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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 landings. The program models the performance of an 

aircraft during a takeoff roll or during the glide slope, flare, 

impact, a,ld 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, etc. Extensive 

locumentation of the TOLA program--its capabilities, problem 

formulation, and user and programmer guldes--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 program FATOLA at NASA 

Langley. FollOWing validation of the flexible airframe analysiS and 

some additional modifications to the program to improve its 

capabilities (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 qn rough runways. Additionally, a program 

restart capability has been added as well as other program 

enhancements. 



This report includes 

capabilities, a detailed 
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a brief description of the added 

description of specific program changes, 

and includes information required for a user to exercise the new 

options. A complete listing of the modifications to the FATOLA 

program is included as an appendix. 
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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 
o 

CN • A restart capability has been added to the program. 
o 

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 
f 

impact limit force (WLFOR) is determined from the value of the 

gear-airframe interface force (WFORT) very shortly after aircraft 

touchdown. This determination is made when the work potential of 

the strut (energy dissipation potential) exceeds the aircraft energy 

at touchdown apportioned among the main gears. The gear-airframe 

interface 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 impact limit force. 

After the initial impact energy has been dissipated and the 

aircraft is in the rollout phase of the landing simulation, the 

control limit force is reduced to a value where the shock strut 

force is controlled to support the aircraft weight. The transition 

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

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~ 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 LGEAR1 (see Figs. 1 & 2). However, passive 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 is a term used in 

the FATOLA calculation of the shock strut acceleration: 

FATOLA 
WFORT = f(Fcg ) 

ACTIVE 
SD2 = f(FORSST) CONTROL 

ROUTINES CODE 

• 



SUBROUTINE 

LGEAR1 
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SUBROUTINE 

LGEAR2 

SUBROUTINE 

EXE 
....--...,. 

SUBROUTINE 

OPT4 

SUBROUTINE 
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r LGEAR3 

5 

SUBROUTINE 
I---~ LGEA3C 

FIGURE 1: 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--performs the active nose gear calculations 

PHLOZ2--calculates initial servovalve hydraulic variables 

FLOZE2--calculates servovalve hydraulic variables 

LIMITS--sets limits on servovalve power spool motion and 

displacements 

The active control variables have all been blocked into labeled 

common, including the additional input variables. This common block 

is named ACTIVE and has been added to FATOLA subroutines EXE, OPTl, 

LGEA3C, and SDFLGP, as well as the active subroutines ACTINIT, 

ACTIN, and ALGEARl. See Tables land 2 for lists of the added input 

variables and other key program variables. 

The active control mode is enabled by setting the landing gear 

type indicator 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 passive gear calculations, using 

the active gear subroutines, the switch IMODE(I) must be set to zero 
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for each gear. Set IMODE(I) to one for each gear for active gear 

calculations. These tests take place in subroutines EXE and OPTl. 

Subroutine SDFLGP has been extensively modified to output values of 

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

file. 

VARIABLE 
NAME 

AMUH 

APINT 

AREAl 

AREA2 

AREA3 

AREMO 

ARE03 

BETA 

BLMU 

TYPE 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

TABLE 1 
INPUT VARIABLES 

UNITS 

LBF-
SEC/FT2 

FT2 

FT2 

FT2 

FT2 

FT2 

FT2 

LBF/IN2 

• 
DESCRIPTION 

Dynamic viscosity of 
hydraulic fluid 

Area of metering pin as 
function of strut stroke 

Area of strut hydraulic 
chamber (piston) 

Area of strut pneumatic 
chamber (cylinder) 

Area of chamber between 
piston and cylinder 

Area of strut main 
orifice 

Orifice area of chamber 
between piston and cylinder 

Bulk modulus of hydraulic 
fluid 

Coefficient of friction 
for strut lower bearing 



BUMU ARRAY 

CDMOC ARRAY 

CDMOE ARRAY 

CDSV ARRAY 

CD3 ARRAY 

CFFOR 

DIOTA 

DSV ARRAY 

EPSILO ARRAY 

EPSROL· ARRAY 

EPSSLP 

ETASV 

FWORK ARRAY 

-r 

LBF 

DEGREES 

INCHES 

LBF 

LBF 

LBF/SEC 

l/SEC 

Coefficient of friction 
for strut upper bearing 

Strut main orifice compres
sion discharge coefficient 

Strut main orifice exten
sion discharge coefficient 

.. Servovalve orifice 
discharge coefficient 

Discharge coefficient for 
chamber between piston 
and cylinder 

Coulomb friction force 
between piston and 
cylinder bearings 

Angle between body x-axis 
and wing main chord 

Diameter of servovalve 
spool 

Tolerance about impact 
control limit force 

Tolerance about rollout 
control limit force 

Time rate of change of 
tolerance about transi
tion control limit force 

Damping coefficient in 
servovalve transfer 
function 

Coefficient for selecting 
value of impact limit 
force 

9 



GAMAH 

GNR 

IMODE 

IRST 

KAPT 

LTAB10 

LTAB80 

OMRUN 

PATM 

PERCNT 

PGAHAC 

PGALAC 

PGA1I 

PGA2I 

PGA3I 

ARRAY 

INTEGER 
ARRAY 

INTEGER 
ARRAY 

REAL 
ARRAY 

REAL 
ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

LBF/FT3 

DEGREES 

LBF/FT2 

LBF/FT~ 

LBF/FT2 

LBF/FT2 

LBF/FT2 

LBF/FT2 

O=Off 
l=On 

O=None 
l=Write 
2=Read 
3=Read/ 

Write 

O=No Pin 
l=Constant 

Area 
2=Variable 

Area 

Specific weight of 
hydraulic fluid 

Constant -- set to 0.0 

Switch to select active 
control for each gear 

Restart indicator 

Indicator for metering 
pin 

CN limiting value 
o 

CA limiting value 
o 

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 
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PINM ARRAY 

PINN ARRAY 

QPUMPS ARRAY FT3/SEC 

RCLSV ARRAY INCHES 

RHOH SLUGS/FT3 

RTABlO ARRAY 

RTAB80 ARRAY 

STROM ARRAY FT 

ST10N ARRAY FT 

TAUF SEC 

TCI SEC 

TC2 SEC 

TC3 SEC 

TC4 

VOLACI ARRAY 

VOLANI ARRAY 

Main 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 

CN rate of change 
o 

CA rate of change 
o 

Main gear stroke table 
for pin area 

Nose gear stroke table 
for pin area 

Time constant in strut 
position feedback loop 

11 

Time constant of elec
tronic compensation network 

Same defin~tion as TCI 

II II " " 

" II " " 

Total volume of high 
pressure accumulator 

Initial volume of charging 
nitrogen of high pressure 
accumulator 
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VOLlI ARRAY FT3 Initial volume of hydraulic 
fluid in shock strut piston 

VOL2I ARRAY FT3 Pneumatic volume of 
charged strut 

VOL3I ARRAY FT3 Volume between strut piston 
and cylinder 

WC SEC-1 Corner frequency in active 
control servovalve 
transfer function 

WC1 SEC-1 Natural frequency in 
electronic compensation 
network 

WLFOR ARRAY LBF Control limit force for 
impact 

WLFORR LBF Control limit force for 
rollout 

WSV SEC-1 Natural frequency in active 
control servovalve transfer 
function 

WSV1 IN Window width of servovalve 
orifice for high pressure 

WSV3 IN Window width of servovalve 
orifice for low pressure 

XBIAS ARRAY IN Servovalve spool displace-
ment for controlling strut 
charging pressure 

XDDMAX ARRAY IN/SEC2 Maximum positive accelera-
tion of servovalve spool 

XDDMIN ARRAY IN/SEC2 Maximum negative accelera-
tion of servovalve spool 



XKA ARRAY 

XKF ARRAY 

XKSV ARRAY 

XLPSVI ARRAY 

XLPSV3 ARRAY 

XSCOM ARRAY 

XSTHR 

XSVDMN ARRAY 

XSVDMX ARRAY 

XSVMAX ARRAY 

XSVMIN ARRAY 

ZETACI 

ZETAC2 

AMPS/VOLT 

VOLT/IN 

IN/AMP 

IN 

IN 

IN 

FT 

IN/SEC 

IN/SEC 

IN 

IN 

Elec cont. 
function 
not used 
in program 

Amplifier gain in active 
control loop 
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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 under lap 
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 



VARIABLE 
NAME 

ACON 

AIC 

AP2TO 

BCON 

BLFORT 

BUFORT 

CCON 

CMASNG 

COEFO 

COEFI 

COEF3 

COPA 

TYPE 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

TABLE 2 
OTHER VARIABLES 

INITIAL 
UNITS VALUE 

0.0 

LBF/FT2 

LBF 

LBF 

SEC 

SLUGS 

DESCRIPTION 

1./W **2*W sv c 

Switch for regulating flow 
between strut piston and 
cylinder 
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Absolute value of pneumatic 
. charging pressure in strut 

Normal force between strut 
piston and cylinder at 
lower bearing 

Normal force between strut 
piston and cylinder at 
upper bearing 

Effective mass at nose 
gear root 

Strut main orifice flow 
coefficient modified for 
dYh/dP 

Coefficient of flow from 
high-pressure accumulator 
to strut piston 

Coefficient of flow from 
strut piston to low-pressure 
reservoir 

cos (<Pta) 
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CSV1 ARRAY FT3/ Servovalve orifice 
SECIi:BF coefficient fromaccumu-

lator to strut piston 

CSV3 ARRAY FT3/ Servovalve orifice 
SECIi:BF coefficient from strut 

piston to reservoir 

DCON 1.0 

DELTX ARRAY INCHES 0.0 Difference between strut 
stroke and command stroke 

DELTX1 ARRAY VOLTS Product of DELTX and posi-
tion feedback gain in 
piston control loop 

DF ARRAY LBF 0.0 Variation of gear-airframe 
interface force about 
control force 

DLTXlD ARRAY VOLTS/ 1.0 Time rate of change of 
SEC DELTX1 

DMD1 ARRAY Restart data block 

DMTANH ARRAY Function of hyberbolic 
tangent 

DP1 ARRAY LBF-SEC/ 0.0 Time rate of change of 
FT2 hydraulic pressure in 

strut piston 

DSTOP FT .004 Stopping distance for 
strut extension stop 

DWFORT LBF Earth axes force at aircraft 
center of gravity 

ENCG FT-LBF Kinetic energy at aircraft 
center of gravity 

ENUP ARRAY FT-LBF 0.0 Kinetic energy of aircraft 
at landing gear root 

FFORT ARRAY LBF 0.0 Strut axial friction force 



FONHST ARRAY LBF 

FORCHT ARRAY LBF 

FORSST ARRAY LBF 

FSTOP ARRAY LBF 

FSTOPK LBF/FT 

HMM ARRAY 

IA1 ARRAY 

IA2 ARRAY 

IA3 ARRAY 

IA4 ARRAY 

IA6 ARRAY 

IA7 ARRAY 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o 

o 

o 

o 

o 

o 

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, 1=on 

Indicator for defining the 
return of notch-network 
compensation current to 
zero when gear is ful1y
extended during rebound; 
=0, non-zero current; 
=1, zero current 

Same as IA1 

Same as IA1 

Same as IA1 

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 
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IA9 

IAlO 

ICOSV 

ICU 

IFR 

IFSTOP 

IGE 

IGO 

IIXSVH 

ARRAY 

ARRAY 

INTEGER 
ARRAY 

ARRAY 

INTEGER 
ARRAY 

INTEGER 
ARRAY 

ARRAY 

ARRAY 

INTEGER 
ARRAY 

o 

o 

o 

o 

o 

o 

o 

o 

o 

Indicator for defining the 
return of second lead-lag 
network compensation cur
rent to zero when gear 1s 
fully-extended during 
rebound: 
=0, non-zero current; 
=1, zero current 

Same as IA9 

Servovalve control indi
cator for return to null 
position 

Indicator for defining 
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when the fluid volume in 
the strut piston has 
returned to the fully
extended strut value during 
rebound: 
=0, has not returned; 
=1, 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 

IOPCO 

IPASS 

IPSTOP 

IQCU 

ISET 

ISTROK 

INTEGER 
ARRAY 

ARRAY 

INTEGER 
ARRAY 

INTEGER 

INTEGER 
ARRAY 

INTEGER 
ARRAY 

INTEGER 

ARRAY 

INTEGER 
ARRAY 

INTEGER 
ARRAY 

o 

o 

o 

1 

1 

o 

o 

o 

1 

o 

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 
l=first pass 

Indicator for control 
operation during return 
to null position 

" 

" 
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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 

PGAITl 

PR 

PS 

PI 

QC 

QO 

ARRAY 

INTEGER 
ARRAY 

INTEGER 
ARRAY 

I~TEGER 

ARRAY 

INTEGER 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

o 

o 

o 

o 

LBF/FT2 

LBF/FT2 

LBF/FT2 

LBF/FT2 

LBF/IN2 

LBF/IN2 

LBF/IN2 

IN3/SEC 0.0 

FT3/SEC 0.0 

Indicator defining the 
condition of servovalve 
spool displacement equal 
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to bias value for the 
fully-extended strut during 
rebound: 
=0, unequal 
=1, equal 
Indicator for control 
operation during return 
to null position 

II 

Fluid flow indicator 
0=0££; 
l=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 



QS1 

QS3 

QSV 

QSVCU 

QSVN 

QSV1 

QSV3 

QTOLER 

REDSLP 

RESA 

SA 

SBFOT 

SIPA 

UNSPRNG 

VCUM 

VELDEC 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

IN3/SEC 

0.0 

FT3/SEC 0.0 

.0001 

LBF /SEC 1.ES 

0.0 

0.0 

0.0 

SLUGS 

0.0 

FT/SEC 0.0 

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 
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Volume expansion or 
compression rate of nitrogen 
in high pressure accumulator 

See QS1 

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 (~a) 

Mass of stru~ 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 



VMASS 

VOLAHT 

VOLANT 

VOLIT 

VOL2T 

VOL3T 

WFORT 

XMA 

XMAI ••• 4 

XMAS 

XMA6,7 

XMA8 

XMA9,IO 

XMAII 

XMU 

XSTOT 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

SLUGS 

FT3 

LBF 

AMPERES 

" 

" 

" 
AMPERES 

AMPERES 

AMPERES 

CENTIPOISE 

FT 

0.0 

0.0 

0.0 

Vehicle mass 

Volume of hydraulic fluid 
in high pressure accumu
lator 

Volume of nitrogen in high 
pressure accumulator 

Volume of hydraulic fluid 
in strut piston 

Pneumatic volume in strut 
cylinder 

Volume between piston 
and cylinder 

Gear-airframe interface 
force 

Input signal to 
electronic compensation 
networks 

modification of input 
signal to the notch and 
lead-lag networks 

" 

" 
" 

" 
Output signal from 
electronic compensation 
networks to servovalve 

Viscosity of hydraulic 
fluid 

Instantaneous stroke 
required to dissipate 
remaining kinetic energy 
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at simultaneous force level 



22 

XSV ARRAY INCHES Servovalve spool displace-
ment 

XSVDD ARRAY IN/SEC2 0.0 Acceleration of servovalve 
spool 

XSVDDD ARRAY IN/SEC3 0.0 Jerk on servovalve spool 

XSVDOT ARRAY IN/SEC 0.0 Velocity of servovalve 
spool 

XVALVE ARRAY IN Analytically controlled 
servovalve spool dis-
placement 

ZDANT FT/SEC Velocity of nose gear root 

ZSSC ARRAY FT Allowable strut stroke for 
activating control 
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1.3 Stroke Dependent Metering Pin Area - Following implementation 

of the active 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 functionally d~pendent on the strut stroke. No new 

subroutines were required and modifications were limited to the 

active input routines, ACTINIT, and ALGEAR. Input variables are 

presented and defined in Table 1. 

1.4 Variable Aerodynamic Coefficients The use of staging to 

'ntroduce changes in the aerodynamic coefficients CA and ~ was a 
o 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: 

AER04--initializes and updates coefficients 

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. 



24 

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 useful 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 local 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 1915. A total 

of 52 UPDATE corrections sets have been applied since that time. 

Numerous modifications were performed by Structures and Dynamics 

Division (SOD) 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 SOD and CSC modifications are included in this history. 

2.1 Structures and Dynamics Division Modifications - Beginning in 

November 1915 and ending in November 1918, several improvements were 

made to the FATOLA program to enhance its simulation capabilities. 

The net effect of' the three correction sets C82411 , C11118, and 

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 FLEX5 was inserted in subroutine OPTl 

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 apparent reason 

for this addition. 

In an attempt to prevent over-extension or compression of the 

struts, ~oding changes were made to two subroutines. In subroutine 

LGDET, the FORMAT statements labeled 49 and 53 were replaced by the 

following statements 

- -, 
..' EXCeeDeD IN LG~~Tt , 49 FORHATC58X,4H-ESC,I1,19H) 
5~'FORHAT(58X,4H ES(,Il,ZOH' EXCEEDED IN lGOET I 

The following lines of code were inserted before statement number 

50, 

Y(J)·-.5*ESCI) 
Y(JJ)--1.0E-I0 
peJJ)-;1.0E-lO 

and the statements between and including statement numbers 51 and 21 

were replaced with the following. 

51 IF(SOZ(l,I).lT.O.)GO TO 30 
IFCSOl(l,I).lT.O.)SOl(l,I)·O. 
GO TO 55 

30 SOZ(I,I)-O. 
SOl(l,I)-O. 
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In subroutine LGEAR1, the formats were similarly replaced as 

follows. 

4~ FORMAT(5BX,4H-fS(,Il,20H) EXCEEDED IN lGEA~l/, . . 

~3 FORMAT(58X~4H ESC,Il,20H) EXCEEDED IN LGEAR1! 

the following code was inserted before statement number 50 

S(I,I)--0.5*ESCY; 
SOI(11Y)--1.0£-10 
~D2Cl,Y)--1.0E-10 

and the two lines beginning with statement number 51 were replaced 

with the following. 

.. . . .. , ..... . 
~1 IF(SD2Cl,I).LT.0.)GO TO 30 

YFCSD1(1,Y).LT.0.)SD1(1,Y)-0. 
GO TO 55 

30 SD20,0-0. 

Additionally, the following code was inserted immediately before 

statement number 20. 

C PE-CHic~ SHOC~ STRUT FORCE FOR RE-CONDITIONED FUllY EXTENDED ~TATE 
IFCSD1Cl,Y).EO.0.0.AND.FT(I).lE.ABSCSF(I»)SFCY)--FT(I) 
- .' 

2.2 Computer Sciences Corporation Modifications - In early 1978, 

CSC was requested to support a major modification to the FATOLA 

program, by introducing the capability of an active control landing 

gear. A mathematical model of an active control landing gear 
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(ACOLAG) had been developed and programmed (Reference 7). however 

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

the program modifications was to incorporate the series-hydraulic 

active control logic and equations for all landing gear 

oleo-pneumatic shock struts into the FATOLA computer program. 

, 
The correction idents ACOBLK. CSCMODS. ACTINIT. ALGEAR. PHLOZ2. 

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. 

C ••••• * •••••••••••••••••••••• ACTIVE VARIABLES •••••••••••••••••••••••••• 
COHHON IACTIYEI AHUH ,ACON 

I,APINT(S) ,AP2TO(S) ,AREAI(S) 
2,AREMO(S' ,ARE03(S) ,BLFORT(S) 
3,BETA ,COMOC(S) ,COMOE(S' 
4,COEF ,COEFO(S) ,COEF3(S) 
S,CSYl(S) ,CSY3(S) ,OELT 
6,OF(S) ,0Pl(S) ,OSV(S) 
1,ENUP(S) ,EPSILO(S) ,EPSROL(5) 
8,FFORT(S) ,FOAHST(S) ,FONHST(S) 
9,GAHAH(S' ,GAHAN ,GNR 
.,IFRI(5) ,IIXSYHCS) ,IIXSVLCS) 
1,IXSVH(S' ,IXSVLeS' ,IFSTOpeS' 
l,NACCS) ,NITER ,OMRUN 
3,PERCNT(5) ,PGAHAC(S' ,PGALACCS) 
4,PGA2I(5) ,PGA2T(S) ,PGA3ICS' 
5,PR(5) ,PSeS) ,PlCS) 
6,OSV(S, ,OSVCU(5' ,OSVN(5' 
1,OS3(S) ,OTOLER ,RCLSV(S) 
S,SIPA ,SA(5) ,RESA(5) 

COHHON IACTIVEI Te3 ,Te4 
I,VOLlT(S) ,YOL2I(S) ,VOLlT(5' 
l,WCl ,WFORT(S) ,WLFORCS) 
3,XKA(5) ,XKF(5) ,XKSV(5) 
4,XMA(5) ,XHAlCS) ,XMAlCS) 
S,XMA6CS) ,XHA1(5' ,XMAS(S) 
6,XMU ,XSCOH(S) ,XSTOT(S' 

,BCON 
,AREAZ(S) 
,BLHU(5' 
,COSV(S) 
,eOPA 
,OELTX(S) 
,OSTOP 
,EPSSLP 
,FORCHT(S) 
,HHH(S) 
,IOPCOCS) 
,ISTROK(S) 
,PATM 
,PGAll(S) 
, PGA3TC S) 
, OC (5) 

,0SYl(S) 
,REOSLP(S) 
,TAUF 
,VCUH(S) 
,VOL3I(S) 
,WLFORR 
,XLPSVl(S) 
,XMA3(5) 
,XMA9(5) 
,XSV(S) 

, eCON ,OCON 
,AREA3(S' 
,BUFORT(S' ,BUHU(5) 
,CFFOR(5) ,C03(S) 

,0ELTXlCS) 
,OIOTA 
,ETASY 
,FORSSTCS) 
,ICOSV(5) 
,IPASS(S) 
,KAPT(S. 

,PGAlT(5) 

,OO(S) 
,OSY3(5) 
,RHOH 
,TCl 
,VELDEC 
,YOL3T(S' 
,XBIAS(S) 
,XLPSV3(S' 
,XHA4(5) 
,XMAIOCS' 
,XSYDOTCS' 

,OLTXIO(S) 
,DMTANHCS) 
,FSTOPK 
,FSTOP(S) 
,IDEACT 
,ISET(5) 

,OPUMPS(S) 
,QSl(5) 
,SBFOT 
, TCl 
, VOL II (5) 
,WC 
,XVALVE(S) 
,XSTHR 
,XMAS(S) 
, XMAllC S) 
,XSVOO(S, 
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7,~SYDDD(5)_,XSYDHN(5) ,XS~DHX(5) ,XS~HAX(5) ,XSVHIN(5) ,XDDHAX(5) 
8,XDD"IN(5) ,YDlACI(5) ,YOlAHT(5) ,YOlANI(5) ,YOlANT(5) 
9,WSY ,WSYl ,WSY3 ,ZETACl ,ZETACZ ,ZSSC 

C····················································· .................. . 
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 
C 
C •••••••••••••••••••• FATOlA VARIABLES ••••••••••••••••••••••••••••••• 

C 

COHHDN/DIRCOH/DH1(115',AlPHD,OH1A(ZO),AHASS,OH2(1~7),0Cll,DCH1, 
CDCN1,DClZ,DCH2,DCNZ,OCl3,OCH3,OCN3,OH3(99),FX87P, 
COUH~(3),FYB7P(4),FI87P,OH5C17),GX87F,OH6C8),GZ87F, 

COH7(Z18),IHOSTE(~8),PHIPD,IHOSTE1(Z3),PSIPO,INDSTEZ(156),THTPO, 
CINOSTE3(5),TIHE,OH8(287),PI77R(2),PI77Rl(2),OH9(4), 
CQI11R(2),QI11Rl(Z),OH10(~),RI77R(2),RI77R1C2),OHll(48), 
CXG77F(2),XG77F1C12),YG77F(2),YG77F1C12), 
CZG71F(Z',IG11F1C2',DUH13(52), 
CNSTRUT,HASS(5',RX(5"RY(5"RZC5),THETADC5),ERDEG,RGR, 
CNTIRES(5),RIERO(5',W(5',DElTAH(5),HOHENT(5), 
CRf(5),Vl ,IFD,PlERO(5),VIERO(5),A(5"PZO(5',V20(5', 
CA2(5),Il,S2T(5),ES2(5),C2l(5),HASS2(5),HU5C5), 
CCC(5),CE(5',C2C(5),C2E(5),NVGPT,NPP,HB(5',RlTiNDElTA, 
CES(5),S8CS),SD21(2),S022(2),SDZ3(2',SD24C2),SOZ5(Z) 

COHHON/DIRCOHI 
___ c.Snlll_Zl..SOl2..(2).S013(2J.J.SD1~11.hS0151Z" _. 

C51CZ),552(2',53(Z),54(2),55(2), 
CS2021(2),S20Z2(2),S2023(2),S2D2~(2"S2025(2), 
CS2011(2),S2012(2',S2013(Z),SZ014(Z),S2015(Z), 
CS21(Z',SZZ(Z),SZ3(Z),SZ4(2),S25(Z), 
COHTOll(2),OHTD12(2"OHTD13(2"OHT014C2),OHT015(2), 
CO"T1(2),0"T2(2),0"T3(2),OHT4(2),0"T5C2), 
CAIC5"BI(5),OElTA1,OElTA2,OElTA3,OElTA4,OElTA5, 
CODElTl,DDElT2,DDElT3,DDElT4,DDElT5,ISTAGE, 
CPRTHIN,IPlT,ISDF,ISTPll,ISTPl2,ISTPl3,ISTPl4,ISTPL5, 
COH14(22),I8C5',OH15C1Z7),INDlG,DH16Cl07',CA5KC44),INDFlX, 
.NHODE,D"18(40),SXHOOC1OO),SY"OO(lOO),SZHOOC1OO),OH19(1686), 
.GQDZ(20),DOH20(20) 
.,DDH21(20),SlEN1(5),SLEN2C5),DUH15(13),INDNWS,00H2ZClO),ETAOES, 
.ODH23(5),AH(5),PH(5),ODH24C30) 

COHHON/LGDE/LA(50),FC2C5),PZ(5),PRES(5),C(5),IPPT,LTPT 

.CAll AC08lK 
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DIMENSION C03(5), SOIC2,5) 
EQUIVAlENCE(SOllCl),SDl(l,l», (DM5(16),GREFF) 
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C DATA STATEMENTS TO SET VALUES OF INPUT VARIABLES 
C 

i DATA AMUH/0.000181, BETA/1440DOOO.1 

I DATA BlHU,BUHU/I0.0.151 
, DATA AREAl,AREA2,AREA3/5.0.21139,5.0.32167,5.0.0069BI 
I DATA AREMO,ARE03,APINT/5.0.0066,5·0.19635,5.0.01 

I 
. DATA CDMOC,CDHOE,CD3/5.0.9,5.0.14197,5.0.6/, CFFOR/5.50.01 

DATA CDSV,DElT,DIOTA/5.0.62,0.0001,0.01 
DATA EPSIlO,EPSSlP,EPSROl,ETASV/5.200.0,0.0,5.2000.0,0.4361 
DATA GAMAN,GAHAH,GNR/l.06,5.5Z.36,O.01 
DATA ICOSV,IFSTOP/IO.OI ~ 
DATA IDEACT,II,KAPT,OHRUN,PERCNT/7*0,-0.0757S,S.1.661151 
DATA PATM,PGAHAC,PGAlAC/ZlI6.8,5.43Z000.0,5.0.01 
DATA PGA11,PGAZI,PGA31/15.403Z0.01 
DATA TAUF,TCl,TCZ,TC3,TC4/0.1,0.281,O.141,0.001,0.00011 
DATA VOllI,VOLZI,VOl31/5.0.36379,5.0.47164,5.0.01 
DATA RHOH,WlFOR,WlFORR/l.626,5.500.0,0.01 
DATA DSV,RClSV,WSV1,WSV3/5.1.1875,5.0.0000475,2.3.4801 
DATA WC,WC1,WSV,XKSV,XSTHR/1263.0,Z51.3,655.5,5.0.00250,0.0208331 
DATA ~KA,XKF,XlPSVl,XlPSV3/S.0.04,5.60.0,5.0.0,5.0.01 
C ,TA XBIAS,XSCOH,XSVDMN,XSVDMX/5.-0.00014,5.1.206,S.-30.1,5 .30.11 
O~TA XDDHAX,XDDHIN/5.1.0EZO,5.-1.0E201 
DATA XSVMAX,XSVHIN,ZETACl,ZETAC2/5.0.100,5.-0.100,5.1,0.11 

i DATA VOlACI,VOlANI,QPUHPS/5.1.33333,5.0.26667,5.0.0Z0051 

: C •• ••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••••••••• IF (TIHE .GT. DElT) RETURN 
C 

,C 

) 

ACON-l./(WSV·WSV.WC, 
BCON-l.'(WSV.WSV'+Z·ETASY/(WSV.WC) 
CCON-2 •• ETASV/WSY+l./WC 
DCON-I. 
XHU-AHUH/.0000Z09 
QTOlER-.OOOl 
SBFOT-O.O 
YElDEC-O. 
OHRUN-OHRUN.0.017453Z9 
II - 0 

DO 100 I-l,NSTRUT 
REDSlP(I) - 100000.0 
I STROK ( 1)-0 
NACU )·0 
YOlANT(X' - VOlANX(X) 
VOlIT(I)-VOLIICI) 
VOlZTCX'-YOl2I(I) 
VOl3T(I)·VOl3I(I) 
QSYCU(I)-O.O 
DFU '-0. 



C 

DEL TX U ).0. 
DELTX1CI)-DELTXCI)*XKFCI) 
DlTX1DCI)-0. 
XHA(I)·(DFCI)+DELTX1CI»*XKACI) 
XHA5 (1) -XHA (I) 

XHA8CI)-XKA5CI) 
XHA11'I)·XHA8CI) 
XHA1'U-0. 
XHAZ(I)·O. 
XHA3U)·0. 
XHA4CI)·0. 
XHAb(I)·O. 
XHA7U ).0. 
XHA9(I)-0. 
XHAIOU)-O. 
XSVDD CI ).0. 
XSVDDDC 1)·0. 
XSVCI'-XKSVCI~*XHA11CI)+XBIASCI) 
XSVDOTCI)·O.O . 
DPl( U-O. 
COEF3CI)·CD3CI)*SQRTCZ.*GREFF/GAHAH(I» 
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C NOTEI SUBROUTINE 'PHlOZZ' COHPUTES INITIAL PRESSURES AND FLOWS IN 
C UNITS OF INCHES. 

c 

C 

COEF-CDSVCI)*SQRTCZ.*GREFF/GAHAH'I»*144. 
CSV1(1)-COEF*WSV1 
CSV3(I)·COEP*WSV3 
PSCI)·PGAHACCI'/144. 
PRCI)-PGAlAC(I)/144. 
QC(11~n. _____ .-- _______ .---- ------- ---- __ 
CALL PHlOZZ (PS' I), PR (I), XSV C 1), QC (I), xlPsvi (I), XlPSV3 U" RClSV,DSV 

& ,CSV1CI),CSV3CI),XHU,QTOlER,NITER,P1CI),QS1CI),QS3CI» , 
PGA11(1)-P1(I)*144. 
PGAZICI)·PGA1ICI) 
PGA3ICI)·PGAZICI) 
QSV1CI)·QS1(I)/17Z8. 
QSV3CI)·QS3CI)/17Z8. 

PGA1TCI)-PGA1ICI) 
PGAZT(I)-PGAZICI) 
PGA3TCI)·PGA3ICI) 
QO(1)-O. 
QSVCI)·QSVICI)-QSV3CI' 
VCUHU)·O. 

APZTOCI)-PGAZICI)+PATH 
F FORT (I) - 0.0 
FORSSTCI).O.O 
WFORTU)-O.O 
FONHSTC I)-O.O 
FORCHTCI)·O.O 
XVALVECI)-XSVU) 

100 CONTINUE 



C 
CAll SETUP 
RETURN 
END 
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. .IDENT AlGFAR 
.YNSERT ACTJNIT.14~ 
,.OECf( AlGEA.R 

.' SUBROUTINE AlGEAPl 
C 

.•••••••••••••••••••••• FATOlA VAPYAelES ••••••••••••••••••••••••••••••••• 
COM"ON'OIPCOM'~Ml(115),AlPHO,OM1A(20),AMASS'O~2(1~7),OClI,oCMl, 

COCNl,OCl2,CCM2,DCN2,DCl3,DCM3,DCN3,DM3(99),FXB7P, 
CDUM4(3',FY87P(4),F7B7P,OM5(17',GXB7F,oM6(8),GZB7F, 
COM7(218),INDSTF(48),PHIPD,INOSTEl(23),PSIPD,INDSTE2(156"T~TPD, 
CINOSTE3(5"TIMF,OM8(2e71,PI77R(2"PI77Pl(2',OM9(~), 
COI77R(2"CI77Rl(2',O~10(4"RI77ReZ"PI77RleZ',DM11e~e), 
CXG77F(Z),XG77Fl(lZ),YG77F(Z',YG77FlflZ), 
C1G77F(2h ZG77FU2),DtJM13(52), 
CNSTRUT,MASS(5),RX(5),RY(S),RZ(S),THETAO(5',ERDEG,RGR, 
CNTIRES(~),P7fPO(5),W(5),DElTAM(5),MOMfNT(S), 
CRF(S),VZ ,IFD,PZEPO(5),VlfRO(Sl,A(S"PZO(5),VZO(5), 
CA2(5),IL,S2T(5),ESZ(5),CZl(5',MASSZe5),MUS(S), 
CCCfS',CE(S',C2C(S),C2E(5),NVGPT,NPP,MB(5',RlT,NDElTA, 
C~S(5),$B(5),SD21(2),SDZZ(Z),SDZ3(Z),SD24(2),SOZ5(Z' 

:OMMON/OJPCOMI 
C S DIll Z ) , S D 12 ( 2.1 J SO 1.3 ( 2 ) , S 014 ( 2 ) J S Il15 f 2.) J f C51(2),552(2),S3(Z),54(Z),S5(2), 
CS2D21(Z),S2022e2),SZr23(Z),S2D24(2),52025(2), 
CS2011(2',S2012(Z),SZ013(2),S2014(Z),S2015(2), 
C521(2),S2Z(2),523(2),S24(2),SZ5(2), 
COMTD11(Z"OMTDIZ(2),OMTD13(Z),OMTD14eZ),OMTDl~(2), 
CO~Tl(2',OMT2(2),O~T3(2),O~T4(2),OMT5eZ', 
CAI(5),BI(5),OElTAl,nflTA2,OElTA3,OElTA~,OElTA5, 
CDOELTl,ODElT2,00ElT3,OOElT4,DDflTS,ISTAGE, 
CPRTMIN,IPlT,ISDF,ISTPll,JSTPl2,I5TPl3,ISTPl4,JSTPl5, 
COM14(22',IB(~),D~15(127),INDlG,D~16el07',CASf(44),INDFlX, 
.NHOOE,OMle(40),SX~OD(lGO),SYH~D(lOO),SZMODClOO),D~19C1686', 
·G002(20),DO~20eZO) 
.,DDM21(20),SlENl(5),SlFN2(5),rUM15C13),INONWS,ODM22elO',fTADES, 
·DDM23(5',AH(5),PH(5',00M24C30) 

RfAl MASS.MO~E~T, ~ASS?,~US,NTIRES,MR 

DIMENSION DlGAUT(14),DLGOE(47),DlGC7),OlGE(299) 
COMMON'lGAUTS'ARGl1.ARr.13.ARG31,ARG33,A"A(5),VAXl~(5) 
COM~ON'LGDE'lA(50).FC2C5),P2(5),PRES(5',C(5),IPPT,lTPT 
COMMON/lG/FXM,FYM,~ZM,lM,~~,N~,F.PSl02 

CO~MON/lGE/A11(5',A13(5),A31(5),A33(5),RRCGX(5), 
CRl(3,3),RI(3,3,5),RAX(5),RAYC5),RAZ(5',TMP(3',ZZEPOC5), 
CXR(5),YR(5),EPSlON(5),PA(5),FDfLTA(5), 
CFTRZ(5"lOx(~',ROY(~),'bl(5"RDi~(5),RO~G(5'~P01Gr5), 
CVTX(5),VTY(5),VT1(5',Gl(~), VGPT(5"FTRX(5"FTPYC5', 
COX(5),Dye5),DZC5),FTC5),FDX(5),FDY(5),FF(5',AAe5',CZ(5), 
CSR(5',SF(5),PSf(D(~1,~UVP(~"MTRXe5"MTRY(~), 
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CHTRZ(5),HAC5),RG11,RG13,RG31,RG33,IPRT, 
CHTX,HTY,MTI,SFTRX,SFTRY,SFTRZ,FTRA, 
CFTRB,FTRC,SMTRX,SMTRY,SMTRZ 
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CO"HON/FLXOP/GFORC2(100),GFORC3C10O),GFORC4CIOO),BH1C308) 
EQUIVALENCE CoLGAUT(1),ARG11),CoLGoEC1),LAC1», 

.ColG(1),FXH),CoLGEC1),A11Cl') 
COHHON/TABSRC/oUHH1(103),LOCC7) 
COMMON/HTCOM'HT,HT1,HT2 

C 
.CALL ACOBLK 
C 

REAL HUVP,HTRX,HTRY,HTRZ,HA, 
CHTX,HTY,HTZ,LH,HH,NH 

oIHENSION oELTA(5),00ElTAC5),PC5), 
C S02C2,5),S01C2,5),S(2,5),S202C2,5),S2o1C2,5),S2C2,5), 
COMET01(2,5),OHETC2,5) 

EQUIVALENCE CP(1),PRESC1» 
EQUIVALENCE CoELTA(1),oELTA1),CooElTAC1),oDELT1) 
EQUIVALENCE 

CCS021(1),S02C1,1»,CS011C1),S01C1,1»,CS1C1),SC1,1», 
CCS2D21(1),S202(1,1'),CS2o11(1),S2o1C1,1)),(S21C1),S2C1,1», 
CCOHT011Cl),OHET01C1,1»,(OHTlC1),OHETC1,1» 

C __ . .. _ . .. ... .. . .. . _ . . . _ .... _ .. _ .... 
C •••••••••••••• ACTIVE ·CODE ••••••••••••••••• ~..................... . 

EQUIVALENCE Co"5Clb),GREFF) 
DATA IFRI/5.01,FSTOPK/O.OI,FSTOP/5.0.01,oSTOP/0.0041 
DATA SA,RESA,HHH,IXSVL,IXSVH,IIXSVL,IIXSVH,IPASS 

1 115.0.,25.01 
DATA ENUP/5.0.01 
DATA ISET,IOPCO,QSVN/10.1,5.0.01 
Q1CT1,T2'-SIGNC1.,CTI-T2».SQRTCABSCT1-T2» c·.· .•.•• · •••••.•.••••••••••••••••••••••••••••••••••••••••••••••• 

C 
DATA RAooEG,oEGRAo/57.2957795,.011453291 

C 
CHAIN COHPUTATIONAL AREA 
C RL MATRIX ELEMENTS 

RL(1,1,-oCL1·RG11+oCL3·RG13 
RLC1,2,-oCL2 
RL(1,3)·oCL1*RG31+oCL3.RG33 
RLC2,1,-oCM1.RG11+0CM3.RG13 
Rl(2,Z)-OCH2 
RL(Z,3)-OCM1.RG31+oCM3.RG33 
RLC3,1)-OCN1.RGll+OCN3.RG13 
RLC3,Z)-OCN2 
RLC3,3,-oCN1.RG31+0CN3.RG33 
CALL LGEA3C 

C 
C ••••••••••••••••••• ACTIVE CODE ••••••••••••••••••••••••••••••••• 
C START ACTIVE GEAR CALCULATIONS 

COPA - COS(CTHTPo+oIOTA).OEGRAO) 
SIPA - SINC(THTPD+DIOTA).oEGRAO) 
IF(TIME .GT. oELT'GO TO 18 



15 
. 1013 

18 
19 

WRITEC6,1013) 
FOPMAT (lH020H ACTIVE CO~TROL GEAP) 
IFCIOEACT.EO.1) GO TP. 56 
IFCIOFACT.EO.2) GO TO eo 
IFCH~~CI) .EO. 0.' GO TO gO 
IFCOMRUN .GT. O.O)GO TO 25 
IFClG77FICl) .GE. VElOEC) GO TO 90 
(:0 TO 40 

35 

OR:GiNAl Pl\-3~ b~ 
OF POOR QUALITY 

IFCZG77FI(1) .~E. VElOEC+XG77FI(1).TANCOMPUN»GO TO 90 
WPITEC6,1014)TIME 

25 
40 

1014 FORHAT C1H036~ REDUCE CONTROL LIMIT FORCE AT TIME-,E16.f)· 
rOfACT-1 

56 WLFORCI)-WLFORCI)-PEoSLPCI'*OElT 
EPSILOCI)-fPSIlOCI)+EPSSlP.oELT 
IFCWLFOPCI) .GT. WlFORR) GO TO 90 

60 WPITEC6,1015'TIHE 
1015 FORHAT C1H027H CONTROL AT WlFORR AT TIME·,Elf.S' 

IOEACT-2 
~O .. WLFnRJll-WlFORP 

FPSIlOCI'-~PS~OlCI' 
c)o CONTINUE 

. c**·****·*·***************************··**********·********************** . 
DO 65 I-l,NSTRVT 
WFORT{I) • (SOPTCFXB7P*FXB7P+FYB7P*FYB7P+F1B7P*FZB7P)'/CNSTPUT-l) 

. £ +CFORSSTCI)*COPA, 
I Cf*****¥****************** ACTIVE CODE ******************************** 
: IFCKAPTCI).NE.O)GO Tn 210 

APINTCI)-O.O 
l10 CONTINUE 

IFCPGA1TCI) .lE. -1600.0) PGA1TCI) - -1600.0 
VOl1TCY)-VOl1ICY)-(APEA1CI,-APINT(T»*S(1,Y) 
VOl3TCI)·VOl3ICI)+APfA3CJ'*SC1,I) 
VOl2T(I).VOl2ICI)-CAPEA2CI)-AREAICI)+APINTCI»*SCl,I'+(VOl3TCI) 

X -VOL3I(I»-VCUHCI) 
PGA2T(r)·AP2TO(I)*(CVOl2ICI)/VOl2TCI»**GAMA~)-PAT~ 
IFCSo1(1,I) .EO. O.O)GO TO 104 
PGA3TCI)·CCCOEF3CI)*ARE03CI»**Z.PGA2T(I)-SoIC1,I)/ABS(SOl(l,I» 

x .(SOlC1,I)*ARfA3(I»**2) 
S/(CCOEF3(I)*APf03CI»**2) 

GO TO 105 
104 PGA3TCJ).PGA2TCI) 
105 IF(PGAITCI' .GE. PGA2TCI')GO TO 106 

GO TO 107 
106 GAMA~CI)·RHOH*~REFF*Cl.0+CPGAITCI)*3.04E-oe,

* (PGAITCI'*·Z·Z.7ZE-15)' 
GO TO I('S 

107 GA~AHCr).PHOH*~PEFF*Cl.0+CPGA2TCI)*3.04E-Oe)
. * CPGA2T(I)**2*Z.72F-15» 

loe IFCPGAITCI) .GE. PGA2TCT»COEFO(I)· 
• COMOCCJ)·SORTCA~SC?*GPfFF/GA~AH(I») 

IF(PGA2TCI) .GT. PGA1TCI»)COEFO(I)· 
• COMOECI)*SORT(ABS(2.·GPEFF/GAMAHCI») 



C 

IFCSOIC1,I).lE.0.0) GO TO 109 
OOfI)-COEFO(I)·(ARE~O(!)-APINT(I»·Ol(PGA1TCI),PGA2T(I» 

109 IFCPGA2TCI) .lE. -1600.0)PGAZTCI)--lhOO.0 
IF(PGA3TCI) .If. -1600.0)P~A3T(I)--1600.0 

100 IFfOElTACI) .If. 0.0 .AND. TIME .GT. OElT)GO TO 101 
GO TO 110 

101 FFORTCl)-O.O 
GO TO 140 

110 CONTINUf 

36 

COMPUTE STRUT AXIAL ~INOING FRICTION FORce 
BlFORTCI)-FONHSTCI).CCSlEN2CI)-SC1,I»/CSlEN1(I)+SC1,I»+1.0) 
BUFORTCI)-FONHSTCl).(SlEN2(Il-SC1,I»/CSlENICI)+SC1,I)) 
FFORTCI)-BUHU(Y)*ABS(BVFORTCI»+BlMUCI).ABSCBlFORTCI» 

140 CONTINUE 
·C COMPUTE SHOCK STRUT CHARGING fOPCE 
~ IFC$fl'.TJ .. GT .• O.Ol~n Tn ]42 ... __ , ... _ .. 
: 141 FORC4TCI)-PGAITCI)*APEA1(Y)+PGA2T(I).(APEA2(I)-APEA1CI»-PGA3TCI) 
I X *AREA3CI)+FfOPTfI)+CFFOPCI) 

I C CO~PUTE NORMAL ANO AXIAL HU~ TO SHOCK STRUT FORces AT Hue 
. 142 FONHST(1)-SOPT(FOXCI) •• 2+FDY(I) •• 2)-MASSCI).GPEFF.SIPA+SBFOT 

IFCABS(FTCI» .If. FORCHTCl) .AND. SC1,I) .EO. O.O)GO TO 1~0 
GO TO 801 

150 CONTINUE 
FORSST CI) -FT (I) 

S01(1,1)-0.0 
IF(I.EO.1) GO TO 450 
I STROK CI)-l 

. c •••••• 289 CHANGED TO 2Q5 FrR DEBUGGING PUPPOSESI 
GO TO 295 

C COMPRESSION VElQCITY OF SHOCK STRUT IS POSITIVE 
~Ol IF(SOlCl,I) .lE. o.~ .AND. IFRICI) .EO. O)GO TO Z 

GO TO 3 
2 OMTANHCI)-1.0 

GO TO 284 
3 DMTA~HCI)-A~SCTANH(2.0*SOlC1,I») 

IFRl( I)-I 
284 IFCS(},I) .lE. DSTOP .AND. SOl(l,I) .IT. O.O)GO TO 900 

GO TO 902 
900 IF(SCl,I) .lE. O.OOOl)GO TO 903 

GO TO 904 
903 S02C1,I)-0.0 

SOl (1, 1)-0.0 
sn,I )-0.0 
DP1(J)-0.0 
FFORTCI)-O.O 
VCUfotCI)-O.O 
00(0-0.0 
11-0 
CAll VIPK4(YI,N,NT,CI,SPEC,CI"'AX,IERR,VAR,rUVAR,DER,ElE1,ElE2, 

1 flT,EPPVAl,DERsue,c~sup,ITFXT) 
GO TO 902 

904 CONTINUE 

• 



IF(I~STOPCI' .NE. O'~O TO 906 

L ~,.,C'>;; [.~ ORiGINA .-.' • ..::.. ... ~t:.3 
OF POOR QUALITY 

90~ DSrOP-S(l,!) 
FSTOPK-2.0*MASSCJ'*SDl(1,I'**2/DSTOP**2 

90~ IFCS(I,I' .lE. ~STOP/2.0)GO TO 908 
907 FSTOP(I)--FSTOPK*eOSTOP-$(I,I') 

GO TO 909 
. 908 FSTOP(I)--FSTOPK*S(I,I) 

909 IFSTOP (l)-1 

IFRICI)-O 
'. GO TO 901 

902 FSTOP(I)-O.O 

37 

901 IF(ABS(FT(I» .lE. FORCHT(I) .AND. S(l,l) .EO. O.O)GO TO 500 
YFJSOlll,l.L .l.T •.. O.O)GO Tf1 47n ..' 
GO TO 471 

470 FFORT(I)--FFORTCI) 
CFFORCI)--CFFOPCI' 

~71 FORSST(I)·-«PGA1T(I'-PG~2T(I»*CAPEA1(I)-APINT(I» 
£. +PGA2T(1)·AREA2(I) 
~ -PGA3T(J).~QEA3CI)+(FFOPT(I) 

1 +CFFOPCI».D~TANH(I)+FSTOP(I» 
500 IFCINDFlX.GE. l)GO TO 29~ 

IFCI.EO.1) GO TO 4~0 

ISTROK(!)-l 
C •• *.~ •••••• ~RANCH FOP OEBUGGING PURPOSES. 

