
WITH RECTANGULAR WINDOW SLOTS, GIVEN THE STROKE (X) AND THE LOAD

2 Xax Xz Xz}
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FLOW (QC). THE PARAMETERS REQUIRED IN THE 'CALL' STATEMENT ARE

~ THE SAME AS DESCRIBED IN SUBROUTINE YFLOZE2's WITH THE FOLLOWING

ADDITIONAL PARAMETERS?
Qc s THE FLOW RATE TO THE LOAD
QTOLER = THE TOLERANCE ALLOWED IN CALCULATING FLOW RATES, FDR

DETERMINING WHETHER OR NOT THE SOLUTION HAS CONVERGED -

(0001 IS TYPICAL)
NITER = THE NUMBER OF ITERATIONS REQUIRED TO CONVERGE TO A
SOLUTION (INTEGER)

IMPLICIT REAL(L,M) .
PENIX1sX29Y1sY2,Y35 YL )uX14(X2=X1)*(Y2=Y1)/(=Y14Y2=-Y34Y4)
NITER=0,

FLAG==-1,

P1FLAG==-1,

P1A=PR

P1Bs=pPS

CALL FLOZE2(PS,PRyPIASLAPI,LAP3,RCL»D»X»Q1A503A,COEF1,COEF3»MU)
CALL FLOZE2(PS,»PRyP1BsLAP1,LAP3,RCL»D»X»Q1B»03ByCOEF1,COEF3,MU)
IF(Q01ALEQ.,0s +AND, Q3B.EQ.0.) GO TO 51

03A=Q3A+0C

03B=0Q038+0C

GO TO 50

P1=(PS4PR) /2,

Q1=0.

Q3=0,

60 TO 400

P1=PFN(P1A,P1B»03A,01A,0Q1B,Q38)

CALL FLOZEZ(PS:PR:PI,LAPI,LAPapRCL’DnX’01:03’COEF1,CDEF3;HU)
Q3=03+0QC

IF(FLAG.LT.0,) GO TO 55

IF(P1.EQ.P11) GO TO 100

P11=PY

IF(01.EQ,0, oANDs Q3,EQ.0.) GO YO 100
IF(ABS(Q1) +GE. ABS(Q3)) QDEN=Q]1

IF(ABS(Q3) ,GT. ABS(0Q1)) QDEN=Q3
IF(ARS((Q1-03)/70DEN) LT, QTOLER) GO TO 100
IF(Ql.LT,0Q3) GO TO 90

P1lA=P1l

01A=Q1

Q3A=Q3

G0 10 150

P18=P1

Q18=Q1

Q38=0Q3

GO T2 150
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100 P1FLAG=1, - ’

150 FLAG=1l.

NITER=NITER+1
IF(P1FLAG.GT+0.) GO TO 300
- 60 TO 50
“~.m 300 CONTINUE
03=03-0C
400 RETURN
| END
*IDENT  FLOZE2
*INSERT PHLDZ2.66

*DECK FLOZE2
SUBROUTINE FLOZE2(PSsPRsP1yLAP1,LAP3,RCLYD»X»015Q3,COEF1sCOEF3,MU)

'FLDZEZ'....0...OO...O.O..D.Q..........O...O.......OR. DO EDSDN

THIS SUBROUTINE CALCULATES THE STEADY-STATE FLOW RATES (01 AND
Q3) FOR A TWO-WAY NONSYMMETRICAL SPOOL VALVE WITH RECTANGULAR
WINDOW SLOTS» GIVEN THE LOAD CHAMBER PRESSURE (P1) AND STROKE
(X)e THE PARAMETERS REQUIRED IN THE 'CALL' STATEMENT ARE AS

FOLLOWS:
X = VALVE STROKE
P1 = PRESSURE IN CHAMBER 1 (TO LOAD)
Q s FLOW RATE FROM SUPPLY LINE TO CHAMBER 1
Q3 = FLOW RATE FROM CHAMBER 1 TD RETURN LINE
PS = SUPPLY PRESSURE
PR = RETURN PRESSURE
LAP1 = OVEPRLAPPED OR UNDERLAPPED LENGTH BETWEEN THE SPOOL
AND SLEEVE AT NULL, FOR FLOW Ql. A POSITIVE NUMBER
IS USED FOR OVERLAP, A NEGATIVE NUMBER FOR UNDERLAP,
LAP3 = OVERLAPPED OR UNDERLAPPED LENGTH BETWEEN THE SPOOL
AND SLEEVE AT NULL, FOR FLOW Q3. A POSITIVE NUMBER
IS USED FOR OVERLAPs A NEGATIVE NUMBER FOR UNDERLAP.
RCL = RADIAL CLEARANCE BETWEEN THE SPOOL AND SLEEVE
D = DIAMETER OF SPOOL
COEFl = FLOW COEFFICIENT OF ORIFICE 1 (SUPPLY TO CHAMBER 1)
= CD*W1*SQRT(2.*GC/RHO)
COEF3 = FLOW COEFFICIENT OF ORIFICE 3 (CHAMBER 1 TO RETURN)
= CD*W3*SQRT(2,%GC/RHO)

WHERE Wl = TOTAL WINDOW WIDTH OF ORIFICE 1

W3 = TOTAL WINDOW WIDTH OF ORIFICE 3

CD = DISCHARGE COEFFICIENT

GC = GRAVITATIONAL ACCELERATION CONSTANT
RHO = DENSITY OF HYDRAULIC FLUID

MU = VISCOSITY OF HYDRAULIC FLUID, CENTIPOISE

THE METHOD OF SOLUTION UTILIZES THE TURBULENT ORIFICE EQUATION
AND THE EQUATION FOR FULLY-DEVELOPED LAMINAR FLOW THROUGH AN

ANNULUS, WITH FULL ECCENTRICITY ASSUMED. FOR ORIFICE OPENINGS
WHERE SOME OVERLAPPED LENGTH EXISTS, THE PROCEDURE IS TO CALC~-

. AIODIIOIIOIOIINIOIIIOIIOIIOOOOOIOIOIOINOIIIOIOIOOIDIOO
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ULATE THE FLOW RATE PY BOTH EQUATIONS, AND THEN USE THE ONE
THAT GIVES THE SMALLEST ABSOLUTE VALUE AS THE ANSWER. FOR
OPENINGS WHERE NOC OVERLAPPED LENGTH EXISTS, ONLY THE TURBULENT
ORIFICE EQUATION APPLIES,

IMPLICIT REAL(L,M)
QlZ(Tl:TZ)-SIGN(I.,(Tl—TZ))*SORT(ABS(Tl-TZ))
034(T3,T4)=A SEQE*(T3A-T4)*DERCL**3 /MU

kkkrkkkrkkkhk kb rarhkks CALCULATE Q1 dkkkkrkkkrdkkkkkdkkik
X2=LAP1=X

X4=SQRT(X2%*2+4RCL¥*2)

IF(LAP]1 .LEs 0s) GO TO 90

POSITIVE LAPS!

IF(X +GE. LAP1l) GO TO 65
Q1=RCL*COEF1#Q12(PS,P1)

011 =0Q034(PS,P1) /X2

IF(ABS(Q1L) . LT. ABS(Q1)) 0Q1=01L
GO 10 20

Q1=X4*COEF1*Q12(PS,?1)

G0 10 20

NEGATIVE LAPS:?

IF(X +LT. LAP1) GO TO 10
Q1=X4*COEF1%#Q12(PS,P1)

G0 10O 20

Q1=RCL*COEF1*Q12(PS,P1)

Q1L =Q34(PS,P1)/X2

IF(ABS(Q1L) +LT. ABS(Q1)) Q1=QlL

Rk ok kdokkkkokkkokkkkkkkkthkk CALCULATE Q3 ®kkkkdkkrshkktdkhherkrn:
X1=AP3+X

X3=SORTIX1**2+RCL*%*2)

IF(LAP3 +LE. O0,) GO TO 199

POSITIVE LAPSS
IF(X oLEe =LAP3) 60 TD 165
Q3=RCL*COEF3%Q12(P1,PR)
03L=Q34(P1,PR) /X1

IF(ABS(Q3L) .LT. ABS(Q2)) Q3=03L
60 T0 120
03=X3+COEF3%012(P1,PR)

60 TO 120 4

NEGATIVE LAPS:

IF(X +GT. -LAP3) GO TO 110
Q3=X3*COEF3*Q12(P1yPR)

G0 TO 120
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110 0Q3=RCL*COEF3%Q12(P1,PR)
03L=Q34(P1,PR)/X1
IF(ABS(O3L) LT, ABS(Q3)) 03=03L

. 120 RETURN

N

END
*IDENT LIMITS
*¥INSERT FLOZE2.92

#DECK LIMITS

Onn o

SUBROUTINE LIMITS(XsXDOTs»XMAX»XMIN)

JOHN R, MCGEHEE ON 2/71/77.

IF(X «GEe XMAX) GO TO 10
IF(X +LE. XMIN) GO TO 20
G0 TO 30
10 X=XMAX
IF(XDOT .GT. 0,0) XDOT = 0,0
G0 TO0 30
20 X=XMIN
IF(XDOT +LTe 0,0) XDOT = 0,0
30 RETURN
END

I
" *IDENT GMMODS

*DELETE DB1877.1,DB81877,1

DIMENSION TITLE(20),BUF(550),NDIL(28),TBUF(550)

" #DELETE PLTDAT .65 PLTDAT.6

1 BMM(25550)sCMMDS(6)sDEPVAR(5),LINE(T)yNDVA(S)
*IDENT = JMMODS

"*DELETE ACTINITo40sACTINIT 65

DATA ICOSV,IFSTOP,I1/11%0/
*INSERT SOFLGP.8O

DATA N19/19/
*DELETE SDFLGP+96ySDFLGP.96

STATEMENTS FOR THIS SUBROUTINE OBTAINED BY PHONE BY

A-31

IF(ISUM1.NE,O) WRITE(13) N19,ISUM1,DAT3,0P17,ACOVARE(1))

1 ACOVARSB(4),ACOVARG(5),ACOVARI(4), ACOVARL(5)

*DELETE SDFLGP«105,SDFLGP.105

1 OMET(151),WFORT(1),QSVCU(1)50SV(1),PGALIT(1),PGA2T(1)
*DELETE SDFLGP.108,SOFLGP,108
1 OMET(152)sWFORT(2),0SVCU(2)»0SV(2),PGALIT(2)5PGA2T(2)

*DELETE SOFLGP+111,SDFLGP.111

1 ONET(I’S):HFUPT(3)’OSVCU(B),OSV(B);PGAIT(3):PGA2T(3)

. *DELETE SDFLGP.114,SDFLGP.114

1 DHET(1;4)’HFOPT(ﬁ’pOSVCU(Q)’QSV(é)’PGAIT(#)’PGAZT(4)

f*DElETE SDFLGP,117,SDFLGP.117

1 0HET(1’5),HFDRT(5);OSVCU(5)’OSV(5)oPGAlT(S):PGAZT(§).

*INSERT READ.14

i

DATA ACTIVE/G6HACTIVE/

“*DELETE READ.42sREAD .42




Ty

Y
OF POOR quAL!
19 IF{SYM.EQ.ACTIVE) GO TO 805
CALL DIPLAC(RAY,INCy»BLANK)
XINSERT READ,.183
805 CALL ACTIN
GO YO 100
810 CALL ACTIN
G0 TD 802
"#*DELETE READ.184,READ.184
% 26 IF(SYM.,EQ.ACTIVE) GO TO 810
; IF{SYM.,EQ.STCASE) GO TO 21
‘®IDENT DIRACT
"#INSERT DIR3DA.12
#DECK DIRACT
BLOCK DATA DIRACT
COMMON/ACTDIR/NAME(T1),L0OC(71)
DATA NAMES G6HAMUH » 6HAPINT , 6HAREAL », EHAREAZ2 »
1 6HAREA3 , O6HAREMO , 6HARED3 » 6HBETA » GHBLMU
2 6HBUMYU , &HCDMDC » O6HCDMOE » 6HCDSV » 6HCD3 »
3 HHCFFOR » G6HDELT », 6HDIOTA , 6HDSV » GHEPSILD,
4 GHEPSROLy GHHEPSSLPs GHETASY », 6HGAMAH » O6HGAMAN ,
5 6HGNR s OHIDEACTy O6HKAPT , 6HOMRUN , 6HPATM ,
& 6HPGAHAC» 6HPGALACy, 6HPGA1lI » ©6HPGAZ2I » ©6HPGA3I »
7 6HPERCNT, OGHQPUMPS, 6HRCLSV » 6HRHOB » O6HTAUF
8 6HTC1 » G6HTC2 » G6HTC3 s G6HTCA » €EHVOLACI,
9 6HVOLANI, 6HVOL1YI , 6HVDL2I » 6HVOL3I » 6GHWC »
1 6HWC1 » G6HWSV » O6HWSVY , 6HWSV3 » EHWLFOR »
2 6HWLFORRy 6HXBIAS » 6HXDDMAX, 6HXDDMIN, 6HXKA ’
3 6HXKF » OGHXKSV » G6HXLPSV1, 6HXLPSV3, 6HXSCOM
& GHXSTHR o O6HXSVDMN, O6HXSVDMXy GHXSVMAX, O6HXSVMIN,
5 6HIETACL, 6HZETAC2/
DATA LOC/ 1, 6y 16 21y 26y 31, 36y 61y 46,
1 56y 629 67 T2y 82y T7» 109, 141, 135, 152,
2 187, 162, 163, 195, 200, 201y 212, 263, 2745 275,
3 281, 286, 291, 301, 311, 276» 346, 387, 397, 410,
4 411, 412» 4135 414, 621 631y 421y 431, 441y 451,
5 452y 641y 642 643y 458y 463y 464, 611, 6169 474,
6 479, 48B4, 489, 494, 561, 499, 591, 59&, 601, 606,
7 644y 645/
; END
- *IDENT ACTIN
*INSERT READ.194

*DECK ACTIN
SUBROUTINE ACTIN
COHHUNIACTDIRIXNAFE(71);LOC(71)
COMMON/ZACTIVE/DATA(646)
DIMENSION IRA(55),MSG(58),IDATA(646)
EQUIVALENCE (MSG(1),SYM)»(MSG(2),0P)
EQUIVALENCE (MSG(3),TIRA(1)),(MSG(58),INC)

EQUIVALENCE (DATA(1),IDATA{(1))

1
oRichtAk ©

a r\f" {3
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INTEGER COMMA,POINT,E,BLANK
DATA REMARKsCOMMA»BLANK,POINTSEsENDACTSMINUS,AINT/
1 3HREM»1R5,1R ,1Re,1RE,6HENDACT,1R=,3HINT/
© 100 CONTINUE
1 FORMAT(AGs1XsA351X,55R1,11)
2 FORMAT(18XsA651XsA351Xs55R1516)
3 FORMAT(20HOERROR.THE SYMBOL *#,A6,
1 26H** IS NOT IN THE DIRECTORY/1H )
4 FORMAT(44HOERROR.ILLEGAL CHARACTER IN NUMERIC FTELD 44,101, 2HE# /)
READ(55s1) SYM,0P»IRAs INC
CALL LINES(1)
J = 358
IF(INCJLE.O) J = 57
WRITE(652) (MSG(I),In1,J)
IF(SYM.EQ.REMARK) 60 TO 100
IF(SYM.EQ.ENDACT) GO TO 999
DO 110 I=1,71
TF(SYM.EQ XNAME(I)) 6O TO 120
110 CONTINUE
CALL LINES(3)
WRITE(653) SYM
| 60 TO 100
120 CONTINUE
: INDEX = LOC(I)
IF(INC.E0.0) INC = 1
INDEX = INDEX + INC - 1
NUMEXP = 0
NEXP = O
IEXP = 0
NL = 0
NR = 0
NUML = 0
NUMR = 0
ISIGN = 0
JSIGN = 0
LEFT = 1
DO 210 I=1,56
IF(I.€Q.56) GO TO 140
TF(IRA(I) «EQ.BLANK) GO TO 210
IF(IRA(I)EQ.,COMMA) GO TOD 140
TF(IRA(I).EQ.POINT) GO TO 170
IF(IRA(I).EQ.E) GO TO 180
TF(IRA(I)<EQ.MINUS) GD TO 200
IF(IRA(I).GT.36) GO TO 130
IF(IRA(I).LT.27) GO TO 130
NUM = IRA(I) - 27
IF(IEXP.EQ.1) €O TO 190
IF(LEFT.GTo0) NUML = 10*NUML + NUM
IF(LEFT.GT.0) NL = NL + 1
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IF(LEFT«LT+0) NUMR = JO0*%NUMR ¢ NUM
IF(LEFT+LT.0) NR = NP +1

G0 10 210

CALL LINES(3)

WRITE(654) IRA(I)

GO 70 210

CONTINUE

IF(NL.EQ.0.AND.NR.,EQ.0) GO TO 210"
IF(NR.,EQ.0) GO TO 160

X = FLOAT(NUML) + FLOAT(NUMR)/10.**NR
IF(JSIGN.,EQ.,1) NUMEXP = ~NUMEXP
IF(IEXP.EQel) X = X*(10,)**NUMEXP
IF(ISIGN.EQ.1) X = =X

DATA(INDEX) = X

NUML = O

NUMR = O

NL = O

NR = O

LEFT = 1

ISIGN = O

JSIGN = 0

IEXP = 0

NEXP = O

NUMEXP = 0

INDEX = INDEX + 1

G0 TO 210

CONTINUE

X = NUML

IF(JSIGNsEQe1l) NUMEXP = =NUMEXP
IF(IEXPL,EQ.1) X = X*(10,)**NUMEXP
IF(ISIGN,EQsl) X = =X

NUML = X

IF(OPEQLAINT) IDATA(INDEX) = NUML
IF(OPNE.AINT) DATA(INDEX) = X

GO 70O 150

CONTINUE

LEFT = =1

- 60 TO 210 -

CONTINUE

IEXP = 1

60 10O 210

CONTINUE

NUMEXP = 10%*NUMEXP + NUM
NEXP = NEXP + 1

60 10 210

CONTINUE

IF(IEXP.EQ, 0) ISIGN = 1
IF({IEXP.NE.O) JSIGN = 1
CONTINUE
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60 TO 100 )
999 RETURN
END
*IDENT  CSCMDD2
*DELETE ACOBLKo11,ACOBLK,11 |
8sFFORT(5) ,FWORK(5) ,FONHST(5) » FORCHT(5) ,FORSST(5) s»ESTOP(5)

" #DELETE ACOBLK<165ACOBLK.16

. 39PERCNT(5) »PGAHAC(5) sPGALAC(5) ,PGAL1I(5) ,H»PGA1T1(5)
*DELETE ACOBLK431,ACORLK.31 '
9s WSV 2WSV1 »¥SV3 s ZETACL 2 ZETAC2 »2SS5C(5)
*, IMODE(5) »CMASNG sVMASS(5)
*DELETE EXEe41sEXEo4]
COMMON /HTCOM/ HT» HT1, HT2s INDINT(5)
*INSERT EXE.280
STOP "FLIGHT TIME LIMIT"™
*DELETE MIMIN.,8sMIMIN,S8
COMMON /HTCOM/ HT» HT1l, HT2», INDINT(3S)
*INSERT MIMIN.10O
c
DO 10 I=1,5
10 INDINT(I) = 1

* *DELETE LGDET.9,LGDETW9

COMMON /HTCOMZ HTs HT1, HT2, INDINT(S)
_ *DELETE LGEAR1.,50,LGEAR1.50
COMMON ZHTCOM/ HT, HT1, HT2, INDINT(5)
*INSERT LGEAR1,81
DO 6 I=1,5
P(I) = 0.0
_ 6 P2(1) = 0.0
. *INSERT ACTINIT,.35
: COMMON /HTCOM/ HT» HT1ls HT2, INDINTI(S5)
*DELETE ACTINIT,28,ACTINIT,.39
*DELETE JMMODS .1, JMMODS,1
EQUIVALENCE (DM15(16)sGREFF)y (DM1(37)5AI1YYBS)
c
DATA DSTOPsFSTOPK 70.004,0.0/
DATA ENUPsFSTOP»HMM,QSVNSRESAySA 730%0,0/
DATA ICOSVsIFRI»IFSTDPL,IPASS 720%0/
DATA IOPCO,ISET /10%1/
1 DATA IXSVHsIXSVL,IIXSVH,IIXSVL /20%0/
c
*INSERT ACTINIT,.75
OMRUN=ERDEG*0,01745329
- *DELETE ACTINIT76sACTINIT.T7
*INSERT ACTINIT,.80 4
INDINT(I) = 1
- ¥DELETE ACTINIT.127»ACTINIT,127
. PGAITI(I)=PGA1I(I)
*INSERT ACTINIT.140




A-36

n Eb#
ORIGIMAL FAEE
OF POOR QUALITY

VMASS(TI)=AMASS

. *DELETE - ALGEAR«32»ALGEAR.32

!
'

*GQD2(20),DDM20(20) s DDM21(20)»SLENI(5),SLEN2(5),
*GAMA, DUM15(12), INDNWS,DDM22(10)»ETADES,

*DELETE ALGEAR,545ALGEARS4
COMMON /HTCOM/ HT» HTl, HT2s INDINT(5)

, *DELETE ALGEAR.T1,ALGEAR,.TE

!

EQUIVALENCE (DPM5(16),GREFF)» (DM2(27),AXPTF)s (DM2(28),AXT77F),
*(DM2(29)» AYPTF)» (DM2(30) s AYTTF)»(DM2(31),AZPTF) s (DM2(33),A2T77F)>»
*#(DM1(37),AIYYBS)

DIMENSION INDEACT(5):IPSTOP(5)’AIC(5’ PGALT(5)

DATA AIC, INDEACT,IPSTOP /5%0.0,10%0/

" *INSERT ALGEAR.96

c CMASNG = AIYYBS/AMASS+AMASS*RX(1)#*RX(1)/AIYYBS
CMASNG = 7,9677
VMASS(1) = AMASS/CMASNG
ENCG = 0¢5%AMASS*ZG77F1(1)*ZG77F1(1)
IDANT = ZGT7F1(1)=QI77P*RX(1)
*DELETE ALGEAR.102,ALGEAR,103

- C

18 DO 90 I=1,NSTRUT
IF(INDEACT(I).EQ.1) GO TO 56
IF(INDEACT(I).EQ.2) GO TO 80
*INSERT ALGEAR.105
IF(I.EQel LAND. ZDANT.GE.VELDEC) GO TO 90

- ®*INSERT ALGEAR,108

IF(I.EQs1 ,ANDes ZDANT,GE.VELDEC+XG77F1(1)*TAN(OMRUN)) GO TO 90

 *DELETE ALGEAR111,ALGEAR,113

INDEACT(I)=1
5¢ IFCINDINT(I).EQ.0) GO TO 58
WLFOR(I)=WLFOR(I)~REDSLP(I)*HT
EPSILO(I)=EPSILO(I)+EPSSLP*HT
58 CONTINUE
INDINT(1)=0
*DELETE ALGEAR,117,ALGEAR.117
INDEACT(I)=2
*DELETE ALGEAR.1225ALGEARL125
C*** CALCULATION OF THE WING-GEAR INTERFACE FORCE (WFORT)
UNSPRNG = 0,0
DO 66 J=1,NSTRUT :
IF(OMETD1(J)eNEs 0o0) UNSPRNG = UNSPRNG+MASS(J)
66 CONTINUE
DWFORT s {=SQRT(AXPT7F*AXPTF+AYPTF*AYPTF+
3 AZP?F*AZP7F)+GREFF)*(AHASS-UNSPRNG)
WFORT(1) = DWFORT+FORSST(1)
DO 67 I=2,NSTRUT
WFORT(I) = DHFORTI(NSTRUT-I)

67 CONTINUE
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DO 65 T=1sNSTRUT
c

. CkE%
* *DELETE ALGEAR.129,ALCGEARL129

PGAIT(I)=PGA1T1(I)
IF(PGA1T1(I)¢LE,~-1600,0) PGAlT(I)=-1600,0
*DELETE ALGEAR.134,ALGEAR.134
PGA2T(I)=AP2TO(I)*{(VOL2I(I)/VOL2T(I))**GAMA)=PATM
*DELETE ALGEAR.152,ALGEAR.153
IF{IMODE(I).EQs0 o AND, DDELTA(I) LE,0.,0) 112,113
112 Q0(I) = 0.0
G0 10 109

113 QO(I)=COEFO(I)*(AREMO(I)-APINT(I))I*QI(PGAITI(I)»PGA2T(I))
IF(Q0(TI)elTe0s0 +ANDs VCUM(I)LLE.O0.0) GO TO 102
AIC(I)=0.0
GO T0 103

102 IF(PGA1T1(I).LT.PGA2T(I)) GO TD 103
G0 71 111

111 00(I)=0.0
VCUM(I)=0.0
AIC(I)=1,0

103 IF(QD(Y)eGTe0,0) AIC(I)=0.0

. #DELETE ALGEAR177»sALGEAR 0177

IF({IMODE(I)«EQ.0) GO TO 297
*DELETE ALGEAR.1795ALGEAR.180
G0 TO 289
*DELETE ALGEAR.188,ALGEAR.1E8
284 IF(S(1s1).LT40.0) GO TO 160
GO 70O 161
160 IPSTOP(I)s=1
161 IF(S(151I) LE.DSTOP oANDe IPSTOP(I)+EQs1) 60 TO 900
*DELETE ALGEAR,190,ALGEAR,190
900 IF(S(1,I),LE.0.005) GO TOD 903

. *DELETE ALGEAR,195,ALGEAR.199
IPSTOP(I)=0
*DELETE ALGEAR.215,ALGEAR.215

b

901 IF(PGAIT(I).LE.(PGALII(I)+500.,0) ,AND,

t PGAIT(I).GT.(PGALI(I)-500.0)) GO TO 158

GO TO 159 , :
158 IF(ABSU(FT(I)) LE.FORCHT(I) +ANDe S(151),EQ.0.,0) GO TO 500
159 IF(S(1,I).,GE.0.0) GO TO 470

*DELETE ALGEAR.225,ALGEAR.225
IF(IMODE(I).EQ.0) GO TO 297
*DELETE ALGEAR.227sALGEAR, 228

. *INSERT ALGEAR.293

297 I2 = 2*I+NSTRUT-1
I1 = T2+1
CALL INTEG(LA(I2)»SD2(1,1))
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CALL INTEG(LA(I1)»SD1(1,I))
c
IF(IMODE(I).EQ.0) GO TO 450
- #DELETE ALGEAR.295,ALGEAR,296
IF(I.NE.1) GO TO 119
ENUP(1) = Oo5*AIYYBS*QI77R*QI7T7R+(ENCG/CMASNG)*
* (ZG77F1(1)/7ABS(ZC77F1(1)))
G0 TO 120
119 ENUP(I) = ENCG/{NSTRUT-1)
120 CONTINUE

*DELETE ALGEAR+300,ALGEARL300
IF(WFORT(I)eGEeOsO +ORe DDELTA(I)elTe040) XSTOT(I)=1,E20
*DELETE ALGEAR.,302,ALGEAR,.303

2SSC(I)=FWORK(I)*SB(I)

: IF(XSTOT(I)eLEL(ZSSC(I)=S(151)) <ORe RESA(I)eEQel1s0) SA(I)=1,0
. ®DELETE ALGEAR307,ALGEAR.307

. C

' VELDEC=((WLFOR(I)+WLFORR)/2.*(WLFOR(I)-WLFORR))/

£ (AMASS*REDSLP(I))

*DELETE ALGEAR+342,ALGEAR.342

i CPS{D) = {((PGAHAC(I)4+PATM)*(VOLANI(I)/VOLANT(I))**GAMA)=-PATM)/144,.0.
*DELETE ALGEAR.3605ALGEAR.361
*DELETE _ ALGEAR371,ALGEAR.376

I4 = T+4*NSTRUT

I5 = I+5%NSTRUT

CALL INTEG(LA(I4),00(I})
CALL INTEG(LA(I5)»QSV(I))

19 = I+9%NSTRUT

CALL INTEG(LA(I9),DLTX1D(I))

: ¥*DELETE ALGEARG414,ALGEAR.417
| *DELETE ALGEAR 5165 ALCEARSS516
, *DELETE ALGEAR+5195,ALGEAR. 521

IF(IMODE(TI)EQ.D <AND, DDELTA(I) LE.O0.,0) GO TO 19
IF(S(Y1sI)dNELO,O OR. AIC(I)«NE.1.,0) GO TO 20
PGAIT1I(I)=PGA1TI(T])
‘PGAIT(I) =PGA1I(I)
! 19 DP1(1)=0,0
- *DELETE ALGEARC539,ALGEAR 546
‘ T3 = I+3%NSTRUT
CALL INTEG(LA(Y3),0PYI(I))
16 = 3*I+6*NSTRUT=-2
TT = 16+1
18 = I642 | |
CALL INTEG(LA(I6),XSVDDD(I))
CALL INTEG(LA(I7)sXSVDD(I))
; CALL INTEG(LA{I8),XSVDOT(I))
*DELETE “FLEX1425sFLEX1425
i ‘COMMON /HTCOM/ HT» HT1l» HT2, INDINT(5)
*DELETF CSCMODS.32,CSCMODS.32 . - . . _ .
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DATA(ACOVARI(I)»I=1,8 ) /5HVOL1IT,5HVOL2T»5HVOL3T,6HPGALIT1, 5HPGA 2T,
*DELETE CSCMODS+35,CSCMODS 435
: * 6HFORCHT»5HVMASS ) 6HFONHST/
*DELETE JMMODS 455 JMMODS o5

1 OMET(151)sWFORT(1)»QSVCU(1)»0SV(1)sPGALTLI(1)»PGA2T (1)
*DELETE" JMMODS .6, JMMODS# 6
' 1 OMET(1,2)sWFORT(2),0SVCU(2),05V(2)»PGAL1T1I(2)»PGA2T(2)
*DELETE JMMODS o 75 JMMODS .7
, 1 DHET(113),HFOPT(3)’QSVCU(3))OSV(3)3PGAITI(B))PGAZT(B)
. *DELETE JMMODS .8, JMMODS &8
: 1 OMET(1,4),WFORT(4),0SVCU(4),05V(4),PGALIT1(4),PGA2T(4)
| *DELETE JMMODS ¢ 95 JMMODS .9
, 1 OMET(1s5)sWFORT(5)5QSVCU(5)»QSV(5)sPCALITI(5),PGA2T(5)
*DELETE CSCMODS«53,CSCMODS 53

CALL STOVAR(8,VOLIT(I)sVOL2T(I)»VOL3T(I)sPGAITI(I)»PGA2T(]I))
*DELETE CSCMONS.59,CSCMODPSL59

* FORCHT(I)»VMASS(I)»FONHST(I))
_*DELETE CSCMODS,100,CSCMODSL100

CALL UPDAT(1,LA(I1),PGALITI(I),DUsDU»DU»DU)
*DELETE ACTING4sACTINGS

COMMON /ACTIVE/ DATA(656)

DIMENSION IRA(55), MSG(58), IDATA(656)

' *DELETE PACK.35PACK,.3
T DIMENSION I1(6)
. *DELETE DIRACT.85sDIRACT.9

4 HHEPSROLs OHEPSSLPy O6HETASV » 6HFWORK »6HGAMAH »
5 6HGNR » OHKAPT » 6HOMRUN » 6HPATM

*DELETE DIRACT.18sDIRACT,18 .
5 6HZETACl, 6&HIETAC2, 6HIMODE /
*DELETE DIRACT.215DIRACT,21
2 157y 1625 163 170s 195 201y 263 274, 275,
I *DELETE DIRACT,26sDIRACT .26
i 7 644y 645, 651/