\;0 TO 295 
28Q IF(Sr1,!) .lE. 0.0)2QO,2Q5 

290 IFCYOPCOCI) .EO. l)GO TO 295 
JF(CPGA1I(Y)-1000.0).lT.PGAITCI).AND. 

E PGA1T(Y).lT.CPGAIIeJ)+1000.0»Z99,298 
299 IF(XVAlVE(If .NE. a.O)GO TO 311 

IFCIPASSCI) .EO. 1)GO TO 296 
XVAlVECI)-XKSVCI)·X~A11(I)+XBYASCI) 
YPASS (I )-1 
GO TO 294 

29~ YF(ICOSVCI) .EO. l)GO TO 291 
IOPCO (I)-O 
IF(XSV(I) .IT. 0.002 .AND. XSV(J) .GT. -0.002)291,295 

291 IFCSD2(I,I) .lE. 0.0 .ANO. IC05V(I) .EO. l)GO TO 311 
tF(IOPCO(I) .EO. l)GO TO 295 
IF(PGAITC!' .GT. PGA1ICI»292,293 

292 IFCIXSVl(I) .EO. I)GO TO 294 
XVAlVE(!)-XVAlVEC!)+XSVD~NC!)*OfLT*PERCNTCJ) 

!FCXVAlVECI) .LE. -0.1)300,294 
.300 XVAl VE U) --0.1 

IXSVlCY)-1 
GO TO 294 

293 IF(IXSVHCY) .EO. I)Gr TO 2Q4 
XVALVf(!'-~VAlVE(I)+~SVDMX(I)*DFLT.PFRCNT(I) 
IF(XVAlVE(Y) .GE. 0.1)302,294 

~02 XVAlVE(Y)-O.l 
IXSVHCI}-l 

294 CONTINUE 
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IY-O 
C CAll VIRK4(II,N,NT,C1,SPfC,CI~AX,1fRR,VAR,CUVAR,OFR,ElEl,ElE2, 
C 1 ELT,ERPV~L,OERSU~,CHSUB,1TEXT) 

Ol TXIOCI)-O.O 
IcnSV(I)-l 

296 IF(WFORT(I) .GT. 0.0 .ANO. S(l,I) .lE. O.O)G~ TO 410 
311 IF(NAC(I) .EO. l)GO TO 307 

305 

307 

30~ 

400 
C 
C 

410 

C 
295 

it 

C 

IF(IIXSVH(I) .EO. l'GO TC 305 
XVAlVE(1)-XVALVE(Il+XSVD~N(I)*OElT*PERCNT(I) 
IF(XVAlVE(I) .LE. 0.0)305,400 
XVAlVE(I)-O.O 
IIXSVH(I)-l 
GO TO 400 
IF(IIXSVl(I' .EO. l'r.O TO 308 
XVAlVE(I)-XVAlVE(I)+XSVO~X(I)*OELT*PEPCNT(I) 
IF(XVALVE(I) .GE. 0.0)308,400 
XVAlVE(I)-O.O 
IIXSVl(J)-l 
II-O 
CALL VIR~4(II,N,NT,Cl,SPfC,CIMAX,IERR,VAR,CUVAR,OER,ELEl,FLF2, 

1 ElT,ERRVAl,OERSU~,CHSU~,JTEXTl 
IF(XVALVE(I) .NE. O.OlGO TO 295 
ICOSV(l)-O 
OElTXl(T)-OElTX(I)·)c~F(I) 
XMA(I)-(Df(I)+~F.LTXl(I»·)cKA(I) 
XM,.l1 (I) -Xf'4AC I) 
XSV(Y)-X~SV(I)·Y~Al1(Y)+Y8lAS(I) 
CALL lI~ITS(XSV(I),)CSVOOT(I),XSV~AX(I),XSV~IN(I» 

IPASS (1)-0 
I XSVl (J)-O 
!XSVH(Il·O 
IYXSVl(I)-O 
IlXSVHfI) -0 
lOPCO(J)-1 
CALL PHLrZ2(PS(y),PP(l),)C~V(y),OC(I),XLPSV1(I),XlPSV3(I),RClSV(I), 

E OSV(I),CSVl(I),CSV3(Y),X~U,OTOlfR,NIT~R,Pl(I),OSl(I),OS3(I» 

IF(ISTROK(I) .FO. 1 .ANO. S(I,I) .GT. O.O)JOPCO(Y)-O 

ENUP(I)-.5*AMASS*lG77Fl(I)·*2 
ENUP(I)-ENUP(I)/(NSTPUT-l) 
IF(HM~(I) .EO. 1.0)Gr TO 130 
SA(1)·O. 
IF(WFORT(Y).lT.O.) XSTOT(I)-ENUP(I)/«-WFORT(I»*COPA). 
IF(WFORT(Il.GE.O.) XSTOT(I)-1.E20 
ISSC IS A PERCENTAGE OF SP(I) FOP ACTIVATING CONTROL-CD~nC(I) IS USE 
lSSC-O.6*CD~OC(I)·SR(I) . 
IF(XSTOT(I) .lE. (7SSC-S(I,I» .oP. RESA(I) .FO. 1.0)SA(1)-1.0 
PESA(I)-SA(!) 
1F(SA(1).EO.O •• OR. H~~(1).EO.l.) GO TO 130 
WlFO~(I)--WFORT(1) 
VElOEC-«WlfOR(I)+WLFOPR)/2.*(WlFOP(I)-WlFORR»/(A~ASS*RFOSLP(I» 

------------------------------------ ---



39 

WRITEC6,121)TI~F,~LFORCI),VE(DEC 
121 FOR~AT(50H ~CT!VE CONTPOl INITIATEO ••• TI~E, WlFOP, VElOEC • , 

1 3E13.5' 
H"IM(I)·l • 

. 130 IF(S(!,I) .GT. O.O)ISET(!)-O 
!FCH~M(I).EO.O.) GO TO 451 
IF(-WFORT(IJ.GT.(WLFOR(I'+EPSIlO(!») DF(I'~(WLF~P(IJ+ 

£ EPSIlO(IJ'-C-WFORTCIJJ 
IFC-WFOPT(I).lT.CWLFORCI)-EPSIlOCIJ» DF(I)-CWlFOR(I'

£ EPSIlO(I')-C-WFOPT(I» 
IFC-WFORTCIJ.lE.(WLFOR(I)+EPSIlO(I".AND. 

~ -WFORT(I).~E.CWLFDR(I)-FPSIlO(I») 
I ,.57,456 

457 IF(S(l,I) .LE. O.O)GO TO 456 
453 IF(WFORTCI) .GT. 0.0 .AND. OSVCU(I' .LT. 0.0'454,455 
454 DF(I)-WlFOP(IJ-C-WFOPT(I» 

GO TO 45~ 
455 DFCI)·O.{' 
456 DElTX(I)-SC1,I)-XSCOM(I) 

IFCSC1,I) .lE. 0.0 .AND. ISET(I' .EO. O)GO TO 451 
GO TO 452 

· .'t51 OFCI)·O. 
DEL TX (I)-O. 

452 ) 'HI)-(OFCI)+DElTXlCI))*)(KACI) 
1~(GNR.EO.l •• ~ND. XMA(I).GT.O.' X~A(I)

• XMA(I)*SORTCCPGAIT(I)-PGAlACCI» 
X IfPGAHACCI)-PfAITCI») 

C, 
.C NOTE. SUBROUTINE 'FLOZE2' CO~PUTES THE FLOWS FROM THE PRESSURES 
C IN UNITS OF INCHFS. 

PICI)-PGAITCI)/144. 
:C CO~PUTATION OF H!GH PRESSURE ACCUMUlATCR NITROGEN VOLUME 
C AND ACCUMULATOR PRESSURE 

VOLANT(IJ·VOlANTfI)+OSVNCI)*OELT-OPUMPS(IJ*OfLT 
PSCI).C«PGAHAC(I)+PATMJ*(VOlANICIJ/VOlANT(IJ)**GAMAN)-PATMJ/144.0 
IF(PSCI) .GE. 3000.0J464,465 

C 

464 PSCIJ-3000.0 
VDLANTCIJ·VOlANICIJ 

465 VOlAHTCI)-VOlACICI'-VOlANT(I' 
IFCVOlAHTCI) .If. 0.0)46b,467 

466 WRITEC6,1050)TIME 
1050 FORMAT(lHCI145H ACCUMULATOR OIL VOLUME INSUFFICENT AT TIME-,E16.8 

1 I" CALL lGFAR6 
STOP 500 

467 CONTINUE 
CALL FlOIEZCPSCIJ,PRCI"P1(I),)(LPSV1(I),XLPSV3(IJ,RClSV(IJ,OSV(I), 

~ XSVCI),OSlCI),QS3(I),CSVl(I),CSV3(I),XHU) 
OSVl(I,·OSl(I'/1728. 
QSV3(I,-OS3CIJ/17Z8. 



/ 450 CONTINUE 
OSVHl' - 0.0 
OSV3.rl' - o.e 
OSVCY,-OSVICI,-OSV3CI) 

_ .IF.(O~V(1J _.LT. Q.O.lNAC(1)-L 
IFCOSVCT) .GT. O.O)NACCI)-2 
IF(NACCI) .EO. 2)461,462 

461 OSVNCI)-OSVfl' 
fO TO 463 

462 OSVN(I)-O.O 

40 

463 IFCSOICl,I).lT. 0.0 .ANO.PGA1TfI).lE. -160C.0)PGAITCI)--1600.0 
274 CONTINUE 

II - I+3.NSTRUT 
12 - I+4.NST~UT 
13 - I+5.NSTRUT 
CAll INTEGflAfIl),OPlCI" 
CAll INTEG(lACIZ),OOCI) 
CALL INTEG(lACI3),OSVeI» 

C ••• •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••• IF(SOlCl,IJ.EO.O.O.AND.FTeI).lE.ABS(FOPSSTCI»))FOPSST(I)--FTCI) 
AA(I) - (FT(I)+FOPSST(!l)/~ASSCI' 
502(1,1) - SR(I)+AA(I)-GZ(I) 
~T1-"·H 
IFCSOl(1,I»76,77,78 

76 TTIME-SCl,I)/A~S(SOl(1,I» 
79 IF(TTIME.GE.HT)GC TO 77 

HT1-TTIf'lE 
GO TO 77 

78 TTIME-CSBCI)-S(l,I»/SOl(l,l' 
GO T'J 7'1 

77 CONTINUE 
IF(S(1,I).GT.(-ESCIJ"GO TO 50 
WRITE(6,4'1'1,I,S(I,1) 

4'1 FORMAT(5eX,4H-fS(,Il,20H) fXCEEOEO IN AlGEAPI 
C5eX,2HSC,1l,4Hl - £15.7' 
S(1,1'--0.5·£$(!J 
$01(1,1)--1.0E-10 
502(1,I)--1.0E-10 

50 1F($(1,r).lE.ES(1»)GO TO ~1 
IFCS(1,1).lE.(SB(1l-ES(I))GO TO 55 
IF(S(1,r).lE.(SP(I)+FS(1J»GO TO 52 
WRITE(6,53'Y,1,S(1,I' 

53 FORMATC58~,4H FS(,I1,20H) EXCEEDED IN AlGfAPI 
C~8X,2HS(,Il,4H' - El~.7) 
S(1,I)-O.5.eSCJ) 

52 IFCSOlfl,Il.GT.O.)SOl(1,1J-0. 
1F(S02(I,I'.lT.0.'GO TO ~~ 

S02 n '. I ) • 0 • 
GO TO 55 

51 IFCS02(I,Y).lT.0.'GO TO 30 
IF(SOl(l,Y).lT.O.)SOl(l,r,-o. 
GO TI1 55 



O:~lc~;r~hL [:'/.:~::: ::;:~ 4 J. 
OF POOR QUAU'i'" 30 S02(1,I'-0. ( 

SOl(1,I'-O. 
55 CONTINUE 

IZ-Z·Y+NSTPUT-l 
11-12+1 
CAll INTfGClACIZ',SOZCI,I» 
CALL INTEGClACll),SD1Cl,I" 

C PE-C4ECK SHnCK STRUT FORCE FOP RE-CONDITIONED FULLY EXTENDED STATE 
IFCS01Cl,I).EQ.0.0.AND.FTCI).lf.~eSCFORSSTCI'»FOPSSTCI)--FTCI) 
TMP(1)-R1EPOCY)-DElT~CI) 
IF(CASKCI).GT.1.E-IO)GO TO 200 
IFCINONWS.EO.l.AND.I.EO.1)GO TO 301 
HACI)--FTRY(I).THPCl)·PIC2,1,r)+FTRXCI'·T~P(1) 

C·PJC2,2,n 
GO TO ZOI 

301 ~A(I)--FTPY(I).T~PCl).SIN(CPSIPO+ETAOES).DEGPAD)+ 
1 FTQXCJ'.THP(1).COSCCPSIPD+ET~DES).OFGRAD) 

GO TO 201 
200 HA(I)-TMP(l).~QRTCFTRYCI).FTPYCY)+FTRXCI).FTPXCI» 

~A(I'-SIGN(MA(I),-V~XlECJ)-0~ETCl,T)·TMPC1)' 

201 AHACI'-M~CI' 
IFCIB(I).NE.C-l»GO TO 4~ 
OHETOI (11 I '-0. 
01 eTCl,n-O. 
Ge) TO 21 

48 TP'lP(1) -0. 
IFCOHETC1,I).NF..O.)T~PC1'-OMETCl,I"ABSCO~ETCl,I)' 
OHET01C1,I'-CMACI'-MP(I'·THPC1"/CNTIRESCI).~O~fNTCI" 

21 CAll INTEGClACI),OMFTD1(1,I') 
C· •• ••••••• •• ••••••••••••••••••••••••••••••••••••••••• •••••••••••••••• ~ • 65 CONTINUE 
C CALCULATION OF FTRA, FTP~, AND FTRC 

SFTPX-O. 
SFTRY-O. 
SFTPZ-O. 
DO 70 I-l,NSTRUT 
SFTPX-SFTRX+FTPXCI) 
SFTRY-SFTPY+FTRY(I) 

70 SFTPZ-SFTP1+FTPICI' 
FTRA-RLC1,1'·SFTPX+Rl(1,2'·SFTRY+RlCl,3)·SFTRl 
FTPB-PLCZ,1'·SFTPX+PlC2,2'·SFTRY+PlC2,3'·SFTPZ 
FTPC-PlC3,I,·SFTPX+PLC3,2'.SFTRY+PlC3,3'·SFTRl 

C CALCULATION OF MTX, ~TY, ~NO ~Tl 
SMTPX-O. 
Sp4TPY-O. 
SfoCTPZ-O. 
00 75 Y-l,NSTRUT 
SMTRX-SMTRX+MTRXCI' 
SHTRY·SHTPY+HTPYCI) 

75 S"TRl-S~TR1+~TP1CI) 
~TX-RlCl,1).SMTRX+Rl(I,2'·S~TPY+RL(1,3)·S~TRl 
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MTY-RL(2,1)+SMTRX+RL(Z,Z)+SMTRY+Pl(Z,3)+SMTRl 
~T7-Rl(3,1)+SMTRX+PL(3,2)+S~TRY+PL(3,3)+S~TP7 

C CALCULATION OF FX~, FY~, FIM, tM, ~M., AND N~ 

FYM-O. 

C 

F Z~"'O. 
F)c~-O. 
tM-O. 
~M-O. 

t'JM-O. 
BFX-O. 
BFY-O. 
SF 1.0. 
8LH·0. 
BM~·O. 
PNM·O. 
DO 82 I·l,NSTRlIT 
OFXM·O. 
DFY~-O. 
CFZM·O. 
DlM·O. 
DM~·O • 

. [)p.I~·o. 

00 14 Il4·1,NMODE 
NSa·(IL4-1)+NSTRUT+I 
OFXM·OFX~-MlSS(I)+SXMOD(~BB)+GQD2(Il4) 
DFYM·OFYM-~ASS(I)+SY~OO(t'JeB)+GCOZ(IL4) 
OFZM·DFIM-HASS(I)+SZ~OD(NBB)+GQD2(IL4) 

NAH·(I-l)+t'J~ODF+lt4 
OLM·OLH-MASS(I)+GFORC2(NP~)+GOD2CIt4) 
OMM·OHM-MASSCI)+GFORC3(NBH)+GCOZ(Il4) 

l~ ONM·ONH-HASS(I)+GFDPC4(NBH)+GC02(It4) 
BF:h8FX+OF)CM 
BFY·~FY+OFY~ 
BF1·SF1+OFIM 
8LM·BLM+DlM 
P.M"'.I\MM+DM~ 

BN ... ·aNf'1+0Nf'1 
TMP(1)·HASS(I)+SDZ(1,I) 
FXH·FXM+TMP(1)+A31(I) 
FYM·FYM 
F7M·F7f'1+TMPfl)+A33(I) 
lM·tM+Tf'1P(1)+Al1(I)+PY(I) 
~M·"'M-TMPCl)+RPCGX(I) 

82 Nf'1·NM+TMP(1)+A13(I)+PY(I) 
FXM.FXM+BFX+FTPA 
FYM·FYM+BFY+FTPB 
FIM·FZM+BFZ+FTPC 
LM·LM+P.LM+MTX 

. MM.· ... ~+BM"'+MTY 
NM·NM+BNM+MTZ 

ENTPY SfTUP 
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t 
C 
C 

'C 

DO 28 r-l,NSTRUT 
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IFCS01(I,I) .If. 0.0) GO TP 2C 
OP1(I)_(-OO(I)+OSV1(I)-OSV3(I)+CAPFA1(I)-API~T(I»*SOI(1,1» 

I *SETA/VOlIT(I) 
IF(PGA1T(I) .If. -1600.0) 10,20 

10 PGA1T(I) - -1600.0 
-IF (OPIU) .LT. 0.0) OPlfI)-O.O 

20 CONTINUE 
11-0 
CAll VIRK4(II,~,NT,CI,SPEC,CI~AX,IERP,VAR,CUVAR,OER'ElE1,ElE2, 

1 ELT,ERRVAl,OfRSUB,CHSUB,ITEXT) 
IF(ICOSVCI) .EO. I)G~ TO 26 
XMA5(I)-XMA(I)+(2.*lETAC2*WC1)*X~Al(I)+(WC1 •• 2)*XHA2(I) 

£ -(2.*ZETACl.WC1).X~A3(I)-eWCl**2)*XMA4(I) 
XHA8(I)_(TCI/TC2)*XMA5(I)+{I./TC2)*XMA6(I)-(1./TC2).XMA7el) 
XMA11(1)-(TC3/TC4)*XMAe(l)+(I./TC4)*XM~q(I)-(I./TC4)*XMAlO(l) 
IF(S(l,I).lE.XSTHR) XMAl1(I)-O. 
XSVOOD(I)_(XKSV(I)*XMA11(I)-BCON*XSVOO(I)-CC~N*XSVOOT(1)-

I DCON*\XSV(I)-XRIAS(I»)/ACO~ 
OLTXIO(I)-CXKFCI)*OFlTXeI)-DElTX1el»/TAUF 

26 CONTINUE 
CAll tIMITSCXSVeI),X~VOOT(I)'XSVMAX(I),XSV~I~eI» 
C'll lIMITSeXSVOOT(I),XSVoO(I),XSVOMX(I),XSVOMN(I» 
CAll lIMITS(XSVOO(I),XSVrOO(I),XOOMAXeI),XOOMIN(I» 
II - 3*I+6*NSTPUT-2 
12 - 11+1 
13 - 11+2 
CAll INT~GClACI1),XSVDDD(I» 
CAll INTEG(LAeIZ),XSVDOeI» 
CALL INTEG(lA(I3),XSVOOTCI» 
II - I+9*NSTRUT 
CALL INTEGClAeIl),DLTXID(I» 

2e CONTINUF 
ReTU~N 
fND 

SU~ROUTINE PHLOZ2(PS,PR,X,OC,LA~I,LAP3,PCl,O,COEF1,COEF3,MU,OTOLEp. 
S,NITER,Pl,01,03) . 

C 'PHLOl2' •••••••••••••••••••••••••••••••••••••••••••• R. O. EDSON 
C 
C THIS SUBROUTINE CAlCl!LATFS THE STFAOY-~TATE CHAMBER PRESSURE (PI) 
C AND FLOW RATES (01 f. 03) FOR A T~O-WAY NO~SYMMFTRICAL SP~OL VALVE 
C . WITH RECTANGULAR WINnOW SU;TS .. GIVEN THE STJH'!fCf Of) AND THf LOAD 
C FLOW (OC). THF PAPA~ETEPS REOUIRED IN THE 'CALL' ST~TEMENT APE 
C TH~ SAME AS DESCRI~FO IN SUBROUTINE 'FL01EZ', WITH THE FOLLOWING 
C ADotTJO~Al PARAMETERS. 
C OC - THE FLOW ~ATE TO THE lOA~ 
C OTOLEP - THE TOLEPANCE ~LlO~EO TN CALCULATING FLOW RATES, FOR 
C . DETERMINING ~HfTHrR OR NOT THE SPlUTJON HAS CONVERGED 
C (.0001 IS TYPICAL) 
C NITEP - THE Nu~eER Of JTEf(ATIONS REOllIREf' TO CONVERGE TO A 
C . SOL UTION (tNTFGfR) 



C 
C 

C 

C 

ORIGINAL PAG~ (S 
OF POOR QUALITY 

I~PlICIT RFAl(l,M) 
PFN(Yl,XZ,Yl,YZ,Y3,Y4)-Xl+(XZ-Xl)*(YZ-Yl)/(-Yl+YZ-Y3+Y4) 
NITE~-O. 
FlAG--l. 
PIFlAG--l. 

PIA-PR 
PIR-PS 
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CAll FlOZfZ(PS,PP,PlA,LAPl,LAP3,PCl,O,y,ClA,03A,COEFl,COEf3,MU) 
CAll FlOZEZ(PS,PR,PlB,lAP1,lAP3,PCl,O,X,CIB,C38,COEfl,COfF3,MU) 
IF(ClA.EQ.O •• ANO. C38.EC.0.) GO TO 51 
C3A-03A+OC 
C3e-C38+0C 
GO TO 50 

51 Pl-(PS+PR)/2. 
01-0. 
C3-0. 
GO TO 400 

50 P1-PFN(PlA,PlB,C3A,C1A,ClB,03~) 
CAll FlOZE2(PS,PR,Pl,lAPl,lAP3,RCl,O,X,Cl,C3,COfFl,COEf3,MU) 
C3-C~+OC 
IF(FlAG.lT.O.) GO TO 55 
IF(Pl.EC.PlI) GO TO 100 

~5 PlI-Pl 
IF(Ol.EC.O •• A~D. 03.EC.0.) GO TO 100 
IFCARS(Cl) .GE. ABS(03» CDEN-Cl 
IF(ARS(C3) .GT. ~BS(Ol» ODEN-03 
If(ABS«01-03)/CDEN) .IT. OTOlER) GO TO 100 
IF(Ql.lT.Q3) GO TO qO 
PIA -P 1 
ClA-Cl 
C3A-03 
GO TO 1~0 

qO PIS-PI 
ClS-Ol 
038-Q3 
GO TI) l!'O 

100 PlFLAG-I. 
150 FLAG-l. 

NITER-NITER+I 
If(PlFlAG.GT.O.) GO TO 300 
GO TO 50 

300 CONTINUE 
tn-03-CC 

400 RETURN 
rN[, 
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SUBROUTINE Fl01E2(PS,PR,Pl,LAPl,lAP3,RCl,C,X,01,0~,COfFl,COEF3,MU' 
·c .FlOZE2· •••••••••••••••••••••••••••••••••••••••••••• R. D. EDSON 
r. 
C THIS SUBPOUTINE CALCULATES THE STEADY-STATE FLOW RATES (01 AND 

;C 03) FOR A TWO-~AY NONSYM~FTRICAl SPOOL VALVE ~ITH RfCTANGULAR 
;C WINDOW SLOTS, GIVEN THE LOAD CHAMBER PRESSURF (PI) AND STRO~E 

J
'C (~,. THE PAPA~fTEPS REQUIRED IN THE 'CAll' STATE~ENT ARE AS 
I C· F 0 LL a W S • 
iC X· VALVE STROKE 
I 
C PI· PRE~SURE IN CHA~BEP 1 fTO lOAD' 
C 01· FlO~ RATE FPOM SUPPLY LINE TO CHA~BER 1 
C Q3· FLOW RATE FROM CHAMBER 1 TO RETUR~ LINE 
C PS· SUPPLY PRESSURE 
C pp. RETURN PPESSURE 
C LAPl· OVERLAPPED OR UNDERLAPPEO lENGTH BfTWEEN THE SPOOL 

,C AND SLEEVE AT NULL, FOR FLOW 01. A POSITIVE NUMBER 
iC IS USED FOP OVERLAP, A NEG~TIVE NUMBER FOR UNOERlAP. 
C lAP3· OVERLAPPED OR UNDEPlAPPED LENGTH BETWEEN THE SPOOL 
C AND SLEEVE AT NUll, FOR FLOW 03. A POSITIVE NUMBER 
C IS USED FOR OVERLAP, A NEGATIVE NU~BfR FOR UNDERlAP. 

iC peL· RADIAL CLEAPANCE BETWEEN THE SPOOL AND SLEEVE 
:C D· DtA~ETER OF SPOOL 
C . C"EFI • FLOW COEFFICIENT OF DRI FICE 1 (SUPPl Y TO CHAMBER U 
C • CO*W1*SORT(Z.*GC/RHO) 
C COEF3 • FLOW COEFFICIENT OF ORIFICE 3 (CHA~BER 1 TO RETURN) 

:C - • CO*W3*SOPT(Z.*GC/RHO) 
'C WHE~E WI • TOTAL WINDOW WIDTH OF ORIFICE 1 
C W3 • TOTAL WINDOW WIDTH OF rRIFICE 3 
C cn • DISCHARGE COEFFICIENT 

iC GC • GRAVITATIONAL ACCELERATION CONSTANT 
'C RHO. DENSITY OF HYDRAUL IC FLOIO 
1c ' MU· VISCOSITY Of HYDRAULIC FLUID, CENTJPOISE 
ic 
'C THF ~ETHOD OF SOLUTION UTILIZES THE TURBULENT ORIFICE EQUATION 
ic AND THE EQUATION FnR FUlLY-OEVElOPEO LA~INAR FLOW THROUGH AN 
C ANNULUS, WITH FULL ECCFNTRICITY ASSUM~D. FOP ORIFICE OPENINGS 
C WHFRE SOME OVERLAPPEn LENGTH f~ISTS, THE PPorEDURE JS TO CALC-
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:c U(ATE THE FLOW R~TE ~y BOTH ~CU~TrONS, AND THEN USE THE ONE 
·C THAT GIVES THE S~AllFST A~SnlUTE VALUE AS THE ANS~fR. FOR 
.C OPENINGS WHERE NO OVEPlAPPED lENGTH EXISTS, O~lY THE TUR~UlENT 
C ORIFICE ECUATION APPLIES. 
C 

C 

IMPLICIT REAL(L,~) 
C12(Tl,T2)-SIG~(1.,(T1-T2»·SCRT(ABS(Tl-T2') 
C34(T3,T4'-4.5fOt*(T3-T4)*O*PCL**3/MU 

C ************************* tALCULATf C1 ****************.*****: 

C 

X2-LAPl-X 
X4-SCRT(X2**Z+RCL**2) 
IF(LAPI .LE. 0.) GO TO qq 

,C POSITIVE LAPSI 
IF(X .GE. LAPl) GO TO ~5 
Cl-PCL·COEF1*C12(PS,Pl) 
OlL-034(PS,Pl'/X2 
IF(ABS(Cll) .IT. APS(Cl» Cl-ClL 
GO TO 20 

65 Ol-X4*COEFl*C12(PS,Pl) 
1 GO TO 20 
~C 
iC NEGATIVE LAPSI 

c 

99 IF(X .IT. LAPl) GO TO 10 
Ol-X4*COEFl*Ol2(PS,Pl) 
GO TO 20 

10 Ol-RCl*COEFl*OlZ(PS,Pl) 
CIl-C34(PS,Pl)/XZ 
If(A~S(CIL) .IT. AAS(Ol» Cl-CIL 

C ****************.** •• ** •• CAlCUl~T~ C3 *** •• ****** •••• * •• *****. 
20 X1-LA P 3+X 

X3-SCRT(Xl.·2+RCL·*2) 
IF(LAP3 .LE. 0.) GO TO lqq 

C 



'C POSITIVE LAPS. 
IF(X .LE. -lAP3) GO TO 165 
03-PCL*COfF3*012(Pl,PR) 
03l-03~(Pl,PR)/X1 
IFfA8Sf03L) .LT. A8S(03') 03-03l 
GO TO 120 

165 03-X3*COEF3*012(P1,PP) 
GO TO 120 

c 
C 

199 

110 

120 

c 

NEGATIVE LAPSI 
IF(X .GT. -LAP3) GO TO 110 
03-X3*COEF3*012(Pl,PP) 
GO TI) 120 

03-RCl*CO~F3*012(Pl,PR) 
03l-034(Pl,PP'/Xl 
IFfABS(03L) .LT. A95(03) 03-03L 
PETURN 
EN" 
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C STATEMENTS FOR THIS SUPPOUTINE OBTAINED BY PHONE BY A0020177 
C J~HN Q. MCGEHEE O~ 2/1/77. ~D020177 
C 

IF(X .GE. X~AX) GO TC 10 
IFtX .LE. X~IN) GO T~ 20 
GO .TO 30 



10 X-XJ04AX 
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IF(XOOT .GT. 0.0) XOOT - 0.0 
~O TO 30 

20 X-Xt1IN 
IF(XOOT .IT. 0.0) XOOT - 0.0 

30 RETURN 
EN£'! 
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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 (IABS(INOLG).NE.3) GO TO 5q4 
CALL ALGEARl 
GO 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. 

tJNUM - NUf'4+N 
WRITE(6,~00) N~U~ 

~00.FO~"'~T(5~,~2HNUMeEP 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. 
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Subroutine LINES was changed as follows since 51 lines are too many 

for 8112 inch paper. 

TF(lONG.lE.~l)RfTURN 

Subroutine OPT1 was changed by calling the active common block 

before the REAL statement, by adding the following EQUIVALENCE 

statement 

E cO I V ALE NC E ( 0 P415 5 ( ~ 3 3,. IN [) l G , 

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

g~ar code was changed as follows. 

2062 CAll SACS3 
IF fIABSfINOlG).NE.3' GO TO 2070 
CAll ~lGEARl 
GO TO 2075 

2070 CONTINUE 
2125 CAll lGEAR3 
2075 CONTINUE 

CALL FlEX3 

In subroutine LGEAR1, the number of integration variables was 

increased by adding the following line of code before the call to 

INUPO, and 
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the active control initialization is accomplished by adding the 

following immediately before the statement labeled 3 • 

. IF (IABS(1~Ol~).E.Q.3) CAll. ACTINIT 

In subroutine LGEA3C, the following EQUIVALENCE 

EQUIVALENCE (OM14C155),INOlG) 

statement was added to make the variable INDLG available. The 

following test was added after 

IF (IABSCINOLG).EQ.3' GO TO 31 

the statement labeled 27 and the similar test below 

IF CIABSCINOlG).EQ.3) GO TO 46 
was added after the fifth line below the statement labeled 4. A' 

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

output capabilities were expanded to. include the active control 

parameters by including the following DIMENSION and DATA statements 

in subroutine SDFLGP. 

DIHENSION ACOVAR1(8), ACOVARZ(8), ACOVAR3(8), ACOVAR4C8', 
• ACOVAR5(8), ACOVARb(8). ACOVAR7(8', ACOVAR~(8)'ACOVAR9(8~ . 

OATA(ACOVARICI),I-l,8 ) 15HVOLIT,5HVOLZT,5HVOL3T,5HPGAIT,5HPGAZT, 
• 5HPGA3T,5HGAHAH,5HCOEFOI 

OATACACOYARZ(I),I-1,8 ) JZHQO,4HVCUH,bHBLFORT,bHBUFORT,5HFFORT, 
.• bHFORCHT,6HFOAHST,bHFONHST/' . . 

OATA(ACOVAR3(I), 1-1,8) 15HCFFDR,5HFSTOP,bHFORSST,bHXVAlVE,3HXSV, 
• 5HOELTX,6HDELTXl,6HDLTXlDI . 

DATACACOVAR4(1),' 1-1,8' IZHOF,3HOPl,2HPS,ZHPl,3HQSV,4HQSVN,4HQSVl, 
• 4HQSV31 
JU T A tA c.OV AR5 i ll~I ~ 1, .B.ll ~t:lQ.S I LO.,.3 HH.Ut, bH 0 MT AItH ,.5 Hx.s T OT ,. 5.H ICDS,V 1-

.• 4HENUP,5HWLFOR,5HIOPCOI . 
OATACACOYARbCI), 1-1,8) 16HIIXSVH,6HIIXSVL,SHIXSVH,5HIXSVL,5HIPASS 

·,3HNAC,4HRESA,ZHSAI 
OATA(ACOYAR7(I), 1-1,8) 16HVELDEC,6HWLFORR,bHIDEACT,4HZSSC,4HCOPA, 

• 4HSIPA,5HDSTOP,6HFSTOPKI 
DATA(ACOVAR8(I), 1-1,8) 15HWFORT,6HVOLAHT,bHVOLANT,5HQSVCU,3HXHA, 

-------------------_._- --



• 'ItHX~I"A5, ItHXP"A 8, 5HX "'A 111 
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. OATA(ACOVAP9(I), 1-1,8) ItHXSVOOO,5HXSVOD,6HXSVOOT,ZHPR,ItHIFPI, 
• 6HIFSTOP,6HIST~OK,ItHISETI 

The actual output is accomplished by the following code which was 

added three lines below the statement labeled 32. 

IF(IAaS(INOlG).NE.3) GO TO 50 
CAll STFL(Z,8,ACOVA~1) 
00 33 I-I,NSTRUT 
CAll STOVAPC8,VOlITCr),VOlZTCI),VOL3TCI),PGAITCI),PGAZTCI', 

• PGA3TCI"GAP"AHCI),COEFOey" 
33 CONTINUE 

CAll STFlCz,e,ACOVAPZ' 
00 34 r-l,NSTPUT 
CAll STOVAPCe,OOCI),VCUHCY',BlFOPT(I"BUFOPTCI',FFOPTCI', 

• FORCHT(I),FOAHSTCI',FONHST(I" 
34 CONTINUE 

CAll STFlCZ,8,ACOVAP3) 
DO 35 l-l,NSTQl'T 
CAll STOVAR(S,CFFOPCY),FSTOP(I),FORSSTCI),XVAlVECI),XSVCI), 

• OElTXCI),OElTXl(I"rlTXlOCI') 
35 CO"TTNUE 

CAll STFl(2,8,ACOVA~4) 
DO 36 r-l,NSTRUT 
CAll STOVAR(S,OF(I),OPICI),PSCI),Pl(I),OSV(I),OSVNCI),QSVl(I), 

" ·CSV3(1» 
36 CONTINUE 

CAll STFlC2,e,AcnVARe) 
00 37 I-l,NSTRUT 
CAll STOVAR(8,WFORT(I),VOlAHT(!),VOlANT(I"QSVCUCI),XMA(I), 

• )("'A5CI),)("'A8(1),XMAl1(1» 
, 37 CONTINUE 

CAll STFl(2,e,~C~VAP9) 
DO 38 l-l,NSTRUT 
CAll STOVAP(S,)(SVOOO(I),)(SVDO(I),XSVOOT(I),PP(I),FlOATCIFPI(I», 

• FlOAT(IFSTOP(!»,FlOATCISTRO~(I»,FlOATCISETCI») 
38 CONTINUE 

CAll STFl(Z,8,ACOVAR5) 
DO 39 I-I, NSTlH'T 
CAll STnVAP(B,EPSILOCr),~~"'(I),OMTANH(I),XSTOTCI),FlOAT(ICOSVCI», 

• ENUPC!),WLFORCI),FlOATCIOPCOCI')' 
39 CONTINUF 

CAll STFl(Z,a,ACOVAP~) 
00 itO I-l,NSTRUT 
CAll STOVARC8,FlOATCIIXSVHCI»,FlOATCIIXSVl(I»,YlOATCIXSVH(I», 
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* FlOAT(IXSVl(I»,FlO~T(IP~SS(Il), 
* FLOAT(N~C(Il),RESA(I),SA(Ill 

40 CONTI NUE 
CALL STFl(2,e,ACOVAR7) 
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. CALL STOVAR(S,VFlOFC,WlFOPR,FLOAT(IOEACT1,ZSSC,COPA,SIPA,DSTOP, 

I * F S Tn p to 
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(INOlG) .NE. ~) GO TO ~ 
11 • 1+3*NSTRUT 
12 • I+4*NSTRUT 
13 • I+5*NSTRUT 
CAll UPOAT(1,L'(I1),PG~lT(I',~U,OU,OV,OU) 
CAll UPOAT(1,lA(12',VCUM(Il,OU,OU,OU,DUl 
CAll UPOAT(1,lA(I3),OSVCU(I),DU,DU,OU,DU) 
11 • 3*I+6*NSTRUT-2 
12 • I+9*NSTRUT 
CALL UPDAT(3,lA(Il),XSVDD(I),XSVDOT(Il,XSV(I),OU,DU) 
CAll UPDAT(1,lA(I2),OFlTXl(I),DU,DU,OU,OU) 

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. 

SlTSVI'4 • 0.0 
IBC • 0 
INXO. 0 
JBC • 0 

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

statement labeled 2 in subroutine AUTS. 

OElPI • 0.0 
TR • 0.0 
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The next phase in 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 inserted after the deck READ and a new deck DIRACT 

was added following the deck DIR3DA. The contents of these new 

decks is shown below. 

SUF\ROUTINE ACTIN 
CO~HON/ACTDIR/XNAHE(71),lOCf71) 

COMHON/ACTTVE/DATA(646) 
DI~ENSION IRAf5S),~SG(58),IDATAC~46) 
EQUIVALENr.E CMSGC1J,SYMJ,CMSGf2J,OP) 
EQUIVALENCE fHSG(3),IRACl)J,C~SG(58),INC) 

:EQljIVAlEtJCF. (DATA(l),.IDATAU» 
INTEGER COH~A,POINT,F,~LANK 
D~TA REMARK,COMMA,BlANK,POINT,E,ENOACT,MINUS,AINTI 

. 1 1HRE~,lR"lR ,1~.,lPE,6HENDACT,IR-,3HINTI 
100 CONTINUE 

1 FOPMATCA6,IX,A3,1X,55Rl,Il) 
Z FORMATCl8X,A6,lX,A3,lX,55Rl,I6) 
3 FOPMATCZOHOER~OP.THE SYMBOL •• ,A~, 

1 Z6H •• IS NOT IN THE DIRECTOPY/IH ) 
4 FORM4TC44HOERROP.ILLEGAL C~ARACTER IN NUMERIC FIELD •• ,IRl,ZH •• /) 

READfS,l) SYM,~P,!PA,INC 
CALL lINES(1) 
J - 58 
IF(I~C.lE.O) J - 57 
WRITE(6,Z) (MSG(IJ,I-l,JJ 
IFfSYM.EO.REMAPKJ GO TO 100 
IFfSYM.EO.ENDACT) GO TO qqQ 
DO 110 1-1,71 
IFfSYM.EQ.XNAMEfIJJ r-O TO 1Z0 

110 CONTINUE 
CALL LINESf3J 
WRITEH,,3) SY~ 

GO TO 100 
lZ0 CONTINUE 

INDEX' - LOCCI) 
IF(INC.EO.O) INC - 1 
INDEX - INDEX + INC - 1 
NU~EX P - 0 
NE)(P - 0 
IE)(P - 0 
NL - 0 
NR - 0 



130 

140 

150 

160 

NU"1l • 0 
NUtliR • 0 
ISIGN • 0 
JSIGN • 0 
lEFT • 1 
DO 210 1·1,56 
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IF(I.F.O.56) GO TO 140 
IF(IRA(J'.EC.BlAN~) ~O TO 210 
IF(I~ACI).EO.COM~A) ~O TO 140 
IF(IPA(I).EO.POt~T) GO TO 170 
IF(IRACI).EO.E) GO TO 180 
IFfIRA(I).EO.HINUS) GO TO 200 
IF(IRA(I).GT.36) GO TO 130 
IF(I~ACI).lT.27) GO TO 130 
NUM • TRA(I) - 27 
IF(IEXP.EQ.l) GO TO 190 
IF(lEFT.GT.O) NUMl • 10*NU~l + NUM 
IF(lEFT.GT.O) ~l • Nl + 1 . 
IF(lEFT.lT.O) NUMP. • 10*NUMR + NUM 
IF(lfFT.lT.O) NP • NP + 1 
GO TO 210 
CAll lINES(3) 
WPITE(6,4) IRA(Y) 
GO TO 210 
CONTINUE 
IFCNl.EO.O.AND.NR.EO.O) GO TO 210 
TF(NR.EO.O) GO TO 160 
X • FlOAT(NUMl) + FlOAT(NU~R)/10.*.NR 
IF(JSIGN.EO.I) NUMEXP • -NUME~P 
IF(IEXP.EQ.1) X • ~.(10.) •• NUpllE~P 
IF(ISIGN.fO.l) X • -~ 
OATA(INOFX) • X 
NUf"l • 0 
NU~R • 0 
Nl • 0 
NR • 0 
lEfT • 1 
I SIGN .. 0 
JS IGN • 0 
IEXP • 0 
NE~P • 0 
NUMEXP • 0 
INDEX • INOFX + 1 
GO TO 210 
CONTINUE 
X • NUP4l 
IF(JSIGN.EO.1) NU~EXP • -NUMEXP 
IF(IEXP.EO.1) X • X.(10.)*.NU~E~P 

If(ISIGN.EO.l) X • -X 
NUf'!l • )( 
IF(OP.EO.AINT) IDATA(INDFX) • NU~l 

54 
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IFfOP.NE.AINT) DATACINDE)() • x 
I (:0 TO 1'0 
1170 CONTINUF 

LEFT • -1 
i GO TO 210 

leo CONTINUE 
IEXP • 1 
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GO TO 210 
190 CONTINUE 

NU~EXP • 10*NU~E)(P + NUM 
NE)I'P • NEXP + 1 
GO TO 210 

200 CONTINUE 
IF UEXP.EO.O) ISIGN • 1 
IFUEXP.NE.OJ JSIGN • 1 

210 CmlTINUF 
... 

GO TO 100 
999 ~ ETlIR N 

END ( 

BLOCK DATA U!RACT 
co~~aNIACTOIR/NA~E(71),LOC(71) 
lATA NAMEI 6HAMUH , 6f.1APINT , 6HAREAl , 6HAPEA2 , 

1 6HAREA3 , 6~ARE"'0 , 6HAREO~ , 6HBETA , 6HBlMU , 
2 6H8U~U , 6I-fCO~OC , 6HCOMOE , tHCDSV , f-HC 03 , 
3 6HCFFOR , 6H['IElT , 6H01OTA , 6HDSV , 6HEPSIlQ, 
It 6HEPSROl, 6HfPSSLP, 6HfTASV , 6HGAMAH , f!HGAMAN , 
5 6HGNR , 6HIOEACT, 6HKAPT , 6HOMRUN , 6HPATM , 
6 6HPGAHAC, 6HPGALAC, 6HPGAI1 , 6HPGA2I , 6HPGA3I , 
7 6H~ERCNT, 6HOPlI~PS, 6HPClSV , 6HRHOH , 6HTAUF , 
8 6HTC 1 , 6HTC2 , 6HTC3 , 6HTC4 , E-HVOlACI, 
9 6HVOlAN1, 6HVOlII , 6HVOl2I , 6HVOl31 , f,HWC , 
1 6HWC 1 , 6H\oISV , 6H\oISVl , 6HWSV3 , f:H\oIlFOP , 
2 6HWLFOPR, 6H)(BIAS , 6H)(O['l~AX, 6HXOOMIN, 6HXKA , 
3 6H)(K F , 6H)(KSV , 6H)CLPSVl, 6HXlPSV3, 6HXSCOP" , 
4 6HXSTHR , 6HXSVO"'N, 6H)(SVO~X, 6HXSVMAX, 6HXSVM1N, 
5 6H1ETAC1, f-HZfTAC21 

DATA lOC I 11 6, If-, 21, 26, 31, 36, 61, 46, 
1 56, 62, 67, 72, 82, 77, 109, 1411 135, 152, 
2 157, 162, 163, 195, 200, 20ll 212, 263, 27/., 275, 
3 281, 286, 2 en, 3011 311, 276, 346, 3e7, 397, 410, 
4 411, 412, 413, 414, 621, 6311 421, 4311 441, 451, 
5 452, 641, 642, f-43, 458, 463, 464, 611, t16, 47 /., 
6 't79, Its't, 't89, 494, '611 499, 591, 5C16, 601, 606.1 
7 644.1 6451 

END 
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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. 

DI~ENSION T!TlE(20),BUF(5~O),NDIl(28),T8UF(~50) 

The JMMODS correction set interfaced the new decks with the FATOLA 

program. All DATA statements in ACTIN IT were replaced with the 

single DATA statement 

DATA ICOSV,IFSTOP,II111*CI 

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 N191191 

was inserted in this routine and the write statement below the 

statement labeled 115 was replaced with: 

I~(ISUMl.NE.O)" WRITE(13) ~19,ISUMl,DAT3,OPl1,ACOVAPe(1', 
" 1 ACOVARe(4),ACDVAR4(~),ACnVAPl(4),ACDVARl(~} 

Additionally, the final continuation card in each of the tests on 

ISTPL1, ISTPL2, ISTPL3, ISTPL4, and ISTPL5 were replaced with the 

following statements respectively. 

1 O~ET(1,l},WFDPT(11,OSVCU(l},CSV(l},PGAIT(l},PGA2T(1) 

1 O~ET(1,2),WFOPT(2},OSVCU(2),C5V(2},PGAIT(2),PGA2T(2} 

1 OHET(1,3),WFORT(3),CSVCU(3l,OSV(3},PGAIT(3},PGA2T(3} 
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1 OMETil'4"WFOPTC4',OSV~V(4"CSV(4),PGAlTr4)'PGA2T(4) 
1 OMET(l,5',WFORTf5',OSVCU,S"OSV(5),PGAIT(5),'PGA2T(5) 

The data statement 

DATA ACTIVE/6HACTIVEI 

57 

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

following. 

19 IFfSYM.EQ.ACTIVE, GO TO e05 
CAll OIPl~C(RAl,INC,P,lANK) 

The following code was inserted after the STOP 25 

fl05 CAll ACTIN 
GO Ta 100 

810 CAll ACTIN 
GO T'J 802 

and statement 26 was replaced with the following. 

26 IFfSY~.EC.ACTIVE' GO TO elO 
IFfSYM.EC.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 PGA1T(5) with 

PGA1Tl(5), replacing ZZSSC with ZSSC(5), and by adding IHODE(5), 

CMASNG, and VHASS(5). The common block HTCOM was expanded to 



C 

I 
I 

C 

ORIGINAL PAG\'! ~~ 
OF POOR QUALiTY 

58 

include INDINT(5), in EXE, MIMIN, LGDET, LGEAR1, ACTINIT, ALGEAR, 

and FLEX1. Subroutine EXE was further modified by adding 

• 
STOP "FLIGHT TIM~ LI~IT" 

to lines below the statement labeled 143. Three lines of code 

DO 10 1-115 
10 INOINT(I) - 1 . 

were inserted as the first executable statements in subroutine 

MIHIN. 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-IJ5 
P(!) • 0.0 

6 P2(I) - 0.0 

The single DATA statement in ACTINIT (inserted by J~MODS) was 

replaced with the following code, 

EQUIVALE~CE (D~1~(16),GRfFF), (D~1(37"AIYY~S' 

DATA OSTOP,FST~P~ 10.004,0.01 
DATA ENUP,FSTOP,H~~,OSVN,RESA,SA 130*0.01 
rATA ICOSV,IFQI,IFSTOP,IPASS 120*01 
DATA IOPCO,ISET 110*11 
DATA IXSVH,IXSVL,IJXSVH,IIXSVl 120*01 
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the definition of OMRUN was changed to, 

and 'the following definitions were inserted in the 100 loop. 

INOINT(I' • 1 
VMASS tr, .AP1AS~· 

Additionally, the line below statement number 80 was changed to 

l, PGAITl(!'.PGAlI(I , -.. _. . .. 
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~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 lines of code were 

removed 

E 00 t VAL ENe e (OM" 16», G'R-e F'F' 
DATA IFPI/5.01,FSTOPK/0.01,FSTOP/5*O.OI,OSTOP/O.0041 
DATA SA,RESA,HMM,I~SVL,IXSVH,IIXSVl,II~SVH,IPASS 

1 11~.0.,25*OI . 
DATA ENUP/5.0.01 
DATA ISET,IOPCO,OSVN/IO*1,5·0.01 

and were replaced with 

EOUIVALENC~ (O~~(16',GPEFF'~ (~~2(27),~XP7F', (D~2(28"AY77F', 
.(D~2(29',~YP7F',(DM2(30"AY77F,,(~M2(31"AZP7F',(D"2(33',A177F', 
·(D~1(37',~IYVBS' 
DI~ENSION INDEACT(5',rpSTOPf~',AIC(5',PGAIT(5' 
DATA AIC,INOEACT,IPSTOP 15.0.0,10*01 

" , 
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The following new code was inserted beneath statement number 760. 

C C~AS~G - AJYYBS/AMASS+AMASS*PY(l)+PX(l)/AIYY~S 
CMASNG - 7.qb77 

c 

V~ASS(1) - AMASS/CMASNG 
ENCG - 0.5+A~ASS*ZG11F1(1)+ZG17Fl(1) 

ZOANT - IG71F1(1)-OI77R+PX(1) 

The following two lines of code 

18 IF(IOEACT.EO.1) ~O TO 5b 
19 IF(IOEACT.EO.2) GO TO eo 

were replaced with 

1~ 00 qo I-l,NSTRUT 
IFfINOEACT(I).EO.1) GO TO 56 
IF(INOEACT(I).EO.2) GO TO 80 

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

after statement number 25, respectively. 

The reduction of the control limit force was modified by replacing 

the three lines of code centered about statement number 56 with the 

following. 

INOfACT(I)-l 
56 If(INOINT(I).EO.O) GO TO 5P 

~lfOR(I)-WlFOR(Y)-PEOSlP(I)*HT 
EPSIlO(Y)-EPSIlO(Y)+EPSSlP*HT 

5£1 CONTINUE 
INOINT (I)-O 
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In the line of code IDEACT = 2, IDEACT was changed to INDEACT(I). 

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

following. 

c .• •• CALCULATION OF THE WING-GfAR INTERf·ACE FORCE (WFQRT) 
l'NSPRNG - 0.0 

C 

00 66 J-l,NSTPUT 
IFCOMETDl(J).NE. 0.0) UNSPRNG • UNSPRNG+MASS(J) 

66 CONTINUE 
OWFORT -(-SORT(AXP7F.AXP7f+AYP7F.AYP7F+ 

£ AZP7F.AIP7F)+GREFF).(A~ASS-UNSPRNG) 
WFORT(l) - DWFORT+FORSST(1) 
00 67 1-2,NSTRUT 

WFOPT(Y) - OWFOPT/(~STRUT-l) 
67 CONTINUE 

DO 65 I-1,NSTRl1T 
C 

C··· 

C 

T.le line below the statement labeled 210 was replaced with 

PGAITCI)·PGAIT1(I) 
IF(~GAIT1(I).lE.~1~OO.P) PGAIT(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(I~ODE(I).EO.O .AND. DOElTA(I).lE.O.O) 112,113 
112 00(1) - 0.0 

(;0 TO 109 

113 OO(I)-COEFOCI).(ARE~r.(I)-APINT(I».01(PGAITl(J),PGA2T(I» 
IF(OOCI).lT.O.O .ANO. VCU~(I).lE.O.O) GO TO 102 
AICn)-O.o 
GO TO 103 

102 IF(PGAIT1CI).lT.PGA2T(I» GO TO 103 
GO TO 111 

111 00(1)-0.0 
VCUf"(I)-O.O . 
AIC U )-1.0 

10~ IF(OO(I).GT.O.C) AIC(I)-O.O 



ORIGINAL Pf.·.\?r:: £s 
OF POOR QUALITY 

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

IF(IMODE(I).EO.O) GO TP 2q7 
\ . 
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and the debugging change to 295 below this was changed back to 289. 

Statement number 284 was replaced with the following. 

284 IF(S(1,I).lT.0.0) GO TO 160 
GO TO 161 

160 IPSTOP(I)-1 
161 IF(S(1,I).lE.DSTOP .AND. IPSTOP(I).EO.1) GO TO QOO 

In statement number 900, the limiting value for the stroke was 

changed from 0.0001 to 0.005 and the five lines of code from 

DP1(I):0.0 to 11=0 were removed. Statement number 901 was replaced 

with the following code. 

q01 IF(PGA1T(I).lE.(PGAII(I)+~OO.O) .AND. 
I PGA1T(I).GT.(PGA1I(I)-~OO.0» GO TO 1Se 

GO TO 159 
l~e IF(A~S(~T(I».lE.FORtHT(I) .A~O. S(1,I).EO.0.0) GO TO 500 
15q IF(S(1,I).GE.O.O) GO TO 470 

The test on I below statement 500 was changed to 

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

following code was inserted after statement number 295. 



c 

297 12 - 2*I+NSTPUT-l 
11 - 12+1 
CALL INTEC-(lA(I2),SO?(1,I') 
CAll INTEG(lA(Il',SDl(l,r» 

IF(IMODECY).EO.O) ~O TO 450 
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The two-line definition of ENUP(I) was expanded to 

IffI.NE.1"' GO 10"119 -
ENUP(lJ - 0.5.ArYYBS.OI77R.OI77R+(ENCG/C~ASNG'* 

* (ZG77Fl(IJ/ABS(ZG77Fl(I)J) 
GO TO 120 

119 FNUPCI) • ENCG/(NSTPVT-l) 
120 CONTINUE 
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and the second test on WFORT(I) below statement 120 was changed to 

t:1e following. 

IF(WFORT(IJ.GE.O.O .OR. ODElTA(YJ.LT.O.O) XSTOT(I)-1.E20 

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

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

follows. 

lSSCCIJ~~WORk(IJ.SBfI) 
!FCXSTOTfl'.lE.C1SSC(J'-SCl,I)J .OR. RESA(I).EO.l.0J SA(I)-1.0 

VElOEC-«WlFOPCI)+WlFOPRJ/2.*(WLFOPfI)-WLFOPPJJI 
f (AMASS*PEDSlPCIJ) "" 
PSfr).«~PG~HAC(I)+PAT~)*(VOLANI(I"VOlANT(I)'**GAMA)-PAT~)/144.0 

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 



six lines below statement 274. 

14 • I+4*NSTPUT 
15 • I+~*NSTPUT 
CALL INTEG(lA(I4),OO(I» 
CAll INTEG(lA(I5),OSV(I» 
19 • I+9.~STRUT 
CAll INTfG(lA(I9),OlTX10(I» 
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The four lines of code below statement 55 were removed to make up 

for the insertion at statement number 297. 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 lines were replaced with the 

following. 

IF(I~OOE(I).EO.O .AN~. ODfLTA(I).lE.O.O) GO TO 19 
IF(S(1,I).NE.O.O .Op. AIC(I).~E.1.0) GO TQ 20 
PGAIT1(I)·PGA1I(I) 
PGAlT(I) .Pr,A11(!) 

19 DP1(I)·O.C 

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

with the following code. 

13 • I+3.~!STRUT 
CAll INTEG(lA(I3),OP1(I» 
19 • I +9.NSTRUT 
CAll INTEG(lA(I9),OlTX10(I» 
16 • 3*I+6*NSTPUT-2 
17 • 16+1 
18 • 16+2 
CAll !NTEG(lA(I6),XSVDDD(I» 
CALL INTfG(LA(I7),XSVDO(I» 
CALL TNTEG(lA(I~),XSVOCT(I» 

In subroutine SDFLGP, the DATA statements for ACOVAR1 and ACOVAR2 

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 11 array was changed from 1to 6. a change which has 

no impact on program execution. Lastly. in BLOCK DATA DIRACT. the 

4th. 5th, and 14th cont~nuation lines in the DATA statement for NAME 

were changeo to the following. 

4 6HEPS~Ol, 
5 6HGNR , 

6HFPSSlP, 
6HI<APT , 

6HETASV , 
6H0P4RUN , 

~ 6u lETAC1, 6H7ETAC2, 6HI~OOf I 

6HFWORI< ,6HGA~AH , 
6HPATM , 

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

were accord'ingly changed as follows. 

7 644, 645, 6~11 

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. In the comdeck ACOBLK, the 

variable ZDANT was added to the 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 in these 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 LGEAR1 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 • l+(AMASS*RX(l)*PX(l»/AIYYPS 

Immediately prior to the definition of UNSPRNG, the variable UNSPR 

was set to zero, and the test inside the 66 loop, intrnduced by 

CSCMOD2, was replaced with the following. 

IFlJ.EQ.l .AND. O~FTOlll).NE.C.O) UN$PR • ~ASS(l) 
.IF(J.r,T.l .AND. O~FTr.l(J).NE.O.O) UNSPRNG • VNSPRNG+M~SS(J) 

Below this, the definition of WFORT(1) was changed as follows. 
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In the continuation line of the definition of VELDEC, also provided 

by CSCMOD2, the variable AMASS was replaced with VMASS(l). In 

subroutine SDFLGP, the DATA statement for ACOVAR7, introduced by 

CSCMODS, was changed by replacing the 6HIDEACT with 5HZDANT and the 

first DATA statement for N1, N15, and N14 was removed. The 

following code was added beneath the write of N1B, N1, and DAT2 to 

unit 13, 

JF(IABSCINOlG).NE.3) 110,115 
110 IFC!SUMl.Nf.O) WRJTECI3) NI4,JSU~I,OAT3,OPI7 

GO TO 120 
!115 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 
IFCISTPll.N~.O) WRITfCI3) FT(1),SfCl),OElT~(1),PCl),P2Cl),~A(I), 

*~02(1,1),Sr1(1,1),S(1,1),S202(1,1),S2D1(1,1),$ZCl,1),O~ETOl(l,l), 
*OMFTC 1,1) 

IF(JSTPlZ.NE.O) WPITF(13) FT(Z),~F(Z),OElTA(Z),P(2),P2(2,,~A(2), 

*SnZ(1,Z),SOl(1,2),S(1,2),S202(1,Z),S2Dl(1,Z),S2fl,Z),OMETDl(1,Z), 
*O~ETC1,2) 

IF(ISTPl3.NE!0) WRITE(13) FT(3),SF(3),OElTA(3),P(3),P2(3),MA(3), 
*502(1,3), S[l1 (1,3), S (1,3) ,S202( 113) ,SZ01 (1, 3), S2(1I3 ),OMFTOI ct, 3), 
*OM~T(1,3) 

IF(ISTPl4.NE.O) WRITf(13) fT(4),SF(4),OElTA(4),P(4',P2(4),~A(4), 
*502(1,4),501(1,4),S(1,4),S20Z(1,4),SZ01(1,4',52(1,4),OMET01(1,4), 
*OMETC1,4) 

JF(ISTPl5.NE.0) WRITf(13) FT(5),SF(5),DElTA(S),P(5),P2(5),MA(5', 
*S02(1,5),SD1(1,5',S(1,5),S2D2(1,~),S2Dl(1,5),SZ(1,5),OMETDl(1,5), 
*OMETC1,5) 

GO TO 230 
Z20 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 

.********************** FATQLA VARIAeLES ******************************** 

.C 

C 

COMMON/OIRCOM/CMl(115),ALP~~,DMlA(20),AMASS,DM2(147),OCL1,DC~1, 
C DCNl,DCl2,DC~2,DCN2,DCL3,DCM3,DCN3,DH3(qq),FYB7P, 
C OUM4(3),FYB7P(4),fZe7p,D~5(17),GX87f,OM6(8),GZB7F, 
C DM7(218),INDSTE(48),P~IPO,INDSTfl(23),PSIPO,I~DSTE2(156),THTPD, 
C INOSTE3(5),TI~t,OM8(2e7),PI77P(2),PI77Rl(2),D~q(4), 
C OI77R(2),OI77Rl(2),D~10(4),RI77R(2),RI77Rl(2),D~11(4~), 
C XG77F(2),XG77Fl(lZ),YG77F(2),YG77Fl(12), 
C ZG77F(2),lG77Fl(2),DU~13(52), 
C NSTRUT,~ASS(5),RX(5),RY(5),RZ(5),THETAD(~),EoOEG,PGR, 
C NTIRES(5),RZERO(5),~(~),DELTA~(5),~C~ENT(~', 
C RF(5),VZ ,!F~,pZfRr(5),VZERO(5),A(5),P20(5),V20(5), 

C A2(5),Il,S2T(5),FS2(5),C2l(5),MASS2(5),MUS(5), 
C CC(5),CE(5),C2C(5),C2E(5),NVGPT,NPP,MB(5),PlT,NDElTA, 
C ES(5),SB(5),SD21(2),SD22(2),SD23(2),S024(2),SD25(2) 

COMMON/OIPCOMI 
C SOll(2),S012(2),Sr13(2),S~14(2),Sn15(2), 
C SI(2),SS2(2),53(2),S4(2),55(2), 
C S2021(2),S2D22(2),S2D23(2),S2D24(2)~S2025(2), 
C S2Dll(2),S2012(2),~2DI3(2),S2DI4(2),S2Dl~(2), 
C S21(2),S22(2),523(2),524(2),$25(2), 
C OMTnll(2),OMTDI2(2),O~TrI3(2),OMT014(2),O~TDI5(2), 
C O~Tl(2),OMT2(2),O~T3(2),O~T4(2),OMT5(2), 
C AI(5),PI(5),OFlTAl,rELT~2,OELTA3,~ELTA4,CfLTA5, 
C ODElTl,DOElT2,DDElT3,CDflT4,DDElT5,ISTAGE, 
C PRTMIN,IPLT,ISOF,ISTPll,ISTPlZ,rSTPl3,ISTPl4,ISTPl5, 
C DM14(22),I8(5),~Ml~(127),INDl~,D~16(107),CASK(44),INDFlY, 



C 

·C 

C 

C 
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* N~OOE'DM18(40),SX~OD(100),SY~OD(100),$lMOO(lOO),O~19(1686), 
* GOD2(2D),DDM20(20),OO~21(20),SlfN1(5),SLEN2(S), 
* GAMA,OUM15(12),JN~NWS,DDM2Z(10)'ETAOES, 
* DDM23(5),AH(5),PH(5',DD~24(30' 

COMMON/lGOE/LA(50),FCZ(S),P2(5',PRfS(5),C(5',IPPT,LTPT 

COMMON/LGF/A11(5"AI3(5),A31(5"A33(5)'RRC~X(~), 
C Rl(3,3)'RI(3,3,5)'RAX(5)'RAY(5)'RAZ(5),T~P(3),11EROC5), 
C XRCS),YRCS),EPSLONC5),PA(5),FDELTA(S), 
C FTRZ(5)'ROX(5)'RDY(5),RD1(5),ROXG(5)'RDYG(5)'R~ZG(5), 
C VTX(S),VTYf5),VTZ(S),r:Z(5), VGPT(5),FTRX(S),FTRY(5), 
C DX(S),DY(5),01f5),FT(5),FDX(5"FOY(S),FF(S',AA(S),C2(5), 
C SR(5',SF(5',PS~O(5),MUVP(S),~TRX(5),MTRY(5), 
C MTR1(S),MA(S),RGll,RG13,RG31,RG33,IPRT, 
C MTX, MTY, MTl,.S FTR X" SFtRY" SFTRZ, FTR A, 
C FTRB,FTRC,SMTRX,SMTRY,SMTRZ 

COMMON IHTCOMI HT, HT1, HT2, JNOINT(5) 

*CAll ACOBll< 
C 

C 

C 

C 

REAL MASS,MOMENT,~AS~2,MUS,NTIRES,MB 
t E~L HUVP,MTRX,~TRy,~TRl,~A,MTX,MTy,MTl 

DIMENSION IPSTrp(5),AIC(~),PGAIT(S) 

DIMENSION DfLTA(5',DOElTA(~),ClGCE(47', 
* S02(2,5',SOI(2,5),S(2,S) 

EQUIVALENCE (DLGOECl),lA(l» 
EQUIVALENCE (D£lTA(1),DELTA1),(ODELTA(1),00ElTl) 
EQUIVALENCE (S021(1),502(I,I»,(5011(1),SOl(I,1»,($1(1),$(1,1» 
EQUIVALENCE (OH1SC1),ITO) 
EQUIVALENCF (DM5(lf),GPEFF), 

* (DM1f37),AIYYAS) 

DATA AIC,IPSTOP 1~*0.0,5.01 

01(T1,T2)-SIGN(1.,(TI-T2»·SORT(ABS(T1-TZ» 
C.··.··.·.·· •. ··.·························.········.·· .•.........•..•..• 
C 

C 

25 
.40 

1014 

• 5~ 

I - 1 

JFCINOEACT(J).EO.1) GO TC 56 
IF(INDEACT(I).EQ.Z) GO TO 80 
IFCHMM(I) .EO. D.) G~ TO qO 
IF(OMRUN .GT. O.O)GO Tr 25 
IFCIDANT.GF.VElDEC) 90,40 
IF(lDANT.GE.VELDEC+Xr:77F1(1).TAN(O~RUN» GO TO 90 
WRITE(6,1014)TIME 
FORMAT (1H036H REDUCE CO~TPOl lIMIT FOPCE AT TIMf-,E16.8' 
INDE4CTCI '-I 
IFfINDINT(I).EO.O) Gr TO 5P 
WLFORCI)-WlFOR(I)-PFDSLPfI).HT 
EP~ILO(I)-EPSIln(!)+EPSSlP.HT 



58 CONTYt-JUE 
INDINT(!)·O 
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1015 FORMAT (lH027H CONTROL AT WlFOPR AT TIME.,Fl~.e) 
INDEACT(I)·Z 

80 WLFOR(I).WlFORR 
EPSIlOCI)·EPSROlCI) 

90 CONTINUF 
I C •• ! •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
c . 

C 

IF(KAPT(IJ.NE.O'GO TO 210 
APINTCI)·O.O 

210 CONTINUE 
PGAITCI)·PGAITICI) 
IF(PGAITl(I).lE.-1600.0) PGAITCI).-1600.0 
VOlIT(I)·VOlII(I)-(~PEAI(I)-APINT(I)·SClII) 
VOl3T(I)·VOL3I(I)+~RfA3(I)·S(1II) 
VOlZT(I)·VOLZI(I)-CAREA2(IJ-APEAl(Y'+APINTCY».S(},I)+(VOl3TCI) 

X -VOl3ICY»-VCUM(I) 
PGA2T(I'·AP2TOCI)·«VOl2ICI)/VOl2T(1»··GA~A)-PAT~ 
IFCSOl(l,!) .EO. O.O)GO TO 104 
PGA3T(I)·«COEF3CI).ARE03CI» •• 2.PGAZT(Y'-SDl(1,IJ/ABS(501(1,1» 

X .(SOl(1,I)*ARFA3(I)' •• Z) . 
E/«CQfF3(J)*ARF03(I»·*Z) 

GO TO 105 
104 PGA3T(I)-PGA2T(IJ 
105 IF(PGAITCI) .GF. PGA2TCI»GO TO 106 

GO TO 107 
106 GAMAY(J)-PHOH*GREFF.(1.0+(PGA1T(IJ*3.04E-O~)

• (PGalTCI)*·2*Z.7ZE-15J) 
GO TO lOB 

107 GAMAHCI)-RHOH*GREFF.(1.0+(PGAZT(I).3.04E-08)
• (PGAZT(I)··Z*Z.7ZE-15» 

108 IF(PGAITC1) .GE. PGAZT(I»COEFO(YJ· 
• COMOCCr)·SORT(AeS(2.·GREFF/GA~AH(I)') 

IF(PGA2TCI) .GT. PGAIT(I)COEFOCI)· 
• CDHOE(I)·SORT(ABSC2.·GREff/GAMA~(I») 

IFCIMOOf(I).NE.O .OR. ODElTACI).GT.O.O) GO TO 113 
CO(1) - 0.0 
GO TO 109 

113 OOCI)-COEFOCI).(AREMOCI)-APINT(I».cICPGAIT1(I),PGA2T(I)l 
IF(OOCI).lT.O.O .At-JO. VCV~(I).lE.O.O) GO T~ 102 
AICCI)-O.O 
GO TO 103 

10Z If(PGAIT1(I).LT.PGA2T(Y» GO TO 103 
00 (J) -0.0 
VCUMCI)-O.O 
AIC(I)-1.0 

103 IF(OOCIJ.GT.O.C) AIC(l)-O.O 
109 IFf~GA2T(J) .If. -16CO.0)PGAZT(I)--1600.0 

IF(PGA3T(I) .lE. -1600.0)PGA3TCI)--1600.0 
IF(OElTACI) .lE. 0.0 .AND. TI~E .GT. DElT)GO TO 101 
GO TO 110 



c 

101 

110 

140 
.C 

·c 
142 

C 

150 

601 

Z 

. 3 

ZE\4 

160 
161 

900 

903 

904 

906 

908 
909 

9'OZ 

FFnRTfI)·O.O 
GO TO 140 

CONTINUE 
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BlFORTCI)-FONHSTCI)*(CSLENZCI)-S(1,Y»/fSLEN1CI)+SCl,I»+1.0) 
BUFORTfI)-FONHSTCI)*CSLENZ(I)-S(I,I»/CSLEN1CI)+SC1,I)) 
FF ORT C I) -eUMU C I ) *AB Sf BI'FORT f I) haL M,J( I) *A e s (~L FOR T CI ) ) 
CONTI NUE 
COMPUTE SHOCK STPUT CHARG!NG FORCF 
IFCS(1,I) .GT. o.O)Gn TO 14Z 
FORCHTCI)-PGA1TCI)*AREAICI)+PGAZTfI)*CARfAZCI)-AREA1(I»-PGA3TCI) 

X *AREA3C!)+FFOPTCI)+CFFnpCI) 
COMPUTE NORMAL AND A~IAL HUB TO SHOCK STRUT FORCES AT Hue 
FONHSTfI)-SORTfFOXCI)**Z+FOYfI)**Z)-~ASSCI)*GREFF*SIPA+SBFOT 
IFCABSCFTCI» .LE. FORCHTCI) .ANO. S(l,I) .EO. O.O)GO TO 150 
GO TO 801 
CONTINUE 
FOPSSTCI )-FTfI) 
SOl (l,n"o.o 
!FCIMOOECI).EO.O) GO TO Z97 
ISTROI<' CI)-1 
GO TO ze9 
COMPRESSION VELOCITY OF SHOCI<' STRUT IS DOSITIve 
1·CS01fl,I).lE.('I.8 .AND. IFR(J).EO.O) GO TO Z 
GiJ TO 3 
Of'lTANHCI)-I.O 
GO TO 284 
OMTANH(I)-AASfTANHCZ.0*SOlC1,I») 
IFRU) - 1 
IF(Sf1,I).lT.0.0) GO TO 160 
GO TO Ifl 
IPSTOP n)-1 
IFfSCl,I).lE.DSTOP .AND. IPSTOPCI).EO.l) GO TO 900 
GO TO 90Z 
IFfSfl,I).LE.O.OO~) GO TO Q03 
GO TO 904 
SOZH,I)-O.O 
SOl fl, I) -0.0 
S(1,I)-O.O 
IPSTOPCJ)-O 
GO TO 90Z 
CONTINUE 
IF(IFSTOP(l) .• NE. O)GrJ T('I 90t:
OSTOP-S(II!) 
FSTOPK-Z.0*~ASSCI)*SD1Cl,I)**Z/OSTOP**Z 
IFfS'l,!) .If. OSTOP/Z.O)GO TO 908 
FSTODCI)--FSTOPK*fDSTOP-SC1,I» 
GO TO 909 
FSTOPC!)--FSTOPI<'·Sfl,J) 
IFSTOPfI)-l 
IFRcr) - 0 
GO TO 901 
FSTOPfI)-O.O 
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901 IF(PGA1T(I).lf.(PGAII(I)+500.C) .AND. 
I PGAIT(I).GT.(PGA1I(I)-~OO.0» GO TO 158 

GO TO 159 
15e IF(ABS(FT(I».lE.FORCHT(I) .AND. S(1,I).EO.0.0) GO TO 500 
159 IF(S(l,I).GE.O.O) GO TO 470 

IF(SDl(1,I) .IT. O.O)GO TO 470 
GO TO 471 

470 FFORT(I)--FFORT(I) 
CfFOR(I)--CFFOP(I) 

471 FOQSST(I)--«PGAIT(I)-PGA~T(I»*(APEAl(I)-APINT(I» 
£ +PGA2T(I)*AREA2(I) 
X -PGA3T(I)*AREA3(I)+(FFOPT(I) 
1 +CFFOR(I»*DMTANH(I)+FSTOP(I» 

500 IF(INDFlX.GE. 1)GO TO 29~ 
IF(IMODE(I).EO.O) GO TO 297 
ISTROI< (!)-1 

289 IF(S(1,I) .GT. 0.0) CoO TO 295 
IFfIOPCOfI) .EO. 1) GO TO Z95 
IF«PGA1I(I)-1000.0).lT.PGAIT(I).ANO. 

£ PGA1T(I).lT.(PGAII(I)+10CO.O»299,2Qe 
Z99 IF(~VAlVF(I) .NE. C.O)GO TO 311 

IF(IPASS(I) .EO. l)GQ TO 296 
XVAlVf(I)-XKSV(I)*XMA11(I)+XBIAS(I) 
IPASS(I)-l 
GO TO Z94 

2ge IF(ICOSV(I) .EO. l)GO TO 291 
JOPCO(I)-O 
IF(XSV(l) .IT. 0.002 .ANO. XSV(I) .GT. -0.002)291,295 

291 IF(S02(1,I) .If. 0.0 .AND. ICOSV(I) .EO. 1)GO TO 311 
IF(IOPCO(J) .Eo. 1)GO TO 2q5 
IF(PGAIT(I) .If. PGA1I(I» GO TO 293 
IF(IXSVl(I) .EO. l)GO TO 294 
XVAlVE(I)-XVAlVE(I)+XSVD~N(I)*DElT*PERCNT(I) 
IF(XVAlVE(I) .GT. -0.1) GO TO 294 
XVAlVE(I)--O.l 
I )C S Vl (! ) -I 
GO Tn 294 

293 IF(IXSVH(I) .EO. I)GO TO 294 
XVAlVE(J)-XVAlVE(I)+XSVD~X(I)*OELT*PERCNT(J) 
IF(XVAlVE(I) .LT. 0.1) GO TO 2Q4 
XVAlVE(I)-O.l 
IXSVH(I)-1 

294 CONTINUE 
Ol TX100)-0.0 
ICOSVCI)-l 

296 JF(WFORT(I) .GT. 0.0 .AND. S(I,I) .lE. o.O)Coa TO 410 
311 IF(NAC(I) .EO. l)GO TO 307 

TF(IIXSVH(I) .EO. I)GO TC 305 
XVAlVFfI)-XVAlVE(T)+XSVD~N(I)*OElT*PERCNT(I) 



IF(XVAlVECI) .lE. 0.0)305,400 
305 XVAlVECI)-O.O 

IIXSVHfI)-l 
GO TO 400 
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307 IF(II~SVL(I) .FO. l)~O TO 306 
XVAlVE(I)-XVALVECI)+XSVD~~CI)*OElT*PfPCNTCI) 

IFCXVAlVEfI) .GE. 0.0)308,400 
308 XVAlVE(I)-O.O 

IIXSVlU)-l 
. 'tOO CONTI NUE 

C 

C 

410 IF(XVALVE(l) .NE. O.O)GO TO 295 
ICOSV (1)-0 
CElTXl(I)-P£lTXC!)*X~FCI) 
XMA(I)-(DF(I)+DElTXleI»*XKA(I) 
XMAllCI)-X,..AfI) 
XSVeI)-X~SV(I)*X"'A!!tI)+XBIASCI) 
CALL lIMITSeXSV(I),XSVDOTeI),~SV~AX(I)'XSVMIN(I)J 
IPASSCI)-O 
I~SVl e I)-O 
IXSVH cr J-O 
IJ)CSVlC!)-O 
I IXSVI.f( I)-O 
IOPCO(!)-! 
C~lL PHLOZ2(PSeJ),PRCI),XSVCI),OCeY"XlPSVICJ),XlPSV3CI),PClSVCIJ, 

& JSVCY),CSVICI),CSV3C!),XMU,OTOlER,NITER,PICY),OSl(I),O S3(!» 

IFCISTROK(I) .EO. 1 .AND. S(l,I) 
12 - 2*I+NSTRUT-l 
II - 12+1 
CALL INTEG(lACI2),SD2Cl,I)J 
CAll INTEGClA(I1),SD1(1,I)J 

IF(IMOOE(I).EO.O) GO TO 450 

.GT. O.OJIOPCO(I)-O 

FNlIPfl) • 0.5*AIYYBS*OI77P(1)*OI77P(!J+(Et-:CG/CMASNG)* 
* (ZG77F1(1)/ABS(lG77FICIJJJ 
IFCH~"'CJ) .EO. 1.0)GO TO 130 
SA(I)-O. 
IF(~FORT(I).lT.O.J X~TOT(IJ-ENUPCI)/«(-WFORT(I)'*COPA' 
IFCWFORTCI).GE.O.O .OR. ~DElTACIJ.lT.O.O) ~STOT(J).1.f20 

C ZSSC IS A PfRCENTAGE OF S8C!) FOR ACTIVATI~G CONTROl-CD~OCCIJ IS U 
lSSCCIJ-FWOR~CIJ*SBCJ) 

C 

IF(XSTOT(I'.lE.CZS~CCI)-S(l,I» .OR. PfSACI).EO.l.0J SA(I)-1.0 
flESACJ)-SACI) 
IFCSACI'.EO.O •• oP. HM"'C!'.EQ.l.' GO TO 130 
WlFOR(I)--WFORTCI) 

VElDEC-«WlFOR(I)+~lFOPR)/2.*(WlFOR(I)-WlFORP»' 
& CVHASSCl)tREDSlPCI» 
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WRITE(6,121)TI~f,WlFOR(I),VELDEC 

121 FOR~ATC50H ACTIVE CO~TPOl INITr~TFO ••• TIMF, ~tFOP, VElOEC - , 
1 3fl3.5) 
HMMCI)-l. 

130 IF(SC!,!) .GT. O.O)ISETCI)-O 
IF(H~M(I).fO.O.) GO TO 4~1 
IF(-WFORT(I).GT.(WlFOR(I)+EPSIlO(I))) DFCI)-CWlFOR(I)+ 

£ EPSIlO(I»)-(-WFORT(I) 
IF(-WFOPT(!l.lT.(WlFORfI)-EPSIlOfI") DF(I)-(WlfOR(I)

E fPSIlOCI»-(-WFOPT(I» 
IF(-WFOPT(I).LE.(WlFOR(I)+fPSIlOCI»).AND. 

S -WFORT(I).GE.CWlFOR(I)-EPSIlO(I») 
I 457,456 

457 IF(Sfl,I) .lE. O.OlGn TO 456 
IF(WFORT(I) .GT. O.O.AND. asvcu(!) .IT. 0.0)454,455 

454 OF(I)-WlFOP(I)-(-WFOPTCI)J 
GO TO 456 

455 OFC!)-O.O 
456 OElT~fI)-S(l,I)-YSCO~(I) 

IF(SCl,I) .lE. 0.0 .AND. I5ETfI) .EO. O)GO TO 451 
GO TO 452 

451 OF fI) -0. 
OElTX(!)-O. 

452 XMA(!)-(OFfI)+DElTX1(I»*X K AfJ) 
IFCGNR.EO.l •• AND. X~A(I).GT.O.) Y~A(I)

I Y~A(ll*SQRT«(PGAITfI)-PGAlAC(I» 
X IfPGAHACfI)-PGAITCI») 

C NOTEI SUBPOUTIN~ 'FL01E2' CO~PUTES THF FLOWS FRO~ THF PPfSSURES 
C IN UNITS OF INCHES. 

Pl(I)·PGAlT(Il/144. 
C COMPUTATION OF HIGH PPE5SUQE ACCU~ULATOR ~ITROGEN VOLUME 
C AND ACCU~UlATOP PRESSURE 

VOLANT(I)-VOlA~TCI)+OSVN(I)*DELT-OPU~PS(I'*DflT 
PS{I).({(PGA~AC(I)+PAT~)*(ValANI(!'/VOlANT(Y»**GAMA)-PATM)/14~.O 

IF(PS(Y) .~E. 3000.0)4t4,4~5 
464 PSCI)-3000.0 

VOlANT(I)-VOlAN!(l) 
465 VOLAHT(I)-VOLACI{I)-VOlANT(I) 

!F(VOlAHTCI) .lE. O.0)~6~,467 
466 WRITE(6,1050)TJMf 
1050 FOPMAT(lHOI145H ACCU~UlATCP OIL VOlU~E !NSUFFICE~T AT TI~E-,f16.e 

1 II) 

CALL lGEAR~ 
STf'lP 500 

467 CONTI NUE 
CAll FLOIE2(PS(I),PRfI),PICI),XlPSV1(I),XlPSV3(y),RClSV(I),~SV(I), 

E YSV(!),OSl(I),OS3(I),CSV1(I),C5V3(r),X~U) 

OSV1(I)·OSl(I)/17?~. 



c 
450 

• 462 
463 

C 

OSV3'I)·OS3,r)/172B. 

COt-lTINlJE 
OSYC!)·QSYICI)-OSY3(I) 
IFCOSVCI) .IT. O.O)N~C(I)-l 
IF(QSY(I) .GT. 0.0)N~CCI)-2 
IF(NACCI) .NE. 2) GO TO 462 
OSVN CJ ) -OS V (1) 
GO TO 463 
QSYNCI)-O.O 
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IFCSDl(l,I).lT. 0.0 .AND.PGAITCI).LE. -1600.0)PGAIT(I)--1600.0 

PETURN 
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 ROVTINF" 

The following declaration statements were added to subroutine 

ACTINIT to make the variables S 

OI~fNSION S(2,5) 
EQUIVALENCE (Sl(1),S(1,l» 
EOUIVALENCE (O~15(1),ITO) 

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

changed by substituting IFR for IFRI. The variable INITSW was 
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initialized to unity following the definition of OMRUN, and the 

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

INDfACT(I) • 0 
IF(ITO.fO.l) I~OEACT(I) • 2 

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

ALGEAR1 the following declaration statement was added to make the 

variable ITO available. 

The call to LGEA3C was replaced with the following code, 

c 
IF(INITSW.EO.l) GO TQ 16 

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

C 
CALL LGfA3C 

C 

Statement number 18, which had been modified by CSCM002, was changed 

as follows. 

18 CALL ACTNG 
C 

DO 274 r-2,NSTRUT 

The two tests on I and ZOANT introduced by CSCM002 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 

substi tuted 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(!).PEOSlPC!») 

The following code was inserted below statement number 274, 

the SETUP entry point was replaced with the following, 

16 CONTINUE 
INITSW • 0 

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 NZO 1201 
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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 GAM AN 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 CSCMOD4 change. In subroutine MIMIN a 

problem with the flight time limit was corrected by changing the 

test below statement 45 to the following • 

. IF«XF-XO).GT.1.E-10) ~O TO 211 

The DATA statement for NCASE in subroutine DEF was removed. In 

subroutine ACTIN IT the 14th continuation line in the second 

declaration statement for the common block DIRCOM was changed to the 

following, 
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and the LGDE common block was removed. The DATA statement for IOPCO 

was changed to the following. 

The following new DATA statements were added 

OATA INOFACT,IN~INT,INITSW 15*0,5*1,11 
DATA FFO~T,FONHST,FORCHT,FORSST,WFORT 125*0.01 
DATA OC,OO,OSV1,OSV3,OSVrU,OTOlEP 125*0.,0.00011 
DATA OCON,OMTANH,DF,DPl,DElTX,DElTX1,DlTXlD 16*1.0,25*0.01 
DATA XSVOOT,XSVDD,XSVDDO 115*0.01 
DATA PFD3lP,SBFOT,VCV~,VElDEC 15*100000.,0.,10*0.01 
DATA XMAI,XMAZ,X~A3,XMA4,XMA6,XMA7,XMA9,XMAI0 140*0.01 
rATA XMA,XMA5,XMA8,XMAII 120*0.01 

I.Jsignment statements for the variables DCON, QTOLER, SBFOT, VELDEC, 

INITSW, REDSLP(I), INDINT(I), lSTROK(l), NAC(l), QSVCU(l), DF(I), 

DELTX(I), DELTX1(I), DLTX1D(I), XMA(I), XMA5(I), XMAB(l), XMAll(l), 

XMA1(I), XMA2(l), XMA3(l), XMA4(I), XMA6(I), XMA7(I), XMA9(I), 

XMA10(I), XSVDD(I), XSVDDD(I) , XSVDOT(I), DP1(I), COEF, CSV1(I) , and 

CSV3(l) were removed. The following code was added after the 

definition of COEF3(I) , 

COEFlf!) • CDSV(I).SO~T(2.*GPEFF/GAM~H(J))*144. 
CSVleJ' • COfFI(J'*WSVl 
CSV3(I) • COEF](I)*W$V3 

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

OSVHI) • 0.0 
OSV~(I) • 0.0 
IF(tTO.EO.I' Gr TO 60 
JF(IMOOEfI).EO.O) GO TO PO 
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The following new code was added beneath the second definition of 

QSV3(I) • 

(:0 TO 80 

60 CONTINUE 

• 

• 

HHM(I) • 1.0 
INDEACT(I) • 2 
lHODE(I) • I~ODE(I) 
II'40DE(I) • 0 
AP2TO(I) • PGA2I(I)+PAT~ 
VOllT(I) • VOlII(I)-(APEAl(I)-AP!NT(I».S(l,I) 
VOl3T(I) • VOl3I(I)+ARfA3(I).S(1,Y) 
VOl2T(I) • VOl2I(!1-(APEA2(Y)-APEAl(t)+APINT(I»*S(1,I) 

+(VQl3T(I)-VOl3Y(Y»-VCUM(I) 
PGA2I(I) • AP2TO(I)*«VOl2I(I)/VOl2T(I»*.GA~A)-PAT~ 
PGAII(I) • PGA2I(Il 
PGA3I(I) • Pr,A2I(!) 
FOPSST(I) • -(PGA2!(I)*APfAZ(t)-PGA3I(I)*APEA3(Y) 

+D~TANH(Il*(FFORT(Il+CFFOP(I»+FSTOP(I» 

WFORT(I) • FORSST(I) 

BO 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 

CSCMOD4, was changed to a call to ALGEAR1. In subroutine ALGEAR1, 

the variable XCGRF was made available by the following statement • 

. EOUIVALENCF (D~8(7q),XCGRF) 

The DIMENSION and DATA statements involving the variable IPSTOP were 

changed as follows. 

~I~ENSION !PSTQP(~1,AIC(~),PGAIT(5) 

DATA AIC,JPSTOP 1~*O.O,5*CI 
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The definition of CMASNG was changed to the following. 

PXCGl - PX(l)-~CGPF, 
C~~SNG - 1+(AMASS*PXCGl*PXCG1)/AIYYBS 

and in the definition of ZDANT. the variable QI77R was changed to 

the array element QI77R(1). The statement labeled 18 was changed to 

the following. 

UNSPRNG - 0.0 
00 22 I-I, NSTRl'T 

IFfITr.EQ.l .AND. TI~E.GE.2.0) I~OOE(r' - L~O~EfI' 
IF(O~ETOl(I).NF.O.O) UNSPRNG - UNSPPNG+~ASS(r) 

22 CO~TrNUE 

• 
OWFOQT - (-SQRT(~XP7F.AXP7F+Ayp7F*AYP7F+A1P7F.~IP7F)+GREFF)* 

fA"'ASS-UNSPRNG) 

CAll ACTN(! 

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

WFOQTfI) - OWFOPT/(NSTRUT-l) 

The four occurrences of VELDEC were changed to VELDEC(I). and the 

two definitions of II. left over from earlier VIRK4 calls, were 

removed. Statement 296 was changed by modifying the branch from 410 

to 400, and the statement label of 410 was eliminated. The test on 

IHODE below statement 297 was changed as follows. 

IF(IMOD~(I).NE.O.O) GO TO 11q 
QSVlfI) - 0.0 
OSV3C!' - 0.0 
GO TfJ 4~0 
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The continuation line in the definition of VELDEC(I) was corrected 

as follows. 

• (V~ASS(I)·REDSlP(I» 

In subroutine ACTNG, the DIMENSION statement for SD2 was expanded to 

include OMETD1(2,S), and OMETD1 was equivalenced to OMTD11. The 

four occurrences of VELDEC were changed to VELDEC(I), and the 

following code was inserted below statement 90. 

l'NSPQNG • 0.0 
IF(O~fTDl(l).Nf.O.Ol UNSPRNG • ~ASS(11 
WFORT(l) • SR(l).(V~ASS(l)-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).NE.O.O) GO TC llq 
OSVl(Il • 0.0 
CSV3(Il • 0.0 
GO TO 4!iO 

llq CO~TINUE 

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 allow the area of the metering pin to vary as a 

function of strut stroke. In the comdeck ACOBLK, the ACTIVE common 

block was expanded to include the four arrays PINN(30), PINM(30), 

STRON(30), and STROM(30), and in subroutine EXE, the arrays NAME and 

LOC in the ACTDIR common block were expanded from 71 to 75. In 

subroutine ACTINIT, the following new code was inserted after the' 

initialization of QSV3. 

TF(KAPT(Y).EO.l) GO TO 5C 
APINT(I) - O. 
IF(KAPT(l).EO.O) GO TO 50 
IFCI.GT.l) GO TO 25 
ST~OK - -1. 
00 10 J-l,29 
1"'STPONCJ).LT.STROK) GO TO 15 
~rpOI( - STPIJNCJ) 
IF(S(1,I'.GE.STpn~CJ).AND.~Cl,!,.LE.STRONCJ+l» GO Tn 20 

10 CONTINUf 
1~ J - J - 1 
20 APINTCI) • PINNCJ) 

GO TI) 50 
2 ~ S T R 01( - -1. 

['0 30 J-l,2Q 
IF(STRO~(J).lT.STPOK) GO TO 3~ 
STPOI( • STPOM(J) 
IFCS(1,I).GE.STRO~(J).~Nr.~(I,I).LF.STRO~(J+l» GO TO 40 

30 CONTINU~ 
35 J • J - 1 
40 APINTCI) • PIN~(J' 
50 CONTINUF 

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 



first executable statements. 

c 

ORIGINA.l pr~GZ !:. 
OF POOR QUAU It 

C ZERO OUT PIN AND STPOKE ARoAY5 
C 

DO 10 J·6~3,802 
DATAfJ) • O. 

10 CONTI NUE 
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The FORMAT statement labeled 1 was changed by replacing 11 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 71 

to 75. The final continuation card in the DATA statement for NAME 

was changed to the following, 

5 6 H 1 E T A'C 1 , 
6 6HSToON , 

6HlfTACZ, 6~IMODE, 

6HSTROP" I 
6HPINN , 6HPIN,.. , 

and the final continuation card in the DATA statement was changed as 

follows. 

7 644, 645, 651, 683, 713, 743, 7731 

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 

C···.··· .. 
C 
C •••••••••• TEMPORARY FIX TO FREEZE NOSE SECONDARY 
C 

IFCI.EQ.l) GO TO 59 
C 

C·.········ 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 SOD for 

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

after statement 57. 

52(1,1) • -O.5*ES2(I) 
S201(I,I) • -1.~-10 
S20Z(I,I) • -1.E-lO 

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

the following, 

61 J-fS202(1,I).LT.~.) GQ Tr 140 
I ·(S2D1(1,I).LT.O.) S2~1(1,I) • O. 

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

For debugging purposes, the following code was inserted 

subroutine LGEA3C below the calculation of TMP(1). 