*IDENT EOR
*IDENT EORPL

*INSERT CTENGL.65

#DECK EORPL

| *WEOR

" *IDENT cscrop3

*DELETE CSCMOD2,49CSCMOD2,. 4

' *,IMODE(5) »CMASNG sVMASS(5) »ZDANT

: *INSEPT EXEs42
. 'COMMON/TABDIR/TABLE(800)
o COMMON/READ1/DUM1 (64)5JBC, INXO
i COMMON JUPDCALZ NUM » P( 90),Y( 90) ‘
A COMMON/LGDE/LA(30)sFC2(5)5P2(5)sPRES(5)»C(5)sIPPT,LTPT
E COMMON/STGT/ICOUNTyKCOUNT,LOCAIN(4)»LOCADE(4)
COMMON/TABCOM/LOCS(115),STABLE(115)
COMMON/CLEAUP/I2,CLEANSINTEG
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COMMON/STORA/ARG(48) s ALIST(B) ,GETARG(8)NENT,LENT,K
COMMON/ZLGEZAL11(5)5A13(5)»A31(5)»A33(5),RRCGX(5))
CRL(393)sRTI(35355),RAX(5)»RAY(5),RAZ(5),TMP(3)»2ZERD(5),
CXR(5)sYR(B),EPSLON(S5),PA(S),FDELTA(S),
CFTRZ{5)sRDX(5)sRDY(5)»RDZ(5),RDXG{(5)»RDYG(5))RDZIG(5),
CVTX(5)sVTY(5)5VTZ(5)sG2(5), VGPT(E)»FTRX(5)sFTRY(5),
CDX(5)’DY(5),02(5)’FT(5)’FDX(5,’FDY(5),FF(S):AA(5)’C2(5)1
CSR(5) sSF(5),PSKD(S)yMUVP(5),MTRX(5),MTRY(5),
CMTRZ(5),MA(5)»RG115RG13»RG319RG33y IPRT,
CMTXsMTYsMTZ,SFTRXsSFTRYsSFTRZsFTRA,
CFTRBs FTRCo»SMTRX»SMTRY»SMTRZ
COMMON/ACTDIR/NAME(71),L0C(71)

FINSERT €11778,22
DATA NCASE /10H /
*INSERT SDDMODS o4
DATA PGA1T1,PGA2T,0SV,0SVCU, WFORT /25%0,0/
*INSERT LGEA3C.47
*CALL ACOBLK
*DELETE CSCMOD2+44,CSCHOD2,45
| CMASNG = 14(AMASS#RX(1)*RX(1))/AIYYBS
#INSERT CSCMOD2462
| UNSPR = 0,0
#DELETE CSCMOD2.65,CSCMOD24 65

IF(J.EQs1l <ANDs OMETD1(1),NE,0.,0) UNSPR = MASS(1)
IF(JeGTel oANDes OMETD1(J)eNE.O+O) UNSPRNG = UNSPRNG+MASS(J)

*DELETE CSCMOD2.69,CSCMOD2.69
WFORT (1) = SR(1)*(VMASS(1)-UNSPR)
*DELETE CSCMOD2,125%,CSCMOD2.125
& (VMASS(1)*REDSLP(I))
.*DELETE CSCMODS «44,CSCMODS . 44

| DATA(ACOVART7(I)y I=1,8) /6HVELDEC) 6HWLFORRySHZDANT»4HZSSCo4HCOPA, ~
*DELETE SDFLGP.80,SDFLGP.E0
*INSERT CB2477.63
IF(IABS(INDLG)+NEs3) 110,115
110 IF(ISUM1.NE,0) WRITE(13) N14,ISUM1,DAT3,0P17
GO 7O 120
115 CONTINUE
*INSERT JMMODS . 4
120 CONTINUE
*INSERT C82477.64
IF(IABS{INDLG) «NE.3) 210,220
210 CONTINUE

IF(ISTPL1.JNE,O) WRITE(13) FT(1)ySF(Ll)sDELTA(L)»P(1),P2(1)5MA(1))
*SD2(151)»SD1(151)5S(151)55202(151)»S2D1(151)552(151)sOMETD1(15»1)>»,
*0OMET(1,1)

IFCISTPL2.NEL,O) WRITE(13) FT(2)sSF(2),DELTA(2), P(Z)pPZ(Z)’HA(Z))
#SD2(152)55D01(152)5S(152)5S2D02(152)552D1(152)952(152)50METDY(1,52),.
*0MET(1,2)

IF(ISTPL3.NELO) WRITE(13) FT(3)sSF(3),DELTA(3),P(3),P2(3),MA(3),
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‘502‘193)’501(1’3,95(153)’5202(1)3,)SZDI(1’3”52(1’3’!UFET01‘1)3)’

*0MET(1,3)

IF(ISTPL4«NEWLO) WRITE(13) FT(4)sSF(4)sDELTA(&)»P(4)sP2(4),MA(4),
*¥SD2(154)5SD01(154)5S(154)552D2(154)552D1(154)55S2(194),0METD1(154),

*0OMET(1,4)

IF(ISTPL54NE«O) WRITE(13) FT(5)sSF(5),DELTA(5)sP(5)5P2(5)5MA(5),
*¥SD2(155)5SD1(1,5)5S(155)552D2(155)»5201(1,55)5»52(155),0METD1(1,5)>»

*OMET(1,3)
GO 10 230
220 CONTINUE
¥*INSERT CSCMOD2.153
. 230 CONTINUE
*DELETE CSCMODS.93,CSCMODS .93

CALL STOVAR(8,VELDEC,WLFORRsZDANT,7SSCsCCPA,SIPA,DSTOP,

*TDENT cScmoD4

*DELETE ACOBLK.12,ACORLK.12
9sGAMAH(5) »GAMAN » GNR

*DELETE ACOBRLK.13,ACORLK.13
*3 IFR(5)

*DELETE ACOBLK.22sACOBLK,22

- COMMON /ACTIVEZ? TC3 »TC4

' *DELETE CSCMOD3.1,CSCMDD3,.1

; *y IMODE(S5) HCMASNG

" *DELETE EXEJ1T75,EXE.175

 *DELETE EXE.286sEXF.286

o STOP "EXECUTIVE ROUTINE"

| *INSERT JMMODS .1

: DIMENSION S(2,5) :
EQUIVALENCE (S1(1)5S(151))
EQUIVALENCE (DM15(1),1T0)

*DELETE CSCMOD2.21,CSCMOD2,21

s IIXSVH(5) »TIIXSVL(5)
- s VCUM(5) sENCG
sVMASS(5)

IF(TIME LT, TMAX) GO TO 413

s HMM(5) »ICOSV(5) HINITSW
» JIOPCO(S5) SIPASS(S5) HISET(5)

»VOL1I(5)
» ZDANT »INDEACT(5)» VELDEC

DATA ICOSV,IFRsIFSTOP,IPASS 720%0/

*INSERT CSCMOD2.25
INITSW = 1
*INSERT CSCMOD2,.28
INDEACT(I) = O
IF(ITO.EQel) INDEACT(I) = 2
*DELETE
CALL ALGEAR
*DELETE ALGEAR.705ALGFAR.70
EQUIVALENCE (DM15(1),1I70)
. ¥*DELETE ALGEAR.935ALGFAR.93
. C
; IFCINITSW.,EQ.1) GO TO 16
. ®*INSERT ALGEAR.98
c
CALL LGEA3C
«C

ACTINIT.143,ACTINIT,.143
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*DELETE CSCHODZ.SO;CSCFDDZ 50
18 CALL ACTNG
DO 274 I=2,NSTRUT
*DELETE CSCMOD2.53,CSCMDD2,52
. *DELETE CSCMOD2.545CSCMOD2454
. *DELETE CSCMOD2.,62,CSCMOD2,72
: *DELETE CSCMOD2.74,CSCMOD2,.74
- ®DELETE ALGEAR 1825 ALGEAR,182
_ 801 IF(SD1(1,1) LE,D.8 AND. IFR(I).EQ.0) GO TO 2
- #DELETE ALGEAR.187,ALGEAR,187
IFR(I) = 1
; *DELETE ALGEAR.2005ALGEAR,201
" %*DELETE ALGEARG2129ALGEAR,212
‘ IFR(I) = 0
i *DELETE ALGEAR,25T)ALGEAR,258
; *DELETE ALGEAR 2759 ALGEAR.2T6
. *DELETE CSCMOD2.1145CSCMOD2,117
| ¥DELETE CSCMOD2+119,CSCMDD2,119
. *DELETE ¢CSCMOD3,29»CSCMOD3,29
[y VMASS(I)Y*REDSLP(I))
*INSERT ALGEAR.370
Lof
DO 65 I=1,NSTRUT
*DELETE ALGEAR513,ALGEAR,,513
16 CONTINUE
§ INITSW = O
. ¥*DELETE ALGEAR 523, ALGEAR, 525
| ®"DELETE CSCMODS 448y CSCMODS 48

DATA(ACOVARG(I), I=1,8) 76HXSVDDDsSHXSVDDs6HXSVDOT2HPRs 3HIFR)
*DELETE JMMDDS .2, JMMODS o2
DATA N20 720/
| ®DELETE JMMODS ¢35 JMMODS .3
: IF(ISUM1.NE,O) WRITE(13) NZO:ISUMI;DATB’DPIT’ACOVARB(I)n
. #INSERT JMMODS o &
: 25ACOVAR3(3)
. #*INSERT CSCMOD24149
2, FORSST(1)
*INSERT CSCMOD2,150
25 FORSST(2) »
*INSERT CSCMOD24151
2,FORSST(3)
*INSERT CSCMOD2.152
| 2»FORSST(4)
| #INSERT CSCMOD2.153
25FORSST(5)
! ®DELETE CSCMODS785CSCMODS .+ 78 ,
s CALL STDVAR(8:XSVDDD(I);XSVDD(I):XSVDDT(I);PP(I):FLOAT(IFR(I)):
| #IDENT ACTNG
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T ALGEAR 549
ACTNG
SUBROUTINE ACTNG
KEERERRRFEREREE FATOLA VARIABLES *hksksdpikdkdnihkkbhihbktrtsh

COMMON/DIRCOM/DM1(115)»ALPHDsDM1A(20)y AMASS,DM2(147),DCL1,DCM1,
DCN1,DCL2,DCM2,DCN2,DCL3,DCM3,DCN3,DM3(99),FXBTP,
DUM4(3)sFYBTP(4)sFZB7PsDM5(17)sGXBR7FsDM6(B)»GZBTF,

DM7(218) s INDSTE(48),PHIPDyINDSTEL1(23),PSIPD,INDSTE2(156),THTPD,
INDSTE3(5)» TIME,DMB(287)sPIT7R(2)»PI77R1(2),DM9(4)),
0177R(2’)0!7791(2):0”10(4)19177R(2)9RI77R1(2))0"11(48)’
XGTTF(2) s XGTTF1(12)sYGTTF2)sYGTTF1(12),
IGTTF(2)52GTTF1(2),DUM1I3(52),
NSTRUTsMASS{5)sRX(5)sRY(5)9RZ(5)» THETAD(5)» ERDEGSRGR»
NTIRES(5)»RZERO(5)sW(5)sDELTAM(5) s MOMENT(5))

RF(5)»,VZ »IFDsPZERO(5)»VIERO(5)5A(5),P20(5)5V20(5),
A2(5)sILsS2T(5),ES2(5),C2L(5)»MASS2(5),MUS(5))
CC(5)sCE(5)5C2C(5)sC2E(S)sNVCPTSNPP,MB(5)sRLTSNDELTA,
ES(5)»SB(5)»5D21(2)»SD22(2)»SD23(2),SD24(2),SD25(2)

COMMON/DIRCOM/
5011(2)98012(2);5013(2)’5014(2)35015(2)’
S1(2)5552(2)9S3(2)s54(2),55(2)»
S$2D21(2),52D22(2),52D23(2),52D24(2),S2D25(2),
$2D11(2),S2D12(2)»5S2D13(2)»S52D14(2)»52D1512),
S21(2)5522(2)5523(2)5524(2)»525(2),
OMTD11(2),0MTD12(2),0MTD13(2)>0MTD14(2),0MTD15(2)>
OMT1(2),0MT2(2)s0MT3(2)0MT4(2)»0MT5(2)>
AT(5),BI(5)sDELTALSDELTA2,DELTA3,DELTA4SDELTAS,
DPELT1,DDELT2,DDELT3sDDELT4»DDELTS5,ISTAGE,
PRTMINs IPLToISDF,ISTPL1»ISTPL2,ISTPL3,ISTPL4,ISTPLS,
DM14(22)51B(5)»DM15(127) s INDLG»DM16(107)sCASK(44) s INDFLX>»
NMODE,DM18(40),SXMODP(100)»SYMOD(100),SZMOD(100)sDM19(1686)>
GQD2(20) ,DDM20(20),PDM21(20)»SLENL(5),SLEN2(5),
GAMASDUM15(12)s INDNWS,DDM22(10)»ETADES)
DDM23(5)»AH(5),PH(5)»DDM24(30)

_COMMON/LGDEZLA(50)sFC2(5)sP2(5)sPRES(5),C(5),IPPT,LTPT

[%INSER
' #DECK
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¢
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COMMON/LGEZA11(5)5A13(5),A31(5),A33(5),RRCGX(5),
PL(393),RI(3)3)5)’RAX(5)QPAY(5)’RAZ(5)9TFP(3)’ZZERD(5))
XR{5),YR{S5),EPSLON(S5),PA(S),FDELTA(S5)>
FTRZ(5)sRDX(S5)sROY(5)9RDZ(5)sRDXG(5)»RDYG{5)»RD2ZG(5))
VIX{5)sVTY(5)sVTZ(5)sGZ(5), VGPT(B)sFTRX(B)sFTRY(S5))»
DX(5)sDYI5)sDZ(B)»FT(S5)sFDX(5)sFDY(S)sFF(5)5AA(5)5C2(5))
SR{5)sSF(B)sPSKD(5) s MUVP(5)s PTRX(S)» MTRY(%)>»
MTRZ(5)9sMA(5)»RG11sRG13»)RG319RG335IPRT,y

MYXs MTYsMTZySFTRX»SFTRYSSFTRZsFTRAS
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C FTRBYFTRCy)SMTR X, SMTRY,SMTRZ

COMMON /HTCOM/ HT», HT1ls HT2s INDINT(S)
ACOBLK

REAL MASSsMOMENTsMASS2,MUSsNTIRESSMB
REAL MUVPsMTRXsMTRYsMTRZsMAsMTX, MTY, MTZ

DIMENSION IPSTOP(5),AIC(5),PGALIT(5)
DIMENSION DELTA(5),»DDELTA(5)»DLGDE(47))

SD2(255)5SD1(255)»S(255)

EQUIVALENCE (DLGDE(1)»LA(1))

EQUIVALENCE (DELTA(1),DELTAl)»(DDELTA(1),DDELT])

EQUIVALENCE (SD21(1),SD2(1,1))5(SD11(1)sSD1(¢(151))5(S2(1)55(151))
EQUIVALENCE (DM15(1),1T0)

EQUIVALENCE (DM5(16),GREFF),

¥ (DM1(37),AIYYBS)

DATA AIC,»IPSTOP /5%0.0,5%0/
01(T1,sT2)=SIGN(1.5(T1=T2))*%SORT(ABS(T1-T2))

Aok kokok ook ok ok kR gk ko ok Rk k ok ok ok kokok ok ok ok kR ok R ok Rk ko

1 =1

IFCINDEACT(I).EQ.1) GO TO 56

IF(INDEACT(I).EQ.2) GO TO &0

IF(HMM(I) +EQ. 0.) GO TO 90

IF(OMRUN o,GTe 0,0)G0 TO 25

IF(ZDANT,GE.VELDEC) 90,40
IF(ZIDANTGELVELDEC+XGTTF1(1)*TAN(OMRUN)) GC TO 90
WRITE(651014)TIME

FORMAT (1HO36H REDUCE CONTROL LIMIT FORCE AT TIME=,E16.8)
INDEACT(I)=1 '
IFCINDINT(I).EQ.O0) GO TO 58
WLFOR(I)=WLFOR(I)=REDSLP(I)*HT
EPSILO(I)=EPSILO(I)+EPSSLP#HT