IF(T~D(I).lT.O.) WPITf(6,1234) r,S2(I,I),S2Clfl,I), 
1 52(,2(1,1) 

1234 FOP~AT(1',7H*-*-*-*,r5,3Elt.e) 
IF(T~PCl).lT.O.) GO TO 31 

in 

The TABFIX correction set corrected a table look-up problem 

associated with the secondary piston. In subroutine LGEA3C, the 
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last two calls to H1HO were changed by substituting S2(1,1) 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 critical conditions and to correct a 

problem with the reduction of the control limit force. The HTCOM 

common block was modified in subroutines EXE, M1M1N, LGEAR1, and 

ALGEAR1 as follows. 

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. In subroutine LGEAR1, the following code was introduced beneath 

statement 4, 

INTFlAG • 0 

and the call to INUPD was changed to the following. 

IFCINTFlAG.fO.O) CAll I~UPO(NDEO,lA) 
INTFl~G • 1 

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

was changed by substituting H for HT. 
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SECFIX 

changes to control the secondary piston over-compression. The" 

following statement was added to subroutine LGEAal below statement 

140 

Additional modifications to provide for a stroke dependent 

metering pin area were provided in the PINARYX correction set. the 

following new code was inserted in ALGEAR1 bf~low the init.ialization 

of the RL array. 

OJ 760 I-l,NSTRUT 
IFCKAPTCI).EO.l) GO TO 750 
APINTU) - o. 
JF(KAPT(I).EO.O) GO TO 750 
IF(Y.GT.l) GO TO 725 
STROK - -1. 
00 710 J-l,2Q 
IF(STRON(J).LT.STROK) GO TO 715 
STReK - STRONCJ) 
YFCS(I,I).GE.STRON(J).ANO.S(I,I).LE.STRON(J+l») GO TO 720 

710 CONTINUE 
71~ J - J - 1 
720 APINT(Y) - PINN(J) 

GO TO 750 
725 STROK - -1. 

00 730 J-1I2Q 
IF(STPOM(J).LT.STROK) GO TO 735 
STROK • STROM(J) 
I~(S(l,I).Gf.STRO~(J).ANO.S(l,I'.lE.STQO~(J+l») GO TO 740 

730 CONTINUf 
-735 J • J - 1 
7~0 APINTeI) • PINM(J) 
750 CONTINUE 
160 CONTINUF. 
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TheCSCMOD6 correction set was refined with the addition of the 

HTTRY mods. In subroutine EXE, the new variable HT3 was initialized 

to HT above statement 302. In subroutine MIMIN, HT3 was added to 

the list in the AMIN1 statement labeled 30 and the statement was 

moved to below statement 40. 

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 of all program variables. The unit TAPE7 

is used to hold the restart information. In program TOLA, TAPE7 was 

added to the program card. The following new code was added below 

the READ1 common declaration, 

COMMO~/$T~PIT/O~2(2) 
COMMO~/OIRCO~/O~3(4059) 
COMMONITABSRC/OM4(110) 
COM~O~/EXEAUT/OM~(9) 

COMf"'ON/lG/O"'6(1) 
COMMON/AUTSC/OM7(40) 
COMMON/AUTPPC/OM8(63) 
co~~oNi(GAUTS/OM9(14) 
COMMON/FlXOP/DMIO(608) 
COMMO~/AUTSAC/O~11(6) 
COMMON/HTCOM/OM12(lO) 
COMMON/CONTPO/Of"'13(4) 
COMMON/UPOCAl/O~14(181) 
COMMO~/lGOE/Of"'15(12) 
CO~~ON/STGT/DM16(10' 
COMf"'ON/TAeCOM/O~17(230) 
CO~~ON/ClEAUP/O~le(3) 
COMMO~/STO~~/OMlq(61) 
COMMON/lGE/DM20(299) 
COMMO~/ACTIVE/D~21(B02) 
COf"'MON/IPSCOM/Of"'23(20) 
COMMON/XEXE/OM24(3),BlANK,STCO~2,STCOM3,OM25(5) 

COMMON/X~IMIN/O~26(90e) 
CdMMO~/~jRRAY/Of"'21 
CO~MON/XTFF~8/0f"'28(2) 
COMMO~/XSACSI/O~29(106) 
COMMON/XCPTI/OM30(97) 
COMMON/XiGEPI/OM31(21) 

~ , . 
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CO~~O~/XlGf3C/0~32(12),IFRI(5),0~3~(19) 
COM~O~/XAlGEA/ArC(~),0~34(14)'IPSTO~(5),OM34XCI0) 
COf'CMOti/X ACTNG IA lCX (5), t PSTOX (5) ,0,..35 (6' 
~OMMO~/XFlE)(1/0~36(2077) 
COMf'CON/XSOFlG/0~37(179' 
COMMON/XAUTS/OM~e(8) 
COM~ON/)(FLARE/0~39(20) 
CO"''''O~/XAUTPR/O'''40(4) 
CbMMON/RESTRT/IPST 
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and the following code was inserted just above the. first executable 

statement. 

OATA STCO"'Z,STCO~3,8lANK/4HTMAX,5HSTAGE,6H I 
O~TA IFRI/O,O,O,O,OI 
OATA AIC,IPSTOP/5*O.O,5*OI 
DATA O"'34Y,OM341,D"34A/~*O.,5*31000.,~5*O.1 
DATA AICX,IPSTOX/5*O.O,5*OI 

The following read sequence was placed immediately before the call 

1 ) EXE. 

READ(S,Z) IPST 
2 FORMAT(!}) 

In subroutine EXE, the following declaration statements were added, 

CO"'MO~/XEXE/ENO,SWTZ,SWT3,BlANK,STCOM2,STCOM3, 
1 MI~,NDEFS,TIMEA,TI"'E?~TPO 
COMMON/PESTPT/IRST 
DIMENSION 0"'01(1) 
EOUIVAlENCECOMOl(1),TA8lf(1» 

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

not referenced, was replaced with the following. 

5 FORMATC1HO,16X,*JOB RESTARTEO AT*,E16.S) 
7 FOR"'ATCIH~,16X,*PESTAPT TAPE WPITTE~ AT*,E16.e) 
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The following statement was inserted as the first executable 

statement, 

IF(IRST.GT.l) 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.IPST.EO.3) GO TO 810 
GO TO 511 
CONTINUE 
RElO(7) (OMD1(IJ),IJ-l,11002) 
CAll ll~E:S\lJ 

W~ITE(6,5) TIME~ 
GO TO 511 
CONTINUE 
W~ITE(7) (O~01(IJ),IJ-l,11002) 
CALL LINES(2) 
WRITE(6,7) TIMES 

Local variables in subroutine MIMIN were transferred to a labeled 

common block, XMIMIN, as follows. 

COMMO~/X~I~I~/lCH,eRP,J,K,KF,PO,R,S,~F,~K,~O~ 
1 YMAX,YP,YO,Yl,l 

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. 

CO~MON/XSAC$1/AfP02,PETlOE,H~,IG01,IG02,IG03, 
1 TC,T~P,CN . 
CO~~aN/XCPTl/llPH01,p,BeTA01,C,O,DRAGC,e,F,FOC,_. 

1 G,~,INDE.,J,K'L'lA'LTHT.R,~~M6X,Mby,~61,P,THTRP, 
2 THTRP1,TMP 
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In subroutine LGEAR1. local variables were moved to XLGER1. 

. . " . 

COMMONIXtGE~1/8FX,BfY,BF1,BlM,BMM,BNM,DFX",DfY~, 
1 DFZM,Dl",D"H,ERR,Il4,INTflAG,Il,IZ,NBB,NB~,NDfC, 
Z T.HET ~R, T.TI,..e .. ... 
3 TEMP3,TMPET~,Y~~PH",Y~WPRM,OElNM 
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and the DATA statement for PGA1T1 was removed. Local variables In 

LGEA3C were moved to XLGE3C. 

COKHON/XlGE3CICPNPRM,CRNPWR,DElHN,DFTRX,DFTRXM, 
. 1 DFTRy,~FT~YH,ETAVE,ETAVEH,FGPYH,FI,HYPTAN,IFPI, 

2 IlP,Il2,Il3,ND,NDO,NOD,SIDEHU,SIOMUM,TEMPl,TEHPZ. 

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

variables were relocated to XALGEA. 

CO~MON/~ALGEA/4IC,BFX,eFY,8Fl,BlH,8M""BNM,DFXM, 
1 DFY~~OFZ~,~l~,D~M,DN",OWFOPT,Il4,IPSTOP,NeB,NeH, 
Z PGAIT,RX~Gl'TTI~E,UNSPRNG 

and In ACTNG they were moved to XACTNG 

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

SDFLGP. AUTS. FLARE1. and AUTPR1. the following common blocks were 

created. r~~ectively. 
CO"'~ON/XFlEXI/COEF,COPMAS,CT"Pl,OIFF,FOC,GF, 

1 GFORCl,GMASS,GSMOO,GTF,HDR,IG,II,lA,OMXOl", 
Z OMYDIM,OM101~,PTN,CS,CSl,RKSY,RVA~,PXA13,RZAl1, 
3 SDO,SDl,SOZ,SMASS,SUMl,SUH3,TITl,VAPYl_ 
tOMMON/~SOFl~i~cOVAPl,ACOVARZ,ACOVAP3,ACOVAR4, 

1 ACOVAR5,ACOVAR6,ACOVAR7,ACOVAR8,ACOVAPO,OATl, 
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2 DAT2,OAT3,OAT4,OAT5,ISUMl,I~UM2,lASTPT,NHl,Nl, 
3 N14'N15,Nle,N20,OP1~,OP17,OP1~,OPlq,OP20,OP21 
tb~MdN'XAUTS'DElPl,O~lRDI,GA~~PP,SWt2,T~~1, 

1 TMP2,Tt-tP3,TMP5 
COM~O~/XFlARE/AE,AH,AX,Ol,ERRAD,GA~APO,~AMAPR, 

1 GAHERR,GAMMAO,ll,RSP,SWTl,TAf,TMP1,TMP2,TMP3, 
2 TMP4,T~P5,TMP6,TTH 
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The correction set PGAPRT changed the printed output. In 

subroutine SDFLGP. the array PGA1T was made available with the 

following declaration. 

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 statement 15 was changed by changing 

DELT to 0 •• and the following code was added at the top of the 274 

loop. 

DELT • O. 
IFCINDINT(1).NE.O) DELT • H 
INOI~T( 11 • 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)·WlFOR(I)-REOSlPCI).OElT 
EPSILOCI)-EPSIlOCI)+EPSSlP·DELT 
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In statement lOa, DELT was replaced by 0.0001. In 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, 

OElT • O. 
IF(INOINT(I).NE.O) OElT • H 
INOINT (I) • 0 

and the fivl~ lines of code beginning with statement 56 were replaced 

with the following. 

- 56 CONTINU~ 
~tFOR(I) • WlFOR(I) - REOSlPfI)*OElT 
fOSIlOfI) • fPSIlO(I) - EPSSlP*OflT 

The test on TIME below statement 109 was changed by substituting 

0.0001 for DELT. 

A deficiency 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 ~et was intended to correct this deficiency. In program 

TOLA, the size of the LGDE common block was increased from 12 to 112 

elements, and the ACTIVE common block was increased from 802 to 842 

elements. In the ACOBLK comdeck '0 the final two continuation lines 

of the COMMON declaration \/ere replaced with the following. 

1,COfFl(5) ,l~aOf(5) ,PINN(30) ,PtN~(30) ,STRON(30) ,STROM(30) 
Z,XMAICT(5) ,X~A20T(5) ,X~A30T(5) ,~~A40T(5) ,~~A60T(5) ,XMA70T(5) 

. ~,~MAqrT(5) ,~~AI00(5) 
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In subroutine EXE, the size of the LA array in the LGDE common block 

was increased from 50 to go, the number of words being read from and 

written to TAPE1 was increased from 11002 to 11011, and an ENDFILE 1 

was added after the WRITE to unit 1. The size of the LA array in 

the LGDE common block was also increased from 50 to go in LGDET, 

LGEAR1, LGEA3C, ALGEAR1, ACTNG, and SDFLGP. In subroutine LGEAR1, 

the second test on INDLG was changed as follows, 

IF (IABS(INOlG) .EO. 3) ~OEO.I0.NST~UT 

and in ACTINIT the following DATA statement was added. 

OiTA rMAIDT,XMA20T,~~A3tiT'XMA40T 120*0.0/, 
• ~HA60T,XHA7~T,X~AqOT,X~AI0D 120.0.01 

In subroutine ALGEAR1, the following code was inserted after the 

definition of XMA5(I), 

X~AIDT(I) • X~A(I) 
~~A2DTeI) • X~Al(I) 
X~A3DT(I' • X~A~(I' 
XMA40Tey) • X~A3(I) 

the following was added after the definition of ·XMA8(I), ' 

XMA6DT(I) • X~A5eI) 
XMA7DT(Y) • X~A~eI) 

and the following was added after the definition of XMA11(I). 

X~AqOTeI' • X~Ae(I) 
X~AI0D(I) • X~All(I) 
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The following new code was inserted after the last call to INTEG. 

110 • I+I0+NSTRUT 
III • I+ll+NSTRUT 
112 • 1+12+NSTRUT 
113 • I+13+NSTP.UT 
114 • 1+14+NSTRUT 
115 • I+15+NSTRUT 
116 • I+16+NSTPUT 
117 • I+17+NSTPUT 
CALL INTfG(lA(IIOJ_X~AIOTrI)J 
CALL INTEG(lA(I11)_X~A20T(I)J 
CALL INTEGClACI12J_XMA30T(I» 
CAll INTEGClACI13J_XMA40TCIJ' 
C AlL-ntTE(;"(lA U i'th X;"A60T n n 
CALL INTEGClArII5J_XMA7DT(I'J 
CAll INTEG(lA(I16),X~A90T(I" 
CAll INTtG(lA(117J,X~AI0D(I)' 
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J~ subroutine SDFLGP, the following new code was added after the 

last call to UPDAT. 

110 • I+IO*NSTPUT 
III • I+11+~STPUT 
112 • I+12+NSTRUT 
113 • I+13+NSTRUT 
114 • I+14+NSTPVT 
Il~ • I+l~*NSTRUT 
116 • !+16*~STPUT 
117 • I+17*~STRUT 
CAll UPDAT(1,lA(II0J,X~Al(IJ_DU,DU,OU_OU) 
CAll UPDATCl,lACIIIJ,X~A2(t)_OU,DU_OU,DU) 
CALL UPOATCl,LA(I12),X~A3CI'_OU,DU_DU_DUJ 
CAll UPOAT(1,lA(I13),X~A4(1)_DU,DU_OU_OU) 
CAll UPOAT(1,lA(I14),X~A6(I',OU_Ou_rU,OU) 
CAll UPOATCl_LA(I15),X~A7(I),OU,DU,OU_OU) 
CAll UPOAT(1_lA(I16),X~AqCI'_OU_OU,OU_OU) 

. CAll UPOAT(1.lA(I17',X~AI0(I',OU,OU,OU,OU) 

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 problem 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) • XSV(I) 

the following code replaced statement 299, 

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

and the following was inserted after statement 400. 

XSV(I) • XVAlVECI) 

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 correction set, . and in ACTNG the name was 

corrected from ACTNG (an error in REST) to XACTNG. 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, 

• 0"'43 ,INOVPC ,0"'44 ( 7l,NCASE ,0".45 " 
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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 moved to below statement 205. 

The DELTFXX mods represented another attempt to resolve the 

control limit force reduction. New variables NIN and TIMEL were 

initialized with a DATA statement to zero in both ALGEAR1 and ACTNG. 

In subroutine ALGEAR1, the following code was inserted as the first 

executable statements, 

lFCNIN.EQ.O) TI"EL • TI"E 
NIN • 1 
DELT • TIME - TIMEL 
TI"EL • TI"E 

and the three lines at the top of the 274 loop were removed. In 

ACTNG, the 2nd through 4th 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 LGEAR1 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 IFCSOIC1,I).LT.O.) GO TO ~71 
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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, 

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

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

The REST1 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. In subroutine ALGEAR1, the 

definition of 19 and subsequent call to INTEG were moved to inside 

the 28 loop. The definition of 13 and the subsequent call to INTEG 

were removed from the 28 loop and the following code was inserted 

after statement 21. 



OPl(I) • (-On(I'~QSV1(1)-OSV3(1)+(AREAIlI) 
1 *S01f1,1) '*8ETA/VOLl.TllJ 
IF(SU,l).N~.(} •• OR.AIC·(l).NE.l .. ~ GO TO 64 
OPlU) • O. 

61t CONTINUE 
13 • 1 + 3*NSTRUT 
CAll INTEGllA(13),OPlCI» 
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AP [NT (l') 

The- preexisting. definition of;. DPt was removed -and t.ha following 

statement was added just inside tbe 28 loop 

T~ subroutine SDFLGP, the following statement was added after the 

t~.'lll to UPDAT for QSVCU. 

IF(IMOOE(I).EO.O) GO TO 6 

The MOD351 mods simply added the following statements above 

statement 64 in ALGEAR1. 

PGAlTl~I~ • PGAIL(I) 
PGAIT{IJ • PGAllfIJ 

Following the addition or 4~ new integration variable~bT 

XMAFIX, it was necessary to increase the hard-wired' maxirmmr-limtt-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- 18-1 to 201, and the XMIMIN common 
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block was increased from 908 to 1008. The P and Y arrays were each 

increased in size from go to ·100 in common block UPDCAL in 

subroutines EXE, INUPD, LNUPD, INPUZ, INTEG, UPDAT, MIHIN, and 

LGDET. In EXE, the size of the data block of information 

transferred to and from TAPE1 was increased from 11084 to 11204. In 

subroutine INUPD, both the test on NUH+N and the FORHAT were 

modified to reflect the new maximum limit. In subroutine INPUZ, the 

upper limit on the loop waS increased to 100. Finally, in 

subroutine HIMIN the DIMENSION statement for YMAX was changed as 

follows. 

DIMENSION YMA~(lOO),YO(lOO),PO(lOO),SelOO)_ype100),Yl(lOO), 
1 ZelOO),XKelOO,3) 

The MOD1040 correction set corrected a problem with the pitch 

autopilot by inserting the following statement below statement 93 in 

subroutine AUTS. 

OELQl • OELQOe 

Since it is the variable H and not HT which represents the 

integration step size, a change was made to MIMIN by the MODMIH 

correction set to enhance the program output. The second write of 

HT was changed as follows. 

WRITE(61701) HTIH 
101 FOR"ATC. INTEG RTN. 
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A units problem in the active code was corrected by MOD1048. 

In both ALGEARl 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 LGEAR1code to allow for 

a special feature of the F4 gear design. The following new code was 

added after the test on IL. 

C HODIFICATJONTOACCOHODATE SECONDARY "PISTON OF F4 HAIN" GEAR 
IF(S(1,I).lE.0.) GO TO 59 
IF(S(1,I).GE.SBCIJ-CSlTCI'-Sl(1,I»' 83,85 

C SECONDARY PISTON IN CONTACT WITH ORIFICE TUBE 
83 IF(S01Cl,I)+1.E-4.GE.SZOlCl,I)' 84,85 
84 SlOI(1,I' • SOl(I,I' 

Sl02(1,1) • SOl(1,1) 
GO TO 60 

8~ CONTINUE 

A method for slowly and continuously varying the aerodynamic 

coefficients CAo and CNOwas 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 AER04 was added to subroutine OPT1 below 

statement 621, and the following new subroutine was added after 

OPT1. 
SUBROUTINE AER04 
COHHON/OIRCOH/OHl(l),X 
CO"HON/TABCOH/LOCS(11S',STCI15) 
COHHON/TABOIR/TABlECSOO) 
COHMON/AEROCO/RTABIO(l',RTAB80(ZJ,LTABIOCZ),LTAB80CZ) 
COH"ON/XAERO/NIN,TIHEl 
REAL LTABIO,lTAB80 
DATA TIHEl,NIN/O.,OI 
DATA RTABIO,RTAB80,lTABIO,lTAB80/S*0.1 
IFCNIN.EQ.O) TIMEL • X 



NIN • 1 
OELT • X - TI"El THieL o. x .. 
INOl • lOCS(45) 
INDZ • LOCSCl14) 
ATABII • TA8lECINOl) 
ATA81Z • TA8lE(INDl+l) 
ATA881 • TABlECIHOZ) 
ATA88Z • TA8LECINOZ+l) 
ATA811 • ATABII + RTABlO(l)*OElT 
ATA81Z • ATABIZ + RTABlOCZ)*OElT 
ATA881 • ATAB8l + RTAB80(1)*DELT 
ATA88Z • ATA88Z + RTA880(Z)*OELT 
IFCRTABI0(1).GT.0 •• AND.ATA811.GE.LTABIO(I» GO TO 40 
IF(RTA810(1).lT.0 •• AND.ATABl1.lE.lTABlO(1» GO TO 40 

. 10 IFCRTABlO(Z'.GT.0 •• ANO.ATAB12.GE.LTABlOCZ)) GO TO 50 
IFCRTA8l0CZ'.LT.0 •• ANO.ATABlZ.lE.LTA810CZ») GO TO 50 

20 IF(RTA880Cl).GT.0 •• AND.ATA881.GE.lTAB80(1» GO TO 60 
IF(RTAB80(1).LT.0 •• AND.ATABBl.LE.lTA~80Cl» GO TO 60 

30 IF(RTAB80(2).GT.0 •• ANO.ATAB82.GE.LTAB80(Z» GO TO 10 
IFCRTAB80CZ).lT.O •• ANO.ATAB8Z.LE.LTAB80C2» GO TO 10 
GO TO 80 

40 ATAB11 • LTA810Cl' 
RTABlOCl) • O. 
GO TO 10 

50 ATA81Z • lTABlOCZ) 
RTA810(Z) • O. 
GO TO 20 

·60 ATAB81 .LTA880(1' 
RTA880( 1) • O. 
GO TO 30 

10 ATAB82 • LTAB80(2) 
RTAB80(2) • o. 

80 TABLECINOl) • ATABll 
TA8LECIHOl+l) • ATA812 

,_ r ABLE UN.021 _O~O AT AB81 0 __ 0 

"TABLE(INOZ+l) • ATAB82 
RETURN 
END 

-
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In subroutin~ READ the following code was inserted after statement 

19. 

IFlSY".EQ.6HRTABI0) GO TO 905 
IFCSYH.EQ.6HRTAB80) GO TO 905 
IFCSY".EQ.6HLTABI0) GO TO 905 
IFCSY".EQ.6HLTAB80) GO TO 905 



and the following statements were aaded below statement 810. 

905 CALL AEROINCSYH,RA' 
GO TO 100 

The following new subroutine was added after subroutine READ. 

SU8ROUTINE AEROINCSYM,RA) 
DIMENSION RA(55J 
COMMON/AEROCO/DATAX(e. 
DATA DATAX/e*O./ 
CAll lINESUJ 
WRITE(6,l' SY",RA 

1 FORMATC1eX,A6,5X,55AIJ 
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2 FORMATC*OERROR.ILLEGAL CHARACTER IN NUMERIC FIELO*,1R1,2H**/) 
IFCSYM.EJ.6HRTABIO' INDEX • 1 
IFCSY".E1.6HRTA880' INDEX - 3 
IFCSYH.EQ.6HLTABIO) INDEX • 5 
IFCSYM.EO.6HLTABeO) INOEX • 7 
NUHEXP • 0 
NEXP <2 0 
.~:~p - 0 
tl'- • 0 
NR • 0 
HUHl - 0 
NUHR • 0 
ISIGN • 0 
JSIGH • 0 
lEFT • 1 
DO 210 1-1,56 
IF(I.EQ.56) GO TO 140 
IFCRA(I).EO.1H , GO TO 210 
IF(RACI).EQ.IH,) GO TO 140 
IF(RA(I).EO.IH.) GO TO 170 
IF(RA(I).EQ.IHE' GO TO 180 
IFCRA(I).EQ.IH-) GO TO 200 
HUH • SHIFTCRACI),6) 
NUH • NUH.AHD.00000000000000000077B 
IFCNUH.GT.36' GO TO 130 
IF(HUH.lT.27) GO TO 130 
NUH • HUH - 27 
IFCIEXP.EO.l) GO TO 190 
IFCLEFT.GT.O) NU"L • 10*NUHL +NU" 
IF(LEFT.GT.O) Nt - NL + 1 



IFeLEfT.LT.O) NUHR • 10.NUHR + NUH 
IF(LEfT.LT.O) NR • NR + 1 
GO TO 210 

130 CALL LINES(3) 
WRITE(6,2' RAel' 
GO TO 210 

140 IFCNL.EQ.O.AND.NR.EQ.O) GO TO 210 
IFCNR.EQ.O) GO TO 160 
X • FLOAT(NU"l' + FLOAT(NU"R)/C10.) •• NR 
IfeJSIGN.EQ.l) NU"EXP • -NUHEXP , 
IFCIEXP.EQ.1) X • X.el0.' •• NUHEXP 
IfCISIGN.EO.1) X • -X 

150 DATAXCINDEX) • X 
NUt1l • 0 
NU"R • 0 
NL • 0 
NR • 0 
LEFT • 1 
ISIGH ·'0 
JSIGN • 0 
IEXP • 0 
NEXP • 0 
NUt1EXP • 0 
INDEX • INDEX + 1 
GO TO 210 

160 X • NUHL 
IFeJSIGH.EQ.l) NUHEXP • -NUt1EXP 
IFCIEXP.EQ.l) X • X.(lO.) •• NU"EXP 
IfCISIGN.EQ.l' X • -X 
GO TO 150 

170 LEfT • -1 
GO TO 210 

180IEXP • 1 
GO TO 210 

190 NUt1EXP • 10.HUHEXP + NUH 
NEXP .. HEXP + 1 
GO TO 210 

200 IFCIEXP.EQ.O) lSIGN • 1 
IFCIEXP.NE.O) JSIGN • 1 

210 CONTINUE 
RETURN 
END 

104 
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The MOD2056 correction 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. In subroutine ALGEAR1, the statement- label 159 was 

replaced with the following code. 

159 SfGX • O. 
IFCSOICl,I).EQ.O.) GO TO 471 
SIGX • SOl(1,I)/A8~(SDlll,IJ' 

The final continuation line in the definition of FORSST was replaced 

with the following. 

1 + CFFOR(I".SIGX*OHTANHCI) + fSTOPCI» 

Identical changes were made in the ACTNG 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 laws were modified to deactivate the 

control if the gear should become fully extended. As a result the 

logic and equations programmed in the active gear, flexible airframe 

takeoff and landing analysis computer program had to be modified to 

control the servova1ve 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 logic 

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 ISTROK below statement 

500. 

IF(S(1,1).GT.ES(I')287,289 
ISTROK (I)-1 
ICU(l'-O 
IQCUCI)-O 
IXS(I)-O 
THE FOLLOWING LOGIC RETURNS THE GEARS,DURING RE80UND, TO INITIAL 
CONDITIONS IN THE EVENT THE GEAR CONTACTS THE SURFACE BEFORE 
THE LOGIC BETWEEN STATEMENTS 226 AND 421 IS FULLY EFFECTIVE 
IF(ISTROKCI).EQ.1.AND.DDELTA(I).LT.0.O'IGO(I'.1 
IF(IGE(I'.EQ.1.0R.ITRIP(I'.EQ.1'227,297 
IF(IGO(I'.EQ.O)GO TO 226 
IF(DELTACI'.GT.0.0~AND.WLFOR(I).EQ.0.0)220,226 
IFeVCUMCI).GT.0.00001.0R.VCUM(Il.LT.-O.00001'221,222 
QO(l,·-VCUMCI'/DSTOP 
GO TO 226 
PGA2T(I'-PGA1ICl' 
QO(l)-O.O 
IGO(l)·O 
~F(lGE(I).EQ.l)290,297 
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The code between statements 299 and 400 was replaced with the 

following. 

IFeICOSVeI).NE.11313,314 
IF(XVAlVEfIJ.NE.XBIASCI»GO TO 311 
IFCICOSVCI).EQ.1)GO TO 311 
IF(PGAITCI).GT.PGAII(I)+2000.)292.293 
IFCIXSVlCI).EQ.1)GO TO 311 
XSVDOTCI)-XSVDHNCI)*PERCNT(I) 
IPASSlI)-l 
XVAlVECI)-XVAlVECI)+XSVD"NCI)*DELT*PERCNTCI) 
IFCXVAlVECI).LE.-0.13)300,303 
XSVC U-XVAlVE C I) 
GO TO 297 
XYALVECI)--0.13 
XSVDOT (I) ·'0. 0 
IXSVlCl)al 
GO TO 294 
IFCPGAITCI).LT.PGA1ICI)-2000.)295,294 
IFCIXSVHCI).EQ.1)GO TO 311 
XSVDOTCI'-XSVDHXCI).PERCNT(I) 
I' ASSU)-2 
XVALVECI)-XVAlVECI)+XSVDHXCI)*DElT*PERCNTCI) 
IFeXVALVECI).GE.0.13)302,304 
XSV(I,-XVALVEU' 
GO TO 297 
XVALVE( 1)-0.13 
IXSVHCI )-1 
CONTINUE 
XSVDOT CI) -0. 0 
ICOSVC I)-I 
IFCPGA2TCI).GT.PGA1ICI)+4000.0)316,315 
IFCQSYCI).LT.QO(I).AND.ICOSY(I).EQ.I)317.318 
XSYDOT C I) -0.0 

XSV C I) -XVAlVE CI) 
GO TO 297 
XSYDOTCI'-XSYDHNCI)*PERCNTCI) 
XSV (I) -XVAl VE C I) 
GO TO 297 
CONTINUE 
IF(NAC(I'.EQ.l,GO TO 307 
IF(IIXSYHCI).EQ.l)GO TO 305 
XSVDOTCI)-XSVD"NCI) 
IPASS(I'-3 



XVAlVE(I)·XVAlVE(I)+XSVDMN(I)*DElT 
IFeXVAlVE(I'.lE.XBIAS(I»305,30b 

30b XSY(I)·XVALYE(I) 
GO TO 297 

305 XYALVE(I'·XBIAS(I) 
XSVDOT(I)-O.O. 
IIXSVH(I)·l 
GO TO 400 

307 IFCIIXSVL(I'.EQ.l)GO TO 308 
XSYOOTCI'·XSYD"X(I) 
IPASS(I)-4 
XVALVE(I)·XVAlVE(I'+XSVD"X(I'*OElT 
IFCXVAlVECI'.GE.XBIASCI)'308,309 

309 XSV(I)·XVAlVE(I) 
GO TO 297 

308 XVAlVE(I)·XBIASCI) 
XSVDOT(I'-O.O 
IIXSVL(U·l 

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

-
DELTXltI)·O.O 
ICOSV(I)·O 
QO(I)·O.O 
QSVCU(I)·O.O 
QSY1CI)·0.0 
QSY3lI '-0.0 
YCU"U,·O.O 
YOLIT(I'·YOlIIlI) 
YOl2T(I).VOl21(1) 
YOl3TCI)·VOL3ICI) 
ITRIPCI'·l 
PGAITICI)-PGAIICI) 
PGAITCI)·PGA1I(I) 
PGA2TCI)·PGAIICI) 
PGA3T(I)-PGAlICI) 
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297 
1J30 

. 431 

432 
440 

433 

434 
420 
lt22 

. 
423 
424 
. 
425 

600 

601 
602 

603 
604 

6-05 
606 

607 
608 

609 

109 

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

with the following. 
IF(I~RIP(I)~~Q.l)430'42i 
IE (VCUK'-lJ • GLD,.,OOOOl. OA ... VCWUI tel. T .~o...OOOOl) GO _TD.4.3..l_,. 
QO(I)~O.O 
leU n )·1 
GO TO 440 
IF(VCUM(I).lT.-0.00001)GO TO 432 
QO(IJ--VCUMCI'/DSTOP 
GO TO 440 
QOCI)·-veUM(I'/DSTOP 
IFCQSvcufI).GT.O.ti0001.0R.QSVCU(I'.LT.-0.00001'GO TO 433 
OSV(I)-O.O 
IQeUn) -I 
GO TO 420 
IF(QSYC~rI).lT.-O.OOOOl)GO TO 434 
OSV(I)--QSVCUCI)/DSTOP 
GO TO 42v " 
QSYCI)·-QSVeU(I'/DSTOP 
IF(XSVCI).GT.XBIAS(I)+.00000l)422,423 
IF(XSYCI).GT. O.O)XSYDOT(I)·~XSV(I)/DSTOP 
~~(XSVCI).lT. O.O)XSVDOTCI)-XSVCIJ/DSTOP 
l:.J TO 600 
IreXSVCI).LT.XBIAS(IJ-.000001J424,425 
XSVDOTCI'-~XSV(I)/DSTOP 
GO TO 600 
XSVDOTCI)-O.O 
IXSU)-l 
IF(XMAICI).GT.O.OOOOI .OR.XMA1CI).lT.-0.00001'GO TO 601 
XI1AIDT(I)·O.O 
IAlU)-l 
GO TO 602 
XMAlDTCI'--XMAICI)/DSTOP 
IFCXI1A2CIJ.~T.0.00001 .OR.XMA2CI).LT.-0.00001'GO TO 603, 
XMA2DT(IJ·0.0 ' 
IA2CI)-l 
GO TO 604 
XMA2DT(IJ--XMA2(I"DSTOP 
IFCXMA3CI).GT.0.OOOOl .OR.XMA3(I).LT.-0.OOOOl)GO TO 605 
XMA3DTCI)·0.0. . 
IA3 U )-1 
GO TO 606 
XI1A3DTCZ)--XMA3CI)/DSTOP 
IF(XMA4(IJ.GT.0.00001 .OR.XMA4CI).LT.-0.00001)GO TO 607 
XI1A4DTCI)·0.0 
IA4CU-l 
GO TO 608 
XMA4DTCIJ--XMA4CIJ/DSTOP 
IF(XMA6(I).GT.O.00001 .OR.XMA6CI).LT.-0.0000l)GO TO 609 
XI1A6DT U, .0. 0 
IA6U )-1 
GO TO 610 
XMA6DTlI)--XMA6(I)/DSTOP 
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610 IFCXHA7(I).GT.0.00001 .OR.XHA7(I).LT.-0.00001)GO TO 611 
XHA70TCU-0.0 

. IA7CI)-1 
GO TO 612 

·611 XHA70TCI)--XHA7CI)/OSTOP 
·612 IFeXHA9CI).GT.0.00001 .OR.XHAgeI).LT.-0.00001)GO TO 613 

Xt1A90TCI)-0.0 
·IA9(l)-1 

GO TO 614 
:613 XHA90TCI)--Xt1A9CI)/OSTOP 
614 IFCXHAI0CI).GT.0.00001 .OR.Xt1A10CI).LT.-0.00001)GO TO 615 

Xt1A100C I)-O.O 
IA10U)-1 
GO TO 421 

.. 615 XHA100CI)--XHA10CI)/OSTOP 
C THESE SWITCHES ARE EITHER ZERO OR ONE 

421 IF(ICU([)+IOCU(I)+IXSCI)+IA1CI)+IA2eI)+IA3CI)+IA4CI)+IA6CI) 
1 +IA7CI)+IA9CI)+IA10CI) .EQ. 11}ISTROKCI)-0 

12-2*I+NSTRUT-1 

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

with the following code. 

IFCIGECI).EQ.O)GO TO 131 
WLFORCI)·WLFORR 
INOEACTCI)-2 
EPSILOCI)-EPSROLCI) 
GO TO 451 

131 IFCSC1,I).LE.ESCI»GO TO 451 
IFCHMHCI).EO.O)GO TO 451 



. 458 
459 

III 

The following test was inserted before statement 452, 

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

Pl(I)·PGAlT(I)/144 • 
VOl.~RT (I.) -VOLANT (I) i:QSVN U )*OEL T-QPUMPS ( I )*OEL T' 

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

following. ~ 

IF(S(1,I),lE.ES(l).AND.ITRIP(I).EQ.l)46Z,410 
410 CALL lIMITS(XSV(I),XSVDOT(I),XSVHAXCI),XSVMINCI» 

CALL FlOZEZ(PS(l),PRCI),PICI),XlPSVICI);XlPSV3CI),RCLSVeI),DSV(I), 
. . .. 

The following initializations were added below statement 50, 

I(;,EU)-O 
ITRIP(I )·0 

and the following tests were inserted above statement 55. 

IFCIMODE(I).EQ.O)GO TO 55 
IFCISTROKCI).EQ.l)IGE(IJ~l .' . . . . 

The following calls were inserted below the call to INTEG for 

XSVQOT(I>' . 

. . 
CAll lIHITSeXSVeI),XSVDOTCI',XSVHAX(I),XSVHIN(I» 
CAll lIMITSeXSVDOTCI),XSVDDCI),XSVDMXeI),XSVDHNeI» 

.CAll LIHITSeXSVODCI),XSVDDDCI),XDDHAXel),XDDHINeI» 

Similar modifications were required in the ACTING subroutine. 
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The MOD2235 correction set corrected an error in the MOD2203 

logic by replacing the definition of IGO(I) below statement 222 with 

the following. 

Ifj.Q.ElTAC 1).GT.O.) IGO(l) • 0 
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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. Tre 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 

o 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 

variables 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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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 landing 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~ 

8-10 

12-66 

VARIABLE NAME 

DATA TYPE - DEC or blank = REAL 

INT = INTEGER 

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 PINH, PINN, STROH, 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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1 OF POOR QUAliTy 
<:TCA~~ TA~ 

ATAPOl ., 
ATA~(\2 ~ 
ATA~C'5 ~ 
aT~p.(\f ? 
ATAP.OP 2 
AT4Q10 ., 
AT a A11 2 
ATAP.]2 ? 
ATA~l~ 

., 
ATA~1~ 2 
ATAP~1 2 

4TAA~2 2 
6TA~5~ 2 
6.TAR5~ 2 
aTAR~7 '-
6.T~R~O ~ 
ATAQ~(\ ~ 
rTAQOl 207 
CTAR02 207 
rTAR(\3 11 
rTARC'4 11 
~TAQ(\2 qq 
~TARC'~ 25 
TTAPI0 41 
VTA1301 " VTAR02 ~ 
VTARO~ ~ 

VTAR04 ~ 
"TAROt- II: 

TP a 
~TrA~F 
Qt:M ArO 4F4 ACTIVE GEAP PPO(;PA'" 
NeASE' Rro llPP(:Ol 
I)C~ "CO 4INTFGIHTION INFORMATION 
"TV A IHHI 0 
T"'6X .31 
AMtNFP .00005 
PQT"'YN I) • 

AMA)(F" • 001 
~~lT~ .01 
POYNT .01 
OeM '3(0 4nATA PEOD FO~ SDF-2 
4"'4$$' 1115.7 
~Gr.7F ~.23743 
THTPD 7.1 
~A"'7[\ -1.14~7f 
Vf;77F '50.0 

Figure 3-a. Full Input Deck 



OY77P 
Yr.77f! 
OIJH(:P 

TNnAPC 
TN~~OO 

T"'nf!p~ 

TNrp, " 
T..,n"r~ 
TtJ~r-PT 

T"If'W~T 
oe:", 
T~nvpr, 

YCt'!RF 
VTAAOI 
VTA R02 
VTAP03 
VTAQ(l4 
TN"Y1~ 
'fT A ~ ()t. 
of''' 
T"'('lAFP 
AI)~f!F 

nlP~F 

"?PFF 
TNI"A~l 
AT A ROI 
TNI"AC? 
ATARO? 
T~"AO~ 
~TAPO~ 

Tt-JI"Art
ATARO". 
TNI'AOP 
AT.AQf)P 
TNI"AIO 
"T"APlO 
TNf'Al1 
ATARl1 
TNn A 1? 
ATARl? 
TNnAl'~ 
ATbQl~ 

TN"'Al'" 
ATAQ1~ 

TNf'A'~l 
'ATAR~l 

TN"A~? 
~TAP·? 

TNOA!i;' 

f!. 
o. 
o. 
1 
1 
1 
1 
1 
1 

n 

OR!mNAl PAGE [S 
OF POOR QUALITY 

pro ~VEHICLF PHYSICAL PPOP. DATA 
1 
o. 
~,O.,O.,5000.,0. 
2,0.,24873.,1200.,24e73. 
?,O.,144516.,12CO.,14451t. 
?,O.,154897.,1200.,154S97. 
1 
?,C.,3361.,1200.,33~1. 

~ro 4AEPOOYNA~tC INPUT DATA 
1 
r,47.e7 
1,6.042 
~p.6f-7 

1 
-0.00C709,-0.00070Q 
1 
O.OOC423,O.00C423 
1 
-0.OCI027,-O.00102~ 
1 
O.00013~,r.000136 
(I 

0.,0. 
1 
• 3,7Q202,. ~792C2 
1 
.063~27,.C63627 

1 
-.COOl8,-.0001P 
1 
.0016,.0016 
1 
-.0002,-.0002' 
1 
-.0~~516,-.083516 
1 
-.(l059hq~-.CO~Qfq 

1 

Figure 3-a. Cont"d 
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~T~PIli3 

TNOA~f. 
ATAI2~~ 

TNnA!i7 
HABS? 
TNOA~e 

ATA~lio 

TNnARO 
ATA~PO 

PC: M 

TNnTFF 
TNOTSr:1 
TTIOY 
TTlnW 
TTA R1r. 
TTARIO 
TTAR10 
TT~RIC 

. TT API 0 
TTA~10 
TTARll! 

. TTARlf' 
Q~M 

Ar,T!"J= 
• A,., II ... 

~TC)ON 

<:TPON 
~TP('tJ 

PT~lN 

PTNN 
PINt-! 
PTNN 
~TpnM 

<:TPnp.t 

5TP!.'!" 
~TI:.'O'" 
PTNfiC 
PIN" 
PIt-'''' 
PTtJ .. 

AQFAI 
ARFA2 
AOFA3 
A~E"'O 
UFO? 
RC:TA 
I2lMlI 
RtJMU 
rn"oc 

R~O 

-.00021~,-.00021t 
1 
-.010317,-.010317 
1 
-.000005,-.000005 
o 
.0,.0 
1 
0.141245,0.141245 
3FNGINF.'THRUST rATA 
~ 

1 
6 
.; 
-2.,-1.,0.,1.,2. 
0.,.05,.1,.15,.2,.25 
0.,0.,0.,470.,17600. 
0.,0.,0.,300.,17300. 
0.,0.,0.,220.,17200. 
'O.,O.,O.,160.,170~0. 
O.,0.,O.,C.,170PO. 
0.,0.,0.,0.,17100. 
3L~NOING ~fAR nATA 

OR~"'·~r.\t. r[c,Q.::! ;3 117 
7 ~Ull~I~~ 

OF POOR QUAliTY 

.000lf:l 
O.0,.1,.lP333,.2f.667,.35,.43333,.51667,.~,.f.8333,.76667 

6 
12 
17 
22 
27 
32 
37 

.85,.Q333~,1.01667,1.1,1.1e3~3,1.26667,1.35,1.43333 11 
1.~1667,1.6,1.68333,1.76667,1.85,1.Q3333,2.0 19 
.00231,.00231,.00231,.00204,.00242,.003,.00339,.00352 
.00396,.00435,.f0454,.00473,.004q2,.OO~11,.00511,.00511 Q 
.00531,.00531,.00~5,.005f9,.00601,.0062?,.00646,.OOt65 17 
.00665 25 
0.C,.0f.b04,.10771,.14~3R,.19104,.23271,.274~e,.31604 
.35771,.39Q~e,.44104,.4~271,.5243a,.~f.604,.f.0771,.64q3~ 9 
.6QI04,.73271,.77438,.81604,.e5771,.~993e,.94104,.9827117 
1.02438,1.06604,1.10771,1.14038,1.32333 25 
.00603,.OC50~,.00572,.0055,.0051e'.00492,.004~P,.00424 
.003Q,.00373,.00356,.00366,.00375,.0040Q,.00443,.0046 9 
.00486,.00511,.CO~2e,.OO~54,.00571,.005ep,.00614,.OC63117 
.OOF48,.O~66~,.00674,.OOf82,.C06~2 15 
.O~7C~,.1134,.1134 
.120 62,.160P2,.16082 
.Olb~1,.ooe19,.OO~lQ 
.006~4,.006e4,.CObe4 
.00C021,.C0066e,.000668 
144('0000. 
.15,.15,.15 
.15,.15,.15 
.9,.Q,.o 

Figure 3-a. Cont'd 



r,,"nf 
CO~v 

rO~ 
rFFO~ 

nEtT 
nTr.T~ 

1)<: V 

IEPSIL" 
FP~P(1t 

F.oSSlf) 
I=TASV 
FW('IPIi 
~A~AH 
~N~ 

I(APT 
['1MOU~1 

PAT~ 

oGA!-4H' 
D~At~C 

Pr.All 
Pr-A?! 
0(:A3T 
DfRCNT 
I)°UMO~ 

RClSV 
IH4"", 
TAlIF 

. Tr l 
TC? 
Tr3 
TI': It 
Vr1lACT 
Vf1lANT 
VN 1! 
V"l?T 
VfJl3! 
\Ie 
WCl 

, W<:V 
I WSVl 

\l5V3 
WlFOP 
WlFI1RI:I 
y" Y AS 
YnOM~Y 

YOf'H1iYN 
Y\< A 
yKF 

YKSV 

.0,.9,.9 

.62,.62,.f2 

.f:.,.",.6 
,o.,~o.,~o. 

.0001 
1. 
'.1~75,1.1~75,1.1e75 
200.,200.,2('0. 
2000.,2000.,2000. 
O • 
• 436 
.Q,.9,.9 
~?36,~2.~6,~2.36 

O. 
HIT 2,2,2 

O. 

ORIGINAL PAG~ ,9' 
OF POOR 'QUAUTY 

2116.8 
432000.,432000.,4320CO. 
".,0.,0. 
16272.,2~~oo.,28eco. 
16272.,2pPOO.,2~800. 

16272.,28~OC.,2~SOO. 
l.66115,1.66115,1.6~11~ 
~.057q3,0.O~7Q3,O.0~7Q3 

4.75E-5,4.75E-5,4.75f-5 
1.~26 
0.1 
.2 fll 
.141 
.001 
.0001 
1.33~33,1.33333,1.33333 

.26667,.26667,.26667 

.11733,.11507,.11507 

.2eQ23,.2t2~9,.2623° 
0.,(,.,0. 
1263. 
?'il.3 
~~5.5 
~.48 
~.48 
~OO.,500.,500. 
0.,0.,0. 
-.000227,-.000171,-.(,O~17] 
1.0~20,1.OE20,1.0E20 
-l.OE20,-1.0E20,-l.OF20 
.04,.04,.(14 
[,0.,60.,6(1. 
.0025,.0025,.0025 

Figure 3-a. Conttd 
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vt PSVl 
n P !\\I'2 
... c;r.IJ~ 
'\(~T4P 

Y~"nM~ 
Y~Vf')~y 

v~v~,n' 

X$V"'IN 
7FTAC1 
7r:'·TAC2 
T~"Of 
FNnA(°T 
N~TPUT 

"'AS~ 
~y 

PV 
1)7 

THFTAn 
F~nF.~ 

r"~E" 
r.T"'(1~ 

rTHPF'" 
r:~ntJP'" 

r.nNFP'" 
n~lPPM 

\IP"WP~ 
- A I-f 

pr,p 

~lTrRF~ 
P7 c pn 
\II 
"ElTA~ 
PlT 
TF!' 
AT 
~T 

~l~Nl 

,\lEN2 
TNf'lATM 
r.AMA 
r.nNf 
rnlO 
rTHPfF 
r.FOllP 
rnNFPT 
DElP"'P 
!'TIRE 
FTA~AX 

~TA~TN 

0.,(\.,(\. 