CONTINUE

INDINT(I)=0 :

IF(WLFOR(I) .GTe WLFORR) GO TO 90
WRITE(6,1015)TIME )

FORMAT (1HO27H CONTROL AT WLFORR AT TIME=,E16,.8)
INDEACT(I)=2

WLFOR (I)=WLFORR

EPSILO(I)=EPSROL(T)

CONTINUE

CRERERE ek kAR RE R R SRR RN RE R R AR R Rk Rk kbR bk kkk &k -
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IF(KAPT(I) NE.O)GDO TD 210
APINT(I)=0.0
CONTINUE
PGALT(I)=PGA1TI(I)
IF(PGAIT1(I)eLEe~1600.C) PGAlT(I)==1600,0
VOLIT(I)=VOL1I(I)-(AREAL(I)-APINT(I))*S(1,T)
VOL3T(I)=sVOL3I(I)+AREA3(TI)*S(1,1)
VoL2T(I)=VOL2I(Y)~ (APEAZ(I)-APEAI(I)#APINT(I))*S(I’I)+(VUL3TCI)
X =VOL3I(I))=VCUM(I)
PGA2T(I)=AP2TO(I)*((VOL2I(TI)/VOL2T(I))**GAMA)=PATM
IF(SD1(1,1) .EQ. 0.0)GO TO 104
PGA3T(I)=((COEF3(I)*AREOD3(I))**2*PGA2T(I)~SD1(151)/ABS(SD1(1,1))
X *(SD1(1,I)*AREA3(I))*#*2)
€/((COEF3(T)*ARED3(T))*%2)
GO TO 105
PGA3T(I)=PGA2T(T)
IF(PGALIT(I) .GE. PGA2T(I))GOD TO 106
GO TO 107
GAMAH(I)=RHOH*GREFF*(1.,0+(PGA1T(I)*3,04E~08)~
* (PGALT(I)**2%2,72E-15))
GO TO 108
GAMAH(I)=RHOH*GREFF*(1.0+(PGA2T(I)*3, 04E-08)-
* (PGA2T(1)*%2%2,72E-15))
IF(PGAIT(I) +GE, PGAZ2T(I))COEFO(I)=
* COMOC(I)*SQRT(ABS(2+*GREFF/GAMAH(I)))
IF(PGA2T(Y) .GT, PGA1T(I))ICOEFO(I)=
* CDMOE(I)*SORT(ABS(2+*GREFF/GAMAH(I)))
IF(IMODE(T)eNEsO oORs DDELTA(I)&6To.0.0) GO TO 113
Q0(I) = 0.0
GO0 70 109

Q0(I)=COEFO(I)*(AREMO(I)~APINT(I))*Q1(PGAITI(I)»PGA2T(I))
IF(QD(I)elLTe0.0 +ANDe VCUM(TY),LE.O0,0) GO TO 102
AIC(1)=0.0

GO TO 103

IF(PGAIT1I(I) LT.PGA2T(I)) GO TO 103

Q0(I)=0,.0

VCUM(1)=0,0

AIC(I)=1.,0

IF(Q0(I)eGTe0,0) AIC(I)=0,0

IF(PGA2T(I) o.LE. 1600, O)PGAZT(I)'-160000
IF(PGA3TI(I) .LE, -1600.0)PGA3T{1)=-1600,0 :
IF(DELTA(I) oLE., 0.0 +AND., TIME .GTe DELT)GO TO 101
G0 10 110 S
FFORT(I)=0.0 -

GO TO 140

CONTINUE

COMPUTE STRUT AXIAL BINDING FRICTION FORCE
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BLFORT(I)=FONHST(T)#( (SLEN2(T)=S(15I))/(SLENI(I)+S(151))+1.0)
BUFORT(I)=FONHST(I)*(SLEN2(I)=S(1,T))/(SLENI(I)+S(151))
FFORT (I)=BUMU(I)*ABS(BUFORT(I))+BLMULT)*ARS(BLFORT(I))
140 CONTINUE
c COMPUTE SHOCK STRUT CHARGING FORCE |
- IF(S(15I) +GT. 0.0)G0 TO 142 |
FORCHT(I)-PGAIT(I)*AREAI(I)*PGAZT(I)*(AREAZ(I)-AREAI(I))-PGA3T(I)
X ®AREA3(I)+FFORT(I)+CFFOR(T)
¢ COMPUTE NORMAL AND AXIAL HUB TO SHOCK STRUT FORCES AT HUB
142 FONHST(I)=SORTUFDX(I)*#*24FDY(I)*%2)-MASS(T)*GREFF*SIPA+SBFOT
TF(ABS(FT(I)) oLEs FORCHT(I) JAND. S(1,I) EQ, 0.0)G60 TO 150
6070 801
150 CONTINUE
FORSST(I)=FT(I)
SD1(151)=0,0
IF(IMODE(I),EQ.0) 60 TO 297
ISTROK(I)=1
GO TO 289
¢ COMPRESSION VELOCITY OF SHOCK STRUT IS POSITIVE
801 IF(SD1(1sI)eLEsOeB oANDs IFR(I),E0.0) GO TO 2
60 TO 3
2 DMTANH(I)®=1,0
GO TD 284
3 DMTANHII)=ABS(TANH(2, 0*301(1,1)))
IFR(I) = 1
284 IF(S(1,1)41T4040) 60 TO 160
! G0 TO 161
. 160 IPSTOP(I)=l"
| 161 TF(S{1,1)LE.DSTOP +AND. IPSTOP(I)4EQ.1) GO TO 900
60 TO 902 : !
900 IF(S(1,T),LE.0.005) GO TO 903
€0 TO 904
903 SD2(151)=0,.0
SD1(151)=0,0
S{1,1)=0,0°
IPSTOP(I)=0
60 T0O ‘902
. 904 CONTINUE | -
IF(IFSTOP(I) JNEw 0)GO TO 906 o _
DSTOP=S(1,1) SRR
FSTOPK=2. O*HASS(I)*SDI(I’I)**ZIDSTDP**Z”
906 IF(S(1,T) oLE. DSTOP/2.0)G0 TO 908
FSTOP (I)=—FSTOPK*(DSTOP-S(151)) ~*
GO TO 909 -
908 FSTOP(I)--FSTDPK*S(I:I)
' 909 TIFSTOP(I)=1
{ IFR(I) = O
GO TO 901
© 902 FSTOP(I)=0.0
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TF(PGALT(I) LE.(PGALITI(I)+450040) LAND.
PGA1T(I).GT.{PGA1I(I)=500.0)) GO TO 158
G0 TO 159

A~47

IF(ABS(FT(I))eLE.FORCHT(I) +AND. S(15I).EQ.0.0) GO TO 500

IF(S{15s1)GEL000) GO TO 470

IF(SD1(1,1I) +LT. 0.0)GO TO 470

GO TO 471

FFORT(I)==FFORT(I)

CFFOR(I)==CFFOR(I)
FORSST(I)==((PGAIT(I)-PGA2T(I))*(AREAL(I)=APINT(I))
+PGA2T(I)*AREA2(]I)

X =PGA3T(I)*AREA3(I)+(FFDORT(I)

1
500

289

£
299

298

291

293

294

+CFFOR(I))*DMTANH(I)+FSTOP(I))
IF(INDFLX.GEs 1)GO TO 295
IF(IMODE(I).EQ.0) GO TO 297
ISTROK(I)=1
IF(S(1,I) «GTe 0.0) GO TO 295
IF(IOPCO(I) LEQ. 1) GO TO 295
IF((PGA1I(I)-1000.0).LT.PGAIT(I),AND,

PGA1T(I)elT«(PGA1YI(I)+1000.0))299,298

IF(XVALVE(I) «NEes 0.C)G0 TO 311
IF(IPASS(I) .EO. 1)GOD TO 296
XVALVE(I)aXKSV(I)*XMALI1I(I)+XBIAS(I)
IPASS(I)=1
GO TO 294
IF(ICOSV(I) .EQ. 1)GC TO 291
I0PCO(I)=0
IF(XSV(I) oLTe 0,002 +ANDs XSV(I) oGTe =-0.002)291,295
IF(SD2(1s1) oLEe 0s0 <AND. ICOSV(I) o.EQs 1)GO TOD 311
IF(IOPCO(I) (EQ. 1)GO TO 295
IF(PGALIT(I) JLE. PGAl1I{I)) GO TO 293
IFCIXSVL(I) oEQ. 1)G0O TO 294
XVALVE(I)=XVALVE(I)+XSVOMN(I)*DELT*PERCNT(T)
IF(XVALVE(I) .CT, -0.1) GO TD 294
XVALVE(I)==0.1
IXSVL(I)=]
GO TO 294
IF{IXSVH(I) .EQ. 1)GO TO 294
XVALVE(I)=XVALVE(TI)+XSVDMX(I)}*DELT*PERCNT(I)
IF(XVALVE(I) +LT. 0s1) 60 TO 294
XVALVE(I)=0.1
IXSVH(I)=1
CONTINUE

-DLTX1D(1I)=0,0

296
311

ICOSV(I)=1

IF(NFORT(I) +GTe 0.0 +AND. S(1,I) .LE. 0.0)GO TO 410
IF(NAC(I) .EC. 1)GD 7O 307 :

IF(IIXSVH(I) +EQ. 1)G0 TO 305
XVALVE(I)=XVALVE(TI)+XSVOMN(I)*DELT*PERCNT(I)
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© IF(XVALVE(I) .LE. 0.0)305,400
305 XVALVE(1)=0.0
TIXSVH{I)=1
: GO TO 400
. 307 IF(IIXSVL(I) .EQ. 1)GO TO 308
' XVALVE(TI)=sXVALVE(T)+XSVDMX(IY*DELT*PERCNT(I)
: IF(XVALVE(I) +GE. 0.0)308,400
308 XVALVE(I)=0.0
' TIXSVL(I)=1
400 CONTINUE
410 IF(XVALVE(I) oNEs 0.0)GO TO 295
JCOSV(I)=0
DELTXL(I)=DELTX(I)*XKF(I)
XMA(I )= (DFUI)+DELTX1I(I))*XKA(I)
XMAL1(T)=XMA(T) .
XSV(I)aXKSV(T)*XMAIL({I)+XBIAS(])
CALL LIMITSIXSV(I),XSVDOT(I)»XSVMAX(I)sXSVMIN(T))
IPASS(I)=0
IXSVL(I)=0
IXSVH(I)=0
IIXSVL{I)=0
IIXSVH(I)=0
IOPCO(I)=1
CALL PHLOZ2{(PS{I)sPRITI)»XSV(I)»QC(I),XLPSVI(TI)sXLPSVIL(I),RCLSV(I)y
€ DSY(I)sCSVI(I},CSVI(I)yXMUyQTOLERSNITER,PI(TI)»QS1(I)»QS3(T1))
c
295 TF(ISTROK(I) +EQs 1 oANDse S{1sI) .€CTe 0.0)I0OPCO(I)=0
[ 297 12 = 2%I#NSTRUT-1
I1 = I2+1
CALL INTEG(LA(TI2),SD2(1,1))
CALL INTEG(LA(I1),SD1(1,I))

c
IF(IMODE(I).EQ.O0) GO TCO 450
c
ENUP(1) = 0.5%AIYYBS*QI77R(1)*QI77R(1)+{ENCG/CMASNG)*
* - (ZGTTFL(1)/ABS(ZGT7F1I(1)))
IF(HMM(I) LEQ. 1.0)GD TO 130
SA(I)=0.

IF(WNFORT(I)elTe04) XSTOT(I)=ENUP(I)}/((=WFORT(I))*COPA)
: IF(WFORT(I)eGEsO¢O oORo DDELTA(T)elT,0.0) XSTOT(I)=1,E20
c ISSC IS A PERCENTAGE OF SB(I) FOR ACTIVATING CONTROL-CDMOC(I) IS U
: ZSSC(I)sFWORK(I)*SB(I)
IF(XSTOT(I)eLEL(2ZSSC(T)~ S(loI)) eORe RESA(T)eEQe1.0) SA(I)=1,0
RESA({I)=SA(I)
IF(SA(I)eEQ.O0. JOR. HHN(I).EO 1s) GO TO 130
WLFOR(I)==WFORT(I)

VELDEC=({WLFOR(I)+WLFORR)/2.,*¥(WLFOR(I)=WLFDRR))/
(3 (VMASS {1 )*REDSLP(I))
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WRITE(65121)TIMESWLFOR(T)SVELDEC .
FORMAT(50H ACTIVE CONTROL INITIATED.+oTIME, WLFOR, VELDEC = ,
3€13,.5)

HMM(I )=1.,

1Y
&

€
:

H
X

IF(S(1,I) +GTe 0.0)ISET(I)=0

IF(HMM(I)EQ.0,) GO TO 451

IF(~-WFORT(I).GT, (VLFDR(I)+EPSILU(I))) DF(I) (VLFUR(I)+
EPSILO(I))=(=-WFORT(I))

TF(=WFORT(I).LT, (HLFGR(I)-EPSILOCI))) DF(I)-(HLFDR(I)°
EPSILO(I))=(~-WFORT(I))

IF(—HFURT(I’.LE.(HLFOR(I)#EPSILO(I)).AND.
=WFORT(I)eGEL (WLFOR(I)=-EPSILO(I)))

4571456

IF(S(151) +LE. 0.,0)G0D TO 456 ‘

IF(WNFORT(I) 4GTa 0.0 JAND, QSVCU(I) oLT. 0.,0)454,435

DF(I)=WLFOR(I)=(-=WFDRT(I))

60 TO 456

DF(I)=0,0

DELTX(I)=S(1,I)=-XSCOM(I)

IF(S(151I) oLEe 0.0 <ANDs ISET(I) .EQ. 0)GO TO 451

G0 TO 452

DF(1)=0,

DELTX(I)=0.