ORV"'.".t1L pfJ.Q"'" Ie:! II~H\J:{ ,Jo. t. '-1 

OF POOR 9UALITY 

".,0.,0. 
1.546~7,1.156t7,1.1~6~7 

~ .02~~3,.020~3,.02C83 
-~O.1,-30.1,-~0.1 
30.1,30.1,30.1 
.1,.1,.1 
-.1,-.1,-.1 
5.1 
.1 

HIT 0,1, 1 

3 
4.2E971,13.ge819,13.QSS19 
lq.57503,-4.3430e,-4.3430~ 
o.,-e.q~333,8.q533~ 

1.4C~17,1.41425,1.41425 
n.,4.29137,4.29137 
0.0 
?3228.5 
t-Q~83.P 

3180.1 
~581.4 

.16e3 

.4173 
0.0 
.08705,.11020,.1102C 
(I. 

?.,1.,1. 
.73333,1.21e75,1.21e7~ 

.46042,.q~7~,.q?7~ 

.21666,.3t~75,.36~7~ 
1.5J:'+4 
1 
'.06148E+~,1.Q4542E+5,1.~4542E+5 
1.3,1.2,1.? 
1.04037,.7~723,.78723 
~.0122,3.0q~,3.0q5 

1 
1.06 
64P3.9 
~Z406.4 
~34.12 
1f137.1 
.1t.83 
.4173 
1.9520P. 
25. 
-2~. 

Figure 3-a. Cont'd 
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~A 

I:TANI"l<: 
r:TAI)T1 
TNnt"\I~ 

I(AN\I~ 

II'C)~"'S 
TSTFQ 
TRfI,," 
TN\oIPllI" 
P~TFTA 

PS!I)F~ 

QP~! 
pyp 
VD(lWP 
VPOfS 
FTA~02 
~T~~(,3 

~TADO~ 

~(l"'~~IT 

M~ 

OF 
V? 
P7r:Q[,! 
V7fPCl 

" TL 
TNf'COl 
N<;MA PI 
"TAROl 
CTARC'1 
CT~f'Ol 

r.TAR(\l 
CTAP01 
rT'A DOl 
~TAROl 
CTARO] 
r.TAR01 

, CT"ROI 
CTAR01 
CTaR01 
r.T'A PC' 1 
~T6P(,1 

rTAROI 
rTARO] 
CTA~01 
"T'A ROl 
rTapO' 
r.TA~b' 
rT'ARO] 

,0. 
t:'.C 

'0. 
f" 

(\ 

o 
(\ 

o 
1 
0.0 
0.0 
10. 
0.0 
0.0 . 
2,O.,0.,1.5E+5,0. 

ORIGINAL PRGti ~r~ 
OF POOR QUALITY 

11,0.,.000~,.03,.1~,.06,.~2,.12,.64,.15,.8 
.2,.8,.4,.72,.6,.~2,.e,.~6,1.,.336,1~O.,.336 

.5370~,p.OIQ,e.019 

0.,0.,0. 
6.0108,5.152~,5.1525 
n. 
16272.,2PFO~.,Ze800. 
.09343,.22793,.22793 
.08705,.11020,.11020 
1 
1-
~l 

120 

12 

.O,.066,.1,.108,.14q,.1~3,.191,.233,.267,.Z74,.316 

.35,.35~_.~qO,.433,.441,.483,.517,.524,.566,.6,.608 -12 

.64 Q ,.683,.t91,.733,.767,.774,.R16,.B5,.P5e,.e9Q,.Q33 23 

.Q41,.9~~,1.017,1.024,1.D66,1.1,1.10e,1.149,1.1e3 34 
1.267,1.323,1.351,1.433,1.517,1.6,1·.6P3,1.7~7,2.(, 43 
1.,2.,3.,32·.3,32.3,29.1,2°.1,Zq.l,27.4,?7.~ 52 
27.4,28.1,2~.1,2~.1,33.Q,33.Q,33.9,44.Q,44.q,44.Q,55.4 62 
~5.4,~5.4,62.1,62.1,6?1,79.2,79.2_7q.2,106.2,106.2 73 
106.2,124.7,124.7,124.7,148.4,148.4,148.4,110.5,179.5 A3 
17q.5,221.6,221.6,221.6,221.6,·221~~,221.6,2eO.5,2~0.5 92 
~66.3,498.6,1121.9,1994.~,179~O.5 101 
?OQO.,16qO.J16qO.,1184.,773.,773.,4R2.,3~6.,366.,264. 106 
lQQ.,lqq.,15'~,13Q.,laq.,12~.,133.,13!.,141.~172.,172. 11~ 
231. , 290., 290. " '3 It 2.,4 ~ 1 ., 4 ~ 1. ·,!:5 ~ • , 7q ~ ., 795 .,1 0 ~ 4. 127 
14~ 3 • , 146 ~ • , 272~. , It 7 ~6., 475(-. ,10320 .. , 371 foe. , 3 7H,P • 137 
1223el.,3~591P4.~3~5qlB4.~355ql~4.,35591P4.,35~qI84. • 145 
35'5q184.,O.,O .. ·,o.,O •. ,O.,2090.,1690.,ltQC.,1184. 1~1 
713.,773., 4~2., 366., 366., 2f.4., 19C; .,10Q .•. , 1~·5., 139 .• , 1 ~Q. 161 
1 2 5 • , 1 33 • , .133., 141 • , 172 • , 1 72 • , 231 •. , 2 q 0 • " 2 Q 0 • , 34 2., 4 51.' 1 72 
451.,555.i795.~795.,1054.,1463.~1463.~2725.,47~6~,4756.183 
10320.,371 toe., 37168.,1223 fll., 35'5918"4. •. ,3 5!91 P4 .• , 3~ 591 P4 .193 . 

Figure 3-a. Cont'd 



rT~ROl 

TNOC(\2 
r.TA~02 
r,TARCl2 
rT~~(\? 

CTA~(\2 

r T AR02 
rT4po? 
~TA~C? 

r.TAR02 
rTU~(\i' 

I"TAR(\2 
CTARO? 
rTA~02 

CTARO? 
CTAPO? 
r T lIR02 
("TARO? 
rTARC'? 
("TARO? 
.CTA~02 

rTAP02 
CTAR02 

'CTABO? 
TNOr,O? 
~S2NOY 

'CTAqO~ 

('TA~O~ 

TNnC04 
'('TA~04 

CTAR04 
~A~~? 

F~ 

~R 

OF'" qr.O 
TNf)Ft)r 
NMr'lOf 
(:"'11(("1 
GI=QFO 
r,nAP4P 
~?MOO 

~l~nn 
Ao~nOF 

AQ M('IOF 
It ~ ,.,rm E 
nr.MnOF 
I"IC"'''"E 
PF 

ORIGiN;:"L r;:~G:;:: ;3 
OF POOR QUALITY 121 

~55Ql~4.,?~~0184.,3~591e4.,0.,0.,C'.,O.,(\. 200 
'1 
.0,.Of6,.1,.10~'.14Q,.le3,.191,.233,.?67,.274,.316 
.3~,.358,.399,.433,.441,.48~,.~17,.524,.5f~,.6,.~Oe 1? 
.64Q,.6e3,.691,.733,.767,.774,.P.16,.f~,.e5~,.e99,.q33 23 
.Q41,.Q83,1.017,1.024,1.G~6,1.1,1.10P,1.149,1.183 34 

. I •• • 

1.2f.7,1.323,1.351,1.433,1.517,1.6,1.6~3,1.767,2.0 43 
1.,2.,3.,3Z.3,3?3,29.l,zo.1,29.1,27.4,27.4 . 52 
27.4,Z8.1,2e.1,2p.],?3.Q,33.9,3~.o,44.q,44.9,44.q,5~.4 62 
55.4,55.4,f2.1,62.1,62.1,79.2,79.2,70.2,106.2,106.2 73 
106.2,124.7,124.7,124.7,148.4,148.4,148.4,179.5,179.5 83 
179.5,221.6,221.6,221.6,221.6,221.6,221.6,280.5,280.5 92 
~66.3,498.6,1121.9,1994.5,17q50.5 101 
2090.,1690.,1690.,11B4.,773.,773.,4P.2.,3~6.,36t.,264. 106 
199.,190.,1~~.,139.,139.,125.,133.,133.,141.,172.,172. 116 
~31.,2qO.,290.,342.,451.,4;1.,~55.,795.,705.,1054. 127 
1463.,1463.,2725.,4756.,475~.,lQ320.,371t8.,3716e. 137 
1223el.,35591~4.,355qle4.,35~91e4.,3~591~4.,355q1B4. 145 
~5591~4.,O.,C.,O.,0.,O.,20qO.,1600.,16qO.,11P4. 151 
773.,773.,4f2.,366.,!66.,264.,19Q.,IQ9.,155.,139.,139. 161 
125.,133.,133.,141.,172.,172.,231.,290.,290.,342.,451. 172 
451.,5~5.,795.,795.,l054.,1463.,1463.,2725.,4756.,4756.183 
l0320.,3716e.,3716B.,122381.,3559184.,3559184.,3559184.193 
355qlP,4.,3559184.,3~591e4.,0.,O.,0.,O.,0. 200 
1 
2 
0.,.1542,1.,2.,~. 

0.,0.,28.3,Ze.3,28.3,28.3 
1 
~.,.1542,1.,2.,3. 
O.,O.,2P.3,2~.3,2p.3,2e.3 
.OOOl,.098t,.09B6 
.02,.013,.013 
.15,.15,.15 
2.,1.323,1.323 
4~lEXJ~lE AIRFPA~F DATA 
o 

" ~2.6P,2.8P,14.2p,5.ee,lq.o2 
~O.ete,64.684,~O.384,116.180,133.764 
?8.P574,4.6597,27.3f55,17.0~62,9.5505 
.535,.341,.347,-.333,.333,.33~,-.411,.115,.115 
.~9~,-.282,-.282,.443,.117,.117 
0.,0.,.05,0.,0.,0.,0.,0.,.037,0.,0.,0. 
O.,O.,-.075,O.,O~,O.,O.,O.,-.050,O.,0.,0. 
0.,0.,-.001,0.,0.,0. 
0.,0.,.ge7,O.,O.,-.8~,0.,O.,-.964 

O.,0.,.541,0.,O.,-.6~7 

O.,O.,C.,~.,O.,O.,O.,O.,O.,O.,O.,O. 

Figure 3-a. Cont'd 
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o.,O.,O.,C.,O.,O.,o.,O.,C.,o.,o.,o. 13 
~.,~.,n.,c •• c.,o. 2~ 

5 
0.,0.,0.,c.,0.,c.,0.,O.,O.,O.,.533,-.~33,-.411,.2q4 
.443,0.,0.,0.,0.,0.,C.,0.,O.,0.,O.,-.~,-.083,-.23,.05q 15 
.135,O.,0.,O.,O.,C.,O.,O.,O.,O.,O.,-.333,.3~8,.172 ~O 
-.2q4,-.OC4,O.,0.,o.,o.,0.,~.,o.,o.,o.,C.,.~47,.333 44 
.115,-.28?,.117,o.,r.,0.,o.,0.,c.,0.,o.,c.,0.,.7,.067 ;8 
-.~26,-.0~2,-.241 73 

.lQ.575,0.,1.40617,15.56617,O.,-.lO,0.,O.,O.,-4.3475P 
-e.Q5333,1.40617,-24.71125,0.,3.02~ 11 

sr.!' ~PlOT TAPF DATA 
1 
1 
1 
1 
1 

TNT 1,111,1,1 
QCf'I ~AUTOPTl~T DATA 
p.cn ~A. £NGINF DATA 

1 
? 
.0402'5,.04025 
-2.7,2.7 
0.,0. 

QCf' 3R. OQAG CHUTI= nATA 
n 
.244 
160.8 
-36.575 
n. 
-2.564 

~CO 5C. PHASE BEGIN-TER~TNATE 

° -;00.0 

" I). 

A.23743 
~. 
(\ 

0.0 
1 
, 0.0 
!'>OOO. 
f>O. 
O. 

DE'" Bef' 4G. Hf'lto ~ANFUVER DATA 
~.1 AlpnF.~ 

TTO 470.0 

Figure 3-a. Cont'd 
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I(F= TNT 0,0 
P~ 10.0 
QFM qrn '54. LANDING POll fl.ANfUVH' DATA 
T~D .5 
TRV .1 
Tr~ 4. 
TRI( 3. • 
T~~ t'. 
TlQ 0 
TR~ 0 
OEM peo ~I. ENGtNF F,\ILUPE STAGE OATA 
TC tNT 1,1 
'{QF1 n. 
TTl TNT 1,1 
'(Q F? ". TTl TNT 1,1 
41 I). 

Tl-fl TNT 1,1 
1-12 o. 

· Tl-f2 tNT 1,1 
I-IQl n. 
Tl-fOl INT 1,1 
1-102 o. 
T4 P 2 TNT 1,1 
TQ 1. /). 

JT~l TNT 1,1 
To? I). 

TT 0 2 rNT 1,1 
Ol=~ RCf'l 5J. PRAKE COND.STAGE CATA 
T~ tNT 0,0,0 
TRill 100. 
TRill HIT 0,1,1 
TRI( ? 100. 
TRIl2 JNT 0,1,1 
OEM Rt:O 4K. PITCH AtlTOPTLI"'T DATA 
TC\T o. 
4lPOl ~. 
OFALP'"' ('. 

nFlALA .01 
PSH o. 
P~"'2 o. 

· OFALP2 o. 
OFlOF o. 
nfloT" o. 

• ,.,FLOP 7 • 
OHOl -21. 
nELFr! o. 

• Q~M RrD 4L. YAW 4lI TOPILf1T DATA 
Q.FP .5 

Figure 3-a." Cont'd 
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.05 
.5 
O. 
-30. 
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~ro 4~. ROLL AUTOPILOT DATA 
.5 
.05 
-10. 
~O. 

-1. 
~rD 5N. THROTTLF AUTOPILOT D~TA 

1.,1. 
TMT 111 
It-JT C,o 

(\.,0. 
".,0. 
2.12. 
.5 

Rrn 4P. ~PAKE AUTOPILOT DATA 
0.,0.,0 • 
• 1~5 
.1 
20. 
0.,0.,0. 
1.0E+4,1.0E+4,1.0F+4 

PCI' ~P. CONTROL PESPONSE DATA 

~O. 

120. 
.1 

R~" 40. INITIALIZATION 
4 

~.23743 
-12. 
-12. 
-12. 
1. 
-21. 
-21.t' 
O. 
O. , 
1 
1 
1 
't 
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Al'YTCP , 
OFM pr" ?ST~GING DATA 
~f~ prr) 4A.~EARS INTO PPOr-RA~ 

T~"'lr- -3 
ArNcP~ R~O ITIMf 
STF.ST .005 

TPA 
~TCA~F 
I)F[Ff\1 ?o. 
~P'CP~ RCf' ITI"'E 
~Tr:ST .02. 

Tc:?A 
~TCA~F 
pOINT .001 
ATNCP~ DC n lTIM€ 
$T~~T .04 

TD!> 
~Tr~SF 

PRTNT .01 
ArNCP~ or" ITT"'E 
C:TF~T .3 

TOA 
'~Tr~sr: 

PRINT .01 
ATNCP~ qr.n 10ElTA1 
~TFc\T .05 

TOA 
~TrASF 

yrs 1 
nElOF n. 
nFlFl'l '5. 
ATNCP~ Dr n ITIP-f 
~TFST .60 

T~A 
~TCA~r 
ATABIn .35,.35 
6TA~PO .1~,.15 
ATNCQ~ pcn 1 TI"'f 
~TFST .70 

TPA 
~Tr.A~F 

AMAXFP .0001 
&TAR10 .325,.325 
ATA~PO .If,, .If. 
ATtJC~~ sro 1 TIfolF 
~TE~T .1:10 

TOA 
• C:TrA~F 

ATAPIO .30, .30 

Figure 3-a. Cont'd 
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ATAPP('I .17,.17 
6TNC~~ pro ITYMf' 
~TF~T • qO 

TO It 
~TCA~F 

ATA~lt'\ .275,.275 
ATARPO .18,.18 
AIt-Jr.pS ReO ] TY"'f 
~Tf~T 1.0 

TQA 
~TrAS~ 

ATARIO .25,.2~ 
ATA~PO .1 ch.1Q 
ATNCPS ~(,D ITIMf 
STfST , .• 1 

TOA 
~Tr6~F 

ATAPPO .20,.20 
ATNCP~ ReI) lTIfo1e 
c;T';ST 1.2 

TOA 
~TCAS1= 

ATApPO .21,.21 
ATNr.~~ ~rl) 1 TIMf 
~TfST 1.~ 

TPA 
~TrA~F. 

lTAR~O .22,.22 
APICP$ Pr.o 1 TIME' 
~T1=$T 1.4 

TOA 
~Tr A ~F 
!TAPP" .23,.2~ 
AINCP~ pro. ITIfo1f 
C;TJ:~T 1 .5 

TOA 
~T"'A~F 

ATARPO .24,.24 
AINCPC; R(,[, lTIME 
~TF~T 1.6 

TPA. 
C;TCA~F 

ATARPO .25,.25 
A INCP ~ !:\co ITIMF 
C;Tf~T 4.0 

TOA 
~H'ASE 
A"'INFO .00005 
ANA"fR .001 

Figure 3-a. Cont'd 
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$Tr~T 

T~A 

<:T('A~F 

ATAR10 
ATARPO 
AYNCI)<: ~r" 
<:T~ST 

TPA 
. <:TCASI= 

ATABPQ 
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1 TIME 
.70 

.0001 

.32!5,.325 

.H".16 
1TIfoCf 
• AO 

.30,.~0 

.17,.17 
1 Ty,..e: 
.90 
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Figure 3-b. Short Input Staging Deck for a restart at 0.60 second. 
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<:Tr A'5 F 
ATARflr .21,.21 
AttJCJ)<: ~ro lTlf"F 
STFST 1 .3 

TOA 
<:TrA~f 
ATARPO .22,.22 
ATNC~S Rrt' ITIMf 
C:TFST ' .• 4 

TOA 
<:TrAc::F 
ATARPO .23,.23 
AYNCPC: F\ro lTIME 
<:TFST 1.5 

T~A 

STCA~Y: 
ATABfl(\ .24,.24 
ATN("P$ prn 1 TIMf 
Sn:ST 1.6 

T~A 

C:T~ AS F 
ATA~PO .2~, .2!i 
ATNr.P~ Rrt) lTIMF 
STl;ST 4.0' 

TPA 
<:TCA<:F 
H1TNfJ) .00005 
4MAYFP .001 
ATNCPc:' R(,,£'I 1 Tlto1E 
c:'TFST 10. 

TOA 

Figure 3-b. Cont'd 
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for the nose and main gears are stored in STRON an~ STROM, 

respectively. The dependent variable (metering pin area) 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 INDLG 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 located in the integration 

information section near the beginning of the data set. 

In order to specify time rates of change for the aerodynamic 

coefficients CA and ~-, four new symbols have been added to the o -NO 

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 

ATAB80 .141245 •• 141245 

AINCRS BCD 1TIME 

STEST .005 

TRA 

STCASE 

RTAB10 -.01.-.01 

LTAB10 .36 •• 36 

RTAB80 .005 •• 005 

LTAB80 .15 •• 15 

In this example. the initial values of C and Care .379202 
No AD 

and .141245. respectively. At time t=.005. rates of change and 

limiting values for the parameters are specified. The value of C 
No 

(ATAB10) will decrease ata rate of .01 (RTAB10) until it has 

'reached a value of .36 (LTAB10) • At thistiine '( 1.9209 seconds after 

the stage) the rate of change will be set to zero and Ck 0 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 CAD (ATAB80) 
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will increase at a rate of .005 until it has reached a-value of .15 

(LTABBO). At this time (1.751 seconds after the stage) the rate of 

change will be set to zero and ~ will remain at .15 until it is 

redefined. 

3.2 Operating Instructions - The program resides as an UPDATE 

program library on an indirect access file named ACTOLA. The 

relocatable binaries are on a file named BTOLAR. The plot program 

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

The user is responsible for maintaining the files necessary for 

restart runs and for plotting the cumulative results of several 

restart runs. The program files of concern to the user are TAPE7, 

TAPE16, and TAPE13. The TAPE7 file contains the restart data with 

one record for each restart generated (i.e., one record for each 

time data is staged). In subsequent runs, it is the responsibility 

of the user to correctly position TAPE7. 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 4-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, ••• 
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 sim~le execution of the program. 

JOB, ••• 
USER, ••• 
CHARGE, ••• 
GET,BTOLAR/UN=585787N. 
MAP,OFF. 
BTOLAR. 
GET,NAPBN/UN=585787N. 
ATTACH,LRCGOSF/UN=LIBRARY. 
REWIND, TAPEl3 • 
COPYEI,TAPE13,TAPE3. 
RETURN, TAPEl3 • 
REWIND, TAPE3 • 
LDSET,LIB=LRCGOSF. 
NAPBN. 
PLOT. VARIAN 
---EOR 

Full data deck (similar to Figure 3-a) 
---EOR 

Plot instructions 
---EOF 

Figure 4-b. Deck setup for simple execution of the program 
with. plotting. 
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JOB, ••• 
USER, ••• 
CHARGE, ••• 
GET,OLDPL=ACTOLA/UN=585787N. 
UPDATE. 
FTN ,1. 
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=Tl34D. 
EXIT. 
REPLACE,TAPE7=T74DF. 
REPLACE,TAPEl6=Tl64DF. 
REPLACE,TAPE13=T134DF. 
---EOR 
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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, ••• 
USER, ••• 
CHARGE, ••• 
GET,BTOLAR/UN=585787N. 
MAP,OFF. 
GET,TAPE16=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 
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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. 



135 

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 used, 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 at time = 0.005, the second was written at time = 0.02, etc. 

Thus, the record written at 
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0.60 was the sixth restart record generated. Figure 4-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 T164DF and T74DF correspond to the 

file names under which the files TAPE16 and TAPE7 were replaced 

(after the EXIT.) in Figure 4-d 

o Following execution, the restart and plot files are saved with 

new (unique) names. In subsequent runs, T74DF could be used to 

restart the program prior to time = 0.60 and T74E (or T74EF) 

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 4-f presents a deck setup to plot the results of our 

example. Notice that T134DF (after the exit) and T134E (before the 

exit) correspond to the file names under which TAPE13 was saved in 

Figures 4-d and 4-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 order in which the files were created. 
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Appendix A 
Program Modifications 

*OElETE PlTOAT.3,PlTOAT.3 
. OIMENSTON TITlECI8), BUFC~OO), NDIl(28), TBUFC~OO', 
*nElETE PlTDAT.125,PlTOAT.125 

50 00 51 1-1,18 
*YOENT C82~77 
*INSERT TOlA.6 

A-I 

COMHON/N~STER/CFOUR,CONE,CONFRI,CTHREE,CTWO,OELP~R,OTIRE 
1 ,EA,ETAMAX,ETAMIN,ETANOS,ETARTl,INONWS,KANWS,KPNWS,PCTETA 
2 ,PSIDES,RPSI,RYR,VPOWR,YRDES 
3 ,DElN,ETAOES,FGPY 

*INSEPT TOlA.9 
1 ,CFOUR,CONE,CONFRI,CTHREE,CTWO,OElPWR,OTIRE,eA,ETAHAX 
2 ,ETAMIN,ETANOS,ETA~Tl,INDNWS,KANWS,KPNWS,PCTETA,PSIOES,RPSI 
3 ,RYR,VPOWR,YROES 

*INSEPT TOlA.19 
REAO(5,500~)CFOUR,CONE,CONFRI,CTHREE,CTWO,DELPWR,OTIRE,EA 

1 ,ETAMAX,ETAMIN,ETANOS,ETARTl,PCTETA,PSIOES,PPSI,RYR,VPOWR 
2 ,YROfS 

*INSEPT TOlA.20 
REAO(5,500')INONWS,KAN~S,KPNWS 

500~ FORMATC3I5' 
*INSERT LGEA3C.2 

EXTERNAL ATAN2 
·*t~SERT lGEA3C.3~ 

CO"MON/NWSTER/CFOUP,CONE,CONFRI,CTHREE,CTWO,OElPWR,OTIRE 
1 ,EA,ETAMAX,ETAMIN,ETANOS,ETART1,INONWS,KAN~S,KPNWS,PCTETA 

'. 2 ,PSIDES,PPSI,RYP,VPOWR,YROES 
3 ,0ElN,ETADES,FGPY 

·*rNSERT lGEA3C.59 
EOUIVALENCE (OMI8C72),PSIPO) 

'*INSERT LGEA3C.61 
DATA RAOOEG,OEGRAO/'7.2957795,.017453291 

*OELETE LGEA3C.143,lGEA3C.l~3 
IFCI.EO.l .ANO. JNON~S.EO.l'GO TO 200 
GO TO 7 

200 VT~CI)-VTXCI)-T"PC2) 
VTyn ,-ROYG(I) 

7 VTl(I'-RG31*RO~GCI'+PG33*RDZG(I' 
*INSERT lGEA3C.1~7 

IF(OElTAl .EO. 0.0) FGPY.O.O 
IF(OElTAl .EO. 0.0) GO TO ~1 
IFfINDNWS.EO.O)GO TO 41 
JFCI.GT.l'GO TO 41 
ETAVe- ATAN2CVTYCI',VTXCI)1 
OElN-PSIPO+ETAOES-ETAVE*RAOOEG 
IFtOELN.eO.0.0.OP.XG77Fl.EO.0.0)GO TO 110 
SIOEMU·CONFRI*CABS(OElN"**OELPWP·~G77Fl**VPOWR 
GO TO 180 
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leo IF«OElTA1/0TIRE).GT.0.0875)GO TO 130 
CRNPWR-CONE*OElTAI-CTWO*OFlTAl**Z. 
GO TO 170 

130 CRNPWP-CTH.eE-CFOUR*OElTAl 
170 YAWPPM-ABSfCRNPWR*OElN/(SIOEMU*FTRZ(I»' 

IffYAWPRM.lE.l.5'GO TO 150 
FGPY-SIOEMU*FTRZ(!)*COS(OElN*OEGRAO' 
GO TO 160 

.150 FGPY-«YAWPRM-(4.0IZ7.0)*YAWPRM**3.0)*Sloe~U*FTRZ(I» 
1 *COS(OEtN*OEGPAO) 

160 FGPY-PCTETA*FGPY 
IF(OElN.GT.O.O)fGPY-ABS(fGPY) 
IFCOELN.lT.0.O)FGPY--A8SCFGPY) 
DFTRX-FGPY*SINCET~VE) 
OFTRY-FGPY*COS(ETAVF) 
FTPX(I)-FTRXCI)+DFTRX 
FTRYfI)-fTRY(I)+OFTRY 

*INSERT lGEA3C.170 
FGPY··O.O 

*INSEPT' SOFlGP.3~ 
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CO~MaN/NWSTER/CFOUR,CONE,CONFRI,CTHREE,CTWO,DELPWR,OTIRE 
1 ,EA,ETA~AX,ETAMIN,ETANOS,ETARTl,INONWS,KAN~S.KPNWS,PCTETA 
2 ,PSIOES,RPSI,RYP.VPOWR,YROES 
3 ,OElN,ETAOeS,FGPY 

.*OElETE SOFLGP.59,SOflGP.60 
OI~ENSION OP16(18),OP17(8),OPI8(8),OPI9(7"OPZO(8),OPZl(8', 

1 OAT2(18),OAT3(6),OAT4(15) 
*OElETE SOFlGP.67,SOFlGP.67 

*(OP19(I),I-l,7)/3HFZ~,2HL~,2HM~,2HNM,4HFGPy,4HOELN,6HETAOES/, 

*OElETf SOFlGP.73,SOFlGP.73 
OATA OATl'4HTI~E/,COAT2CI),I-l,1e)/2Hl~,2HMM,2HNM,~HOI77P, 

*OElFTE SOFlGP.75,SOFLGP.75 
*5HXG77F,5HYG71F,~HAX77F.6HXG77Fl,4HFGPy,4HOELN,6HETAOESI, 

*INSERT SOFLGP.eo 
DATA Nl/l/.N15/1",N14/14/.NI8/181 

*OELETf SOFlGP.95,SOFlGP.95 
IF(tSOF.NE.O)WPITE(13)Nle,Nl,DAT~ 

*INSERT SDFlGP.I02 
2 ,FG~y,OElN,ETADES 

*OElETE SOFlGP.16~,SOFLGP.l~5 
CALL STFl(2,1.0P19) 
CAllSTOVAR(7,FZM,lM,MM,N~,FGPy,~flN,ETAOeS,OU) 

.YNSEPT AUTS.74 
CO~MaN1NWSTFR/CFOUR,CONE,CONFPI,CTHREE,CTWO,OElPWR,DTIRE 

1 ,EA.ETAMAX,ETA"IN,ETANOS,ETAPTl,YNONWS,~ANWS,~PNWS,PCTETA 
2 ,PSIDFS,RPSI,RvR,VPOWR,YPDES 
3 ,OElN,ETAOES,FGPY 

*INSEPT AUTS.81 



O~TA ILIM,INOS~/O,OI 
.INSE~T AUTS.I02 

IF(DElTAl .EO. 0.0' GO TO 8 
IF(INONWS.EO.O)GO TO 8 
IF(KANWS.EO.l'r,O TO 7 

f) ~ ~ ~ ""'~ ·'cj ORIGINNI.. l'.f.~l:.~ l~ 

OF POOR QUALITY 

C CU~RENTLY, NOSEWHEEL STEERING IS FOP DISTANCE ER~O~ 
C NOT ANGLE E~ROP 

JFCKPNWS.EO.l'GO TO q 
ETAOES-ETANOS 
GO TO 8 

7 ERPOR-(PSIPO-PSIOES'+RPSI*PSIPDl*RADDEG 
GO TO :3 

q EPRO~-fY~-YROES)+RYR*YPOl 
3 IFftlIM .EO. 1 .ANO. ETAOES .EO. 0.0) INOSE-O 

IF(INOSE .GT. 0 .ANO. ETAOeS .EO. 0.0' GO TO 8 
IF(A~S~ERROR) .GT. EA) GO TO 30 
GO TO 32 

30 IFfERPO~ .GT. 0.0) GO TO 37 
ETAOES-ETAOES+ETARTI*DElTS 
INose-l 
GO TO 31 

37 ETADES-ETADES-ETARTl*DELTS 
INOSE-2 

31 IFCETAOES .GT. ETA~AX' ETADES·ETA"AX 
tFfETAOES .IT. ETAMIN' ETAOES-ETAMIN 
GO TO 8 

32 IFCINOSE .EO. 2) GO TO 3a 
GO TO 3C) 

38 ETADEs-eTAOES+ETAPTl*OElTS 
IlIM-l 
GO TO 99 

3Q ETAOES-ETAOES-ETARTl*OElTS 
Il I~-l 

qq IFfABS(ETAOES) .IT. 1.0) ETADES - 0.0 
8 CONTINUE 

.• IDENT Cl1778 
*OElETE TOlA.4,C82~77.~ 
*OElETE TOlA.q,C82477.7 

. *OElETE TOLA.15,TOlA.2l 
*INSEPT EXE.32 

*,DM64(30),GAMA,OM~5f15"PCTETA,OM66(l3),AH(5),OM67(35) 
*DELETf EXE.54,EXE.5~ 

34 00 35 11-1,4029 
*rNSEPT EXE.68 

DO 30 r-l,5 
30 AH(I)-I.O 

*INSEPT EXF.79 
peTETA-I.O 
GAMA-l.0 
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*YNSERT INUPO.4 
1,OMU 100) 

*1~5ERT UPOAT.3 
1,0"'2(100) 

*YNSEPT MYMIN.~ 
*,OP"8(100) 

*INSfRT lGOET.8 
C,OM9(100) 

ORIGINAL PAQ~ I~ 
OF POOR QUALITY 

*OElETE lGOET.33,lGOET.33 
49 FORMAT(58X,4H-ESf,Y1,19H) EXCEEOEO IN lGOfTI 

*YNSfPT lGOET.34 
Y(J)--.5*ES(I) 
Y(JJ)·-1.0E-10 
P(JJ1--1.0E-IO 

*OElETE lGOfT.47,lGOET.50 
51 YFCpeJJ).lT.O.)GO TO 30 

IF(YeJJ).lT.O.)YeJJ)-o. 
GO TO 55 

30 PfJ)·O. 
peJJ)·o. 

*INSERT STGTSI.7 
*,0148(100) 

*YN5ERT 5TGT5T.6 I., 0148 e 100) 
*INSERT OEF.5 

*,OM5(100) 
*YN~ERT lINES.4 

(,04(100) 
*INSE~T ERROR.4 

C,OM3el00) 
*YNSERT EXERR.3 

C,Opot3(100) 
*YNSEPT ATMS.I0 

4,0~e(100) 
*INSERT TFFSl.16 

*,0"'16 (100) 
*YNSERT TFFS8.16 

*,0"'16(100) 
*OElETE VPCS1.23,VPCSl.23 

9XCGBF ,XCGRF ,O"'lQ( Q30),OM20e2066),D,.21fl00) 
*YNSEPT SACS1.63 

*,OOM78ClOO) 
*YN$ERT OPT1.72 

*,O~15e(100) 
*YNSEPT lGEAR1.30 

.,OOM21(60),A~(5),PHe~),00~22f30) 

*INSERT lGEAR1.203 
IFCP2(Y).GT.O.)GO TO 1000 
PH(I).(P(Y)*AH~I)-FC2(Y»/AHfI) _ 
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1FfP~(I).lE.-1600.)GO TO 1003 
.OElETE lGEAP1.Z04,lGEAR1.Z04 
1000 SF(!)--P(!).(A(!)-A2(1»-PZ(!).A2(I)+FCZ(I)-S201fl,!)* 

.INSERT lGEARl.205 
GO TO 100Z 

1003 SFfIl--P(I)*(A(Y)-AH(Il)+1600 •• AH(I)-FF(I)*TMP(Z) 
.OELETE LGEARl.Z06,lGEARl.206 . 

. 100Z IFCS01f1,I).EO.0.0.AND.FTfI).LE.ABS(SFfI»'SFfI)--FT(J) 
.OElETE lGEAPl.222,LGEAPl.222 

49 FOPMAT(58X,4H-ESf,Il,ZOH) EXCEEDED !N lGEAPll 
.INSEPT LGEARl.Z23 

$f1,!)--0.5·eS(!) 
SD1(1,I)-~1.0E-10 
S02(1,1)--1.0E-I0 

.INSERT lGEAP1.229 
Sn,I )-0.5*e$(1) 

.OElETf lGEAPl.Z34,lGfAR1.235 
51 IF(S02f1,I).lT.O.)GO TO 30 

IF(SOl(l,Il.lT.O.)SOl(l,I)-O. 
GO TO 55 

30 S02(1,0-0. 
$OIU,I)-O. 

~INSERT LGEAPl.240 
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C RE-CHEC~ SHOCK STPUT FORCE FOP RE-CONOITIONEO FUllY EXTENOEO STATE 
IFfS01(I,I).EO.O.O.ANO.FT(I).lE.A8SfSF(I»)SF(I)--FTfI) 

.INSERT lGEA3C.30 
.,DOM30(20),SlENleS),SlEN2(5),GAHA,CFOUR,CONE,CONFRI,CTHREE,CTWO, 
*OElPWR,OTIRE,00H31(S),INONWS,ODM32(2),PCTETA,00M33f3),VPOWR, 
.00H34,FGPY,OELN,ETAOfS,OOH35(45) 

*OElETE lGEA3C.32,lGEA3C.33 
.OELETE C~2477.14,CeZ477.17 
.INSERT lGEA3C.~9 

EQUIVALENCE (D~18(31),PA77Pl 

.OELETE lGFA3C.I05,lGEA3C.I06 
9(1) - (PZERO(I)+PA77P)*(V1EPO(I)/eVIERO(I)+A2fI)*S2fl,Il
.S(1,I)*A(I»)*.GA~A-PA77P 

.DElETE lGEA3C.IIO,lGEA3C.IIO 
P2(!) - (P20f!)+PA77P)*fV20(!)'TMP(I»**GA~A-PA77P 

*OElETE CBZ477.22,CB2477.23 
ZOO IFfA6S«OHET(1,I)*THP(1»*COS«PSIPO+ETAOES)*OEGRAO)*R1(2,2,1)' 

1 .GE. (RG11*ROXG(Il+RG13*POZG(I»)GO TO 201 
VTXfI)-VTX(I)-THP(Z)+(OHET(l,1)*THP(l»*COS«(PSIPO+ETADES). 

1 DEGRAO)*RI(2,2,I) 
VTY(I)-ROYG(I)-(OMETfl,t)*TMP(l').SIN((PS!PO+ETAOES)*OEGRAO'* 

1 RI(2,1,1) 
*INSEPT C82477.24 

GO TO 203 
201 VTX(I)-l.E-IO 

OHET(1,1)--fRGll.RDXG(1,+RG13*ROlG(!»/(RlEPO(I)-OELTA(I» . . .. 
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VTY(I)-ROYG(I)-(O~ET(1,I).T~P(1».SIN((PSIPO+ETAOES).OEGRAO). 
1 RU2,1,!) 

VTZf!)-PG3l·POXG(I)+PG33tPOZG(Y) 
*OElETE lGEA3C.145,lGEA3C.145 

203 THP(1)-PG1l*ROXGCI)+ROZG(I)*Rf-13 
.OElETE C82477.25,C82477.27 
*OELETE C82477.29,C82477.29 

ETAVE-ATAN2(ROYG(I),TMP(1» 
*INSEPT C82477.30 

IF(OElTA1 .EO. 0.0) FGPY - 0.0 
IF(OElTA1 .EO. O.O)GO TO 41 

*INSEPT FlEX1.l7 
*,GOAMP(20),OOH25(80' 

*OElETE FlEX1.18,FlEXl.18 
*JNSERT SOFlGP.31 

C,O~18(52),FGPY,OElN,ETAOES,OH19C45) 
*OElETF C82477.53,C82477.56 
+OElETE STORE.5,STORE.5 

CO~~ON/OIRCOH/OATA(4029) 
*OElETE OSEPCH.3,OSERCH.3 

COMHON/FIXOIP/ANAHE(1000),LOC(1000),NCOUNT 
*OELETE OIROOA.3,DIROOA.3 

cnHHON/FIXOIR'NA~E(1000),lOC(1000),NCnUNT 
+OELETE OIRIOA.3,OIRIOA.3 

COHMON/FIXOIR/NAME(lOOO),lOC(lOOO),NCOUNT 
*OELETE OIR20A.3,OJR2DA.4 

CO~MON/FIXOIP/NAHE(1000),lOC(1000),NCOUNT 
DATA NCOUNT/9291 

*OELETE OIR30A.3,OIR30A.4 
CO~MON/FIXOIR/NAME(1000),lOC(1000),NCOUNT 
DATA (NA~E(K3),K3-87~,q29)1 

*OElETE DJR30A.7,OIP30A.8 
* 6HPF ,6HGO ,6~GOD1 ,6HGOD2 ,6HIFlX ,6HGOAHP ,6HSlEN1 , 
+ 6HSlEN2 ,6HGA~A ,6HCFOUR ,6HCONE ,6HCONFRI,6HCTHREE,6HCTWO , 
* 6HOElPWR,6HOTIRE ,6HEA ,6HETAHAJ,6HETAHIN,6HETANOS,6HETART1, 
* 6HINONWS,6HKANWS ,6HKPNWS ,6HPCTETA,6HPSIOES,6HPPSI ,6HRYR , 
+ 6HVPOWR ,6HYROES ,6HFGPY ,6HOELN ,6HETADES,6HILIM ,6HINOSE, 
* 6HISTER ,6HIRUOO ,6HINWRUO,6HAH ,6HPH I 

OATA (lOC(K4),K4-876,929)1 
*OELETE OIR30A.11,OIP30A.l1 

* 3760 ,3880 ,3900 
* 3985 ,3990 ,3991 
* 3996 ,39Q7 ,3998 
* 4003 ,4004 ,4005 
* 4010 ,4011 ,4012 
* 4017 ,4018 ,4019 

*INSEPT AUTS.43 

,3920 
,3992 
,3999 
,4006 
,4013 
,4020" 

,3940 
,3993 
,4000 
,4007 
,4014 
,4025 

,3960 
,3994 
,4001 
,400~ 

,4015 
I 

,3980 
,3Q95 
,4002 
,4009 . 
,4016 

*,OOH41(38),EA,ETAMAX,ETAMIN,ETANOS,ETARTl,INONWS,KANWS,KPNWS, 
*OOM42,PSIOES,RPSI,RYR,OOM43,YROES,OOM44(2),ETAOES,IlIM,INOSE, 

, , , , 
, 
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*ISTER,IRUDD,INWPUO,OO~45(40' 
*OElETE C82477.67,C82477.70 
*OElETE C82477.71,C82477.71 
*OElETE C82477.72,C82477.72 

IFfOElTA1.EO.0.0'GO TO 130 
*INSEPT C82477.77 

130 I F (I S T E R • EO. 1) GO TO 2 q 
tFCINWRUO.EO.1)GO TO 82 
GO TO 8 

82 IFCOElROE.GT.O.O'GO TO 86 
fTAOES - OElROE*(ETA~AX/OELRL' 
GO TO 8 

86 ETAOES - OELROE*CETA~IN/DELRU' 
*OElETE C82477.78,C82477.78 
*INSE~T C82477.79 

2q IFfTR.lE.TST'GO TO 35 
fTAOES-fTANOS+fTARTl*CTR-TST' 
GO TO 31 

35 ETADES-fTANOS 
GO TO 31 

*OELETE C82477.Q3,C62477.95 
GO TO 31 

·*rNSEPT C82477.103 
31 IFCETADES .GT. fTAMAX' ETADES-ETA~AX 

IFCETAOES .LT. ETAMIN) ETAOES-ETAMIN 
'*OflETE AUTS.447,AUTS.448 

34 IfCIAP.GT.2'GO TO 500 
OelRN-OElR~N 

. *OflETE AUTS.454,AUTS.454 
500 IF(IRUDO.EO.l'GO TO , 

GO TO 150 
~ IFCINWRUO.EO.1)GO TO 6 

IF(TR.lE.TST)GO TO 27 
DElROE-OElROI+DELRRD*CTR-TST) 
GO TO 101 

27 DElROI-OELRO 
GO TO 101 

150 OElPN-OElRNN 
PSJE-PSIPO 

.INSE~T AUTS.457 
. GO TO 101 

6 IF(TR.LE.TST)GO TO 110 
OElROE-OElROI+OElRRO*CTR-TST) 
GO TO 101 

110 IFCA8S(OElROE).GT.0.0)GO TO 120 
OEU~OI-OElRO 
GO TO 101 

. 120 OElROI-OElPOE 
*INSE~T AUTS.460 
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106 CONTINUE 
*OElETE AUTS.582,AUTS.583 

IFCIRUOO.EO.I'GO TO 49 
IF(OElROE.lT.OElRO'OElROI--0fLPPO 

49 OElP01-0ElA 
*OELFTE AUTS.~07,AUTS.607 

61 IF(IAP.EQ.4,GO TO 62 
IF(ABS(OELROl*OElTS'.GE.A~S(OfLROE-OELRO"GO TO 62 

*INSEPT FlAREl.36 
*,O~21(100) 

*INSEPT AUTPRl.35 
*,0P441 noo) 

*INSEPT THAUTS.32 
*,00f4<HI00' 

*INSERT ENGFl.29 
*,Ofll8(100' 

*rNSEPT CENGl.9 
*,Ofll5CI00) 

*rOENT SOOMOOS 
*OElETE CI1778.2,C11778.2 

34 00 35 11-1,4036 
*OElETE CI1778.32,C11778.32 

A-8 

*,OOM21C43',INONWS,OOP422(10),ETAOES,OOM23(5),AHCS),PH(5),00P424(30J 
*INSERT lGEAPl.61 

EQUIVALENCE CINOSTE(73),PSIPD) 
OATA RAOOEG,OEGRAD/57.2957795,.017453291 

*INSEPT LGEARl.242 
IFCINDNWS.EO.I.ANO.I.EO.I'GO TO 301 

*INSERT LGEARl.245 
301 f4ACY'--FTPY(I)*Tf4P(l)*SINC(PSIPO+ETAOES)*OEGRAO)+ 

. 1 FTRX(I)*Tf4P(I).COS«PSIPO+ETADES)*OfGRAO) 
(;0 TO 201 

*OElETE CI1778.54,C11778.54 
*OO~34,FGPY,DELN,ETAOES,D0P435(15),CONFRM,OElPPM,VPOWRM,CONEM,CTWOM, 
*CTHPEM,CFOUPM,DOM36(23) 

*INSEPT lGEA3C.142 
Tf4PETA - ETAOES 

*DElETE C82477.21,C82477.21 
TMPETA - 0.0 

*DElETE C11778.59,C11778.59 
200 !FCABSCOMETCl,I)*TMP(I'.COS(CPSIPD+TMPETA)*DfGRAO» 

·*DElETE CI1778.~I,C1177e.~4 
VTX(I)-VTX(I)-TMP(2)+OMET(1,Y)*TMP(I).COS«(P5IPO+TMPETA'*OEGRAO'" 
VTY(YI - RDYG(I)+OP4ET(l,I)*THP{l'*SIN(CPSIPO+TM~ETA'*OEGRAO) 

.*OElETE C11778.~7,C11778.69 
OMETCl,I'--«RGll*ROXG(I'+RG13*ROZG(I»/CCOS«~SYPD+THPEtA'* ~ 

1 OEGRAO»)/(RZEROCI)-OELTACI» 
VTY(I) - RDYG(I)+OMETCl,I)*TMP(l)*SIN«PSIPO+TMPETA'*OEGPAO' 

,*OElETE Cl1778.74,CI1778.74 



tf(DElTAl .EO. o.O)Gn TO 48 
*OELETf C82477.32,C82477.32 

ORIGINAL Pl\G~ rs 
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SIOEMU - CONFRI*CABSCOElN»**DElPW~*VAXlECI).*VPOWR 
.*OELETE lGEA3C.16P,lGEA3C.168 