XMA(I)=(DF(I)+DELTXI(I))*XKA(I) ,

IF(GNR+EQeles oANDy XMA(I) oGTe0s) XMA(I)=
XMA(I)*SQRT((PGAIT{(I)~-PGALAC(I))

7 (PGAHAC(I)=PGALIT(I)))

. NOTE: SUBROUTINE 'FLOZE2' COMPUTES THE FLOWS FROM THE PRESSURES

1

€

IN UNITS OF INCHES.
PL(I)=PGALT(I) /144,
COMPUTATION OF HIGH PRESSURE ACCUMULATOR NITROGEN VOLUME
AND ACCUMULATOR PRESSURE
VOLANT(I)=sVOLANT(I)+QSVYN(I)*DELT=-QPUMPS(I)*DELT
PS(I)m(((PGAHAC(I)+PATM)*(VOLANI(I)/VOLANT(I))**GAMA)=PATM)/144,0
IF(PS(I) +GEe 3000.,0)464,465

PS(I)=3000.0
VOLANT(I)=VOLANI(I)

VOLAHT{I)=VOLACI(I)=VOLANT(I)

IF(VOLAHT(I) oLEs 0.0)4665467

466 WRITE(651050) TIME
' 1050 FORMAT(1HO//45H ACCUMULATOR OIL VOLUME INSUFFICENT AT TIME=»E16.8

17)
CALL LGEARS
STOP 500

" 467 CONTINUE

CALL FLDZEZ(PS(I);PR(I)pPI(I)’XLPSVI(I)pXLPSVB(I))RCLSV(I))DSV(I):
XSV(I)»0S1(I)sQS3(X)sCSVI(I)pCSVI(I)sXMU)
QSVI(I)-QSI(I)II?ZB.
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0SV3(I)=QS3(T1)71728.,

450 CONTINUE
QSV(I)=0SV1(I)=QSV3(I)
: IFLQSVII) o+LTe O.O0INAC(I)=1
! IF(QSVII) +GT. 0.0)NAC(I)=2
| IF(NAC(I) JNE. 2) GO TO 462
QSVYN(I)=QSV(I)
GO TO 463
462 OQSVN(I)=0,0
463 IF{(SD1(1,I)elTe 0e0 ¢ANDSPGALIT(I)slEe ~1600.0)PGAIT(I)=~-1600,0

RETURN
END
| #IDENT  CSCMODS
| *DELETE ACORLK 7o ACOBLKS7
49 ALGDUM] 2COEFO(5) SCOEF3(5) »COPA
'*DELETE CSCMOD4,1,CSCMOD4,.]
| 99 GAMAH(5) ,ALGDUMZ2 2 GNR s HIM(5) 2 ICOSV(S5) HINITSW
*DELETE CSCMOD4,49CSCMOD4e 4
%y IMODE(5) »CMASNG sVMASS(5) » ZDANT » INDEACT(5),VELDEC(5) '
, 1,CO0EF1(5) HLMODE(5)
 *DELETE CSCMOD4,55CSCMDD4.5
! IF(TPD.LT.TMAX) GO TOD 413
*DELETE MIMING114,MIMIN,114
IF((XF=X0).GT+1.,E~-10) GO TO 211
[ *DELETE CSCMOD3,21,CSCMOD3,21
*DELETE ACTINIT.33,ACTINIT.33
*yDDM21(20)»SLENDUMCI0) »GAMA,DUMLI5(12) 5 INDNWS,DDM22(10),ETADES,
' *DELETE ACTINIT.35,ACTINIT,.35
*DELETE CSCMOD2.,22,CSCMOD2.22 :
DATA IODPCO,»ISET,ISTRCKsNAC 710%1,10%0/
X*INSERT CSCMOD2.23 ‘
DATA INDEACTINDINToINITSW /5%0,5%1,1/
DATA FFORTsFONHST»FORCHT» FORSSToWFORT /25%0,0/
DATA QC»Q0,0SV1,QSV3,QSVCUSQTOLER /25%04»0,0001/
DATA DCONsDMTANHsDF»DP1sDELTXSDELTX1sDLTX1ID /76%1,05,25%0,0/
DATA XSVDOT,XSVDDsXSVDDD 7/15%0,0/
DATA REDSLP,SBFOTsVCUMyVELDEC /5%100000¢904510%0.,0/
DATA XMAlp)XMA2,XMA3»XMALyXMALYXMAT 9 XMAGy XMALO0 /40%0,0/
DATA XMAsXMA5,XMAB,XMAL1l /20%0.0/

. #DELETE ACTINIT.71,ACTINIT.71

- #DELETE ACTINIT.735ACTINIT.75

. *DELETE CSCMOD44115CSCMOD4,11

- *DELETE ACTINIT,80,ACTINIT.82
- *DELETE ACTINIT,87sACTINIT,105.

- #DELETE ACTINIT.107,ACTINIT,.108
*DELETE ACTINIT,1109ACTINIT,115

COEFL(I) = CDSV(I)*SORT(2.*GREFF/GAMAH(I))*144,
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CSV3(I) = COEFI(I)*WSV3 |
*DELETE ACTINIT.118,ACTINIT,.118
' QSV1(I) = 0.0
0SV3(I) = 0.0
IF(IT0.EQ.1) GO TO 60
IF(IMODE(I)+EQ.0) GO TO 80
c
. *INSERT ACTINIT.126
f G0 TO 80
c
| 60 CONTINUE
| HMMII) = 1,0
INDEACT(I) = 2
LMODE(I) = IMODE(I)
s IMODE(I) = O
; AP2TO(I) = PGA2I(I)+PATM
VOLIT(I) = VOLII(TI)=(AREAI(I)=APINT(I))*S(1,1)
VOL3T(I) = VOL3T(I)#AREA3(I)*S(1,1)
VOL2T(I) = VOL2I(I)~(AREA2(I)=AREAI(I)+APINT(I)I*S({1,1)
B . +(VOL3T(I)=VOL3I(I))=~VCUM(I)
! PGA2I(T) = AP2TO(I)*((VOL2I(I)/VOL2T(I))**GAMA)=PATH
| PGAII(I) = PGA2I(I)
PGA3I(I) = PGA2I(T)
FORSST(I) = =(PGA2I(I)*AREA2(I)=PGA3I(I)*AREA3(I)
. +DMTANHUT)*(FFORT(I)4CFFOR(I))+FSTOP(I))
WFORT(I) = FORSST(I)

c
80 CONTINUE
- |*DELETE ACTINIT.130,ACTINIT,130
| *DELETE ACTINIT.132,ACTINIT,132

#DELETE ACTINIT,135,ACTINIT,139

. #DELETE CSCHOD4412,CSCMOD4+13

' *DELETE CSCMOD44145CSCHOD4 ¢ 14

; CALL ALGEAR1

| #INSERT ALGEAR, 69

» EQUIVALENCE (DM8(79)sXCGRF)

*DELETE CSCMOD2,425CSCMDD2,43
DIMENSION IPSTOP(5)sAIC(5),PGALT(S)
DATA AIC,IPSTOP /5%0,0,5%0/

*DELETE CSCMDD3 4245 CSCMOD3 424
RXCGl = RX(1)=XCGRF -
CMASNG = 1+4(AMASS#RXCG1#RXCG1)/AIYYBS

 #*DELETE CSCMOD2,485CSCMOD2,48

; IDANT = 2677F1(1)-QI77R(1)*RX(1)

ADELETE CSCMOD4 .21, CSCMOD4 421

' 18 CONTINUE -

*INSERT CSCMOD4, 22

a UNSPRNG = 0.0
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DO 22 1=1,NSTRUT
IF(ITO.EQel +AND, TIME.GE«2.,0) IMDDE(I) = LMODE(I)
IF(OMETD1(I)«NE«O,0) UNSPRNG = UNSPRNG+MASS(I)
22 CONTINUE

DMFORT = (=SQRTU(AXPTF*AXPTF+AYPTF*AYPTF+AZPTF*AZPTF)+GREFF)*
. (AMASS=UNSPRNG)
C
c CALL ACTNG
*INSERT CSCMOD&, 23
c
WFORT(I) = DWFORT/(NSTRUT-1)
C
*DELETE ALGEAR.1065ALGEAR.106
IF(ZG77F1(1).GE.VELDEC(I)) GO TC 90
*DELETE ALGEAR.108,ALGEAR,108
25 IF(2GTTF1(1).GE.VELDEC(I)+XG7?77TF1{1)*TAN(OMRUN)) GO TO 90
*DELETE ALGEAR,256,ALGEAR.256
*DELETE ALGEAR2615ALGEAR,261
296 IF(NFORT{(I)eGTe0s0 +ANDs S{1sI)elLE«0.0) GO TO 400
*DELETE ALGEAR.2745ALGEAR274
400 CONTINUE
*DELETE ALGEAR,277,ALGEAR.277
IF(XVALVE(I)eNEsO.0) GO TO 295
*DELETE CSCMOD2,113,CSCMOD2.,113
IF(IMODE(I),NE.O0.0) GO TO 119
QSV1(I) = 0.0
0SV3(I) = 0.0
GO TO 430
*DELETE CSCMDD2.124,CSCMOD2.124
, VELDEC(I) = ((WLFOR(I)4+WLFORR)/2.*(WLFOR(I)=WLFORR))/
*DELETE CSCMOD4+275CSCMOD4 .27
. (VMASS(TI)*REDSLPI(I))
*DELETE ALGEAR,308,ALGEAR.308
‘WRITE(65121) TIME,WLFCR{I)»VELDEC(I)

- *DELETE ACTNG+60sACTNG .60

. SD2(255)5SD1(255),5(255),0METD1(2,5)
*DELETE ACTNG. 62, ACTNG .62
EQUIVALENCE (DLGDE(1)5LA(1))s (OMTD11(1),OMETD1(151))
*DELETE ACTNG.BOsACTNG.8B0
. IFCZDANTSGELVELDEC(I)) 90,40
*DELETE ACTNG+815ACTNG.81
25 IF(ZDANT.GE.VELDEC(I)+XG77F1(1)*TAN(0NRUN)) GO TD 90
*INSERT ‘ACTNG.97
‘UNSPRNG = 0.0
IF(OMETD1(1).NE.0.0) UNSPRNG - MASS(I)
‘WFORT(1) s SR{1)*(VMASS({1)~UNSPRNG)
*DELETE : ACTNG,2415ACTNG.241 -
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© 296 IF(WFORT(I)eGTH0,0 <AND. S{15I)eLE0.,0) GO TO 400
 *DELETE ACTNG.255,ACTNG.255

IF(XVALVE(I)«NELO0.0) GO TO 295
 *DELETE ACTNGo2779ACTNG,277

IF(IMODE(I)«NE.O.0) GO TO 119
OSVI(I) = 0.0
QSV3(I) = 0.0

G0 TO 450
119 CONTINUE

*DELETE ACTNG,292,ACTNG,292
VELDEC(I) = ((WLFOR{I)+WLFORR)/2+*%({WLFOR(I)~WLFDORR})/

_*DELETE ACTNG+294»ACTNG.294
WRITE(65121) TIMESWLFOR(I),VELDEC(I)

*DELETE DECOMP .4, DECOMP 4
COMMON /IPSCDM/ 1IPS

“*DELETE SOLVE.4»SOLVE .4

i COMMON /7IPSCOM/ IPS

*INSERT ACTIN,11

o

C

o THE 100 LODP PROCESSES DATA CARDS UNTIL ENDACT IS ENCOUNTERED

c

C

*INSERT ACTINGL17

c

(ee—eeee—== READ A DATA CARD

*INSERT ACTIN,22

C

(mmmmmcwcna IGNORE REMARKS

*INSERT ACTIN.23

i C

o -= TEST FOR END OF ACTIVE DATA

*INSERT ACTIN.24

C

Lomrmeeeee— LOOK FOR A MATCHING MNEUMONIC -~

*INSERT ACTIN,28

C |

Cmem=—eee=e—e NO MATCH FOUND

#INSERT ACTIN.30

C

C---——-—-- FOUND A MATCH

*INSERT ACTIN,31

C

c

c SET INDEX TO ADDRESS IN ACTIVE AND CORRECT FOR DFFSET
C ~ (INC ON DATA CARD)
C
c
*

*INSERT ACTIN.34

C-3
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|C

1 C

C.

c .

I — INITIALIZE ALL FLAGS AND COUNTERS -
*INSERT ACTIN .44

c

=== emes—ss-seosossecooo

C THE 210 LOOP. SCANS DATA COLUMNS ON A SINGLE CARD
¢

*INSERT ACTIN.46

c

I =—== TGNORE BLANKS

*INSERT ACTING47

¢

(==e===ew-== COMMA SEPARATES NUMBERS

*INSERT ACTIN.48

¢

(~=me—e=mee REAL NUMBER =mm=smcececmecccmccmcecann
*INSERT ACTIN.49

¢

o e —— SCIENTIFIC NOTATION

#INSERT ACTIN.50

¢

(=mm======= NEGATIVE

*INSERT ACTIN.51

¢

C=we—=e==a— NON=NUMERIC CHARACTEP -

*INSERT ACTIN.52

¢

Commmm—m——— ALPHABETIC CHARACTER

*INSERT ACTIN.53

c

I -~ CORRECT FROM DISPLAY CODE TD INTEGER DIGIT
*INSERT ACTIN,5S

¢ | -

Ce====ee—=- LEFT POSITIVE INDICATES NO DECIMAL POINT HAS BREEN FOUND
*INSERT ACTIN.57

c

o LEFT NEGATIVE INDICATES A DECIMAL POINT HAS BEEN FOUND -
*INSERT ACTIN.63

¢

€~ --

'C A COMMA OR END OF DATA CARD SIGNALS END OF NUMBER
¢

c | |

*INSERT ACTIN, 66

| Ce=eeeeaeee COMBINE LEFT AND RIGHT PORTIONS OF REAL NUMBER —=——-- -
*INSERT ACTING70
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STORE IN ACTIVE BLOCK

c .......... -

*INSERT ACTING.71

.C

Commmme— -=—= RESET FLAGS AND COUNTERS = ——
*INSERT ACTIN.83

c .

Crmmmmme- == NO DECIMAL POINT FOUND

*INSERT ACTIN.Bb

c

L ettt DATA GIVEN IN SCIENTIFIC NDTATIDN

*INSERT ACTIN.89

c

Ceew===e=m== INTEGER DATA

*¥INSERT ACTIN.SO

c

Cevmeccna -~ REAL DATA

*INSERT ACTIN,93

c

C(-====c=e=e SET FLAG TO SHOW A DECIMAL POINT WAS FOUND =~===
*INSERT ACTIN.96

c

(====e==we= SET FLAG TO SHOW SCIENTIFIC NOTATION -=erccccwe-
*INSERT ACTIN,99

ACCUMULATE EXPONENT

*INSERT ACTIN.103

c

Cr=wrenn= -~ NEGATIVE NUMBER

*INSERT ACTIN.104

c

Crmommme— —= NEGATIVE EXPONENT

*INSERT DIRACT.3

c

c

c ACTIVE CONTROL DATA IDENTIFIED BY THE MTH MNEUMONIC
c IN ARRAY NAME IS STORED IN THE ACTIVE COMMON BLOCK
c AT THE ADDRESS CONTAINED IN THE MTH WORD IN ARRAY LOC.
o :

c

*IDENT PINARY

*DELETE CSCMOD5.45CSCMOD5e4

1:COEF1(5)9LHDDF(5);PINN(30):PINH(30):STR0N(30))
2 STROM(30)
"|*DELETE CSCMOD3,20,CSCMOD3,20 :
COMMON/ACTDIR/NAME(75),L0C(75)

(XINSERT CsSCMOD5.21
" . IF{KAPT(I).EQsl) GD TO 50

APINT(I) = 0.