GO TO 48 
*OElFTE C82477.52,CP2477.52 

IFCI .GT. l)GO TO 48 
FGPY·O.O 

.OELETf lGEA3C.171,lGEA3C.171 
GO TO 48 

41 ETAVEM-ATAN2CROYGCI),TMP(1» 
OEt NM·psrpO-~iAVf"*ftADOEG" 
IFCOElTACI).EO.O.O)FGPYM-O.O 
IFCOElTACI).EO.O.O)GO TO 48 
IFCOElNM.EO.0.O.OP.XG77Fl.EO.O.O)GO TO 1100 
SIOMUM -CONFRM*(ABS(OElNM»**OElPRM*V~XlE(IJ**VPOWRM 
GO TO 1800 

1100 SYOHUH -1.0F-6 
1800 IFC(OElTACIJ/2.*PZERO(I».GT.O.0875)GO TO 1300 

CRNP~H - CONEM*OElTACI)-CTWOH*OElTA(Y)**Z. 
GO TO 1700 

.1300 CRNPRH - CTH~EM-CFOUPH*OElTA(I) 
1700 YAWPHM - A~S(CRNPRM·DElNM/(SIOMUM.FTRZ(I») 

IFCYAWPMH .lE.1.~)GO TO 1500 
FGPYH • SIOMUH*FTR1(I)*COS(OElNM*OEGRAO) 
GO TO 1600 

1500 FGPYM - «YAWPMM-(4.0/27.0).YAWPMM**3.0).SIOMUM*FTRZ(I» 
1 *COSCOElNH*OEGPAO) 

1600 IFCOElNM.GT.O.O)FGPYM-AAS(FGPYM) 
IFCOElNM.lT.O.O)FGPYM--ABS(FGPYH) 
OFTR~M-FGPYM*SINCETAVEM) 
OFT~YM.FGPYM*COS(ETAVEM) 
FTPX(I)-FTRX(I)+OFTRXM 
FTRYCI)-FTRYCI)+OFTRYH 

48 CONTINUE 
*OElETE C11778.77,C11778.77 
. COMMON/OIRCOM/OATA(4036) 
*OElETE C11778.e2,C11778.82 

OATA ~COUNT/93~1 
*OELETE C11778.e4,C11778.84 

OATACNAME(~3),~3-876,936)1 
*OELETf Cl1778.90,C1177e.90 
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* 6~ISTER ,6HIRUOO ,6HINWRUO,6HAH ,6HPH ,6HCONFR~,6HOElPRM, 
* 6HVPOWPM,6HCONEM ,6HCTWOH ,6HCTHREM,6HCFOURM/ 

.*OElETE C11778.91,C11778.91 
OATACLOCCK4),K4-876,936)/ 

*OELETE C11778.97,C11778.97 
. * 4017 ,40113 ,4019 

* 4032 ,4033 ,4034 
,4020 
,4035 

,4030 
I 

, 



.IDENT ACOBll< 

.INSfRT TOlA.27 

.COMr. Eel< AC 08l1C 

ORIGINAL PAGf1 'YJ 
OF POOR QUAun" A-I 0 

c •••••••••••••••••••••••••••• ACTIVE VAPIAAlES •••••••••••••••••••• * ••• * 
COMMON 'ACTIVE' AMUH ,ACON ,BCON ,CCON ,DCON 

1,APINT(5) ,AP2TO(5) ,AP£Al(~) ,AREA2(5) ,AREA3(5) 
2,AREMO(5) ,ARF03(5) ,BlFOPT(5) ,Rl"U(5) ,BUFORT(5) ,~U~U(5) 

3,BETA ,COMOC(5) ,CD"0£(5) ,CDSV(5) ,CFFOR(5) ,C03(5) 
~,COEF ,COEFO(S) ,COEF3(~) ,COPA 
5,CSV1(5) ,CSV3(5) ,0ElT ,DElTX(5) 
6,OF(5) ,OPI(S) ,DSV(5) ,DSTOP 
7,ENUP(5) ,·EPSIlO(5) ,EPSROL(5) ,EPSSlP 
8,FFORT(5) ,FOAHST(5) ,FONHST(S) ,FORCHT(5) 
q,GAMAH(5) ,GA~AN ,GNP ,HMH(5) 
.,IFRI(5) ,IIXSVH(5) ,IIXSVl(5) ,IOPCO(5) 
1,YXSVH(5) ,IXSVl(~) ,IFSTOP(5) ,ISTROK(5) 
2,NAC(~) ,NITER ,OMRUN ,PATM 

,DElTXl(5' 
,OIOTA 
,ETASV 
,FORSST(5) 
,ICOSV(S) 
,IPASS(5) 
,KAPT(5) 

3,PEPCNT(S) ,PGAHAC(5) ,PGAlAC(5) ,PGA1I(5) ,PGA1T(S) 
4,P~A2!(S) ,PGA2T(5) ,PGA3I(S) ,PGA3T(5) 
5,PR(') ,PS(S) ,PI(S) ,OC(5) ,00(5) 
6,OSV(5) ,OSVCU(5) ,OSVN(5J ,OSVI(5) ,OSV3(5) 
7,OS3(5) ,OTClER ,RCLSV(5) ,PEOSlP(S) ,RHOH 
8,SIPA ,SA(5) ,RESA(5) ,TAUF ,TCI 

COMMON 'ACTIVE' TC3 ,TC4 ,VCUM(5) ,VEtOEC 
l,VOLIT(S) ,VOll!(S) ,VOL2T(') ,VOL3I(5) ,VOl3T(5) 
2,WCl ,WFORT(5) ,WlFOR(5) ,WlFORR ,~BIAS(5) 
3,X~A(5) ,XI<F(5) ,XI<SV(5) ,XLPSVl(5) ,XLPSV3(5) 
~,XMA(S) ,XMA1(5) ,XMA2(5) ,XMA3(S) ,XMA4(5) 
~,XMA6(5) ,XMA7(5) ,XHA~(5) ,XHAQ(5) ,XMAlO(5) 
6,XMU ,XSCOM(5) ,XSTOT(5) ,XSV(5) ,XSVDOT(5) 
7,XSVODO(5) ,XSVOMN(5) ,XSVOMX(5) ,XSVMAX(5) ,XSVMIN(5) 
e,XOOMIN(5J ,VOlACY(5) ,VOlAHT(5) ,VOlANI(5) ,VOLANT(S) 

,OLTXIO(5) 
,OMTANH(5) 
, FSTOPI< 
,FSTOP(5) 
,IOfACT 
,ISET(5) 

,CPUMPS (5) 

,OS1(5) 
,S8FOT 
,TC2 
,VOLI1(5,
, we 
,XVAlVE(5) 
,XSTHR 
,X"'''5(5) 
,XMA11(5) 
,XSVOO(5) . 
, XODMAX (5) 

q,WSV ,WSVl ,WSV3 ,lETACl ,lfTAC2 ,1SSC 

c· •• •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••• 1 .IDfNT CSCMOOS 
.INSERT fXE.42 
.CAll AC08LK 
.YNSEPT EXE.253 

IF CIA8S(INOlG).tJF.3) GO TO 5Q~ 
CALL ALGEAR1 
~O TO 5Q6 

5Q4 CONTINUE 
.YNSFRT 

5Q6 CONT1NUE 
*INSERT INUPO.5 

NNUH • NUH+N 
WRITE(6~600' NNUH 

600 FOR~ATt5X,3lHNUMBER PF INTEGRATED VARIABLES ·,13) 
+OElETf lGDET.4,LGOET.4 



ORIGINAL P .. 18'Z r:.f 
OF POOR QU1·;UTY 

CO~MON/lGOE/LA(50),FC2C5),P2(5).pPESe5),C(5),IPPT,lTPT 
*OElETE l~OET.39,lGOET.39 

5~ FORMATe5~X.4H Ese.Il,20H) ExceEOEO IN LGOfT I 
*OELFTE LINES.6,lINfS.6 

IFflONG.lE.4l)RETUPN 
*INSERT OPTl.75 
*CAll ACOBll< 

. *INSEPT OPTl.77 
EOUIVALENCE CO~155(133), INOlG) 

*INSFRT OPT1.~54 
IF eIABSeINOlG).NE.3) GO TO 2070 
CAll AlGfARl 
GO TO 2075 

2070 CONTINUE 
*INSfPT OPTl.355 

2075 CONTINUE 
*OElF.TE lGEARl.34.lGEAPl.34 

CO~HON/lGOe/lA(50),FC2(5),P2(5).pPESe~J,Ce5,.IPPT,LTPT 
*INSERT lGEARl.121 

IF (I4BS(TNOLG) .EO. 3) NDEQ-IO*NSTRUT 
*INSERT lGEARl.122 

IF (IABSCINOLG).EO.3J CAll ACTIN IT 
~OElETE LGEARl.228,lGEARl.228 

53 FORHAT(58X,4H FS(,Il,20H) EXCEEOEO IN lGEARll 
*OElETE lGEA3C.35,lGEA3C.35 

CO~HaN/lGOE/lA(~O),FC2e5),p2e5),PRESr5),Ce5),IPPT,lTPT 
*INSERT lGEA3C.53 

EQUIVALENCE CDM14(15~),INDlG) 
-*INSERT LGEA3C.I04 

IF (IA8SCINOlG).EQ.3) GO TO 31 
*INSEPT lGEA3C.196 

IF (IABS(INOLG).EO.3) GO TO 46 
*OElETE SDFlGP.36.S0FlGP.36 

COMHON/tGDE/lA(50),FC2(5),P2C5),PPES(5),C(5J.IPPT.lTPT 
*INSERT SCFlGP.47 
*CALl AC08LK 
*INSERT C82477.58 

A-ll 

DIMENSION ACOVAR1(8), ACOVAR2(8), ACOVAR3(8). ACOVAR4(8), 
* ACOVAR5(8), ACOVAR6(S), ACOVAR7(8), ACOVAR8(8),ACOVAR9(B) 

*INSERT SDFlGP.78 
DATACACOVARICI),I-l.8 ) 15HVOlIT,5HVOlZT,5HVOl3T,5HPGAIT,5HPGA2T, 

* 5HPGA3T.~HGAMAH.5HCOEFOI 
OATACACOVAR2CI),I-l,e ) 12HOO,4HVCUH.6HBlFORT,6HBUFORT,5HFFORT, 

* 6HFORCHT,6HFOAHST,6HFONHSTI 
DATACACOVAR3CI), 1-1,8) 15HCfFOR,5HFSTOP,6HFORSST,6HXVAlVE,3HXSV, 

* 5HOElTX,6HOElTXl,~HOlTX1DI 
DATAeACOVAR4CI), I-l,e) 12HDF,3HDPl,2HPS,2HPl,3HOSV,4HQSVN,4HOSVl. 

* 4HOSV31 
DATAeACOVAR5CI),I-l,~)16HEPSIlO,3HHMM.,tHDHTA~H,5HXSTOT,5HICOSV, 



\G\1I.1AL PA(lC t~ 
OR 1'1 Li"i') 
Of POOR QUA ,\ A-12 

* 4HE~UP,5HWlFOR,5HIOPCOI 
OATA(ACOVAR6(I', 1-1,81 16HII~SVH,6HIJXSVl,5HIXSVH,5HIXSVl,5HIPASS 

·,3HNAC,4HRESA,2HSAI 
OATACACOVAP1(Yl, 1-1,8' 16HVElOEC,6HWlFORR,6HIOEACT,4HlSSC,4HCOPA,' 

* 4HSIPA,5HOSTOP,6HFSTOPKI 
OATACACOVAR8(I', I-l,e) /5HWFORT,6HVOlAHT,6HVOlANT,5HCSVCU,3HXMA,. 

* 4~XMA5,4HX~A8,5HX~Al11 
OATA(ACOVAR9(I), 1-1,8' 16HXSVOOO,5HXSVOO,6HXSVOOT,2HPR,4HIFRI, 

* 6HIFSTOP,6HISTRnK,4HISETI 
*INSEoT C82477.66 

IF{IABS(INOlG'.Nf.3) GO TO 50 
CAll STFlC2,B,ACOVAR1) 
00 33 I-l,NSTRUT 
CAll STOVAR(8,VOlIT(I),VOl2T(I),VOl3TCI),PGAIT(Il,PGA2TCI), 

• PGA3T(I),GAHAH(I),CCEFO(I» 
33 CONTINUE 

CAll STFL(2,e,ACOVAP2) 
00 34 I-l,NSTRUT 
CAll STOVAR(B,CO(I),VCUHCI),BlFORT(I),BUFORT(I),FFORT(I', 

* FORCHTCI),FOAHST(I),FONHST(!» 
34 cnNTINUE 

CAll STFl(2,8,ACOVAR3' 
00 35 I-l,NSTRUT 
CALL STOVAP(S,CFFOR(!',FSTOP(I),FORSSTCI),XVAlVE(I',XSV(!), 

• OElTX(I),OElTX1(Il,OlTXlOCI» 
35 CONTINUE 

CAll STFl(2,8,ACOVAP4) 
00 36 I-l,NSTRUT 
CAll STOVAR(B,OFfI),OPICI),PS(!),Pl(I),CSV(I),CSVNCI),CSV1(I), 

*CSV3CI)) 
36 CONTINUE 

CAll STFl(2,8,ACOVAR8) 
00 37 I-l,NSTRUT 
CAll STO~AR(B,WFORT(I)~VOlA~TCJ),VOlANTCI),CSVCUCI),XMA(I), 

• XM~5(I),X~ABCI),X~AlltI» 
37 CONTINUE 

CAll STF(2,8,ACOVAR9' 
DO 38 !-l,NSTRUT 
CALL STOVAR(8,XSVOOOtI),XSVOO(!),XSVOOTCI),PP(I),FLOATCIFRI(I», 

* FlOAT(tFSTOP(I')~fLOAT(ISTROKCI».FlO~TCISET{!l)' 
38 CONTTNUE 

CAll STFl{2.e,ACOVAR5) 
DO 39 I~1,NST~UT 
CAll STOVAP(8'EPSllO(I"H~Mct),0~T~NHCt),XSTOTCI),FlnAT(ICOSVf!'1,· 

• ENUPCI)'WLFORCt).FlOAT(IOPCO(t)" 
39 CONTINUE . . 

CAll STFL(2~e,ACOVAR6' 
00 40 I-l,NSTRUT 
CAll STOVAR (8; FLOAT (l IXSV~CI)" FlO~T U !XSVl (I), FLOAT (J XSVH (I) ), 



• FLOAT(IXSVl(I»,FlO~TfIP~SSfI'), 
• FlOATfNACCI",RfS~fr',S~fI)' 

40 CONTINUE 
CALL STFLf2,~,ACOVAR7) 

ORiGINAL P[-lG~ ~:1 
OF POOR QUALITY. 

A-13 

CALL STOVAPf8,VElOEC,WLFOPR,FlOATfIOEACT),ZSSC,COPA,SIPA,DSTOP, 
• FSTOPK) 

50 CONTINUE 
.INSERT SDFlGP.183 

IFfIABSfINOlG) .NE. 3) GO TO 6 
11 • I+3.NSTRUT 
12 • I+4.NSTRUT 
13 • I+5.NSTRUT 
CALL UPOATCl,lAfIl"PGAlTfI),OU,OU,OU,OU, 
CAll UPOATC1,lACI2',VCUMCI),DU,OU,OU,OU, 
CALL UPOAT(1,lAfI3"OSVCUCI',OU,OU,OU,OU, 
11 • 3.I+6.NSTRUT-Z 
12 • I+9.NSTRUT 
CAll UPOATf3,lAfI1),XSVDOfl),X5VOOTfI),XSVf1),OU,OU, 
CAll UPOATf1,lAfI2"OELTX1CI',oU,oU,oU,oU, 

.INSERT REAO.35 
Sl TSYM • 0.0 
IBC • 0 
IN XQ· 0 
JBC • 0 

.INSERT AUTS.87 
DElPt • 0.0 
TR • 0.0 

.tOENT ACTINIT 

.INSfRT lGEA3C.Z27 
'.oECI< ACTIN IT 

SUBROUTINE ACTINIT 
C 
c •••••••••••••••••••• FATOlA VARIABLES •••••••••••••••••••••••••••••• ' 

CO~MON/OIPCOM/OM1f115',ALPHo,oM1A(20),AMASS,oMZf147',OClI,oCMl, 
CoCNl,OClZ,OCM2,DCN2,OCl3,OCM3,DCN3,OM3(99),FXB7P, 
CoUM4f3"FYB7P(4),FZB7P,oM5f17',GXB7F,OM6(S),GZB1F, 
CoM7(218),INOSTE(48),PHIPD,INDSTEl(Z3),PSIPO,YNOSTEZfl56),THTPO, 
CINOSTE3f5',TIME,OM8(287"PI77P(2',PI77Rl(Z',OM9(4), 
CQI77RfZ),QI77RICZ',OHI0(4),RI77R(2',RI77Rl(Z',DMllf48" 
CXG77F(Z),XG77Fl(1Z),YG77F(Z),YG77FlC12', 
ClG77FfZ),ZG77Fl(Z),DUMI3(~2', 
CNSTRUT,MASS(5"RX(5',RYf5',RZC5"THETAo(5),ERoFG,RGR, 
CNTIRESC5"R1EROf5"W(5"DELTA~(5',~OHENTC~J, 
CRF('),VI ,IFD,P1ERO(5',VZEROC5"AC5"PZO(5J,VZO(5', 
CA2(5',IL,SZT(5',ESZ(5',CZLC5',MASSZf",MUS(5', 
CCC(5),CEf5"CZCf5"CZEf",NVGPT,NPP,MB(5"RLT,NOElTA, 
CESf5',SSf5',S021(Z',So2Z(Z',SoZ3fZ),SOZ4(Z),SOZ5f2) 

COMMON/oIPCOMI 
CSollfZ',SolZf2',So13(?',SD14fZ',SD15fZl, 



C 

A-14 

CS1(2),SS2(2),$3(2),S4(2),55(2), 
CS2~21(2),S2022(2"S2023(2),S2024(2),S2025(2), 
CS2011(2),S2012(2),52013(2),52014(2),S2015(2), 
CS21(2),S22(2),S23(2),S24(2),S25(2), 
COMT011(2),OMT012(2),OMTOI3(2),OMTOl~(2),O~TOI5(2), 
COMT1(2),OMT2(2),OMT3(2',O~T4(2),OMT5(2), 
CAI(5),BJ(5),OElTA1,OFlTA2,OfLTA3,0~LTA4,OELTA5, 
COOElTl,00ElT2,OOElT3,OOELT~,ODElT5,tSTAGE, 
CPRTMIN,IPlT,ISOF,ISTPL1,ISTPL2,ISTPL3,ISTPL~,ISTPL5, 
COM14(22),IB(5),O~15(127),lNOLG,0~16(107),CAS~(44),I~0FlX, 
*N~OOE,DM18(40),SXMOO(100),SYMOO(100),SZMOD(100),OM19(1686), 
*GQ02(20),OOM20(20) 
*,OOH21(20),SLEN1(5),SLEN2(5),OUM15(13),INONWS,OOM22(1O),ETAOES, 
*OOM23(5),AH(5),PH(5),00M24C30) 

COMMON/lGDE/lA(50',FC2(5),P2(5),PRES(5),C(5),JPPT,LTPT 

*CALL ACnell< 
OIMENSION C03(5), SOI(2,5) 
EQUIVALENCE(SD11(11,SOl(1,1», (OM5(16),GPEFF) 

r. 
C OATA STATEHENTS TO SET VALUES OF INPUT VAPIA~lES 
C 

DATA AHUH/O.0001SI, BETA114400000.1 
OATA BLHU,BUMU/IO*C.151 
OATA AREA1,AREA2,AREA3/5*0.21139,S*O.32167,5*O.006981 
DATA AREMO,ARE03,APINT/5*0.0066,5*O.19635,5*0.01 
OATA COMOC,COMOE,C0315*0.9,'*O.14l97,5*0.61, CFFOR/5*50.01 
DATA COSV,OElT,OIOTA/5*0.62,0.OOOl,0.01 
DATA EPSJlO,EPSSlP,EPSROL,ETASV/5*200.0,0.O,~*2000.0,0.4361 
DATA GAMAN,GAHAH,GNR/1.06,5*52.36,O.01 
DATA ICOSV,IFSTOP/10*01 
D~TA IOEACT,II,I<APT,OHPUN,PEPCNT/7*0,-0.07575,'*1.661151 
OAT 1> .. P ATM, PGAHAC,PGAl AC 12116 .,(l, '*432000.0,'*0.0 I 
DATA PGA1I,PGA2I,PGA3I/15*40320.01 
OA.T A TAUf,TC 1 ,TC 2, TC3, TC 41.0.1, 0.281, 0.11t1,0 ',001,0. 00011 
DATA, VOllI,VOl21,.VOl3J/5*O .36379,'*0.,47164,5*0.01 
DATA RHOH, Wl FOP, Wl FORR/l. 626,5*,500.0,0,.01 
DATA DSVIRCLSV'WSVl,~SV3/5*1.1875,5*0.0000475,2*3.4eOI 
04TA' WC,WC1,WSV, )C~~V "XSTHP 11263.0,251.3,655.5,5*0.00250,0.0208331 
OkrA XI<A" XI< F, XL PSV1, Xl PSV3/5*0. 04,5*60.0,.5*0.0,5*0.01 
C~TA XBIAS,XSCCM,XSV~"N~XSVOHX/5*-0.00014,5*1.206~5*-~0.1,5*30.11 
[}ATA: XOOHAX ,XOOM,IN 1~*1.,OE20,5*-1.O,.E201 
DATA: XSVP1 A,X-"X SVP4't N, ZfT AC1,7ET I.C 2/5*0.100,5*-0.100,5.1,0.11 
OA:TA VOLAC I1VOlAN I,Q,PUf'lPS1,5*1.3333 3,5*0.26667,5*0.020051 

C****.***'*·*****************'*************~***************************** 

c 
IF n !f1E:, .GT. DEL T), PETUPN, ' 

ACON~l./(WSV.WSV*WC" 
BCON.l.(WSV*WSV)+2*fTASV/CWSV*WC) 



C 

C 

CCON-2.·ETASV'~SV+l./WC 
DC (IN-I. 
~~U-AHUH/.0000209 
OTOlER-.OOOI 
S!3FOr-O.O 
VElOEC-O. 
O"RUN-O~RUN·0.01745329 

II - 0 

00 100 I-l,NSTRUT 
REOSlPfI) - 100000.0 
ISTRfJK (1)-0 
NAC(!)-O 
VOLANTeI' - VOLANICI' 
VOlITf!'-VOLII(1' 
VOl2TCI)-VOL2Iel' 
VOl3TfI)-VOl3IC1) 
OSVCU (I) -0. 0 
DFCU-O. 
DElTX(I)-O. 
OELTXl(I)-OElTXfI'*XKFfI) 

·ORiGfN;\"~ ,?{-.~.:z, ~j 

OF POOR QUALlT1. 

Dl TX10CI)-0. 
XMAfI'-COF(I'+OfLTXICI')*XKAC1) 
XMA5C t '-)(flU (I) 
XMA8( I' -XPU5 C I' 
XP4A11 U '-XMAlH J) 
XP4A1(1)-O. 
XHA2Ct,-0. 
XHA3C I)-O. 
XMA4CY)-0. 
~MA6(I)-O. 
)'MA7ey)-0. 
XMA9( J) -0. 
XI'IA10CI)-0. 
X$VOon,-o. 
XSVOOO (J' -0. 
XSV(I)·XKSV(I)·XMA11(J)+XB1~S'I' 
XSVOOT(J)-O.O 
OPlCI'-O. 
COEF3(I)·C03CI)·SOPT(2.*GREFF/GAMAHCI).) 

A-IS 

C NOTEt SUBROUTINE 'PHl012' CO~PUTes INITIAL PRESSURES AND FLOWS IN 
C . UNITS OF INCHES. 

COEF-COSV(!)*SOPT(Z.*GREFF/GAMAHC1)'*144. 
CSV1'I'-COEF*WSVl 
CSV3eI)-COEF*WSV3 
PSCI)-PGAHACeJf/144. 
PRCI'-PGAlAC(1)/144. 
OC (1) -0. 



C 

C 

C 

A-16 

CALL PHLOZZ(PS(I),PR(I),XSV(I),OC(I),XLPSVlCI),XLPSV3(I),RCLSV,oSV 
£ ,CSV1(I),CSV3(I),X~U,QTOlfR,NITFR,Pl(I),OSlCI),QS3CI» 
PGAIlfI)-PlCI).144. 
PGA2I(I)-PGAII(I) 
PGA3ICI)-PGAZIfI) 
OSVlfI)·OSlfY)/17ZA. 
OSV3(I)·OS3(I)/17Z8. 

PGAlT(Y)·PGAlI(Y) 
PGAZT(I)·PGAZICI) 
PGA3TCI)·PGA3ICI) 
OOU)-O. 
OSV(t)·OSVl(I)-OSV3(I) 
VCUHCI)-O. 

APZTOCt)-PGAZI(I)+PATM 
FFORTU) - 0.0 
FO~SSTn)-O.O 
WFORTCI)-O.O 
FONHST (J) -0. 0 
FORCHT C 1) -0.0 
XVAlVE(I)·xSVn) 

100 CONTINUE 

CALL SETUP 
RETURN 
END 

.IOFNT AlGEAR 

.INSEPT ACTINIT.145 

.DECK AlGEAR 
SUBROUTINE AlGEARl 

C 
•••••••••••••••••••••• FATULA VARIABLES ••••••••••••••••••••••••••••••• ~ 

COM~ON/OJRCOM/OHl(115),AlPHO,OH1ACZO),AHASS,OHZC147),DClI,DCMI, 
COCNl,DCl2,DCHZ,DCNZ,OCl3,DCH3,OCN3,OH3CQ9),FXB7P, 
COUM4(3),FYB7PC4),FZB7P,DM~C17),GXB7F,D~6(8),GZB7F, 
COH7(218),JNOSTE(48),PHIPO,INOSTE1(Z3),PSIPO,INOSTEZCI56),THTPO, 
CINOSTE3(5),TIMf,OH8(287),PI77RC2),PI77RI(2),~M9(4), 
COi77R(Z),QI77R1CZ),OMlO(4),RI77P(Z),PI77R1(Z),DMl1(48), 
CXG77F(Z),XG77Fl(IZ),YG77F(Z',YG77F1(lZ), 
CIG77F(Z',ZG77F1CZ),OUH13(5Z), 
CNSTRU~,MASS(5),RX(5),RY(5),PZ(5"THETAO(5),EPDEG,RGR, 
CNTIRES(5),RZERO(5),W(~),OElTAM(5),MOMfNT(5), 
CRF(5)·,VZ ,IFD,P7EPO(5),VZfPO(5),A(5),PZO(5),VZO(5), 
CA2(5)iIl,SZT(5),ESZ(5),CZL(5),MASS2(5),HUS(5), 
CCC(5',CE(5',CZC(~),C2E(5),NVGPT,NPP,HB(5),RlT,NDElTA, 
CES(5),SA(5),S021(Z),SDZ2(Z),S023(Z),S024(2),SOZ5(Z) 

COHHON/OIRCOMI 
CS011(2),S012(2),$013(2),$014(2),$015(2), 



C 

OF POOR QUALl1"'( 
A-17 

CS1(2',SS2(2',S3(2',S4(2',55(2', 
CS2D21(2"S2022(2',S2D23C2"S2024(2',S2025(2), 
CS2011(2',52012(2',S2013(2',52014(2',52015(2', 
C521(2',S22(2),S23(2',S24(2),525(2), 
CO~TOl1(2),O~T012(2),O~T013(2"O~T014(2"O~T015(2', 
COMT1(2),O~T2(2',OMT3C2',O~T4(2),O~T5(2), 
CAI(5),BI(5),OElTAl,OElTA2,OElTA3,OElTA4,OElTA5, 
CODELTl,DOElT2.00fLT3,DOfLT4,DOFLT~,ISTAGE, 
CPRTHIN,IPLT,ISOF,ISTPL1,ISTPl2,ISTPl3,ISTPl4,ISTPL5, 
COM14C22',IB(5),OM15(127',INOLG,OM16C107',CASK(44J,INDFLX, 
*N~OOE,O~18(40),SX~OO(100J,SY~OO(100J,SZ~OD(100',0~19(1686', 
*G002(20',00M20(20) 
+,OOM21(20',SlENICSJ,SlEN2C5',OUM15C13',INONWS,OOH22(1O"ETAOES, 
*OO~23(5"AH(5J,PH(S,,00H24(30' . 

REAL ~ASS,~O~ENT, MASS2,~US,NTIPES,M8 
DI~ENSION OLGAUT(14),DlGOfC47),OlG(7),OLGE(l99' 
CO~~ON/L~AUTS/ARGll,ARG13,ARG31,ARG33,A~A(5',VAXLE(S) 
CO~MON/lGOE/lA(SO),FC2(5"Pl(5),PRES('),C(S"IPPT,lTPT 
COMMON/lG/FXM,Fy~,Fl~,lM,~~,N~,EPSl02 
CO~MON/lGE/Al1(5),A13(5),A31(S"A33(S),RRCGX(5), 

Cpl(3,3),pI(3,3,S),PAX(~J,PAY(5),RAZ(5),TMP(3),ZZEpO(5), 
CXP(5),YR(5),epSLON(S),PA(5),FOELTA(S), 
CFTPZ(5),ROX(S),ROV'5J,R01(5J,POXG(S),POVG(SJ,POIG(5', 
CVTX(S),VTY(5',VTZC5),GZ(S" VGPT(S',FTRX(S),FTRY,SJ, 
COXC5',OY(S"OZ(5J,FTC5),FrX(SJ,FOY(5),FF(S"AA(S),C2(", 
r.SR(5),SF(S),PSKOCS),~UVPCS"MTPX(5),MTRY'S), 
CMTPZ'5"MA'S',PGll,PG13,PG31,RG33,IPRT, 
CMTX,MTY,MTZ,SFTRX,SFTPV,SFTRZ,FTPA, 
CFTRB,FTRC,SMTRX,SMTRY,SMTPZ 
COM~ON/FLXOP/GFORCl(100"GFOPC3(100"GFORC4(100),BHl(3oe) 
e~UIVALENce (OLGAUTCl"APG11J,COLGOE(lJ,LAC1J), 

+(OLGC1),FXMJ,COLGE(lJ,A11Cl» 
COMHON/TABSRC/OUM~lC103',LOCC7' 
COMMON/HTCOM/HT,HT1,HT2 

*CAll ACOBlK 
C 

'C 

REAL MUVP,MTRX,MTPY,MTRZ,MA, 
CMTX,MTy,MTZ,lH,MM,NH 

DIMENSION OELTA(5),OOELTA(5',P(5', 
C S02(2,5),S01(2,5),S(2,5"5202(2,5"S201(2,5',S2(2,5,, 
COMETOl(l,S),OMETf2,5J 

EOUIVALENCE (P(l),PRES(l') , 
EOUIVALENCE COELTA(1),OElTAl),fOOELTAC1',ODElTl) 
EOUIVALENCE . 

C(S021fl',S02(1,1»,(SOll(l"SOl(1,1)',(Sl(1),Sfl,1», 
CCS2021(1),S202(1,l",CS2011(l',SlDl(1,l",(S21(1',S2(1,1'), 
CCOMT011(l"OMETOl(I,1»),(O~T1fl),OMET(1,1)' 



ORIGINAL Pi\G~ t3 
OF POOR QUALITY A-l8 

C •••••••••••••• ACTIVE COOE •••••••••••••••••••••••••••••••••••• ~. 
EOUIVALENCE (O~5(16),GREfF) 
DATA IFRI/5.0/,fSTOP~/0.0/,FSTOP/5.0.0/,OSTOP/0.0041 
DATA $A,RESA,H~M,I~SVL,IXSVH,IIXSVl,IIXSVH,IPASS 

1 /15.0.,25.0/ 
DATA ENUP/5.0.0/ 
DATA ISfT,IOPCO,OSVH/10.1,5.0.01 
Ol(Tl,T2)-SIGN(1.,(TI-T21'.SORTCABS(Tl-T2» 

C·.·.· .• ·••••• ••••.. •·•• ••• ••••·••·•··•• •• ··••· .••••••.••••••••• 
C . 

DATA RAOOEG,DEGRAO/57.2957795,.01745329/ 
c 
C ~AIN COMPUTATIONAL AREA 
C Rl MATRIX ELEMENTS 

RlCl,1)-OCll·RGl1+0CL3·RG13 
Rl(1,2)-OCl2 
Rl(I,3)-OCll·RG31+DCl3·RG33 
RL(2,1)-DCMl·RG11+DC~3·RG13 
Pl(2,2)-DCM2 
Pl(2,3'-OCM1·RG31+DCM3.RG33 
Pl(3,l'-OCNl.RGll+0C~3·RG13 
RL(3,2)-OCN2 
Rl(3,3'-OCN1·RG31+0CN3·RG33 
CALL LGEA3C 

C 
C ••••••••••••••••••• ACTIVE CODe ••••••••••••••••••••••••••••••• 
C START ACTIVE GEAR CAlCUlATION~ 

1!§ 
1013 

18 
19 

25 
40 

'1014 

COPA - COS«THTPO+DIOTA'.OEGRAO' 
SIPA - SI~«THTPD+OIOTA).OEGRAO) 
IF(TIME .GT. DElT)GO TO Ie 
WRTTE(6,1013) 
FORMAT (IH020H ACTIVE CONTPOl GEAP) 
IF(IDEACT.EO.1' GO TO 56 
IFCIDEACT.EO.21 GO TO eo 
IF (HIIoIIP4(I) .EO. 0.) GO TO 90 
IF(OMRUN .GT. O.O,GO TO 25 
IF(ZG77FICl) .GE. VElOEC) GO T~ 90 
GO TO 40 
IFCZG77Fl(l) .GE. VElOEC+XG77Fl(l'.TAN(OMRUN»GO TO 90 
WRITE(6,l014'TIME 
FORMAT C1~036H REDUCE CONTROL LIMIT FORCE AT TIM£-,E16.8) 
IDE AC T-l 

56 WlFOR(I'.WlFOR(I'-REOSLP(I).OElT 
EPSILOCI)-EPSIlO(I)+EPSSLP·OElT 
IF(WLFOR(I) .GT. WlFORP) GO TO 90 

60 WRJTE(6,1015)TJME 
1015 FORMAT (lH027H CONTROL AT WlFORR AT TIME-,E16.8) 

IDE AC T-2 
80 WlFOR(I)-WlFORR 

.. 



.. 

EPSIlOfI)-EPSROlfI) 
90 CONTINUE 

ORIGINAL p[\QE i:;' 
OF POOR QUALITY 

A-19 

C.·· •••••••• ······················**······*··*·******·*********.*.* •• ** 
00 65 I-l,NST~UT 
WFORTCI) - (SOPT(FXB7P*FXB7P+FYB7P*FYB7P+FZ~7P*FZB7P))'CNSTRUT-l) 

€ +fFOPSST(I).COPA' 
C ••••• ** ••• *.* ••• * •••••••• ACTIVE CODE ••• * ••• * •• ** •••••••••••••••••• *. 

IFtKAPTCI).NE.O)GO TO 210 
APINTfJ)-O.O 

210 CONTINUE 
IF(PGAIT(I' .lE. -1600.0' PGAIT(I) - -1600.0 
VOlIT(I'-VOLII(I'-CAREAl(I,-APINT(I')·S(I,I' 
VOL3TfI'-VOL3I(I)+AREA3fI)*Sf1,I' 
VOl2T(I'-VOl2I(I)-(AREA2fI)-APEA1(I'+APINT(I)'.S(I,I)+(VOl3T(I' 

X -VOL3I(I)'-VCU~(I) 
PGA2T(I)-AP2TO(I'~((VOlZI(I)'VOlZT(I"**GA~AN)-PAT~ 
IF(SOI(l,I' .EO. O.O)GO TO 104 
PGA3T(I)-«COEF3(I).ARE03(I».*2.PGA2T(I)-SDl(1,I"ABS(SOl(I,I" 

X .(SD1(1,I)*AREA3(I" •• Z) 
G/«(COEF3(I'·ARE03(I)'·*2' 

GO TO 105 
104 PGA3T(I)-PGAZT(I) 
105 IF(PGA1T(I' .GE. PGAZT(I)'GO TO 106 

GO TO 107 
106 GAMAH(I)-RHOH.GREFF.(1.0+(PGA1T(I'.3.04E-Oe)

• (PGA1T(I'··Z·Z.7ZE-15) 
GO TO 10e 

107 GA~AH(J'-RHOH.GREFF.(1.0+(PGAZT(I'.3.04E-08)
• (PG42T(I)*·Z.Z.7ZE-15» 

108 IF(PGA1T(J) .GE. PGAZT(I»)COEFO(I)-
• CDMOC(I)·SORT(ABS(Z.*GREFF/GAMAH(I'» 

IF(PGAZT(I' .GT. PGAIT(I»COEFO(I'-
• CO~OE(J)·SORT(ABS(2 •• GREFF/GAMAH(I)') 

JF(SOl(l,I).lE.O.O) GO TO 109 
QO(I)-COEFO(I)·(APEMO(I'-APINT(I".Ol(PGAIT(I"PGA2T(I" 

109 IF(PGAZTfI) .LE. -1600.0'PGAZT(I'--1600.0 
IF(PGA3T(I) .If. -1600.0)PGA3T(I)--1600.0 

100 IF(OELTA(I) .lE. 0.0 .AND. TIME .GT. OElT)GO TO 101 
GO TO 110 

·101 FFORT(I)-O.O 

.c 
GO TO 140 

110 CONTINUE 
CO~PUTE STRUT AXIAL BINDING FRICTION FORCE 
BLFORT(I)-FONHST(I).(SlENZ(I)-S(l,I)'/(SLENl(I)+S(l,1»+1.0' 
BUFORT(I)-FONHST(I)·(SlEN2(I)-S(l,I')/(SlENl(I'+S(l,I', 
FFORT(I)-BU~U(I'.AeS(BUFOPT(I')+BlMU(I)·ABS(BLFORT(I» 

140 CONTINUE 
C COMPUTE SHOCK STPUT CHARGING FORCE 

IF'S(l,I' .GT. O.O)GO TO 14Z 



ORIGINAL Pi',\q~ tt;' 
OF POOR QUALITY A-20 

141 FO~CHTCI)-PGAITCI).APEAICI)+PGA2T(I).(~Re~ZC!'-~PEA1CI»-PGA3TCI) 
~ .AREA3CI)+FFOPTCI)+CFFOP(I) 

C CO~PUTE NORMAL AND AXIAL HUe TO SHOCK STRUT FORCES AT HUB 
142 FONHST(I)-SORT(FOX(I) •• 2+FDYCI) •• 2)-~ASS(I).GREFF.SIPA+S9FOT 

1~(AeSCFTCI» .lE. FORCHTCI) .ANO. SC1,I' .EO. O.O)GO TO 150 
GO TO 801 

150 CONTINUE 
FORSST(J)-FTCI) 
SOl(1.I)-O.O 
IFCI.EO.l) GO TO 450 
ISTROK (J)-1 

c •••••• zeg CHANGED TO 2Q5 FOR DEBUGGING PURPOSES. 
GO TO 295 

C CO~P~ESSION VELOCITY OF SHOCK STRUT IS POSITIVE 
801 IFCSDl(I,I) .lE. o.e .AND. IFRICI) .EO. O)GO TO Z 

GO TO 3 
2 OMTANH(I)·1.0 

GO TO 284 
3 OMTANH(I)-ABS(TANHC2.0.SD1Cl,I») 

IFR J( 1)-1 
284 IFCSCl,I) .lE. OSTnp .ANO. SOl(I,I) .IT. O.O)GO TO 900 

GO TO 902 
900 IFCS(l,I) .lE •. 0.0001)GO TO 903 

GO TO 904 
903 S02Cl,I'-0.0 

SOl (1, I )-0.0 
S(I,I'-O.O 
OPlCI)-O.O 
FFORTCI)-O.O 
VCUMCI'-O.O 
00 C I) -0.0 
11-0 

C CAll VIRK4CII,N,NT,CI,SPEC,CI~AX,IERR.VAR,CUVAR,DER,ElEl,ElE2, 
C 1 ElT,ERRVAliOERSUB,CHSUB,ITEXT) 

GO TO ~02 . 
904 CO~TINUf 

IFCI~STdP(I) .NE. O)GO TO 906 
905 OSTOP-S(l,I) 

FSTOPK-2.0·MASSCI)·SOlCl,I)··Z/OSTOP··2 
906 IFCS(!,I) .tE. OSTOP/2.0)GO T~ 908 
907 FSTOP(I'-~FSTOPK.(OSTOP-S(l,I') 

GO TO 909 
90~ ¢STO~CI)--~stdp~*Stl,I) 
90~ IF~td~(t'~l 

IFRJ(I)-O 
GO TO 90i 

902 FSTOP(I).O.O 
901 t~(ABS(FTCt)' .LE. FORCHTCI) .ANO. SC1,I) ~EO. O.O)GO TO 500 

IFCSDici;l) .IT. a.O)GO TO 470 



GO TO 471 
470 FFORTCY)--FFORTCr) 

CFFOR(I)--CFFOPCI) 

ORiGINAL Pj~8~ ra A-21 
OF POOR QUALITY 

47L FOPSST(IJ--«PGAITflt-PGA2TCI)'*CAREAI(IJ-APfNT(r'J 
£ +PGA2T(IJ*AREA2CYJ 
X·-PGA3TCI'*APEA3(I'+(FFORTCI' 
1 +CFFORCI»*O~TA~HCI)+FSTOP(I') 

500 IFCI~OFlX.GE. l)GO TO 295 
IFCI.EO.1) GO TO 4~0 
ISTROK (J)-1 

c************ ~PANCH FOP DEBUGGING PURPOSES. 
GO TO 295 

289 IF«S(1,I) .LE. 0.0)290,295 
290 IFCIOPCOCY) .EO. I)GO TO 295 

YFCCPGAIICY)-1000.0'.lT.PGAITCI'.ANO. 
£ PGAITCI).lT.CPGAIICY'+1000.0)299,2ge 

299 IFfXVAlVECI' .NE. O.O)GO TO 311 
IFCIPASSCI' .EO. I)GO TO 296 
XVAlVE(I)-X~SVCI)*XMAI1CI)+XBIASCI) 

IPASS (I '-1 
GO TO 294 

298 IFCICOSVCI) .EO. 1)GO TO 291 
IOPCO C J)-O 
IF(XSVCI) .LT. 0.002 .ANO. XSVCI) .GT. -0.002)291,295 

291 IFCS02C1,I) .lE. 0.0 .AND. ICOSVCI) .EO. l'GO TO 311 
IFfIOPCOCI) .EO. l)GO TO 295 
IF(PGAITCI) .GT. PGAIICI»292,293 

292 IF(IXSVL(I' .EO. l'GO TO 294 
XVAlVECI)-XVAlVE(I)+XSVOMN(I)*OElT*PERCNT(I) 
IF(XVAlVE(I) .lE. -0.1)300,294 

300 XVAlVE(I)--O.l 
JXSVl (I)-I 
GO TO 294 

tq3" IFf r~SVH"tl'l' • EO. 1 )S& TO- 294-
XVAlVfCI)-XVAlVECI)+XSVOMXCI)*OElT*PERCNTCI) 
IF(XVAlVECI) .GE. 0.1)302,294 

302 XVAlVE(J)-O.l 
JXSVIi n)-1 

294 CONTINUE 
11-0 

C CAll VIRK4CJI,N,NT,CI,SPEC,CJMAX,IERR,VAR,CUVAR,OER,ElE1,ElE2, 
C 1 ElT,ERRVAl,OERSUB,CHSUB,ITEXT) 

Ol TX10nJ-O.o 
ICOSV(I)-1 

296 IF(WFOPT(I) .GT. 0.0 .AND. S(l,l) .lE. o.O)GO TO 410 
311 IFCNAC(I) .EO. l)GO TO 307 

IFeIIXSVHeI) .EO. 1)GO TO 305 
XVAlVECI)-XVAlVE(I)+XSVOMN(Il*OElT*PERCNTCIl 
IFeXVAlVECI' .lE. 0.0)305,400 



~05 XVAlVE(I)-O.O 
I I X~VH(!)-1 
GO TO 400 

{:-" 

ORIGINAL rAGS n~ 
OF POOR QUALITY 

307 IF(IIXSVl(I) .EO. l)GO TC 308 
XVAlVECr)-XVAlVE(I)+XSVO~X'I'·OElT.PERCNT(I' 
IF(XVAlVECI) .GE. 0.0)30P-.400 

308 XVAlVECI)-O.O 
IIXSVl (!)-l 

400 11-0 

. A-22 

C CALL VIP~4'II,N,NT,CI,SPEC,CI~AX,IERP,VAR,CUVAP,OER,ELEl,ElE2, 
C 1 ElT,ERRVAL,OERSUB,CHSUB,ITEXT) 

C 

410 IF(XVALVECI) .NE. O.O,GO TO 295 
ICOSVnJ-O 
DElTXl(I)-OElTX(I'*XKF(I) 
XMA(I)-(OF(I)+OElTXICI»*XKA(I) 
XMAl1 (J )-X"'A (I) 
XSV(I)-XKSV(I)*X,",All(I)+XBIAS(I) 
CALL LIMITSCXSVCI),XSVOOT(I),XSVMAX(I"XSV,",I~(I') 
IPASS (1)-0 
IXSVl (I)-O 
IXSVH CI)-O 
IIXSVlU)-O 
IIXSVH(I)-O 
ropco (J )-1 
CAll PHlOI2CPSCI),PR(t),XSVCI),OCCI),XlPSVl(I),XlPSV3(1),RClSV(I), 

& DSV(I),CSVl(I),CSV3(Y),X,",U,OTOlER,NITER,Pl(I),OSl(I),QS3(1» 

295 IF(ISTROKCI) .EO. 1 .AND. 5(1,1) .GT. O.O)IOPCOCI)-O 
C 

ENUP(I)-.5*AMASS*ZG77Fl(1)**2 
ENUP(I)-ENUP(I)/(NSTP.UT-l) 
IF(H"~(r' .EO. 1.O'GO TO 130 
SACI)-O •. 
IF(WFORT(I).LT.O.' XSTOT(I)-ENUP(I)/«-WFORT(I»*COPA) 
IFfWFORT(I).GE.O.) XSTOT(I)-1.E20 
ZSSC IS A PERCENTAGE OF S8(I) FOR ACTIVATING CONT~OL-CDMOC(I) IS US 
lSSC-0.6*CDMOCfI)*SB(I) 
IF(XSTOT(I) .lE. (ZSSC-S(1,I» .OR. RESA(I) .EO. 1.0)SA(I)-1.0 
RESAC I)-SAn) 
IF(SA(I).EO.O •• OP. HM"'CI).EO.l.) GO TO 130 
WLFOR(I)--WFORT(I) 
VElDEC.(CWlFORCI)+WLFORR)/2.*(WlFOP(Y)-WlFORP)'/(AMASS*REOSlP(I)' 
WRITEC6,121)TI"'E,WlFOR(I),VElDEC 

121 FOPMAT(SOH ACTIVE CONTROL INITIATED ••• TIME, WlFOR, VElDEC - , 
1 3EI3.5) 

HMM(·I)·l. 
130 IF(S(I,I) .GT. O.O)ISET(I)-O 

IF(HMM(I).EO.O.) GO TO ~51 
IFC-WFOP.T(I).GT.CWl~CR(I)+EPSllOCI~» DF(I)-(WlFOR(I)+ 



c 

I.-,! 