IF(KAPT(I)«.EQ.0) GO TO 50

A-55
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IF({I1.6T.1) GO TO 25
STROK = =1, -
DO 10 J=1,29
IF(STRON(J)LT.STROK) GO TO 15
STROK = STRON(J)
IF(S(1sT) eGEoSTRON(JI) ¢ ANDSS(1,I)4LE.STRON(J+1)) GO TO 20
10 CONTINUE
15 J =3 -1
20 APINT(I) = PINN(J)
G0 TO 50
25 STROK = -1,
DO 30 J=1,29
IF(STROM{J) LT STROK) GO TO 35
STROK = STROM(J)
TF(S(1sT)eGEsSTROMIJ) oANDS(1,I)LE.STROM(J+1)) GO TO 40
30 CONTINUE
35 J = § -1
40 APINT(I) = PINM(J)
50 CONTINUE

*DELETE ALGEAR.126,ALGEAR,128

. *DELETE ACTNG«99»ACTNG,101

. *DELETE ACTING3,ACTIN,3

| COMMON/ACTDIR/XNAME(75),L0C(75)
"*DELETE CSCMOD2+34,CSCMOD2,35

COMMON/ACTIVE/DATA(802)
DIMENSION IRA(55),MSG(58),IDATA(802)

*INSERT ACTIN,11

¢

¢ ZERD OUT PIN AND STROKE ARRAYS
iC

DO 10 J=683,802
DATALJ) = 0.
10 CONTINUE

*DELETE ACTING13,ACTIN,13
1 FORMAT(A651XsA351X»55R1»12)
*DELETE ACTING25,ACTIN.2%
DO 110 I=1,75
' *DELETE DIRACT+3,DIRACT.3
COMMON/ACTDIR/NAME(T5),L0C(75)
*DELETE CSCM0D2,31,CSCMDOD2.31

5 6HZETACl, 6HZETAC2, 6HIMODE » 6HPINN , EHPINM
1 6 6HSTRON 5, O6HSTROM /
*DELETE CSCMOD2,33,CSCMOD2,33

7 644y 645, 651y 6839 T13, 743, 773/
*IDENT KLUGEZ : :
- ®INSERT LGEAR1,155
c
CHetnsanss

c . S - - - . - -
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Cekdrkrrddr TEMPORARY FIX TO FREEZE NOSE SECONDARY

c
IF(I.EQ.,)) GO TO 59
C
CHettrthkss
C
_ #IDENT SECFIX
. *INSERT LGEAR1,173

S2(15,1) = =0,5*%ES2(1)
S2D1(15I) = ~1,€E-10
$2D2(1s1) = =1.,E-10
*DELETE LGEAR1.,1835LGEAR]1.184
61 IF(S2D2(15I).LT+0.) GO TD 140
IF(S2D1(151).LT.0.) S2D1(1,I) = O,

*INSERT LGEAR1,.187
S201(1,1I) = O,
*INSERT LGEA3C,.109

IF(TMP{1)eLT.0.) WRITE(6,1234) I,S2(15,1)552D1(151)»
1 52D2(1,1)
1234 FORMAT(1Xs 7TH¥=%<%-%,15,3F16.8)
IF(TMP(1).LT.0.) GO TO 31
¥IDENT TABFIX

*DELETE LGEA3C.205,LGEA3C.205
i CALL HIHO(35LOC(7)sNS2NDY,NSTRUT»DUsDU»S2(15s1I)sFI»DUsDUsC2(I))
*DELETE LGEA3C.208sLGEA3C,208

CALL HIHB({3,LDC(6),NS2NDYyNSTRUT,DU»DU»S2(151)sFI»DU»DU»C2(1))
*IDENT XSvmMoo
*DELETE ALGEAR 2245 ALGEARL 224
500 CONTINUE
*INSERT ALGEAR,230
XVALVE(I) = XSV(I)
" *DELETE ALGEAR.2335ALGEAR,233
| 299 CONTINUE
IF(XVALVE(I)NE.O.) GO TO 311

. ®*INSERT CSCMOD5.70
; XSV(I) = XVALVE(I)
. #DELETE ACTNG.2095ACTNG+209
500 CONTINUE
*INSERT ACTNG.213
XVALVE(I) = XSV(I)
. *DELETE ACTNG+2165ACTNG,216

299 CONTINUE

. IF(XVALVE(I).NE.O.) GO TO 311

*INSERT ACTNG.254

| XSV(I) = XVALVE(T)
. ¥IDENT GENFIX :

*DELETE REST.32,REST.32

CUMMUNIXACTNGIAICX(5);1PSTOX(5);DM35(3)

- *DELETE EXEe249EXE.24
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/¥ DM4&3 » INDVPC sDM&44  ( 7),NCASE
. *DELETE SDOMODS.1, SDDMODS.1
’ 34 DO 35 II=1,4059
*INSERT EXEe55
NCASE = 1H

i ®*INSERT XMAFIXe7

REYIND 7

. *DELETE CSCMOD6.4»CSCMOD6LS

| ®INSERT MIMIN,113
DO 45 I=1,5
45 INDINT(I) = 1
*DELETE DELTFIXe11sDELTFIXo11
COMMON/XACTNG/AIC, IPSTOP,UNSPRNGs NIN, TIMEL
*IDENT DELTEXX
*INSERT CSCMODS5 .48
DATA TIMEL,NIN/O.0/
*INSERT ALGEAR, 83
TF(NINJEQ.0) TIMEL = TIME
NIN = 1
DELT = TIME - TIMEL
TIMEL = TIME

*DELETE DELTFIXe3sDELTFIXW5
*INSERT ACTNG.67
DATA TIMELsNIN/O.»0/
*DELETE DELTFIXe13,DELTFIX.15
IF(NINJEQ.0) TIMEL = TIME
NIN = 1

DELT = TIME - TIMEL
TIMEL = TIME
*IDENT MOD282
*DELETE REST«31,RESTW31
COMMON/XALGEAZAIC(5),DM34(14),IPSTOP(5),DM34X(12)
*DELETE XMAFIXeTs XMAFIXW7 :
READ(T7) (DMD1(IJ)»IJ=1,11081)
*DELETE XMAFIXo8sXMAFIXo8B
WRITE(T) (DMD1(IJ)»1J=1,11081)
*DELETE - REST.82,REST.82
2 PGA1TyRXCG1y TTIMES UNSPRNGoNIN, TIMEL
*DELETE CSCMOD2.1065ALGEAR217
159 IF(SD1(1,I).LT.0.) GC TO 471
*DELETE ACTNG.2005ACTNG,202
159 IF(SD1(151)4LT.0.) GO TO 471
*IDENT MOD296

*DELETE CSCMOD2.805,CSCMOD2.80
IF(IMODE(I)oEQeO.AND.S(1,1),EQ.0.) 112,113

*DELETE CSCMOD2.133,CSCMDD2,133

*DELETE ACTNG«1269ACTNG.126

IF(S(151)eGTe0esOR,IMODE(I).EQ.1) GO TO 113
*IDENT REST1 ' . .

A-58
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*DELETE RESTe35,RESTH35

COMMON/XAUTS/DM38(11)
*DELETE MOD282.2,M0D282.2
READ(7) (DMD1(IJ)»1J=1,11084)
. *DELETE M0D282.3,M0D282,.3
! WRITE(7) (DMD1(1J),1J=1,11084)
*DELETE REST«93,REST.93 o

1 THPZ:TMPB:THPS:DELTSpERPUR’IPR

| *TDENT MOD329

*INSERT MIMIN.17 :

H = AMINLI(HT,HT1,HT2,HT3)
*DELETE HYTRY.2,HTTRY,2
*DELETE CSCMOD2.,131,CSCMOD2.132
*INSERT ALGEAR,.439

A-59

DP1(I) = (-00(I)4QSVI(I)=QSV3(I)+(AREALI(I) = APINT(I))

1 *SD1(1,1I))*BETA/VOLIT(I)
IF(S{151)eNE.OsosORJAIC(I)oNEsles) GO TO 64
DPI(I) = O,

64 CONTINUE
I3 = I + 3*NSTRUT
CALL INTEG(LA(I3),DP1(I))

*INSERT ALGEAR,515
IF(IMODE(I).EQ.0) GO TO 28

*DELETE ALGEAR.517,ALGEAR.518

*DELETE CSCMOD2.138,CSCMOD2,139

19 = I +9*%NSTRUT
CALL INTEG(LA(I9),DLTX1ID(I))
*INSERT CSCMODS.102
IF(IMODE(I)«EQ.0) GO TO 6
*IDENT MOD351
*¥INSERT MOD329.5
PGAIT1(I) = PGAL1I(I)
PGALIT(I) = PGAlI(I)
*IDENT M0D1029
*DELETE REST«.14»REST.14
COMMON/UPDCAL/DM14(201)
*DELETE REST«245REST .24
COMMON/XMIMIN/DM26(1008)
*DELETE CSCMOD3.4,CSCMOD3.4
COMMON/UPDCAL/NUM,P(100),Y(100)
*DELETE REST1.25REST1,2
READ(7) (DMD1(IJ)»1J=1,11204)

‘| *DELETE REST1.,3,REST1.3

WRITE(7) (DFDI(IJ)’IJ-I:IIZOG)
*DELETE INUPD+55INUPD W5

COMMON/UPDCAL/NUM,P(100),Y(100)
. *DELETE INUPD.65s INUPD .6

IF(NUM+N .LE. 100) GO TO 5
*DELETE INUPD.9s INUPD .9
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700 FORMAT(#ONUMBER OF INTEGRATION VARIABLES EXCEEDS MAX LIMIT 100%)
*DELETE LNUPD.3,LNUPD.3
COMMON/UPDCAL/NUM,P(100),Y(100)
*DELETE INPUZ 435 INPUZ,.3
COMMON/UPDCAL/NUM,P{100),Y(100)

~ *DELETE INPUZ.5, INPUZ,5

9 DO 10 I=1,100
*DELETE INTEGe3,INTEG.3
COMHDNIUPDCALINUH;P(IOO):Y(IOO)
*DELETE UPDAT.4sUPDAT .4
COMMON/UPDCAL/NUN,P(100),Y(100)
*DELETE MIMINST7SMIMING?
COMMON/UPDCAL/N,P(100),Y(100)
*DELETE MIMIN.,GyMIMIN,10

DIMENSION YMAX(100)»Y0(100),P0(100)»S(100)5YP(100)5Y1(100),
1 Z2(100)5XK(10053)
*DELETE LGDET+3,LGDET.3
COMMON/UPDCAL/NUM,P(100),Y(100)
*IDENT MOD1040
*INSERT AUTS 406
DELQI = DELQDE
*IDENT MODMIM

*DELETE MIMING173,MIMING,173
WRITE(65701) HT»H
701 FORMAT{(* INTEG RTN, HT = *,E15.89% H = *,E15,.8)
*IDENT MOD1048
*DELETE ALGEAR.3269ALGEAR.326
456 DELTX(I) = S(1,I)%12.0 = XSCOM(I)
*DELETE ACTNG,312,ACTNG,312

456 DELTX(I) = S(1,1)%12,0 ~ XSCOM(I)
*IDENT MOD1103
*INSERT LGEAR1.156
C MODIFICATION TO ACCOMODATE SECONDARY PISTON OF F& MAIN GEAR
IF(S{1,I).LE.O0.) GO TO 59
TF(S(1s1)eGECSB(T)I=(S2T(I)=S2(151))) 83,85

. C SECONDARY PISTON IN CONTACT WITH ORIFICE TUBE

83 IF(SD1(1,I)+1.E-4,GE,52D1(1,1)) 84,85
84 S2D1(1,1I) = SD1(15,1)
$2D2(1,I) = SD2(1,1)
GO TO 60
85 CONTINUE
*IDENT AERAT

*INSERT REST.37

COMMON/AEROCO/DM&1(8)
COMMON/XAERO/DM42(2)

~ *DELETE ‘MDD10294+4»M0D10294 4

READ(7) (DMD1(1J)»IJ=1511214)
*DELETE MOD1029+5,M0D1029,5
WRITE(7) (DMD1{IJ)s1Je=1,11214) -
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*INSERT 0PT1,204
- CALL AERO4
"SINSERT OPT1.545

SUBROUTINE AERD4
COMMON/DIRCOM/DM1(2)s X
CDHMDNITABCOHILOCS(115)’ST(115)
COMMON/TABDIR/TABLE(B00)
COMHUNIAERDCDIRTABIO(Z,,RTABSO(Z),LTABIO(Z),LTABBO(Z)
COMMON/XAERO/NIN, TIMEL

REAL LTAB10,LTABSBO

DATA TIMELsNIN/O.»0/

DATA RTABIO;RTABBO,LTABIO’LTABGOIB*O.I
IF(NINGEQ.O) TIMEL = X

NIN = 1

DELT = X = TIMEL

TIMEL = X

IND1 = LOCS(45)

IND2 = LOCS(114)

ATAB11 = TABLE(IND1)

ATAB12 = TABLE(IND1+1)

ATABB1 = TABLE(IND2)

ATABB2 = TABLE(IND2+1)

ATABLl = ATAB11 + RTABlO(1)*DELT
ATABl12 = ATAB12 + RTABLlO(2)*DELT
ATAB8]1 = ATABS81 + RTABBO(1)*DELT

ATABB2 = ATABBZ + RTABEO(2)*DELT
IF(RTAB10(1)eGTo0s+AND.ATAB11,GE.LTABLO(1)) GO TO 40
TF(RTAB10(1).LT.0.<AND.ATAB11.LE.LTAB10(1)) GO TO 40

10 IF(RTAB10(2)¢GTe0eesAND.ATABI12+GE.LTABLO(2)) GO TD 50
IF(RTAB10(2)¢LT0ssANDsATABI12,LE.LTAB10(2)) GO TO 50

20 TF(RTABBO(1).GT.0.sAND,ATABB1,GE.LTABBO(1)) GO TO 60
TF(RTABBO(1)+LTo00eANDATABB1.LE.LTABBO(1)) GO TD 60

30 TF(RTABBO(2)+GTe0ssAND.ATABB2,GEL.LTABBO(2)) GO TO 70
IF(RTABBO(2)eLTo0ssAND.ATABS2.LE.LTABBO(2)) GO TO 70
GO TO 80

40 ATAB11 = LTAB10(1)

RTABL1O(1) = O,
60 TO 10

50 ATAB12 = LTAR10(2)

RTAB10(2) = O,
60 TO 20

60 ATABB1 = LTABBO(1)
RTABBO(1) = O,

G0 TO 230 |

70 ATABS2 = LTABBO(2)
RTABBO(2) = O,

' 80 TABRLE(IND1) = ATAB11

; TABLE(IND1+41) = ATAB12

: TABLE(IND2) = ATABS1
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TABLE(IND2+41) = ATABSB2
RETURN
: END
*INSERT JMMODS .11
IF(SYM.EQ.6HRTABIO) GO TO 905
IF(SYM,EQ.6HRTABSO)Y GO TO 905
IF(SYM.EQ.6HLTAB10) GO TD 905
YJF(SYM.EQ,H6HLTABBO) GO TO 905
*INSERT JMMODS .16
905 CALL AEROIN(SYMy,RA)
G0 TO 100
*INSERT READ.194
SUBROUTINE AEROIN(SYM,RA)
DIMENSION RA(55)
COMMON/AERDCO/DATAX(8)
DATA DATAX/8%0,/7
CALL LINES(1)
WRITE(651) SYM,RA
FORMAT(18X»Ab55Xy55A1)
FORMAT(*OERRORLILLEGAL CHARACTER IN NUMERIC FIELD*)1R1,2H*%y¢)
IF{SYM,EQ.6HRTABI0) INDEX
IF(SYM.,EQ.6HRTABSO) INDEX
IF(SYM,EO.6HLTAB10) INDEX
IF(SYMJEQ.6HLTABBO) INDEX
NUMEXP = O
NEXP 0
IEX? 0
NL =
NR =
NUML (o]
NUMR 0
ISIGN = O
JSIGN = 0
LEFYT = 1
DO 210 I=1,5%6
IF(I.EQ.56) GO TO 140
IF(RA(IY.EQ.1H ) 60 TD 210
IF(RA(I).EQ.,1Hy) GO TO 140
IF(RA(Y).EQ,1H,) GD TO 170
IFI(RA(I)EQ.,1HE) GO TO 180
IF(RA(I).EQ.1H-) GO TO 200
NUM = SHIFT(RA(I)»é&)
NUM = NUM,AND,.000000000000000000778
IF{NUM.GTe36) GO TO 130
IFINUM.LT.27) GO TO 130
NUM s NUM - 27
IF(IEXP.EQ.,1) GO TO 190
IF(LEFTSGT.0) NUML = 10%NUML + NUM
JIF(LEFTLGT.0) NL = NL + 1 _ - - -

N =
[ I I )
-~ W

T 00N
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IF(LEFT,LT,0) NUMR = 10%NUMR + NUM
IF(LEFT.LT.0) NR = NP + 1
60 TO 210
130 CALL LINES(3)
 WRITE(652) RA(I)
G0 TO 210
140 TF(NL+EO,0.AND.NR.EQ,0) GO TO 210
IF(NR.EQ.0) GO TO 160 |
X = FLOAT(NUML) + FLOAT(NUMR) /{10, )%#NR
IF(JSIGN,EQ.1) NUMEXP = —NUMEXP
IF(IEXP.EQel) X = X%(10¢)#*NUMEXP
IF(ISIGN,EQ.1) X = =X
150 DATAX(INDEX) = X
NUML = 0
NUMR = 0
NL = 0
NR = 0
LEFT = 1
ISIGN = 0
JSIGN = 0
TEXP = 0
NEXP = 0
NUMEXP = 0
INDEX = INDEX + 1
60 TO 210
160 X = NUML
TF(JSIGN.EQ.1) NUMEXP = =NUMEXP
IF(TEXPLEQ.1) X = X#(10.)**NUMEXP
IF(ISIGN,EQ.1) X = =X
GO TO 150
170 LEFT = -1
GO TO 210
180 TEXP = 1
60 7O 210
190 NUMEXP = 10*NUMEXP + NUM
NEXP = NEXP + 1
G0 TO 210
200 IF(IEXP,EQ,0) ISIGN = 1
IF(IEXPLNEJO) JSIGN = 1
210 CONTINUE
RETURN
END
[*IDENT  MOD2056 »
#INSERT REST.42
DATA DM41/8%0,/
 *DELETE CSCMOD2.17,CSCHOD2417 -
| EQUIVALENCE (DMS(16),GREFF),(DM1(37),AIYYBS)
#DELETE AERAT 645 AERAT .64
*DELETE = PINARY.26,PINARY,26

A-63
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COMMON/ACTDIR/XNAME(77),L0C(TT)

"*DELETE PINARY+36sPINARY 36
D0 110 I=1,77
*DELETE PINARY.37»PINARY,.37
: COMMON/ACTDIR/NAMELT77)LOC(7T)
| *DELETE PINARY«39,PINARY.39
6 6HSTRON , G6HSTROM , G6HREDSLP, 6HDSTOP /
*DELETE PINARY. 405 PINARY. .40
7 644y 6435y 651y 683, 713, 743, 773, 392, 140/
*IDENT MoDp2075
*DELETE MOD282.55ALGEAR.219

159 SIGX = O,
IF(S01(1,1I).EQ.0.) GD TOD 471
SIGX = SD1(1,I)/ABS(SD1(1,I))

*DELETE ALGEAR,223,ALGEAR,223
1 + CFFOR(I))*SIGX*DMTANH(I) + FSTOP(I))
*DELETE MDD282+6»ACTNG,204

159 SIGX = O,
IF(SD1(1,1).EQ.0.) GO TO 47N
SIGX = SD1(1,I)7ABS(SD1(1,1))
*DELETE ACTNG.2085ACTNG.208
1 ¢+ CFFOR(T))*SIGX*DMTANH{(I) + FSTOP(I))
*IDENT MDD2203
*DELETE MOD282.,1,M0D282.1
*DELETE GENFIXels GENFIXW1l
COMMON/XALGEA/AIC(5),DM34(14),IPSTOP(5),0M34X(12)5DM34Y(5),
1 DM34Z(5),DM34A(65)
COMMON/XACTNG/AICX(B5), IPSTOX(5)»DM35(3),DM35X(5),DM35Y(5),
1 DM3572(65)

*¥INSERT REST.41

DATA DM34Y,DM34Z,DM24A/5%0,55%31000.,565%0,/
*INSERT REST.42

DATA DM35X,DM35Y,DM352/5%0495%310004965%04/
*DELETE AERAT«39AERAT,3

READ(7) (DMD1(IJ)»1J=1,11364)
*DELETE AERAT. 4, AERAT . &

WRITE(7) (DMD1(IJ)»1J=1,11364)
*INSERT MOD282+.4

3 »IGESRDSLPSITRIPLICU,IQCU,IXS»IA1,1A2,IA3,1A4,
& IAG)IAT»IA9»TAL10,1GD

*DELETE CSCMOD5+47,CSCMOD5.48
DIMENSION IPSTOP(5),AIC(5)sPGALT(S5)»IGE(S5)»ROSLP(S5)HITRIP(5),
1 ICU(S)»IQCU(5)»IXS(5)sTAL(5),TA2(5)5TA3(5),1A4(5),
2 IAG6(5), IAT(5)»1A9(5)51A10(5)5,1IGO(5)

*DELETE CSCMOD2,78,CSCMOD2.78

CIF(SD1(1sI)eLTo0es0sAND,PGAITI(I)eLE.—=1600, O)PGAIT(I)--IbOO 0
, IF(ITRIP(Y).EQ,1)G60 TD 101

. *DELETE ALGEAR.1T725ALGEAR.172

- TF(ABSEFT(I)) oLES+FORCHT(I)sAND4S{1sI)eLELES(I)IGO TO 150
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*DELETE ALGEAR,175,ALGEAR,175
: FORSST(I)==FT(I)
. *DELETE CSCMOD2.945CSCHOD2 494
N IF(IMODE(I)oEQs0.ANDoS(1sT)4LT<ES(I)IGO TO 421
| *DELETE ALGEAR.17€,ALGEAR.178
. #DELETE CSCMOD2.95,CSCMOD2,95
. #DELETE CSCMOD4 245 CSCHODS ¢ 24
01 TIF(S(1»I)eGToES(I))IISTROK(I) =1
TF(SD1(1,I)sLEOsB.AND,IFR(I)(EQ.0)G0 TO 2
*INSERT ALGEAR,.184
IFR(I)=0
*DELETE CSCMOD241055CSCMOD24105
158 IF(ABS(FT(I))eLE.FORCHT(I)eAND+S(15I).LE.ES(I)IGO TO 500
#DELETE CSCMOD2,107,CSCMOD2,107
IF(IMODE(I).EQ.0)GD TO 421
*DELETE ALGEAR.2265ALGEAR 226
IF(S(15I)eGT.ES(I))287,289
287  ISTROK(I)=1
ICU(I)=0
I0CU(I)=0
IXS(I)=0
c THE FOLLOWING LOGIC RETURNS THE GEARS»DURING REBOUND, TO INITIAL
c CONDITIONS IN THE EVENT THE GEAR CONTACTS THE SURFACE BEFORE
¢ THE LOGIC BETWEEN STATEMENTS 226 AND 421 IS FULLY EFFECTIVE
289 IF(ISTROK(I)eEQelsAND(DDELTA(TI)oLT40.0)IGO(I) =1
IF(IGE(I)eEQe1.,0R ITRIP(I).EQ.1)227,297
227 IF(1GO(I)<E0,0)60 TO 226
IF(DELTA(TI)eGTo0s0sANDWLFOR(I).EQ4040)2205226
220 IF(VCUM(I)eGT¢0s00001,0RVCUM{T) oL To=0,00001)221,222
221 QO(I)==VCUM(I)/DSTOP
G0 TO 226
222 PGA2T(I)=PGA1I(I)
Q0(1)=0,0
160(I)=0
226 IF(IGE(I)eEQ.1)2905297
*DELETE ALGEAR.2295ALEEAR 230
290 IF(ITRIP(I)+EQ.1.AND.IOPCO(I).EQ.1)GD TO 297
I0PCO(I)=0
IF(ABS{FORSST(I))eLELFT(I)IFORSSTL(I)==FT(I)
XSVDDD(I)=0,0 -
XSVDOD(I)=0,0 -
TF(DELTXI(I)eGTe0000001+0RDELTX1(T) oL To=0000001)60 TO0 210
DLTX1D(I)=0.0
60 TO 202
210 DLTX1D(I)=—DELTX1(I)/TAUF
202 XMA(I)=0,0
XMA1(I)=0,0

XMA2(I)=0.,0
XMA5(1)=0.,0
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XMA3(I)=0,0
XMAG(T)=040

XMAB(T)=0,0

XMA11(I)=0,0
XMAIDT(I)=0,0
XMA2DT(I)=0.0
XMA3DT(I)=0.0
XMA4DT(I) =040
XMAGDT(I)=0,0
XMATDT(I)=0.0
XMAGDT(I) =040
XMA10D(I)=0.0

*DELETE ALGEAR,231,ALGEAR.232

IF((PGALI(1)~200040)eLT.PGALIT(I).AND,
PGALT(I)eLT«(PGA1I(I)+2000,0))299,298

*DELETE XSVMOD+4yXSVMOD. 4

IF(XVALVE(TI).EQ.XBIAS{I)+AND.ICOSV(I).EQ.1)400,312

*DELETE ALGEAR.234»ALGEAR,273

312
314
298
313
292

303
300

293
295

304
302
294
311

316
317

IF(ICOSV(I).NEL1)313,314
IF(XVALVE(I)«NE.XBIAS(I})GD TO 311

- IF(ICOSV(I).EQ.1)G0 TO 311

IF(PGALIT(Y)eGToPGALITI(I)+2000,)2925293
IF(IXSVL(I)«EQ.1)G0 TO 311
XSVDOT(I)=XSVDMN(I)*PERCNT(I)

IPASS(I)=1
XVALVE(T)=XVALVE(I)+XSVDMN(I)*DELT*PERCNT(I)
IF(XVALVE(I)eLEe=0413)300,303
XSV(I)=XVALVE(I)

G0 TO 297

XVALVE(I)==0.13

XSVDOT(I)=0,0

IXSVL(I)=1

GO TO 294
IF{PGALT(])«LT,PGAII(])=2000.)2955294
IF{IXSVH(I).EQ.1)60 TO 311
XSVDOT(I)=XSVOMX(T)*PERCNT(I)

IPASS(I)=2
XVALVE(T)sXVALVE(I)+XSVDOMX(TI)*DELT*PERCNT(I)
IF{XVALVE(I)eGE«0,413)302,304
XSV(I)=XVALVE(TI)

G0 TO 297

XVALVE(I)=0.,13

IXSVH(I)=1

CONTINUE

XSVDOT{(I)=0,0

ICOSV(I)=2
IF(PGA2T(I)eGT4PGAII(I)+4000,0)3165315
IF(QSV(I)eLTL00(I), AND.ICOSV(I).EQ.1)317’318
XSVooT(I)=0,0 .
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XSV(I)=XVALVE(T)
’ GO TO 297
318 XSVDOT(I)=XSVOMN(I)*PERCNT(I)
XSV(I)=XVALVE(T)
GO TO 297
315 CONTINUE
IFINAC(I).EQ.1)GO TO 307
320 IF(IIXSVH{I).EQ,1)GD TO 305
XSVDOT(I)=XSVOMN(I)
IPASS(I)=3
XVALVE(TI)=XVALVE(I)+XSVOMN(I)*DELT
IF(XVALVE(TI).LE.XBIAS(T))305,306
306 XSV(I)=XVALVE(I)
GO 1O 297
305 XVALVE(I)=XBIAS(I)
XSVDOT(I)=0.0
TIXSVH(I)=1
GO TO 400
307 TIF(IIXSVL(I).EQ.1)GO0 TO 308
XSVDOT(I)=XSVDMX(I)
IPASS(I)=4
XVALVE(I)=XVALVE(T)+XSVDMX{TI)*DELT
IF(XVALVE(I).GE.XBIAS(I))308,309
309 XSV(I)=XVALVE(I)
G0 TO 297
308 XVALVE(I)=XBIAS(I)
XSvDOT(1)=0,0
ITXSVL(I)=]
#DELETE CSCMOD5.715ALGEARL278

‘I *INSERT ALGEAR.279

DELTX1(I)=0.0

¥INSERT ALGEAR,.283
' ICOSV(I)=0
Q0(I)=0.,0
0SvVcu(1)=0.,0
QSV1(I)=0.0
QSV3(I)=0.0
VCUM(I)=0.0
VOL1IT(I)=VOL1I(I)
VOL2T(I)=VOL2I(I)
VOL3T(I)=VOL3I(I)
ITRIP(I)=1
PGA1T1(I)=PGALlI(I)
PGAIT(I)=PGA1I(I)
PGA2T(I)=PGAL1I(]I)
PGA3T(I)=PGALI(I)
. "*DELETE ALGEAR+2905CSCMOD2,108
i 297 IF(ITRIP(I)eEQ.1)430,421
;. 430 IF(VCUM(I)eGT40+.00001.0R, VCUH(I) LT.-0.0000I)GU TD 631
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e0(I)=0,0
ICU(I)=]
GO TO 440

431 TIF(VCUM(I)elLT.-0,00001)60 TD 432

OD(I)'-VCUH(I)IDSTOP
- G0 TO 440

432 QO(I)=s=VCUM(I)/DSTOP

440 IF(QOSVCU(Y)eGTe0,00001,0R,QSVCU(I), LT.-0.0000I)GD TO 433
QSV(I)=0,0
IQCU(I) =1
G0 TO 420

433 IF(QSVCU(TI)eLT.-0,00001)CGO0 TO 434
QSV(I)==QSVCU(I)/DSTOP
GO TO 420

434 QOSV(I)==QSVCU(I)/DSTOP

420 TIF(XSV(I)eGT4XBIAS(I)+,000001)422,5423

422 IF(XSV(I)eGTe 0,0)XSVDOT(I)==XSV(I)/DSTOP
IF(XSVII)eLTe 0,0)XSVDOT(I)=XSV(I)/DSTOP
G0 TO 600

423 IFUXSVII)eLToXRIAS(I)=~,000001)424y425

424 XSVDOT(I)=s=XSV(I)/DSTOP
GO TO 600

425 XSVDOT(1)=0,0
IXS(I)=]

600 JFIXMAL1{I)eBTo0.00001 ORXMAI(I)eLT.-0,00001)G0 TO 601
XMAIDT(I)=0,0
IA1(I)=]
G0 TO 602

601 XMAlIOT(I)==XMA1(I)/7DSTOP

602 IF(XMA2(I)eGTo0,00001 o ORXMA2({I).LT,~-0,00001)G0 TO 603
XMA2DT(1)=0,0
IA2(I)=]
G0 YO 604

603 XMA2DT(I)==XMA2(I)/DSTOP

604 JIF(XMA3(I).GT.0,00001 o OR,XMA3(I),LT.-0,00001)GD TO 605
XMA3DT(I)=0,0
IA3(1I)s=1
GO TO 606

605 XMA3DT(I)==XMA3(I)/DSTOP

606 IF(XMA4L(I)eGTo0,00001 ORXMAL(I).LT,-0.00001)G0 TO 607
XMA4DT(I)=0,0 )
IA4(1)=1
GO TO 608

607 XMA4DT(I)=~XMA&(TI)/DSTOP

608 IF(XMA6(I)eGT.0,00001 .UP-XHAb(I)oLT-“0.00ﬂOl)GU YO 609
XMAEDT(I)=0,0 : :
TAG(T)=1]
G0 TO 610

609 XHAbDT(I)'-XHAb(I)IDSTDP .

,.
/'é\"rl {:
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610 IF(XMAT(I).GT+0.00001 +OR.XMAT(T),LT+=0,00001)60 TO 611
XMATOT(I)=0,0
IA7(I)=1
60 TO 612
611 XMA?DT(I)==XMAT(I)/DSTOP |
612 IF(XMAG(I).GT,0.,00001 .ORXMAS(I).LT.~0,00001)60 TO 613
XMA9DT(I)®0.,0 | ,
IA9(I) =1
60 TO 614
613 XMAGDT(I)==XMAG(I)/DSTOP
6146 IF(XMALO(T)e6T+0.00001 +OR<XMALO(I)<LT+=0000001)G0 TO 615
XMA10D(I)=0.0
1A10(1)=1
GO T0 421 _
615 XMA10D(I)==XMA10(I)/DSTOP
¢ THESE SWITCHES ARE EITHER ZERO OR ONE
421 IFCICUCT)+IQCUCTI)I+IXS(T)+TALI(T)4+TA2(T)+IAS(TI)I+TA4(T)+IAG(])
1  4IAT(I)+IA9(I)+YAIO0(I) .EQ., 11)ISTROK(I)=0

12=2%I+NSTRUT=-1
*DELETE ALGEAR+301,ALGEAR.301 _
‘1€ 2ZSSC IS A PERCENTAGE DOF SB(I) FOR ACTIVATING CONTROL
*DELETE CSCMOD5.77»CSCMOD5,77
1 (VMASS(I)*RDSLP(I))
| *DELETE ALGEAR+313,ALGEAR.313

IF(IGE(I).EQ.0)GD TO 131
WLFOR(I)=sWLFORR
INDEACT(1)=2
EPSILO(IN=EPSROL(I)
GO TO 451

131 IF(S(1,I).LE.ES{I))GO TO 431
IF(HMM(I).EQ.0)GO TO 451

*INSERT ALGEAR,330
IF(St15T) e LECES(I)oANDLJITRIP(I) EQ.1)GD TC 458
*DELETE ALGEAR.3385ALGEAR.338

458 Pl(I)=PGA1T(I)/144.,

459 VOLANT(I)=VOLANT(I)+OSVN{I)*DELT-QPUMPS{I)*DFLT

*DELETE ALGEAR.3545ALGEAR.334
IF(S(1,I)LEES(I)ANDITRIP(I).EQ.1)462,410

410 CALL LIMITS(XSV(I)yXSVDOT(I)sXSVMAX(I),XSVMIN(I))
CALL FLOZE2(PS(I)sPR{IIsPI(I)»XLPSVI(I)sXLPSV3(I)»RCLSV(I)y»DSV(I),