£ EPSIlOCI')-(-WFORT(I» 
YFC-WFOPTCI).lT.(WlFOR(Il-EP!IlOCY») OFtI)-(WLFOR(I)

£ EPSILOfI»-(-WFOPT(I) 
IFf-WFORT(I).LE.rWLFOR(IJ+EPSILO(I».ANO. 

£ -WFORTeJ).Gf.CWlFOPCI)-EPSIlOC!)" 
t 457,456 

457 IFfS'1,I' .lE. O.OlGO TO 456 
453 IF(VFORTfl) .GT. 0.0 .AND. QSVCU(I) .IT. 0.0'454,455 
454 OF(I)-WLFOPf!)-(-WFORTC!" 

GO TO 456 
455 DFfI)-O.O 
456 DELTXfI)-S(l,I)-XSCO~(I) 

IF(S«1,I) .tE. 0.0 .ANO. 15£T(I) .EO. O)GO TO 451 
GO TO 452 

451 OF(I)-O. 
OELTXn)-O. 

452 XMA(I,-eOfeJ)+DELTXlfI»*XKACI' 
IFCGNR.EO.l •• ANO. X~A(I).GT.O.) XMA(I)

t ~MAfI)*SQRT«PGAITeI)-PGALAC(I» 
X IfPGAHAC'J)-PGA1TfY)) 

. C NOTEr SUBROUTINE 'Fl01E2' CO~PUTES THE FLOWS FRO~ THE PRESSURES 
C IN UNITS OF INCHES. 

P1fI)-PGAIT(I)/144. 
C COMPUTATION OF HIGH PRESSURE ACCUMULATOR NITROGEN VOLUME 
C AND ACCUMULATOR PPESSURE 

VOlANT(Il-VOLANT(I)+OSVN(I)*OElT-OPUMPS(I)*OElT 
PS(I)-CCCPGAHAC(t)+PATM)*(VOlANICt)/VOlANT(J»**GAMAN)-PATM'/144.0 
IFCPSCI) .GE. 3000.0)464,465 

. c 

464 PS(I)-3000.0 
VOlANTCI)-VOLANtCI) 

465 VOlAHTf!)-VOlAClfI)-VOLANT(I) 
IFeVOLAHT(I) .LE. 0.O'46t,467 

466 WRITE(6,1050)TIME 
1050 FOPMATC1HOl145H ACCU~UlATOR OIL VOLUME INSUFFICENT AT TIME-,E16.8 

1 II) 
CAll lGEAR6 
STOP 500 

467 CONTINUE 
CALL Fl01E2CPSCy),PPCI),P1CI),XlPSVICIJ,XLPSV3CI),RCLSVCI),DSV(I), 

E XSV(I),OSl(I',QS3eI),CSV1(I),CSV3CI),X~U' 
OSV1(I)-OSl(I)/1726. 
OSV3(IJ-QS3(I'/1728 • 

450 CONTINUE 
QSV1(1) - 0.0 
OSV3(1) - 0.0 
OSVCI)-OSV1fl)-OSV3CI) 
IF(QSVCI) .IT. O.OlNACCI)-l 



ORiGINAL rp,Gt1 ~S 
OF POOR QUAUTY 

IF(OSV(l) .GT. 0.0)N~C(I)·2 
IF(NAC(I) .EO. 21461,462 

461 OSVNII).OSV(I) 
GO TO 463 

462 OSVNll)·O.O 

A-24 

463 IF(S01(1,Y'.lT. 0.0 .ANO.PGA1Tll).lE. -1600.0)PGA1T(I)--1600.0 
274 CONTINUE 

11 - I+3.NSTRUT 
12 - I+4.NSTPUT 
13 - I+~.NSTRUT 
CAll INTEG(lA(ll',OP1II') 
CAll INTEGIlAII2),QO(I» 
CAll INTEG(lA(13"OSV(I)1 

C ••• •••• •• •••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••• IF(S01(l,I).EO.0.0.AND.FTCt).lE.ABS(FORSST(I»lFORSST(t)--FT(I) 
AA(I) - (FT(I)+FDRSST(I)l/MASS(I) 
S02(1,I) • SR(I'+AA(Y)-GZ{I) 
HT1-HT 
IF(SOl(1,I')76,77,78 

76 TTIHE-S{l,!l/ABS(SOl(l,I» 
79 IF(TTIME.GE.HT)GO TO 77 

,",T1-TTI~E 
GO TO 77 

78 T~IHE-.{SB(11-S(1,1»/SDl(1,I) 
GO TO 79 

77CON,TI NUE 
IF(S{l,I).GT.(~ES(I»)GOTO 50 
~~ITe(6,49)I,I,S(1,I) 

~9 FOR~AT(,eX,4H-ES(,IlI20H' EXCEEDEO IN AlGEARI 
C58X,2HS(,Il,4H) - e15.') 

SCl,,y) --0. 5.ES (-1) 
SD1~1,1).~1.OE-I0 
SD2i1,n -~1.0E-I0 

'0 ·IF(S(-1,IJ.lE.eSCI»GO TO 51 
~F(S(1,~l~lE.(S8(I)-ES.{I)1)GO TO 55 
.IFfS:{1"I).lE.{S8(IH·ES.'(I)))GO TO 52 
WRlTE(6, 53 H, I, S (l,l) 

!53fORHA'T:(~8)(,4H ES{,lh20H) EXCEEDED IN ALGfARI 
,C58X,2:HS:h·ll,4H·) - El5.7) 

51,1, t:) -0'.5*E5 (I) 
'2 ,I F,{ SO:1·(.1,I,) • GT .0.·' SD.1Cl, 1) -0. 

·IFJSO,2;(,1,1~).l T.O.'lGO 'T05~ 
SD2.C·1'·l).0. 
GOTD :55 ' ; 

51 ,IF(·,S02:(1,'U .• lT .• 0.)GO .TO 30 
. :~.~ (ig:1~.~'l).l" .• 0,. )SD1;(1,J)-0. 

30S02·n"I,).- o. 
,SOl (1,1) -0,. 



55 CONTINue 
IZ-2*I+NSTRUT-! 
11-12+1 
CAll INTEGCLACI2),S02Cl,I" 
CALL INTEGCLACIl',SOl(1,I" 

ORIG!NAL ?.:V~~ m 
OF POOR QUAUTY 
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C RE-CHEC~ SHOCK STRUT FORCE FOR RE-CONOITIONEO FULLY EXTE~OEO SlATE 
IFCSOlf1,I).EQ.0.0.ANO.FTCI'.lE.ABS(FORSST(Y)')FORSST(l)--FT(I) 
THPfl)-RZEROCI)-OELTACI' 
IF(CASKfI'.GT.l.E-lO'GO TO 200 
IFfINONWS.EO.1.ANO.I.EO.1'GO TO 301 
HA(I)--FTRY(I)*TMP(1J*RI(2,l,I'+FTRXfI'.THP(I' 

C.RH2,2,J) 
GO TO 201 

301 HAfI'--FTPYCI'*THP(1).SINfCPSIPO+ETAOES).OEGRAO'+ 
1 FTRXCI'.THP(1).COS(CPSIPO+ETAOES'*OEGRAO' 

GO TO 201 
200 MA(I)-TMP(1)*SORT(FTRYCI).FTRYCI'+~TRX(I).FTRXCI» 

MAfI)-SIGNCMA(I),-VAXlE(I)-OHETCl,I)*TMP(1)' 
ZOI AH~(I)-MA(I) 

IF(IBCI).NE.C-l»GO TO 48 
OHET01 (1, 1'-0. 
OMET( 1,1 )·0. 
GO TO 21 

48 TP1P U) -0. 
IFCOMETC1,I).NE.0.)THPCl'-OHETCl,I)/ABSCO~ETr1,I" 
OHETOl(l,I'-CHA(I'-HeCI)·THPCl"/CNTIRES(I)·HO~ENT(I') 

21 CAll INTfGCLACI),OMET01C1,I» 
C ••• * •••••••••••••••••••••••••••••••••••••••• * •••••••••••••••••••••••••• 1 

65 CONTINUE 
C CALCULATION OF FTRA, FTRP, AND FTRC

SFTRX -0. 
SFTRY-O. 
SFTRZ-O. 
00 7G r-1,NSTRUT 
SFTRX-SFTRX+FTRXCIJ 
SFTRY-SFTRY+FTPY(I) 

70 SF TRI --SF-TR l+F-TPl f-l):
FTRA-Rtfl,1)·SFTRX+Rt'1,2)·SfTRY+~l~1~3}*SFTRl 
FTRB-RLC2,1'·SFTPX+RLC2,2J*SFTRY+PL(2,3'*SFTPZ 
FTRC-Plf3,1,·SFTRX+RLC3,2'·SFTRY+RlC3,3)·SFTRI 

C CALCULATION OF "TX, HTY, AND HTI 
SHTRX-O. 
SHTRY-O. 
SMTIH-D. 
00 75 I-1,NSTRUT 
SHTRX-SHTRX+P1TRX(Y) 
SHTRY-S~TRY+HTPY(I) 

75 SMTRZ-SMTRZ+MTPICI) 
MTX-RLf1,1'*SMTRX+RlCl,2'*SMTRY+PlC1,3)*SHTRZ 
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~TY-RL(2,1)*S~TRX+Pl(2,2)·SHTPY+Rl(2,3).SHTRZ 
MT1-~L(3,1)*SMTRX+Rl(3,2)*SMTRY+Rl(3,3)·S~TRZ 

C CALCULATION Of FXM, FYM, FIH, LH, MM, AND NH 
FYH·O. .. 
FIH-O. 
FXH-O. 
lH-O. 
"H-O. 
NH-O. 
BFX-O. 
BFY-O. 
8F Z-O. 
8LH-0. 
8HH-0. 
8NM-0. 
00 82 I-l,NSTRUT 
OFXM-O. 
OFYH-O. 
OFlH-O. 
OUhO. 
OH"-O. 
ON".-O. 
00 14 Il4-1,NHODE 
NBP-'Il4-1)*NSTRUT+I 
OFXH-OfXM-HASSCI)*SXMOOCNBB)*G002CIl4) 
OfYH-OFYH-HASSCI)*SYHOD(NBB)*G002(Il4) 
OFIH-OFZM-MASSfI)*SIHOO(N8B)*GOD2(IL4) 
NBH-fI-1)*NJIIOOE+ll4 
OlH-OlM-HASSCt)*GFORC2CNBH)*G002(IL4) 
DHM-OHH-MASStl)*GfORC3(NBH)*G002(Il4) 

14 ONH.ONM-MASS(I)*GFORC'(~~~r*~~02(IL4) 
BF If-aF X.O FXM : . 
BFY-~FY+OFYH 
SF Z-8 F l+OFIM 
Bl .... ·SLM+OtH . 
BMH-8HM+OMM 
BNH-SNH+ONH 
THP '1 )'-MASS' I) *S02 (·1, t 1 
FXM-FXH+TMPfl)*A31(I) 
FYM-FYM 
FIH-FiH+THP(1)*A33(t) 
LH -(M+THP (1-)'*A11 n) *RY C I) 
JIIH~H~-THP(~)*RRCGXCI) 

82 NM.NH+Tf4P( 1) *A13 (I )*RY (I r 
FXM-FXM+8fX+FTRA 
FYH-FYH+BfY+fTPS 
FZH-FZH+BF1+FTPC 
LH·LM+8lH+HTX 
HM-HM+8HH+HTY 

A-26 
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Npt·N",+BNM+MTl 

ENTRY seTUP 

DO 28 I-l,NSTRUT 
IF(SDl(I,I) .lE. 0.0) GO TO 20 
DPICI'-(-OOCI'+OSVICI)-OSV3CI)+CAPEAlCI'-APINTfI»*SDl(1,1» 

I *8ETA/VOlITCI) 
IFCPGAITCI) .lE. -1600.0) .10,20 

10 PGAlTeI) - -1600.0 . 
IF (0_1(1' .IT. 0.0) OPICY)-O.O 

20 CONTINUE 
11-0 
CALL VYRK~(II,N,NT,CI,SPEC,CIMAX,IERR,VAR,CUVAR,DER,ELE1,ELE2, 

1 ElT,ERRVAL,DERSUB,CHSUB,ITEXT) 
IFCICOSV(I) .EO. l)GO TO 26 
XMA5CI'-XHACI'+(Z.*ZETAC2*WCl)*XMAl(I)+fWCl**2)*XHA2fI) 

t -C2.*lETACl*WC1)*XMA3(I)-CWCl**2)*XMA~CI) 
XHA8(Y)-fTCI/TC2'*XHA5CI)+el./TC2)*XHA6CI)-e1./TC2J*XMA7eI) 
XHA1ICI,·CTC3/TC4)*XHA8CI)+(1./TC4J*XHAQCI)-Cl./TC4J*XHAIOeI) 
IFeSC1,I).LE.XSTHR) XHAllCIJ·O. 
XSVDooeI'-CXKsveI'*XHA11CI'-BCON*XSVOOfI'-CCON*XSVDOTCII-

I DCON*CXSV(I)-XBIASCI)))/ACON 
OLTX1DCI)·CXKFCI)*OElTX(I)-OElTXl(I)/TAUF 

26 CONTINUE 
CAll LIHI TS e XSV C I), XSVDOT (I), XSV"'AXC I), XSVHIN (1,r-
CALL LI~ITSCXSVOOT(I"XSVDO(I),XSVOHX(I"XSVOMN(I') 
CAll LIHITseXSVOOfYJ,XSVOOO(I),XDDHAXCI"XDO"'IN(I" 
11 • 3*Y+6*NSTRUT-2 . 

- 12 - 11+1 
13 • 11+2 
CALL INTEGflA(Il',XSVDDD(I" 
CALL INTEG(LA(I2),XSVOO(I" 
CALL INTEG(LA(I3J,XSJDOT(Y" 
11 - 1+9*NSTRUT 
CAll INTEG(LA(Yl),OLTXID(I)' 

28 CONTINUE 
RETURN 

PHLOZ2 
PHlOl2.1 

ENO 
*IDENT 
*INSERT 
*DECI< PHlOlZ 

I C 
\. C 

I g' 
• C 
I 

SUBROUTINE PHlOI2(PS,PP,X,OC,lAP1,lAP3,RCl,0,COEF1,COEF3,HU,OTOlER 
£,NITER,Pl,01,03) 

• PHtO 12 • •••••••• ; ~ ~';~-;:--; •••••••••••••••••••••••••••• R. D. eDSON 

THIS SUBROUTINE CALCULATES THE STEADY-STATE CHAMBER PRESSURE (PI) 
AND FLOW RATES (01 t 03' FOR A TWO-WAY NONSYHHETRICAL SPOOL VALVE 
WITH RECTANGULAR WINDOW SLOTS, GIVEN THE STROKE (X) AND THE LOAD 



C 
,C 
C 
C 
C 

".~" C 
'c 

C 
C 
C 
C 

:C 
; 
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FLOW (OC). THE PARA~ETERS REOUIRED IN THE 'CALL' STATEMENT ARE 
THE SA~E AS DESCPIBfD IN SUBROUTINE 'FlOIE2', WITH THE FOLLOWING 
ADDITIONAL PARAMETERS a 

OC - 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) 

NITER - THE NUMSER OF ITERATIONS REQUIRED TO CONVERGE TO A 
SOLUTION (INTEGER) 

IMPLICIT PElL(L,M' 
PFN(Xl,X2,Yl,Y2,Y3,Y4)-Xl+CX2-Xl)*CY2-Yl)/C-Yl+Y2-Y3+Y4) 
NITER-O. 
FLlG--1. 
PIFLAG--l. 

.~ PIA-PR 

C 

PIS-PS 
CALL FLOIE2(PS,PR,PIA,lAPI,LAP3,PCL,D,X,01A,03A,COEFl,COEF3,MU) 
CAll FLOZE2CPS,PP,PIB,lAPl,lAP3,RCL,D,X,Q18,03B,COEF1,COEF3,MU) 
IF(OlA.EO.O •• AND. 03B.EO.0.) GO TO 51 
03A-03A+OC 
038-03B+OC 
GO TO 50 

51 PI-CPS+PP)/2. 
01-0. 
03-0. 
GO TO 400 

50 PI-PFN(PIA,PIB,03A,OlA,QIB,Q3B) 
CAll FLOlE2(PS,PR,Pl,LAP1,l~P3,RCl,O,X,Ql,03,COEfl,COEF3'MU) 
03-03+0C 
IF(FlAG.LT.O.) GO TO 55 
IF(Pl.EQ.PlI) GO TO 100 

55 PII-Pl' 
IF(Ql.EO.O •• AND. Q3.EQ.0.) GO TO 100 
IF(A8S(01) .GE. A8S(03» ODEN-Ol 
IFCA8S(Q3) .GT. ABS(01» OOEN-03 
IF(ABS((01-Q3)'ODEN) .IT. OTOlER) GO TO 100 
IFCQ1.lT.Q3) GO TO 90 
PIA-Pl 
01A-Ql 
Q3A-03 
GO ,TO 150 

90 P18-Pl 
Q18-Q1 
Q38-Q3 
GO TO 150 :. ~ 



100 P1FlAG-1. 
150 FLAG-I. 

NITER-NITER+l 
IFCP1FlAG.GT.O.) GO TO 300 
GO TO 50 

300 CONTINUE 
03-03-0C 

400 RETURN 
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FlOZEZ 
PHLOZ2.66 

END 
*IDENT 
*INSERT 
*DECK FlOIEZ 

C 
C 
C 
C 
C 
C 

. C 
C 
C 
C 
C 
C 

• C 
C 
C 
C 

,C 
C 
C 
C 
C 
C 
C 

,C 
C 

'C 
C 
C 

,C 
C 

:C 
·C 

C 
C 

. C 
C 

SUBROUTINE FlOIEZCPS,PR,P1,lAPl,lAP3,RCl,D,X,01,03,COEFl,COEF3,MU' 
'FlOZE2' •••••••••••••••••••••••••••••••••••••••••••• R. D. EDSON 

THIS SUBROUTINE CALCULATES THE STEADY-STATE FLOW RATES (01 AND 
03) FOR A TWO-WAY NONSYMMETRICAL SPOOL VALVE WITH RECTANGULAR 
WINDOW SLOTS, GIVEN THE LOAD CHA~BER 
(X). THE PARAMETERS REOUIRED IN THE 

PRESSURE cPt) AND STRO~E 
'CALL' STATEMENT ARE AS 

FOLlOWSI 
X 
PI 
01 
03 
PS 
PR 
LAP1 

- VALVE STROKE 
- PRESSURE I~ CHAMBER t (TO LOAD) 
• FLOW RATE FROM SUPPLY LINE TO CHAMBER 1 
• FLOW RATE FROM CHAMBER 1 TO RETURN LINE 
• SUPPLY PRESSURE 
- RETURN PRESSURE 
• OVERLAPPED OR UNDEPLAPPED LENGTH BETWEEN THE SPOOL 

AND SLEEVE AT NULL, FOR FLOW Q1. A POSITIVE NUMBER 
IS useD FOR OVERLAP, A NEGATIVE NUM8ER FOR UNDERLAP. 

LAP3 - OVERLAPPED OR UNDERLAPPED lENGTH BETWEEN THE SPOOL 
ANO SLEEVE AT NULL, FOR FLOW Q3. A POSITIVE NUMBER 
IS useD FOR OVERLAP, A NE~ATIVe NUMBER FOR UNDERlAP. 

RCl • RADIAL CLEARANCE BETWEEN THE SPOOL AND SLEEVE 
o • DIAMETER OF SPOOL 
COEF1 • FLOW COEFFICIENT OF ORIFICE 1 (SUPPLY TO CHAMBER 1) 

• CO*W1*SORT(2.*GC/RHO' 
COEF3 • FLOW COEFFICIENT OF ORIFICE 3 (CHAMBER 1 TO RETURN) 

MU 

• CO*W3*SQRTC2.*GC/RHO) 
WHERE W1 - 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 
- VISCOSITY OF HYDRAULIC FLUID, CENTIPOISE 

THE METHOD OF SOLUTION UTILIZES THE TURBULENT ORIFICE EQUATION 
AND THE EOUATION FOR FULLY-DEVELOPED LAMINAR FLOW THROUGH AN 
ANNULUS, WITH FULL ECCENTRICITY ASSUMED. FOR ORlFICE OPENINGS 
WHERE SOME OVERLAPPED LENGTH EXISTS, THE PROCEDURE IS TO CALC-
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ULATE THE FLOW RATE PY BOTH EOUATIONS, AND THEN USE THE ONE 
THAT GIVES THE S~ALLEST A8S0LUTE VALUE AS THf ANSWER. FOR 
OPENINGS WHERE NQ OVERLAPPfO LENGTH EXISTS, ONLY THE TURBULENT 
ORIFICE EOUATION APPLIES. 

IMPLICIT REALCL,M) 
012CT1,T2)-SIGNC1.,CTI-T2»·SORTCABSCTl-T2» 
034CT3,T4)-4.5E06.CT3-T4)·O·RCL·.3/MU 

••••••••••••••••••••••••• CALCULATE 01 •••••••••••••••••••••• 
X2-LAPl~X 
X4-SQRT(X2·.2+RCL.·2) 
IF(LAPl .LE. 0.) GO Tn qq 

C POSITIVE LAPS. 

65 

C 
C 

99 

10 

C 
C 

20 

:c 
C 

IFCX .GE. LAP1) GO TO 65 
Ol-RCL.COEFl·012CPS,Pl) 
OlL-Q34CPS,Pl)/X2 
IFCABS(OlL) .LT. ABS(Ol)' Ol-OlL 
GO TO 20 
01-X4·COEFl·012(PS,Pl' 
GO TO 20 

NEGATIVE LAPS. 
IF(X .LT. LAPl) GO TO 10 
CI-X4·COEFl·012(PS,Pl) 
GO TO 20 
Ol-RCL·COEFl.012CPS,Pl) 
01L-Q34(PS,Pl)/X2 
IF(A8SCOIL) .LT. ABSCOl)' Ol-OlL 

••••••••••••••••••••••••• CALCULATE 03 •••••••••••• *****.****, 
X1-LAP3+X 
X3-SQRT(Xl •• 2+RCL·*2) 
IF(LAP3 .LE. 0.) GO TO 199 

POSITIVE LAPS. 
IF(X .LE. -LAP3) GO TO 165 
Q3-RCL·COEF3*Q12(Pl,PR) 
03L-Q34CP1,PR)/Xl 
IF(ABSCQ3L) .LT. ABS(03» 03-03L 
GO TO 120 

165 Q3-X3.COEF3*Q12(Pl,PR) 
GO TO 120 

·C 
. C 

199 
NEGATIVE LAPS • 
IF(X .GT. -LAP3) GO TO 110 
Q3-X3*COEF3.012(P1,PP,) 
GO TO 120 



ORfGfNt'4.l ~!"';::'::;' ;,~, ~ -- 1-'-"'.-. '&.-.. ~ f<.. ... 

110 03-RCl*COEF3*OI2(Pl,PR) 
03l-034(Pl,PR)/X1 

OF POOR QUAlIIV 

IFCABS(03l) .IT. ABS(03» 03-C3l 
120 RETURN 

FNO 
.~ *IOENT LIMITS 

~*INSEPT FL01E2.92 
*OECt( LIMITS 

SUBROUTINE LIMITS(X,XOOT,XMAX,XMIN) 
c 
C STATE~ENTS FOR THIS SUBROUTINE OBTAINEO BY PHONE BY 
C JOHN R. ~CGEHEE dN 211/77. 
'c 

IFex .GE. XMAX) GO TO 10 
IFeX .LE. X~IN) GO TO 20 
GO TO 30 

10 X-XMAX 
JF(XOOT .GT. 0.0) XOOT - 0.0 
GO TO 30 

20 X-XHIN 
IFeXOOT .IT. 0.0) XOOT - 0.0 

30 RETURN 
END 

*IOENT GMMOOS 
*OElETE 081877.1,081877.1 

DIMENSION TITlE(20),BUF(550),NOIle28),TBUF(550) 
*DELETE PLTOAT.6,PlTDAT.6 

1 BHM(2,550',CH~DS(6"OEPVAR(5),lINE(7),NOVA(5) 
. *tDENT' J HMODS 

*DElETE ACTINIT.40,ACTINIT.65 
DATA ICOSV,IFSTOP,II/ll*OI 

*INSERT SOFlGP.80 
DATA N19/191 

*OELETE SDFlGP.96,SDFlGP.96 
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IF(ISUHl.NE.O) WRITE(13) Nlq,ISUMl,OAT3,OP17,ACOVAR~(I', 
1 ACOVAR8(4"ACOVAR4(5"ACOVARl(4),ACOVARlC5' 

*DELETE SOFlGP.I05,SOFlGP.I05 
1 OHET(I,1),WFORTCl),OSVCU(l"OSV(1),PGAlT(1),PGA2T(1' 

*DELETE SDFlGP.I08,SOFLGP.I08 
1 OHET(1,2),WFOPT(2),OSVCUe2),OSVC2),PGAIT(2),PGA2TC2' 

*DElETE SDFLGP.lll,SDFLGP.lll 
1 OHETCl,3),WFOPT(3),OSVCU(3),OSV(3"PGAITC3"PGA2Tf3' 

·*OELETE SDFLGP.l1lt,SOFLGP.l11t 
1 OHETCl,4),WFORT(4),OSVCU(4),OSVe4),PGAlTelt»)'GA2Telt, 

*OElETE SOFlGP.117,SOFlGP.117 . 
. I OMET(1,5),WFOPT(S)'OSVCU(S)'CSV(5),PGAIT(S"PGA2T(S' , 
:*INSERT REAO.llt 
I DATA ACTIVE/6HACTIVEI 

"*OElETE READ.42,REAO.42 



19 IF(SYH.EO.ACTIVE) GO TO e05 
CAll OIPlACC~Al,INC,BlANK) 

*INSERT PEAO.183 
t'05 CAll ACTIN 

GO TO 100 
810 CAll ACTIN 

'~ GO TO 802 
*OElETE ~EAO.184,RfAO.le4 

26 IFCSYM.EQ.ACTIVE) GO TO 810 
IFCSYM.EO.STCASE) GO TO 21 

*IOENT OIRACT 
*INSERT DIR3DA.12 
*OECI< DIRACT 

BLOCK DATA OIRACT 
COHHON/ACTOIP/NAME(71),lOCC71) 
DATA NAMEI 6HAMUH , 6~APINT, 

1 6HAREA3, 6H~PE~O, 6HARE03, 
2 6H8U"U , 6HCOMOC, 6HCOMOE, 
3 6HCFFOR, 6HOElT , 6HOIOTA, 
4 6HEPSROl, 6HEPSSlP, 6HfTASV, 
5 6HGNR , 6HIOEACT, 6HI<APT , 
6 6HPGAHAC, 6HPGAlAC, 6HPGA1I, 
7 6HPERCNT, 6HOPU~PS, 6HPClSV, 
8 6HTC1 , 6HTC2 , 6HTC3 , 
9 6HVOlANI, 6HVOlII, 6HVOl2I, 
1 6HWC1 , 6HWSV , 6~WSV1 , 
2 6HWlFO~P, 6HXBIAS, 6HXOO~AX, 
3 6HXKF , 6HXKSV , 6HXlPSVl, 
4 6HXSTHP, 6HXSVO~N, 6HXSVO~X, 
'6HlETAC1, 6HzeTAC21 

6HAREA1 , 
6HBETA , 
6HCDSV , 
6HDSV , 
6HGAMAH , 
6HOMRUN , 
6HPGA21 , 
6HRHOH , 
6HTC4 , 
6HVOL31 , 
6HWSV3 , 
6HXOOHIN, 
6HXlPSV3, 
6HXSVHAX, 

DATA lOCI 1, 6, 16, 21, 26, 31, 36, 
1 56, 62, 67, 72, 82, 77, 109, 141, 
2 157, 162, 163, 195, 200, 201, 212, 263, 
3 281, 286, 291, 301, 311, 276, 346, 387, 
4 411, 412, 413, 414, 621, 631, 421, 431, 
5 452, 641, 642, 643, 458, 463, 464, 611, 
6 .79, 484, 489, 494, 561, 499, 591, 596, 
7 644, 6451 

ACTIN 
REAO.194 

END 
·*IOEN1. 
*INSERT 
*OECIC ACTIN 

SUBROUTINE' ACT,IN' 
COMMON/ACTDIR/XNAME(71),lOC(71) 
COMMONfACTIVE/OATA(6~6) 
DIMEN S ION· lRA(55), MSG (56" IOATA (646) 
EQUIVALENCE (HSGf1),SYMt,fHSGC2),OP) 
EQUIVALENCE (MSGf3),YRA(1»,(MSG(58),INC) 
EQUIVALENCE (OATA(l),IOATA(l)' 

6HAREA2 , 
6HBLP1U , 
6HC03 , 
6HEPSIlO, 
6HGAMAN , 
6HPATH , 
6HPGA3I , 
6f-1TAUF , 
6HVOlACI, 
6HWC , 
6HWlFOP , 
6HXI<A , 
6HXSCOM , 
6f-1XSVHIN, 

61, 46, 
135, 152, 
274, 275, 
397, 410, 
441, 451, 
616, 474, 
601, 606, 
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OF POOR QUALrrV 

INTEGER CO~MA,POINT,E,BlANK 
DATA REMARK,CO~HA,BLAN~,POINT,E,ENDACT,MINUS,AINTI 

1 3HREN,IR~,IR ,lR.,lPE,6HENDACT,lR-,3HINTI 
100 CONTINue 

1 FORMAT(A6,lX,A3,IX,5~Rl,I1) 
2 FORMAT(18X,A6,lX,A3,lX,55Rl,16' 
3 FORMAT(20HOERROR.THE SYMBOL •• ,A6, 

~l 1 26H •• IS NOT IN THE DIRECTORY/1H ) 

A-33 

4 FORMAT(44HOERROR.IllEGAl CHARACTER IN NUMERIC FIElD •• ,lRl,2H •• /, 
READ{S,l' SYM,OP,IRA,INC 
CALL lINESn) 
J - '8 
IF(INC.lE.O) J - 57 
WRITE(6,2) (HSG(Y),I-1,J' 
IF{SYM.EO.REMARK' GO TO 100 
IF(SYM.EO.ENDACT' GO TO q99 
DO 110 1-1,71 
IF(SYH.EQ.XNAME(I') GO TO 120 

110 CONTINUE 
CAll lINES(3) 
WRITE(6,3' SYM 
GO TO 100 

120 CONTINUE 
INDEX - lOCn) 
IF(INC.EO.O' INC • 1 
INDEX - INDex + INC - 1 
NUME,(P - 0 
NEXP - 0 
IEXP - 0 
Nl - 0 
NR - 0 
NUHl - 0 
NUMR - 0 
ISIGN - 0 
JS YGN - 0 
LEFT - 1 
00 210 1-1,56 
IF(I.EO.56) GO TO 140 
IF(IRA(I).EO.BlANK) GO TO 210 
IF(IRA(I).EO.COH~A' GO TO 140 
IF(IRA(I).EO.POINT) GO TO 170 
IF(IRA(I'.EO.E) GO TO 180 
tF(IRA(I'.EO.MINUS' GO TO 200 
IF(IRA(I'.GT.36) GO TO 130 
IF(IRA(I'.lT.27' GO TO 130 
NUH - IRA(I) - 27 
IF(IEXP.EO.1) GO TO 190 
IF(lEFT.GT.O) NUML - 10.NUMl + HUM 
IF(tEFT.GT.O) Nl - Nl + 1 



·130 

i litO 

150 

~160 

170 

180 

i

200 

210 

IF(lEFT.LT.O' NUMP • 10*NUMR + NUM 
IF(LEFT.LT.O' NP • NP + 1 
GO TO 210 
CAll lINES(3' 
WRtTE(6,1t' tRACt) 
GO TO 210 
CONTINUE 
IF(Nl.EO.O.ANO.NR.EO.O) GO TO 210 
IF(NR.EO.O) GO TO 160 
X • FlOATCNUMl) + FlOATCNUMR)/I0.**NR 
IF(JSIGN.EO.l) NUMEXP • -NUMEXP 
IF(IEXP.EO.l' X • X*(10.,**NUMEXP 
IFeISIGN.EO.l' X • -x 
OATACINDEX) • X 
NUMl • 0 
NUMR • 0 
Nl • 0 
NR • 0 
LEFT • 1 
IS IGN • 0 
JSIGN • 0 
IEXP • 0 
NEXP • 0 
NUMEXP • 0 
INDEX • INDEX + 1 
GO TO 210 
CONTINUE 
X • NUMl 
IFCJSIGN.EO.l' NUMEXP • -NUMEXP 
IFCIEXP.EO.l) X • X*CI0.'**NUMEXP 
IF(ISIGN.EO.l' X • -~ 
NUMl • X 
IFCOP.EO.AINT' IDATA(INDEX) • NUMl 
IFCOP.NE.AINT' DATA(INOEX' • X 
GO TO 150 
CONTINUE 
lEFT • -1 
GO TO 210 
CONTINUE 
IEXP • 1 
GO TO 210 
CONTINUE 
NUMEXP • 10*NUMEXP + NUM 
NEXP • NEXP + 1 
GO TO 210 
CONTINUE 
IFCIEXP.EO.O) ISIGN· 1 
IF(IEXP.NE.O) JSIGN • 1 
CONTINUE 
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GO TO 100 
qqq RETU~N 

ENO 
*YOfNT CSCM002 
*OElETE ACOBlK.ll,ACOel~.11 
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OF POOR QUALITY 

8,FFORT(5) ,FWORKC5' ,FONHST(5) ,FORCHT(5) ,FORSST(5) ,FSTOP(5) 
*OElETE ACOBlK.16,ACOBlK.16 

3,PERCNT(SJ ,PGAHAC(5' ,PGAlAC(5J ,PGAll(S) ,PGAITl(S) 
+OElETE ACOBlK.31,ACOPl~.31 

9,WSV ,WSVI ,WSV3 ,1ETACI ,lETAC2 ,2SSC(5) 
+,IMOOE(5) ,CM~SNG ,VMASS(5J 

*OElETE eXE.41,EXE.41 
COMMON IHTCOMI HT, HTl, HTZ, INOINT(5' 

*INSERT EXE.Z80 
STOP "FLIGHT TIME lI~IT" 

*OElETE MIMIN.8,MIMIN.8 
COMMON IHTCOHI HT, HTl, HTZ, INOINT(5' 

*INSERT MIMIN.I0 
C 

DO 10 1-1,,5 
10 INOINT(I) - 1 

. *OElETE lGOET.9,lGOET.9 
COMMON IHTCOMI HT, HTl, HTZ, tNOINT(5) 

*OElETE lGEARl.50,lGEARl.50 
COMMON 'HTCO"' HT, HTI. HT2, INOYNT(5) 

*INSERT lGEARl.81 
DO 6 1-115 

PC!) - 0.0 
6 PZCI) - 0.0 

. *INSERT ACTINIT.35 
COHMON IHTCOMI HT, HTl, HTZ, INOINT(5J 

+OElETE ACTINIT.ge,ACTINIT.39 
*OElETE JMMOOS.l,JHMOOS.l 

C 

C 

EOUIVAlENCE (OH15(16',GREFF), (OHl(37),AIYY8S'-

DATA OSTOP,FSTOPK 10.OO~,O.01 
DATA ENUP,FSTOP,HHM,OSVN,RESA,SA 130*0.01 
DATA ICOSV,IFRI,IFSTOP,IPASS IZO*OI 
DATA IOPCO,ISET 110*11 
DATA IXSVH,IXSVl,IIXSVH,IIXSVl IZO*OI 

*INSERT ACTINIT.75 
OHPUN-EROEG*0.017453Z9 

.*OELETE ACTINIT.76,ACTINIT.77 
*INSERT ACTINIT.60 

INOINTUJ • 1 
·*DElETE ACTINIT.127,ACTINIT.127 

PGAITl(I)-PGAlI(I) 
*INSEPT ACTYNIT.140 



VI4,\SS (l )-'\f'I,65S 
, *OELETf ALGEAR.32,AlGfAR.33 

.GQ02(20),OOM20(20),OOH21(20),SLENl(5),SLEN2(5), 
*GAf'lA,OUM15(12',INONWS,001422(10),ETAOES, 

.OELETE ALGEAP.54,ALGEAR.54 
COMMON I~TCOMI HT, HTl, HT2, INOINT(5' 
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i ·OELETE ALGEAR.71,ALGEAP.76 
, EQUIVALENCE (O"'5U6),GREFF), (OH2(27),AXP7F), (oM2C28"AX77F), 

.(OM2(29),AYP7F),(OM2(30',AY77F',(OM2(31),AZP7F),(oH2(33),AZ77F), 
*COf'l1(37),AIYYBS) 

DIMENSION INOEACT(5),IPSTOP(5),AIC(5),PGA1T(5) 
, DATA AIC,INOEACT,IPSTOP 15*0.0,10.01 
, *INSERT ALGEAR. 96 

C Cf'lASNG - AIYYBS/AHASS+AHASS.RX(l).RX(l)/AIYYBS 
CMASNG - 7.9677 
VHASS(l) - AHASS/CHASNG 
ENCG - 0.5+AMASS+ZG77Fl(1)*ZG77F1(1) 
ZOANT - ZG77F1(1)-QI77P+PX(1) 

+OELETE ALGEAR.I02,ALGEAR.I03 
C 

IB 00 90 I-l,NSTRUT 
IF(INOEACT(I).EQ.l) GO TO 56 
IF(INoEACT(I).EQ.2) GO TO 80 

.INSERT ALGEAP.l05 
IF(I.EQ.l .ANO. lOANT.GE.VELOEC) GO TO 90 

.INSEPT ALGEAR.I0e 
IF(I.EO.l .AND. ZOANT.GE.VELDEC+XG77Fl(1)*TANCOMRUN', GO TO 90 

*OELETE ALGEAR.lll,ALGEAR.113 
INOEACT CI)-1 

56 IFCINOINTCI'.EO.O) GO TO ~e 
WLFORCI)·WLFORCI)-REOSLP(J)*HT 
EPSILOCI)-EPSILOCI)+EPSSLP+HT 

58 CONTINUf 
INOINT(I)-O 

.DELETE ALGEAP.117,ALGEAR.117 
INOEACTU )-2 

.DELETE ' ALGEAR.122,AlGEAR.l25 
C.*. CALCULATION OF THE WING-GEAR INTEPFACE FORCE CWFORT) 

UNSPRNG - 0.0 

C 

DO 66 J-l,NSTPUT 
IF(OHETOl(J).NE. 0.0) UNSPRNG - UNSPRNG+HASS(J) 

66 CONTINUE 
OWFORT -(-SQRTCAXP7F*AXP7F+AYP7F*AYP7F+ 

6 AZP7F*AIP7F)+GREFF).CAHASS-UNSPRNG) 
WFORT(l) - OWFORT+FORSST(l) 
DO 67 I-2,NSTRUT 

WFORTCI) • OWFOPT/(NSTPUT-l) 
67 CONTINUE 



OF POOR QUALlTV 

DO 65 Y-l,NSTRUT 
C c.·· .OElETE AlGEAR.IZ9,AlGEAR.IZQ 

PGA1TCI,-PGA1T1(I) 
IF(PGAIT1(I).lE.-1600.0' PGA1TfI)--1600.0 

*OElETE AlGEAR.134,AlGEAR.134 
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;. P G A 2 T (I , - A P 2 T 0 ( I) * ( ( V 0 l2 IC I "V 0 lZ T (I ) ) • * G A ~ A ) -PATH 
.OElETE AlGEAR.152,AlGfAR.153 

C 

IF(IMOOECI).EO.O .AND. OOElTA(r'.lE.O.O) 112,113 
112 OO(n - 0.0 

GO TO 109 

113 OO(I)-COEFO(I)*(AREMO(I)-APINTfI»*Ol(PGAITl(I),PGAZT(I») 
IF(OO(I).LT.O.O .ANO. VCU~(I).LE.O.O) GO TO 102 
AICn)-O.o 
GO TO 103 

102 IF(PGAIT1(I).LT.PGA2T(I» GO TO 103 
GO TI) 111 

111 OOU) -0.0 
VCUH( 1)-0.0 
AICn)a1.0 

103 IF(QO(I).GT.O.O) AICCI)·O.O 
*OELETE ALGEAR.177,ALGEAR.177 

IFCIMOOE(I).EQ.O) GO TO 297 
*OElETE ALGEAP.179,AlGEAR.180 

GO TO 289 
*OElETE AlGEAR.188,ALGEAR.1e8 

284 IF(S(l,I).LT.O.O) GO TO 160 
GO TO 161 

160 IPSTOP(I)-1 
161 IF(S(l,I'.LE.OSTOP .ANO. IPSTOP(I).EQ.l) GO TO 900 

*OElETE AlGEAR.190,AlGEAR.190 
900 IF(S(l,I).lE.0.005) GO TO 903 

*OELETE AlGEAR.195,AlGEAR.199 
IPS TO P (I ) - 0 

*OELETE AlGEAR.215,AlGEAP.215 
901 IF(PGA1TCI).lE.(PGAIICI)+500.0) .ANO. 

a PGAIT(I).GT.(PGA1ICI)-500.0)' GO TO 158 
GO TO 159 

158 IFCABS(FTCI».LE.FORCHTCI) .ANO. SC1,I).EQ.0.0) GO TO 500 
159 IF(S(l,I).GE.O.O) GO TO 470 

*OElETE AlGEAR.225,ALGEAR.225 
I IF(IMODECI).EO.O) GO TO 297 , 
! *OElETE AlGEAP.227,AlGEAR.228 

*INSERT ALGEAR.293 
297 12 a 2*I+NSTRUT-1 

11 a 12+1 
CAll INTEGClA(IZ),S02Cl,I» 
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OF POOR QUAL' 

CAll INTEGClACll),SOICl,I)' 
c 

IFCIMOOfCI).EQ.O) GO TO 450 
.OElETE AlGEAP.295,ALGEAR.296 

IfCI.NE.l) GO TO 119 
EHUP(I) • 0.5*AIYYBS*OI11R*QI77R+(eNCG/CM~SNG'. 

* . (ZG77FICl)/ABSCZG77FIC1») 
GO TO 120 

119 ENUPCI) • ENCG/CNSTRUT-l) 
120 CONTINUE 

*OELETE ALGEAR.300,ALGfAR.300 
IFCWFORTCI).GE.O.O .OR. OOELT~(I'.lT.O.O) XSTOTCI)·I.E20 

*OELETE AlGEAR.302,ALGEAR.303 
ZSSCCI)·FWORK(I)*SBCI) 
IFCXSTOTCI).lE.CZSSC(Il-S(1,I» .OR. RESAfI).EO.l.0) SA(1).1.0 

*OELETE AlGEAR.307,AlGEAP.307 
r. 

VElOEC·C(WlFORCI)+WLFORR)/2.*CWLFORCI)-WlFORR»1 
£ fAMASS*REOSLPCI» 

*OELETE AlGEAR.342,AlGEAR.342 
PS(I).(fePGAHAC(I)+PAT~)*CVOLANICI)/VOLANT(I»**GAMA)-PATM)/144.0. 