*INSERT ALGEAR.397

IGE(I)=0

ITRIP(I)=0

*INSERY ALGEAR,412

IF(IMDDE(I).EQ.0)GO TO 55

. IF(ISTROK(I).EQs1)IGE(I)=]

*INSERT ALGEAR.439

’ TF(IGE(I)oEQe14AND.ICOSVII).EQ.1)GO0 TO 63

IF(DELTA(I)«GT+0ssAND.IGO(I).EQ,1)G0 TO 63
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*DELETE ‘MOD329,4»M0D329,5
IF(S(I)I,ONEQODOOUR-AIC(I’oNEolo_,64’63

| 63 PP1(I)=0.0

| *INSERT MOD329,9
IF(S{1,T).LE.ES(I))GD TO 29

*DELETE ALGEAR.5265ALGEARL526
IF(IGE(I).EQ.1)G0 TO 29

*DELETE ALGEAR.535,ALGEAR,538

*DELETE M0D329,10,M0D0329,.10

29 I9s=I1+49#NSTRUT
*DELETE CSCMOD2+.140,CSCMOD2,140
27 16=3%T+6%NSTRUT=2

*INSERY CSCMOD2,.,145
CALL LIMITS(XSVII)»XSVDOT(I)s XSVMAX{TI),)XSVMIN(T))
CALL LIMITS(XSVDOT(I),)XSVDD(I)sXSVDMX(I)sXSVDMN(Y
CALL LIMITS(XSVDD(I),XSVDDD(I)yXDDMAX{I)sXDDMIN(]

*INSERT GENFIX,8
2 »IGESRDSLPSITRIP,ICU»IQCU»IXS»TA1,IA251IA3,1A4)
3 TIA6,IAT7»TAG9»1IA10,1G0

*DELETE ACTNG.%8,ACTNG.58 }
DIMENSION IPSTOP(S5)sAIC(5)sPGALIT(5)s IGE(S5)sRDOSLPIB)LITRIP{(5),
1 ICU(S5)»IQCU(S5)»IXS(5)»TAL(5)»IA2(5)»IA3(5)»1A4(5),
2 IAG6(5)IAT(5),IA9(5)51A10(5),1G0(5)

*DELETE ACTNG,103,ACTNG.103
TF(SD1(191) el ToO0e0eANDPGAITI(I)eLEe~1600s0)PGAIT(I)n=1600,0
IF(ITRIP(I).EQ.1)60 TO 101

))
))

*DELETE ACTNG.157,ACTNG. 157
IF(ABS(FTII)) LE.FORCHT(I)oANDoS(15I).LE.ES(I))IGO TO 150
*DELETE ACTNG+1605ACTNG4160
FORSST(I)==FT(])
*DELETE ACTNG.162,ACTNG.162
IFCIMODE(Y)eEQeOoANDaS(1sI)LTLES(I))IGO TO 421
*DELETE ACTNG+1635,ACTNG.164
*DELETE ACTNG+1665ACTNG,166

801 TIF(S(1,1).GT.ES(I))ISTROK(I)=1 _
IF(SD1(1sT)eLEcO+8sANDIFR(I).EQ.,0)GO TD 2

*INSERT ACTNG,168
IFR(I)=0
*DELETE ACTNG,1995ACTNG,199
158 IF(ABS(FT(I))sLE.FORCHT(I)«AND, S(I’I) LE.ES(I))GD TO 500
*DELETE ACTNG,2109ACTNG. 210
IF(IMODE(I).EQ.0)GD TO 421
*DELETE ACTNG,2115ACTNG.211

IF(S(1,1)GT,ES(1))2675289
287 ISTROK(I)=}

ICU(T) =0

I0CU(T)=0

IXS(I)=0
c. THE FOLLOWING LOGIC. RETURNS THE GEARS»DURING REBOUNDs TO INITIAL

-

1}
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c CONDITIONS IN THE EVENT THE GEAR CONTACTS THE SURFACE BEFORE .
c THE LOGIC BETWEEN STATEMENTS 226 AND 421 IS FULLY EFFECTIVE
289 TF(ISTROK(I)eEQel1eANDDDELTA(I)eLTo0.0)IG0(I)=]
IF(IGE(I)eEQel1+ORITRIP(T).EQ.1)227,297
227 1IF(IGO(I).EQ.0)GD TO 226
IF(DELTA(I)eGTe0e0sANDWLFOR(I)sEQ.0.0)220,226
220 IF(VCUM({I)eGT40.00001.0R.VCUM(I)oLTo=0,00001)221,222
221 QO(I)==~VCUM(I)/DSTOP
GO TO 226
222 PGA2T(I)=PGAlI(I)
Q0(1)=0.0
IGO0(1I)=0
226 IFUIGE(I).EQ.1)290,297
*DELETE ACTNG+2125ACTNG,213
290 IF(ITRIP(I)eEQel,AND.IOPCO(I)EQe1)G0 TO 297
I0PCO(I)=0
IF(ABS(FORSST(I))oLELFT(I)IFORSST{(I)=-FT(I)
XSVDDD(I)=0.0
XSVDD(I)=0.0
IF(DELTX1(1)eGT00.00001,0RDELTX1(I)elToe~0,00001)G0 TO 210
DLTX1D(I)=0.0
60 TO 202
210 OLTX1D(I)=-DELTX1(I)/TAUF
202 XMA(I)=0.,0
XMA1{I)=0,0
" XMA2(I)=0.0
XMA5(I)=0.0
XMA3(I)=0,0
XMA4(I)=0,0
XMAB(I)=0.,0
XMA11(I)=0.0
XMAIDT(I)=0.,0
XMA20T(I)=0.0
XMA3DT(I)=0.0
XMA4DT(I)=0.,0
XMAGDT(I)=0.0
XMATDT(I)=0,.0
XMAGDT(1)=0.,0
XMA10D(1)=0,0
*DELETE ACTNG.214,ACTNG,215
TF((PGA1I(I)-2000.0)¢LT.PGAIT(I).AND,
1 PGAIT(I)LT.(PGALI(I)+2000. O))299)298

*DELETE XSVMOD¢ 99 XSVMOD .9
IF(XVALVE(T) EQ.XBIAS(I) AND,ICOSV(I), EQ.1)4009312
*DELETE ACTNG.2175ACTNG.253

312 IF(ICOSV(I)eNE.1)313,314

I 314 IF(XVALVE(I)«NE.XBIAS(I))IGO TO 311

. 298" IF(ICOSVI(I).EQ.1)60 TO 311

. 313 IF(PGALIT(I).GT.PGAL1I(I)+2000,)292,293




292

303
300

| 293
295

304
302
294

- 311

1316

317
318

315
;320

306

305

307
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IF(IXSVLIT),EQ.1)G0 TO 311
XSVDOT(I)=XSVOMNII)*PERCNT(I)
IPASS(I)=1
XVALVE(I)=XVALVE(I)+XSVOMN(I)*DELT*PERCNT(I)
IF(XVALVE(I)4LEL~0,13)300,303
XSV(I)=XVALVE(I)

60 7O 297

XVALVE(I)==0,13

XSvpOT(I)=0.0

IXSVL(I)=1

GO TO 294
IF(PGALIT(I).LT,PGA1I(I)-2000.)295,294
IF{IXSVH(TI).EQ.1)GD TO 311
XSVDOT(I)=XSVOMX{I)*PERCNT(I)
IPASS(I)=2
XVALVE(I)=XVALVE{I)+XSVDMX(I)*DELT*PERCNT(I)
IF(XVALVE(I)sGE+0«13)302,304
XSV{I)=sXVALVE(I)

G0 TO 297

XVALVE(I)=0,13"

IXSVH(I)=]

CONTINUE

XSVDOT(I)=0.0

ICOSV(I)=1
TF(PGA2T(TI)GT.PGAII(1)44000.0)3165315
IF(QSVII) eLTeQO(I),ANDSICOSV(I)+EQ.1)317,318
XSVDOT(I)=0.0

XSV(I)sXVALVE(T)

GO TO 297
XSVDOT(I)=XSVDMN(I)*PERCNT(I)
XSV(I)=XVALVE(T)

GO TO 297

CONTINUE

IF(NAC(I).EQ.,1)G0 YO 307
IF(IIXSVH{I).EQ,1)G0 TO 305
XSVDOT(I)=sXSVDMNI(T)

IPASS(I)=3
XVALVE(I)sXVALVE(I)+XSVOMN(I)*DELT
IF(XVALVE(TI).LE.XBIAS(I))305,306
XSV(I )sXVALVE(I)

GO TO 297

XVALVE(I)=XBIAS(I)

XSvDOT(I)=0.0

IIXSVH(I)=]

GO TO0 400

IF(IIXSVL(I).EO.I)GO Y0 308
XSVDOT(I)=XSVOMX{T)

IPASS(I)=4
XVALVE(I)'XVALVE(I)+XSVDHX(I)*DELT

(21
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: IF(XVALVE(I) GE«XBIAS(I))308,3009
309 XSVI(T)=XVALVE(T)
: 60 TO 297 '
308 XVALVE(I)=XBIAS(I)
XSVDOT(I)=0,0
TIXSVL(I)=1
*DELETE - CSCMODS5.,8T7»ACTNG.256
*INSERT ACTNG,257
DELTX1(I)=0,0
*INSERT ACTNG,261
ICOSV(I)=0
Q0(1)=0.0
QSVCU(I)=0,0
QSV1(I)=0.0
QSV3(1)=0,0
VCUM(I)=0,.0
VOLIT(T)=YOL1I(I)
VOL2T(I)=VOL2I(I)
VOL3T(I)=sVOL3I(])
ITRIP(I)=]
PGALT1(I)=PGAL1I(I)
PGAIT(I)sPGALII(I)
PGA2T(I)=PGALI(I)
PGA3T(I)=PGALI(]) :
| *DELETE ACTNG,2689ACTNG,272
297 IF(ITRIP(I).EQ.1)430,421
430 IYF(VCUM(I).GT.0,00001,0R, VCUH(I).LT.-O 00001)G0 TO 431
QD(I)=0,0
ICU(I)=1
GO TO 440
431 IF(VCUM(I).LT.-0. OOOOI)GD TO 432
Q0(I)==VCUM(I)/DSTOP
G0 TO 440
432 QO(I)==VCUM(I)/DSTOP
440 IF(QSVCU(I)eGT40.,00001,0R.QSVCU(I) LT.,-0,00001)G0 TO 433
QSV(I)=0.0 '
IQCU(TI) =1
60 TO 420
433 IF(QSVCU(I).LT.-0,00001)G0 TO 434
OSV(I)==QSVCU(I)/DSTOP
G0 TO 420
434 QSV(I)==-QSVCU(I)/DSTOP
420 IF(XSV(I). GT.XBIAS(I)4.000001)4229423
422 IF{XSV(I).GT. OoO)XSVDOT(I)--XSV(I)IDSTOP
IFIXSV(I)oLT, OoOlXSVDOT(I)'XSV(I)IDSTUP
! GO TO 600 .
+ 423 TIF{XSV(I). LT.XBIAS(I)-.000001)624’425
. 424 XSVDOT(I)==-XSV(I)/DSTOP '
> . GO0 TO 600
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425
600

601
602

603
604

605
606

607
608

609
610

611
612

613
614

615

421

1
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XSVDOT(I)=0,0

IXS(I)=1

IF(XMAI(I)eGTo0.00001 ORXMA1(I)ulT.-0.00001)CG0
XMA1DT(I)=0,0

IAL(I)=1

GO TO 602

XMAIDT(1)==XMA1(TI}/DSTOP

IF(XMA2(I)eGTe0,00001 .OR, XHAZ(I) LT.~0,00001)G0
XMA2DT(1)=0,0

IA2(I)=1

GO TO 604

XMA2DT(I)==XMA2(T)/DSTOP

IF(XMA3(T)eGTe0,00001 «ORXMA3(I)elLT.-0,00001)G0
XMA3DT(I)=0,0

IA3(I)=1

GO TO 606

XMA3DT(I)==XMA3(I)/DSTOP

IF(XMA4(I)eGT,0.00001 .OR.XMA4(I).LT.~0,00001)60
XMA4DT(I)=0,.,0

IA4(I)=1

GO YO 608

XMALDT(I)=~XMAL(TI)/DSTOP

IF(XMAL(I)eGTo0400001 (ORXMAGII)eLTW2=0.00001)G0
XMAGDT(1)=0,0 '
IA6(1)=1

G0 T3 610

XMAGDT(I)==XMAG(TI)/DSTOP

IF(XMA7(I)e6GTe0.00001 +ORXMAT(I}4LTe~0,00001)G0
XMATDT(I)=0.0

IAT(I)=1

G0 TN 612

XMATDT(I)==XMAT(I)/DSTOP

IF(XMA9(I)e6GTo0,00001 +ORXMAG(I)(LT+~0.00001)6G0
XMAGDT(I}=0,0

IAG9(I)=1

GO TO 614

XMAQDT(I)==XMAQ(I)/DSTOP

10

T0

T0

10

10

T0

A-T4

601
603
605
607
609
6#1

613

IF(XMA10({I),GT.0,00001 ,OR.XMA10(I),LT,-0,00001)G0 TO 615

XMA10D(I)=0,0

IA10(1I)=1

GO TO 421

XMAIOD(I)=~=XMA1O(I)/DSTOP

THESE SWITCHES ARE EITHER ZERD OR ONE

IFCICUCII+IQCUCTII+IXSCI)4TAL(TII4TA(TI)+TAB(TI)+IAL(IN+IAGLY

+TAT(II4TA9(II+IALIO(T) LEQs 11)ISTROK(I)})=O
12=2%T4NSTRUT-1 .

*DELETE ACTNG+285,ACTNG, 285

c

ISSC IS A PERCENTAGE OF SB{I) FOR ACTIVATING CONTROL

*DELETE ACTNG«293,ACTNG,293

¥

V]
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1 (VMASS(I)#*ROSLP(I)).
*DELETE ACTNG+2995ACTNG.299
IF(IGE(I)«EQ,0)GO TO 131
WLFOR(I)=WLFORR
INDEACT(I)=2
EPSILO(IN=EPSROL(I)
G0 TD 451
131 IF(S(1,I).LE.ES(I))IGO TO 451
IF(HMM(I) EQ.,0)GO TO 451

*INSERT ACTNG.316
IF(S(I:I)oLE.ES(I)oAND.ITRIP(I).EO.l)GD TO 458
*DELETE ACTNG+324,ACTNG.324

458 PL{I)=PGAlT(I)/144,
459 VOLANT(I)sVOLANT(I)+OSVN(I)*DELT-QPUMPS(I)*DELT
*DELETE ACTNG+3405ACTNG.340
IF(SU1sT) e LE«ES(I)eANDJITRIP(I)+EQ.1)462,410
410 CALL LIMITS(XSV(I)sXSVDOT(I),»XSVNAX{I))XSVMIN(I))
CALL FLOZEZ(PS(I)’PR(I!,PI(I):XLPSVI(I)9XLPSVB(I)’RCLSV(I)'DSV(I)’
*IDENT MOD2235
*DELETE M0D2203,41,M0D02203 .41
IF(DELTA(I)eGT.0.) IGO(I) = O
*DELETE MOD2203.,235,M0D2203,.235
IF(ITRIP(I)eEQ.1l) GO TO 63
*DELETE M0D2203,277,M0D02203.277
IF(DELTA(I)«GT.0.) IGO(I) = O
"*IDENT M0OD2342
*DELETE M0OD2203,2165M0D2203,216
1 (VMASS{I)*REDSLP(I))
. *IDENT MOD3028
*DELETE M0D2203.452,M002203.452
1 (VMASS(I)*REDSLP(I))
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