*OELETE AlGEAR.360,ALGEAR.361 
*OELETE AlGEAR.371,AlGEAR.376 

14-. I+4*NSTRUT 
15 • I+S*NSTPUT 
CAll INTEGClACI4),OOfI» 
CAll INTEG(lA(I5),OSVCI» 
19 • I+9*NSTRUT 
CAll INTEGflA(19),OlTX10CI» 

*OElETE AlGEAR.414,ALGEAR.411 
*OELETE AlGEAR.516,AlG£ARi516 
*OElETE AlGEAR.519,AlGEAR.'21 

IFCIMOOEfI).EO.O.ANO. OOElTACI).lE.O.O) GO TO 19 
IFCS(l,Ih'NE.O.O .OR.AIC(l).NE.l.0) GO TO 20 
PGAITICI)·PGAIJeJ) 
'PGAIT(1) ·PGAIICI) 

19 OPI ci )·-0.0 
*OElETE AlGEAR.539,AlGE~R.~46 

13 • I+3*NSTRUT 
CALL INTEG(lACI3),OPICI» 
16'~ 3*I+6*NSTPUT-2 
'17 --16+1 
18-- 16+2 
tALL 1NTEGCLA(I6)'XSVOOOC In 

'CALl INTEGClACI7),XSVOOCI» 
CALL INTEGClACI8),XSVOOTC·ln 

. *OElETE FlEXl.25,FlEX1.25 
COMMON IHTCO"' HT, -HT1-,HT2, INOINT C 5) 

*OEl£Tf .CSCMOOS.32,CSCMOOS.32 
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OATA(ACOVAR1(I),I-l,e , 15HVOlIT,5HVOl2T,5HVOl3T,6HPGA1T1,SHPGA2T, 
*OElETE CSCMOOS.35,CSC~OOS.35 

• 6HFORCHT,5HVHASS,6HFONHSTI 
*OElETE JMMOOS.5,JMMOOS.5 

1 OMETCl,1),WFORT(1',OSVCU(1),OSV(1"PGA1Tlfl',PGA2Tfl) 
*OElETE' J~MOOS.6,JMMODS.6 

1 OMET(l,2),WFORT(2),OSVCU(2"OSV(2),PGAIT1(2),PGA2T(2J 
*OElETE JHHOOS.7,JHMOOS.7 

1 O~fT(1,3),WFOPT(3),OSVCUC3J,OSVf3),PGAITl(3),PGA2TC3) 
,*OElETE JH~OOS.8,JMMOOS.8 
, 1 OMET(1,4',WFOPTC4),OSVCU(4),OSV(4),PGA1TIC4J,PGA2T(4, 
:*OElETE JHHOOS.9,JHMOOS.9 

1 OMET(1,S),WFORTC51,OSVCU(S),OSV(SJ,PGAITl(5),PGA2T(S) 
*OElETE CSC~OOS.S3,CSC~OOS.53 

CALL STOVAR(8,VOl1TCI),VOl2TCI',VOl3T(IJ,PGAIT1(I),PGA2T(I), 
*OElETE CSCHODS.59,CSC~OOS.59 

* FORCHTfI),VMASS(I),FONHSTfI') 
*OElETE CSCHOOS.100,CSC~OOS.100 

, CAll UPOAT(1,lACI1),PGAIT1(I),DU,OU,OU,OU) 
*OElETE ACTIN.4,ACTIN.5 

COMMON IACTIVEI DATA(656) 
DIMENSION IRA(S5), HSG(5S), IOATA(656) 

*OElETE PACK.3JPACK.3 
I DIMENSION 11(6) 
:*OElETE OIRACT.8,OIRACT.9 

. ' 4 6HEPSROl, 6HEPSSlP, 6HETASV, 6HFWORK ,~HGAHAH , 
5 6HGNR , 6HKAPT , 6HOMRUN, 6HPATH , 

*OElETE OIPACT.18,OIRACT.18 ' 
• i 5 6HlETACl, 6H1ETAC2, 6HIMOOE I 

,*OElETE OIRACT.21,DIRACT.21 
: 2 157, 162, 163, 170, 195, 201, 263, 274, 275, 
i*OElETE OIRACT.26,OIRACT.26 

" 

7 644, 645, 6S11 
*IOENT EOR 

I*IOENT EORPl 
,.INSERT CTENGl.65 
:*OECK EORPl 
I *WEOR 
:*IOENT CSC~OD3 
*OElETE CSCMOD2.4,CSCM002.4 

*,IHOOE(5) ,CHASNG ,VHASS(S) ,lOANT 
. ; *INSEPT EXE.1t2 ' 

.: COMHON/TA80IR/TABLE(SOO' 
COMHON/REA01/0UHI(64),J8C,INXO 
COHMON IUPOCAll NUH , P( 90),Yf 90) 
COHMON/LGOE/lA(50),FC2(5J,P2C5),PRESC5),C(5',IPPT,lTPT 
COHHON/STGTfICOUNT,KCOUNT,lOCAIN(4),lOCAOEC4J 
COMHON/TABCOM/LOCSC11S),STABlEf11S) 
COMMON/ClEAUP/I2,ClEAN,INTEG 



ORIGlNAL PP.G~ i$ 
OF POOR QUALITY 

CO~MON/STORA/ARG(4e"AlIST(e"GETARG(e),NENT,lENT,K 
COMMON'lGe/A11(~),A13(5',A31(5),A33(5"PPCGX(5', 
CPL(3,3),PI(3,3,~),RA~(5),RAY(5),RA1(5),TMP(3),lZERO(5), 

CXR(5),YR(5',EPSLON(5),PA(S),FOELTA(5', 
CFTRZ(51,ROXC51,ROY(5l,POZC5),PDXG(5l,ROYG(5"RDZG(5l, 
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CVTX(",VTY(5',VTZC5),GZ(5), VGPT(51,FTRX(5"FTRY(5), 
COXC5',OYC5"OZ(5),FT(51,FOX(51,FDY(5',FF(5',AA(5),C2(5), 
CSR(5),SF(5"PS~D(5',MUVP(5"MTRX(5),MTRY(5), 
CMTRZC51,MA(51,RGl1,RG13,PG31,RG33,IPRT, 
CMTX,HTy,MTZ,SFTR~,SFTRY,SFTR1,FTRA, 

CFTRB,FTRC,SMTRX,SMTRY,SMTRZ 
CO~MON/ACTOIR/NAME(71),lQC(71) 

*tNSEPT C11778.22 
DATA NCASE 110H I 

*INSERT SDDMOOS.4 
DATA PGAIT1,PGA2T,OSV,OSVCU,WFORT 125*0.01 

*INSEPT lGEA3C.47 
*CALl ACOBlK 
*OELETE CSCMOD2.44,CSCMOD2.45 

CMASNG • l+(AMASS*RXfl)*RX(l')/AIYYBS 
*INSERT CSCM002.62 

I UNSPR • 0.0 
'*OELETE CSCM002.65,CSCM002.65 

YF(J.EO.1 .AND. OMET01(1'.NE.0.O) UNSPR • MASS(l) 
IF(J.GT.l .AND. OMET01(J).NE.0.0) UNSPRNG • UNSPRNG+MASS(J) 

*OELETE CSCM002.6Q,CSCM002.6Q 
WFORT(1) - SR(l'*(VHASS(l)-UNSPP) 

*OElETE CSCM002.125,CSCM002.125 
G (VMASSCl)*REOSLP(Y') 

,*OELETE CSCHOOS.44,CSCMOOS.44 
I OATA(ACOVAR7(I), 1-1,8) 16HVElDEC,6HWlFORR,'HZOANT,~HZ5SC,4HCOPA, . 
\*OELETE SOFLGP. 80, SOFlGP. eo 
,*YNSERT C 82477.63 

I IF(IABS(INOLG).NE.3) 110,115 
110 IF(ISUH1.NE.O) WRITE(13) N14,ISUMl,OAT3,OP17 

GO TO 120 
115 CONTINUE 

*INSERT JMMOOS.4 
120 CONTINUE 

l*tNSEPT C82477. 64 
i IF(IABS(INOLG'.NE.3) 210,220 
! 210 CONTINUE 

IF(ISTPll.NE.O) WRITE(13) fT(1"SF(I),OELTA(1),P(1),P2(1),MA(1), 
*502(1,1),SOI(1,1),S(1,1),S202(1,1),S201(1,1),52(1,1),OHET01(1,1',. 
*OMET(l,l' 

IF(ISTPL2.NE.O) WRITE(13' FT(2),SFC2),OElTAC2),P(2),P2(2),MA(2', 
*S02(1,2J,SDl(1,2',SCl,2"S2D2(1,2',S201(1,2),S2(1,2',OMETOIC1,2',~ 
*OMET(1,2) 

IF(ISTPl3.NE.O) WRITECI3) FT(3),SF(!),DelTA(3),P(3),P2(3),MA(!), 
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*S02(1,3',S01(1,3),$(1,3',5202(1,3',S201(1,3',52(1,3),0~ET01(1,3), 
*OMETt1l3) 

IFCISTPl4.NE.O) W~ITECI3) FT(4),SFC4),OElTA(~"P(4"P2C4',MA(4), 
*S02(1,4),SOl(I,4),$(1,4',5202(1,4),S201(1,4),S2(1,4),OMETOl(1,4), 
*OMETC 1, 4) 

IFCISTPl5.NE.0) WRITfCI3' FT(5"SF(5),OElTAC5"P(5),PZ(5),MA(5), 
*S02(1,5',SOI(I,5),S(1,5),S202(1,5',SZOI(1,5',S2(1,5),OMET01Cl,5), 
*0'" ETC 1,') 

GO TO 230 
220 CONTINUE 

*INSEPT CSC~002.153 
Z30 CONTINUE 

*OElETE CSCMOOS.93,CSC~00S.93 
CALL STOVAR(8,VElOEC,WlFORR,lOANT,lSSC,COPA,SIPA,OSTOP, 

*IOENT CSCM004 
*OElETE ACOBlK.IZ,ACOBlK.IZ 

9,GAMAHC" ,GAMAN ,GNR ,ICOSV(5) ,INITSW 
*OElETE ACOALK.13,ACOBlK.13 

*,IFR(5) ,IIX5VH(5) ,IIXSVl(5) ,rOPCO(5) ,IPASS(5) ,ISET(5) 
*OElETE ACOBlK.Z2,ACOBlK.Z2 

COMMON IACTIVEI TC3 ,TC4 , VCUM (5) 
*OELETE CSCM003.1,CSCMOD3.1 

*,IMOOE(5) ,CMASNG ,VMASS(5) ,lOANT 
. *OElETE EXE.175,eXE.175 

IFCTIME .IT. TMA~) GO TO 413 
i *OELETE EXE.Z86,EXf.Z86 

.: STOP "EXECUT1~f ROUTINE" 
: *INSERT J~"OOS.1 

OIMENSION S(Z,5) 
EQUIVALENCE (S1(1),Sf1,1» 
EQUIVALENCE (OMI5(1),1TO) 

*OELETE CSCM002.21,CSCMOOZ.Z1 
DATA 1COSV,1FR,1FSTOP,1PASS IZO*OI 

*INSERT CSCMOOZ.25 
IN1TS W • 1 

*INSERT CSC"'00Z.Z8 
INOEACTU) • 0 
IF(ITO.EQ.l) INOEACT(I) • Z 

*OELETE ACTINIT.143,ACTINIT.143 
CALL ALGEAR 

I *OELETE ALGEAR.70,ALGfAR.70 
j EQUIVALENCE (0"'15(1),1TO) 
I. *DELETE Al GEAR. 93, ALGF.AR. 93· 
i C 

IF(IN1TSW.EQ.l) GO TO 16 
:. *INSERT ALGEAR .98 

C 
CALL lGEA3C 

.c 

,ENCG , VOLII (5) 

,INOEACT(5),VELOEC 
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OF POOR QUALlT'l. A-42 

*OELETE CSC~002.50,CSC~OD2.50 
Ie CALL ACTN(; 

C 
00 274 I-2,NSTPUT 

.OELETE CSCH002.53,CSC~002.53 
*OELETE CSCH002.54,CSCM002.54 
.OElETE CSCM002.62,CSCM002.72 
*OELETE CSCM002.74,CSCM002.74 
*OElETE ALGEAR.182,AlGEAR.182 

801 IF(SOlCl,I).lE.o.e .ANO. IFRCI).Ea.O) GO TO 2 
*OElETE AlGEAR.187,AlGfAP.187 

IF!? n) - 1 
*OEtETE AlGEAP.200,AlGEAR.201 
.0ElETE AlGEAR.212,AL(;EAR.212 

IFIHI) - 0 
*OElETE AlGEAR.257,AlGEAR.258 
.0ElETE AlGEAR.275,AlGEAR.276 
*OElETE CSCH002.114,CSC~002.117 
*OElETE CSCM002.119,CSC"OO~.119 
*OElETE CSCM003.29,CSCM003.29 

E VMASSCI)*PEOSlPCt» 
*INSERT AlGEAR.370 
C 

00 65 t-1,NSTRUT 
*OElETE AlGEAR.513,AlGEAR.513 

16 CONTINUE 
INITSW - 0 

*OEtETE AlGEAR.523,Al(;EAR.525 
; *OElETE CSCHOOS .48, CSCMOOS. 48 
I OATA(ACOVAR9(I), 1-1,8) 16~XSVOOO,5HXSVOO,6HXSVOOT,2HPR,3HIFR, 

.OElETE JHMOOS.2,JMHOOS.2 
OATA N20 120/ 

•• OElETE JMMOOS. 3, JMMOOS. 3 
IFCISUH1.NE.0) WRtTE(13) N20,ISUMl,OAT3,OP17,ACOVAR8(1), 

i *INSERT JMMOOS.4 
2,ACOVAR3C3' 

*INSERT CSCH002.149 
2,FORSST(1) 

*YNSERT CSCH002.150 
2,FORSST(2) 

.INSEPT CSCM002.151 
2,FORSST(3) 

*INSERT CSCM002.152 
2,FORSST(4) 

: .INSEPT CSCM002.153 
, 2,FORSST(5) 
1 *OElETE CSCHOOS.78,CSCHOOS.78 
I CALL STOVAR(8,XSVOOOCI),XSVOO(I),XSVOOT(y),PPCI),FlOATCIFR(I», 
: .1 DENT A CTNG 

.' 



I 
I 

OmGINilL P,:"C2 m1' 
OF POOR QUALITY 

A-43 

I.INSERT AlGEAR.549 
:.OECfl ACTNG 

SUBROUTINE ACTNG 
c 
•••••••••••••••••••••• FATOlA VARIABLES •••••••••••••••••••••••••••••• 1 

C 
COHMON/DIRCOM/OMI(115',AlPHO,OMIA(20),AMASS,O~2(147',0CLI,OCMl, 

C OCNl,OCl2,OCH2,OCN2,OCL3,DC~3,OCN3,OM3(99J,FXB7P, 
C OUH4(3),FYB7P(4J,FZB7P,OM5(17),GX~7F,OH6(e),r,ZB7F, 
c OH7(21S),INOSTE(48),PHIPO,INOSTEl(23),PSIPO,INOSTE2(156J,THTPO, 
C INOSTE3(5),TI~E,OM8(2e7),PI77R(2),PI77Rl(2',OH9(4', 
C OI77R(2"OI77Rl(2',OMlO(4),PI77P(2),RI77Rl(2),OM11(48), 
C XG77F(2),XG77F1(12),YG77F(2J,YG77Fl(12), 
C lG77F(2),lG77F1(2J,OUH13(52), 
e NSTRUT,HASS(5',RX(5),RY(5J,Pl(5J,THETAO(5',EROEG,RGR, 
C NTIRES(5"RZERO(5),W(5),OElTAH(5"MOMENT(5" 
C RF(5J,Vl ,IFO,PZERO(5J,VIERO(5),A(5',P20(5"V20(5), 
C A2(",Il,S2T(",ES2(5',C2l(5"MASS2(5J,MUS(5J, 
C CC(5),CE(5',C2C(5),C2E(5),NVGPT,NPP,MS(5',RLT,NOELTA, 

Ie 

. I 

C ES(5),S8(5),5021(2),S022(2J,S023(2),S024(2',S025(2' 

C 

C 

COMMON/OIRCOMI 
C S011(2',S012(2),S013(2),$014(2),S015(2), 
C 51(2',S52(2),S3(2J,S4(2),S5(2', 
e S2021(2),52022(2),52023(2),52024(2),S2025(2), 
C S2011(2',52012(2',S2013(2),S2014(2',S2015(2), 
C S21(2),522(2),S23(2',S24(2',S25(2), 
C 0"T011(2),0"T012(2),0"T013(2),OMT014(2),OMTOI5(2), 
C OMT1(2),OHT2(2J,OHT3(2),OMT4(2),OMT5(2), 
C AI(5',BI(5),OElTA1,OElTA2,OElTA3,OELTA4,OElTA5, 
C 0~ElTl,00ElT2,00ElT3,00ElT4,00ElT5,rSTAGE, 
C PRTMIN,IPlT,ISOF,ISTPll,ISTPL2,ISTPl3,ISTPl4,ISTPl5, 
C OM14(22),IBC5',OM15(127),INOLG,OM16(107),CASK(44',INOFLX, 
• NHOOE,OM1e(40',SXHOO(lOO),SYMOO(lOO),SlMOO(lOO),OM19Cl686J, 
• G002(20J,00H20(20),OOM21(20J,SlENl(5),SlEN2(5J, 
• GAMA,OUM15(12),INONWS,OOM22(lO),ETAOES, 
• 00M23(5',AH(5J,PH(5,,00M24(30J 

COMMON/lGO!/lA(50J,FC2(5"P2(5"PRES(5',C(5),IPPT,lTPT 

COMMON/lGE/All(5',A13(5',A31(51,A33(5',RRCGX(5J, 
C Pl(3,3"PI(3,3,5),RAX(",RAY(5',RAZ(5),TMP(3),ZZERO(5J, 
C XR(5"YR(5),EPSlON(5),PA(5"FOElTA(5" 
C FTRZ(5),RDX(5),RDy(~),RDl(,),ROXG(",ROYG(,),ROlG(5', 
C VTX(5),VTY(5J,VTZ(5"GZ(5', VGPT(5',FTPX(5),FTRY(5', 
C OX(5),OY(5),OZ(5"FT(5),FOX(5',FOY(5),FF(5),AA(S),C2(5', 
C SR(5',SF(5),PSKO(5),~UVP(5),~TRX(5"MTRY(5), 
C "TRZ(5"MA(5),RGll,RG13,PG31,RG33,IPRT, 
CMTX,MTY,~Tl,SFTRX,SFTPY,SFTRZ,FTRA, 



C 

C 

ORIGINAL Pi4.~G r·; 
OF POOR QUALlTi 

COMMON IHTCOMI HT, HT1, ~T2, INOINT(S' 

.CAll ACDBll< 
C 

C 

C 

PEAL HASS,MOHENT,MASS2,MUS,NTIRES,HB 
REAL HUVP,HTRX,HTRY,MTRZ,MA,HTX,MTY,MTZ 

DIMENSION IP5TOP(5"AIC(5"PGA1T(S' 
DIMENSION OELTA(5',00ElTA(5',OlGOE(47), 

• S02(2,5',501(2,5),S(2,5' 

EQUIVALENCE (OlGOEC1),lA(1» 
EQUIVALENCE (OELTA(1),OElTA1',(00ELTA(1',00ElT1) 

A-44 

EQUIVALENCE (S021(1',S02(1,1'),(5011(1),501(1,1'),(S1(1),$(1,1)' 
EQUIVALENCE (0~15(1',lTO) 
EOUIVAlENCE (OHS(16),GREFF), 

• (OMl(37),AIYYBS) 

C 
Q1(Tl,T2)-SIGN(1.,(Tl-T2»·SORT(ABS(T1-T2» 

C ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ,. 
C 

c 

25 
40 

1 - 1 

IFfINOEACT(I).EQ.1) GO TO 56 
IFfYNOEACT(Y).EQ.2) GO TO eo 
IF(H~H(I) .EQ. 0.) GO TO qO 
If(OHRUN .GT. O.O)GO TO 25 
IF(ZOANT.GE.VElOEC) qO,~O 
IF(10ANT.GE.VELOEC+XG77Fl(1).TAN(OMRUN» GO TO 90 
WRITE(6,1014)TIHE 

101~ FORHAT (lH036H REDUCE CONTROL LIHIT FORCE AT TIHE-,E16.8) 
INOEACT(I)-1 

56 IF(INOINT(I).EO.O) GO TO ~e 
WLFOR(I'·WlFOR(I)-REOSLP(I).HT 
EPSIlO(I)·EPSILO(I)+EPSSLP.HT 

58 CONTINUE 
INOINT (l)-O 
If(WLFOR(I) .GT. WLFORR) GO TO 90 

I WRITE(6,1015'TIHE 
11015 FORHAT (1H027H CONTROL AT WlFORR AT TIME-,f16.8) 

INOEACTU )-2 
80 WLfOR(I)·WlFORR 

EPSIlO(I)-EPSROl(I) 
qO CONTINUE 

,C •• ·········.···························~············ •••••••••••••••• , 



C 

C 

. I 
I 

IFCKAPTCI).NE.O)GO TO 210 
AP!NT (J '-0.0 

210 CONTINUE 
PGAITCI)-PGAITICI) 

ORfGINP.[ PAGE ~' 
OF. POOR QUP.UY'{ A-45 

IF(PGA1Tl(I'.lE.-1600.0) PGA1TCI)--1600.0 
VOL1TCI)-VOL1IC!)-fAPEAl(I)-APINTCI)*SC1,I' 
VOl3TCY'-VOl3IC!)+APEA3CI'*SCl,I) 
YOlZTCI)-VOl2ICI)-CAPEAZCI,-APEAlfI'+APINTCI')*SC1,IJ+(VOl3TCI) 

X -VOl3ICI»-VCUM(I) 
PGAZTCI)-AP2TOCI)*CCYOl2ICI'/VOlZTCI)'**GAMA)-PATM 
IFCSDIC1,Y' .EO. O.O)GO TO 104 
PGA3TCI)-C(COEF3CI)*ARE03(I»**Z*PGA2T(IJ-SoIC1,IJ/ABSlSo1C1,IJ' 

X *CSol(1,I'*AREA3CI"**Z) 
£/«(COEF3CI)*ARE03(IJJ**Z' 

GO TO 105 
104 P~A3TCI'-PGAZTCI) 
10' IFCPGAITCI) .GE. PGAZT(I»)GO TO 106 

GO TO 107 
106 GA~AH(I'-PHOH*GREFF*C1.0+CPGAITCIJ*3.04E-Oe,

* (PG41TCI'**Z*Z.7ZE-lS)' 
GO TO 108 

107 GA~AHfI)-RHOH*GPEFF*C1.0+CPGAZTCI'*3.04E-Oe'
* (PGAZT(IJ*.Z*Z.7ZE-15" 

10e IFCPGA1T(I) .Gf. PGAZT(IJ)COEFOCI)-

113 

10Z 

103 
10Q 

* COMOCCI)*SORT(ABS(Z •• GREFF/~AMAHCI)') 
IF(PGAZTCI) .GT. PGA1TCI"COEFOCI)-

* COMOECI).SORTCABSCZ.*GREFF/GAMAHCIJ)' 
IFCIMODECI).NE.O .OR. ooElTACI).GT.O.O) GO TO 113 
OOf 1) - 0.0 
GO TO 109 

OOCI)-COEFOCI)*CAREMO(I)-APINTCI,)*Ol(PGAITICI),PGAZT(IJ) 
IF(QOCI).lT.O.O .ANO. VCUMCY).LE.O.O) GO TO 10Z 
AIC n )-0.0 
GO TO 103 
IF(PGA1TICI).lT.PGAZT(I') GO TO 103 
oon) -0.0 
VCUM(I)-O.O 
AICn)-1.0 
IF(OOCI).GT.O.O) AICCI'-O.O 
IF(PGA2T(I) .l~. -1600.0'PGA2TCI)--1600.0 
IFCPGA3TCI' .lE. -1600.0'PGA3TCIJ--1600.0 
IF(OElTACI) .lE. 0.0 .AND. TIME .GT. OElTJGO TO 101 
GO TO 110 
FFORTU)-O.O 
GO TO 140 

.! 101 
; 

110 CONTINUE 
;C .. COMPUTE STRUT AXIAL BINDING FRICTION FORCE 



litO 
C 

C 
142 

C 

150 

801 

2 

3 

284 

160 
161 

904 

906 

908 
909 

9.02 

ORIGINAL PJ1.G~ is 
OF POOR QUAliTY A-46 

BLFORT(I)-FONH!TCI)*CCSLEN2CI)-SC1,I')/(SlENICI)+SC1,I')+1.0) 
BUFORTCI)-FONHST(I)·CSLEN2CIJ-SC1,I)'/CSLEN1fI)+SC1,I', 
FFORTCI'-BU~U(I)*ABS(8UFOPTCI»+Bl~U(IJ*A~SC8lFORTCI» 
CONTINUE 
CO~PUTE SHOCK STRUT CHAPGING FORCE 
IF(S(l,I) .GT. 0.6'GOTO"142 
FORCHT(I'-PGA1TCI)*AREAl(I'+PGA2TCI)*CAREA2CIJ-AREA1(I»-PGA3T(I' 

X *AREA3(I)+FFORT(I)+CFFOPCY) 
COMPUTE NORMAL AND AXIAL HUB TO SHOC~ STRUT FORCES AT HUB 
FONHST(I)-SORTCFOX(I) •• 2+FOY(IJ**2)-MASSCIJ*GREFF*SIPA+SBFOT 
JF(ABSCFTCI)' .lE. FORCHT(J) .ANO. S(l,I) .EO. O.O)GO TO 150 
GO'T0801 
CONTINUE 
FORSSTU)-FT(J) 
SOl(1.,I)-O.O 
IFfIMODE(I).EO.O) GO TO 2q7 
JSTROKCI)-1 
GO TO 289 
COMPRESSION VELOCITY OF SHOCK STRUT IS P,OSITIVE 
IFCS01C1,I'.LE.0.e ,AND. IfP(I).EO.O' GO TO 2 
GO TO 3 
OMTANHCIJ-1.0 
GO TO 281t 
0~TANH(I)-A8S(TANHf2~6*SD1C1,JJJJ 
IFR n)- 1 ' ' 
IFCS(1,J).lT.0.0) GO TO 160 
GO 'TO 161' 
JPSTOP U) -1 . 
IFCS(1,I).lE.DSTOP .ANO. IPSTOPCY).EO.l) GO TO 900 
GO TO 902 
IFCSC1'n.lE.o.005) GO TO 903 
GO TO qOIt 
S02(1,0-0',O 
S01(l,O-O.O 
S(1,IJ-0.0( 
IPSTOP(JJ-O 
GO TO '902 
CONTINUE 
IFfJFSTOPfI) .NE~ OJGO TO 906 
OSTop-Sn,I) i·. , 

FSTOP 1<-2. O*,.,ASS C I) *SOl (1,'J '**210STOP**2" 
IF(Sfl,l' .LE~ DSTO~f2.0)GO TO ,908 
FSTO~(I)~-~STOPK*(OSTOp-~r1~I» , 
GO TO 909 : . 
FSTOP(I)~~FSTOPK*S(l,Ij " 
J F S TO P ( f, -1 " ' 
IFIHI' - 0 
GO TO 901 
FSTOP C I)-O.O 

, , 
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901 IF(PGAIT(t).lE.(PGAIICI)+500.0) .ANO. 

158 
159 

470 

471 

500 

289 

298 

I 291 

293 

294 

I 

I 296 
I 311 

r 

I PGAITfI).GT.(PGA1I(I)-500.0» GO TO 158 
GO TO 15q 
tFCABS(FT(I».lE.FORCHT(t) .AND. S(l,I).EC.O.O) GO TO 500 
IF(S(1,I).GE.0.0) GO TO 470 
IF(SOlfI,I) .LT. O.O)GO TO 470 
GO TO 471 
fFORT(I)--FFORT(I) 
CFFOR(I)--CFFOP(I) 
FORSST(I)--(PGA1T(I)-PGA2T(I»t(AREAl(I)-APINT(I') 

£ +PGA2T(I)tAREA2(I) 
X -PGA3TfI)*AREA3(I)+(FFOPT(I) 
1 +CFFOR(I»*DHTANH(I)+FSTOP(I») 

IFfYNDfLX.GE. l)GO TO 295 
IF(IMODE(I).EO.O) GO TO 297 
ISTROf( (I)-1 
IF(S(1,I) .GT. 0.0) GO TO 295 
IFfIOPCO(I) .EO. 1) GO TO 295 
IF«PGAllfI)-1000.0).LT.PGAlTfI).AND. 

£ PGAIT(I).lT.(PGAII(I)+1000.0JJ299,298 
IF(XVALVE(I) .NE. O.O)GO TO 311 
IF(IPASSII' .EO. I'GO TO 296 
XVALVE(I)·Xf(SV(I)*XMA11IY)+XBIASfI) 
YPASS (I'-1 
GO TO 294 
IF(ICOSV(I) .EO. l'GO TO 291 
IOPCO(I)·O 
IFlXSVIIJ .LT. 0.002 .ANO. XSVCI) .GT. -0.002)291,295 
IF(S02(1,I) .LE. 0.0 .AND. tCOSVCI) .EO. l)GO TO 311 
YFCIOPCO(I) .EO. l)GO TO 29' 
tF(PGA1T(Y) .LE. PGAIY(r» GO TO 293 
IF(YXSVL(I) .EO. l)GO TO 294 
XVALVE(I)·XVALVE(I)+XSVDHNCI)tDELT*PERCNTCI) 
IF(XVALVE(I) .GT. -0.1) GO TO 294 
XVALVE n) --0.1 
IXSVL n )-1 
GO TO 294 
IFfIXSVHfY) .EO. l)GO TO 294 
XVALVECI)·XVALVECI)+XSVD~X(I).OELT*PERCNT(I' 
IF(XVALVEfI) .LT. 0.1) GO TO 294 
XVAlVEI IJ -0.1 
IXSVH (J )·1 
CONTINUE 
Ol TX10 (J) -0.0 
ICOSV C 1)-1 
IFCWFORTfI) .GT. 0.0 .AND. S(l,I) .lE. O.O)GO TO 410 
IF(NAC(I) .EO. l)GO TO 307 
IF(IIXSVHfI) .EO. l)GO TO 305 
XVALVE(I)-XVALVE(I)+XSVOHN(IJ.OElTtPEPCNT(I) 



C 

C 

C 

IF(XVAlVEeI) .lE. 0.0'305,400 
305 XVALVEe!)-O.o 

IIXSVHC 1)-1 
GO TO 400 

307 IFCIIXSVLCI' .EO. 1)GO TO 308 
XVAlVE(I'-XVALVE(!)+XSVD~X(I'*DELT*PERCNTCI' 
IF(XVAlVECI) .GE. 0.0'308,400 

308 XVAlVECI)-O.O 
IIXSVLCI)-1 

400 CONTINUE 
410 IFCXVALVE(IJ .NE. O.O'GO TO 295 

JC OSV e 1)-0 
DElTXICIJ-OElTXCIJ*X~F(I' 
XMACIJ·CDFCIJ+OElTXlCI".X~ACI) 
XHAI1(1)-XMAfI' . 
XSVeIJ-XKSVCI'*X~Al1CI'+XBIAS(I' 
CAll lIMITsexSVeIJ,XSVDOTeI),XSVMAXCI"XSVMINCIJJ 
IPASS (I J·O 
IXSVLeI'·O 
IXSVH (I'-O 
IIXSVL n,-o 
II XSVHU)-O 
IOPCOn)-1 

A-48 

CALL PHLOZ2(PSCI),PRCIJ,XSVCI),QCCI),XlPSVl(I),XLPSV3CI"RClSVCI)~ 
r DSV(I),CSV1eI),CSV3(I),X~U,OTOleR,NITER,PICl',OSlCI',0S3CI») 

295 
297 

IFC1STROKeI' .EO. 1 .AND. S(l,I) 
12 - 2*I+NSTRUT-l 
11 - 12+1 
CAll INTEG(lA(I2',SOZCl,I" 
CALL INTEGCLACIl),SOlCl,I" 

IFCIHODECIJ.EO.OJ GO TO 450 

ENUPCl' - 0.5*AIYYBS*OI77RCIJ*OI77Rel'+(ENCG/CMASNGJ. 
* (ZG77Fl(1'/A8S(lG77Fle1'JJ 

IF(HHMeI' .EO. 1.0)GO TO 130 
SAeI)-O. 
IF(WFORTCY).LT.O.J XSTOT(IJ-ENUPCIJ/C(-WFORTCI)'*COPA) 
IFCWFORT(I).GE.O.O .OR. DOELTACI).LT.O.O' XSTOTCIJ-l.E20 

:C ISSC IS A PERCENTAGE OF S8eI) FOR ACTIVATING CONTROl-COMOC(I' IS U 
lSSCCI'-FWORKCI)*S8CI' 

c 

IFeXSTOTCI,.LE.(ISSCC!'-Sel,I') .OR. RESACI).EO.l.0) SACI)-1.0 
RESACI)-SA(IJ 
IF(SA(IJ.EO.O •• OR. HMM(I,.EO,I., GO TO 130 
WlFORCI'--WFORTCIJ 

VElOEc-eeWLFORel)+WlFORRJ/2,*CWlFOReIJ-WlFORR", 
£ eVMASSll,*REOSlPeIJ) 



C 
C 

• C 

.. 
i 

C 
C 

A-49 

WRJTE(6,121)TYMF.,WlFOR(Y),VELOEC 
121 FORHAT(50H ACTIVE CONTROL YNITIATED ••• TY~E. WlFOR. VElOEC •• 

1 . 3El3.5' 
HMMU)-l. 

130 IF(SC1,I) .GT. O.O)ISETCY'·O 
IF(HMHCI).EO.O.) GO TO 451 
IFC-WFORT(I).GT.(WlFORCJ)+EPSJlOCI»' DfCI'-CWLFORCI)+ 

£ EPSIlOCI»-C-WFORTCI)' 
IFC-WFORTC1J.lT.CWlFORCY)-EPSIlOCI)" OF(1)-CWlFORCI'-

6 EPSIlOCI»-C-WFORT(I» 
IFC-WFORTCI).lE.CWlFORCI'+EPSIlOC1J'.ANO. 

6 -WFORTCI'.GE.CWlFORCIJ-EPS1LOCI)') 
I 457.456 

~57 IFCSCl.I) .lE. O.O,GO TO ~'6 
IFCWFORTCI' .GT. 0.0 .AND. OSVCU(I) .IT. 0.0'454,455 

4~4 DFCI)-WLFOR(I)-C-WFORTCI" 
GO TO 456 

~55 OFCI)·O.O 
4~6 OElTXCI'.SCl,I'-XSCOHCI' 

YFCSCl.!) .lE. 0.0 .AND. ISETCI' .EO. O)GO TO 451 
GO TO 452 

451 DFCU·O. 
DEL TX (I '-0. 

452 XMACY'-COFCI)+OElTXICI'J.XKACI) 
IFCGNR.EO.1 •• ANO. XMACI'.GT.O.' XMA(1'

I XMACI).SORTCCPGAITCI)-PGAlACCI)' 
X ICPGAHACCIJ-PGA1TCI") 

NOTEI SUBROUTINE 'FlOIE2' COMPUTES THE FLOWS FROM THE PRESSURES 
IN UNITS OF INCHES. 

PICIJ·PGAITCI"144. 
COMPUTATION OF HIGH PRESSURE ACCU~UlATOR NITROGEN VOLUME 
AND ACCUMULATOR PRESSURE 
VOlANT(I'·VOLANT(I)+OSYNC1J·OElT-OPUMPSCI)·OElT 
PSCI)-(CCPGAHACCI)+PATM).CVOLANICI'/VOlANTCI)'**GAHA'-PATHJ'144.0 
IFCPSC1J .GE. 3000.0'464,465 

464 PS(I'-3000.0 
VOlANTJI'·YOlANI(I) 

465 VOLAHTCIJ-VOlAC!CI'-VOLANTCI) 
IFCVOlAHTCI' .lE. 0.0)466,467 

466 WRJTEC6,1050)TIMf 
1050 FORMATCIHOl145H ACCU~UlATOR OIL VOLUME INSUFFICENT AT TIME-,E16.8 

1 If) 
CALL LGEAR6 
STOP 500 

467 CONTINUE 
; CAll FlOZE2CPSCI).PRCI,.PICI).XLPSVICI,.XLPSV3'IJ,RCLSYCI),OSVCI), 

S XSVCI).OS1CI"OS3'IJ.CSY1CI).CSV3(IJ,XMU' 
OSVICI)·OSlCI)/1728. 



C 
450 

OSV3(I)-QS3(I)/1728. 

CONTINUE 
aSV(I)·QSV1(I)-QSV3(I) 
IFCQSV(I) .IT. O.O)NACeI)-1 
IF(QSV(I) .GT. 0.0)NACeI)-2 
IF(NACCI) .NE. 2) GO TO 462 
aSVN( J)-QSveJ) 
GO TO 463 
aSVN<I )·0.0 

ORIeNAL P.0&~::Z SS 
OF POOR QUAU)'t 

A-50 

462 
463 

C 
IF(SOle1,I).lT. 0.0 .ANO.PGA1T(I).lE. -1600.0)PGA1TCI).-1600.0 

RETURN 
END 

*IOENT CSCM005 
*OElETE ACOAlK.1,ACOBlK.7 

4,AlGOUMI ,COfFO(5) ,COEF3(5) ,COPA 
.*OElETE CSCMO~4.1,CSCM004.1 

9,GAMAH(5) ,AlGOUM2 ,G~R ,HMM(5) ,ICOSV(5) ,INITSW 
*OElETE CSCH004.4,CSCM004.4 

\ 

*,IMOOE(5) ,CHASNG ,VMASS(5) ,ZOANT ,INOEACT(5),VElOEC(5)' 
I,COEFl(5) ,lHOOE(5) 

,*OElETE CSCM004.5,CSCH004.5 
, IF(TPO.lT.THAX) GO TO 413 
*OElETE ~IMIN.114,HI~IN.114 

IFeeXF-XO).GT.I.E-10) GO TO 211 
*OElETE CSCM003.21,CSC~003.21 
*OElETE ACTINIT.33,ACTINIT.33 

*,OOM21(ZO',SlENOllM(10),GAMA,OUM15(12),INONWS,OOM22(10),ETAOES, 
*OElETE ACTINIT.35,ACTINIT.35 
*OELETE CSCH002.22,CSC~002.22 

DATA IOPCO,ISET,ISTROK,NAC 110*1,10*01 
, *INSE~T CSCH002.23· . 

DATA INOEACT~INOINT,INITSW 15*0,5*1,11 
DATA FFORT,FON~ST'fORCHT,FORSST,WFORT 125*0.01 
DATA Qc,aO,OSV1,OSV3,aSVCU,aTOlER 125*0.,0.00011 
DATA OCON,OMTANH,OF,OP1,OElTX~OElTX1,OLTXIO 16*1.0,25*0.01 
DATA XSVOOT,XSVOO,~SVOOO 115*0.01 
DATA REOSlP,SBFOT,VCU~,VElOEC 15*10QOOO.,0.,10*O.01 
DATA XMA1,XHA2,XHA3,XMA4,XMA6,X~A7,XMA9,XMA10 140*0.01 

. DATA XHA,XMA5,XHA8,XMAll 120+0.01 
: *OElET~ . ACTiNXT~71,ACTINIT.71 
• *OElETE ACTINIT.73,ACTINIT.7, 
i *OELETE CSCH004~11~C~CM004.11 
• *OElETE ACTINIT~eO,ACTINIT.e2 
*OElETE ACTINtT~87,ACTINIT.I05 
*OElETE AC1INIT.107,ACTINIT.I0B 
*OElETE ACTINIT.I10,ACTINIT.115 

COEFICI) • COSV(I)*SQRTfl.*GRffF/GAHAHCI')*144. 



CSVlCY) • COEFl(I)*WSVr 
CSV3(I) • COEFl(I)*WSV3 

· tOElETE ACTINIT.118,ACTINIT.118 

C 

OSVlC r, • 0.0 
OSV3(I) • 0.0 
IF(ITO.EO.l) GO TO 60 
IFCI~ODECI'.EQ.O) GO TO 80 

· *INSERT ACTINIT.126 

C 
I 

GO TO 80 

60 CONTINUE 
HMM(J) • 1.0 
INOEACT (J' • 2 
lMODECI) • IHOOE(I) 
IMOOE(I) • 0 
AP2TOCI' • PGA2ICI'+PATM 
VOlITCI) • VOlIICI)-CAREAICI)-APINTCY')*SCl,l' 
VOL3TCI) • VOl3I(I'+ARFA3(IJ*SCI,IJ 
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VOL2TCI' • VOl2ICI)-CAREA2(I)-AREAlCI)+APINTCI)'*SCl,I' 

C 

• +(YOl3TCI)-VOl3ICI'J-VCUHCI' 
PSA2ICI' • AP2TOCI)*CeVOl2ICI'/VOl2T(I"**SAMA'-PATM 
PGAII(I) • PGA2ICI) 
PGA3ICIJ • PGA2ICI) 
FOPSSTeIt • -CPGA2ICIJ*AREA2CIJ-PGA3ICI)*AREA3CI) 

• +DMTANHCIJ*CFFORTCI)+CFFORCI')+FSTOPCI" 
WFORTCI' • FORSSTCIJ 

eo CONTINUE 
. I*DElFTE ACTINIT.130,ACTINIT.130 

j*OElETE ACTINIT.132,ACTINIT.132 
'*OELETE ACTINIT.135,~CTINIT.139 
!*DElETE CSCM004.12,CSCM004.13 
I 

'*OELETE CSCM004.14,CSCMOD4.14 
( CALL AlGEARl 
:*INSEPT AlGEAR.69 
i EQUIVALENCE COM8(79),XCGRF' 
:*DElETE CSCM002.42,CSCM002.43 
I DIMENSION IPSTOPC5',AIC(5J,PGAITC5' 

DATA AIC,IPSTOP /5*0.0,5*01 
*OElETE CSC"003.24,CSC"003.24 

RXCGI • RXCI'-1CGRF 
C"ASNG • l+(AMASS*RXCGl*RXCGl'/AIYYBS 

· *OELETE CSCM002.48,CSCM002.48 
lOANT • ZG77Flll,-QI77PI1,*RXCl' 

*OElETE CSCMOD4.21,CSCM004.21 
18 CONTINUE 

;*INSERT CSCM004.22 
~NSPRNG • 0.0 



C 

00 22 I·l,NSTRUT 

ORIGINAL pru.~'?! tss 
OF POOR QUALi'N 

IF(ITO.EO.l .AND. TIHE.GE.2.0) IHOOE(I) • tHOOE(I) 
IF(0~ET01(I).NE.0.0) UNSPRNG • UNSPRNG+HASS(I) 

22 CONTINUE 
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• 
OWFORT • (-SORT(AXP7F.AXP7F+AYP7F.AYP7F+AZP7F.AZP7F'+GREFF'* 

(AMASS-UNSPPNG) 
C 

CAll ACTNG 
C 
*INSERT 
C 

CSCM004.23 

WFORT(I' • OWFORT/(NSTRUT-l' 
C 
*OElETE AlGEAR.106,AlGEAR.I06 

IF(ZG77Fl(1,.GE.VElOEC(I)' GO TO 90 
! *OElETE AlGEAR.IOe,AlGEAR.I0e 

25 IF(ZG77Fl(1).GE.VElOEC(I'+XG77F1(1'*TAN(0~PUN" GO TO 90 
.OElETE AlGEAR.256,ALGEAR.256 
*OElETE AlGEAR.261,AlGEAP.261 

296 IF(WFORT(Y'.GT.O.O .ANO. S(l,I'.LE.O.O) GO TO 400 
.OELETE AlGEAR.274,AlGEAR.271t 

400 CONTINUE 
.OELETE AlGEAR.277,AlGEAR.277 

IF(XVAlVE(I).NE.O.O) GO TO 295 
! *OElETE CSCM002.113,C5CH002.113 

IF(IMOOE(I).NE.O.O) GO TO 119 
OSVUl) • 0.0 
OSV3(1) • 0.0 
GO TO 4'0 

.OElETE CSCH002.124,CSCH002.124 
VElOEC n ).( (WLFOR n )+WlFORR')12 •• (WlFOR (l '-WlFOPIU" 

.OElETE CSCH004.27,CSC~004.27 
i • (V~ASS(I)*REOSlP(I» 

I
I *OElETE AlGEAR.308,'AlGEAR.30e 

WRITE(6i121) TIME,WlFOR(I),VElOEC(I) 
. *OElETE ACTNG.60,ACTNG.60 

I 
· S02(2,'),S01(2,5),S'(2,5'"OHETOl(2,') 

.0ElETE ACTNG.62,ACTNG.62 

I
, EOUIVAlENCE (OlGOE(l),tA(1)), (OMT011(1),OHET01(1,1) 

*OElETE ACTNG. eO,'ACTNG .80 

I
i, ' IF(ZOANT.GE.VElOEC(·In 90,40 

*OElETE ~CTNG.81,ACTNG.el 
25IFUOANT.GE.VElOEC(J)+XG77Fl(1)*TANCOMRUN» GO TO 90 

*lNSERTACTNG~97 
UNSPRNG • 0.0 
IF(OHET01(1)~NE.O.0) UNSPRNG. MASS(l) 
WFORT(1) • SR(l)*CVHASS(1)-UNSPRNG) 

*OELETE ACTNG.241,ACTNG.241 



OHlGfNt;L P;~Cf! CfilJ 

OF POOR QUALITY 

296 IF(WFORT(I).GT.O.O .AND. S(l,I).lE.O.O) GO TO 400 
*DElETE ACTNG.2~5,ACTNG.2~5 

IF(XVAlVE(I).NE.O.O) GO TO 295 
*DElETE ACTNG.277,ACTNG.277 

IF(I"ODE(I).NE.O.O) GO TO 119 
QSVlfI) • 0.0 
QSV3(I) • 0.0 
GO TO 450 

119 CONTINUE 
*DElETE ACTNG.292,ACTNG.292 

VElOEC(I) • «WlFOR(I)+WlFORRJ/2.*(WlFOR(IJ-WlFORR,,/ 
. *DElETE ACTNG.294,ACTNG.294 
I WRITE(6,121) TI"E,WlFORCI),VElDEC(Y) 
:*DfLETE DECOMP.4,DECO~P.4 
I COMMON /IPSCO~/ IPS 
*DElETE SOlVE.4,SOlVE.4 

COMMON 'IPSCO"' IPS 
*INSfRT ACTIN.II 
C 
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c-~-----------------------~-------------~------------~---------. C THE 100 LOOP PROCESSES DATA CARDS UNTIL ENDACT IS ENCOUNTERED 
. c-----------------------------------------------------------------

C 
*INSERT 

. C 
c----------

I*INSERT 
:C 
I C---------
!*INSfPT 
iC 
c-----~----*INSEPT 
C 
c----------
:*INSERT 
;C 
ic------~---
,*INSERT 
C 
:C----------
!*INSEPT 
:C 
i 

ACTIN.17 

READ A DATA CARD ---------------------------------~--. ACTIN.22 

IGNORE REMARKS -~------------~-------------------~-
ACTIN.23 

TEST FOR END OF ACTIVE DATA ------------------------
ACTIN.24 

LOOK FOR A MATCHING MNEUMONIC ----------------------
ACTIN.28 

NO HATCH FOUND ------------------------~--~-------~-ACTIN.30 

FOUND A "ATCH ~-~~--------~-----~----------------~. 
ACTIN.3I 

iC _____ ~ ___ ~ ________________ ~ _____ ~ _______________________ ~ 

C SET INDEX TO ADDRESS IN ACTIVE AND CORRECT FOP OFFSET 
C (INC ON DATA CARD) . . 
~C-~-----~---------~--------------------~-------~--~------~. 
C 
*INSEPT ACTIN.34 



C 

ORIGiNAL PI-HiE (~~ 
OF POOR QUAlIl'V· 
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C---------- INITIALIZE ALL FLAGS AND COUNTERS -----------------------
*INSERT ACTJN.44 
C 

c--~-----------------~-----------------------------------------------jC THE 210 LOO~ SCANS DATA COLUMNS ON A SINGLE CARD 
·C-----~-------------~-----------------------------------------~----. 
C 
*INSfRT 
C 

ACTIN.lt6 

c--------~ IGNORE BLAN~S ------~-~--------------------~---------" *INSERT ACTIN.It? 
C 
c-----------
*INSFRT 
C 
c----------
*INSERT 
C 
c----------
*INSERT 
C 

c-----~---*INSERT 
C 
c-----------
*INSERT 

I~----------*INSERT 
C 
c----------
*INSERT 
C 
c----------
*INSEPT 
C 
c----------
*INSERT 
C 

COMMA SEPARATES NUMBERS -------------------------------ACTIN.48 

REAL NUMBER --------------------------------------~----ACTIN.49 

SCIENTIFIC NOTATION --------------~-------------------~ ACTIN.50 

NEGATIVE -----------------------~---------------------~ ACTIN.'1 

NON-NUMEPIC CHARACTEP ---------------------------------ACTIN.52 

ALPHABETIC CHAPACTER -----------------------------------ACTIN.53 

CORRECT FROM DISPLAY CODE TO INTEGER DIGIT ------------
ACTIN.~' 

LEFT POSITIVE INDICATES NO DECIMAL POINT HAS BEEN FOUND 
ACTIN.57 

LEFT NEGATIVE INDIC~TES A DECI~AL POINT H~S BEEN FOUND . 
ACTIN.63 

·c----~-------------------------------------------------------------;C ~ COMMA OR END OF DATA CARD SIGN~LS END OF NUMBER 
c-------~---------~----------~------------------~-------------
C 
*INSERT 

:C 
ACTIN.66 

'C---------- COMBINE LEFT AND RIG~T PORTIONS OF REAL NUMBER --------
*INSEPT ACTIN.70 

·C. ~ 



c--~-----~- STORE IN ACTIVE BLOCW -----~----~----------~---
*INSERT ACTIN.71 
C 

iC---------- RESET FLAGS AND COUNTERS -----------------------
*INSERT ACTIN.83 
C 

C-------- NO DECIMAL POINT FOUND ------------------------*INSERT ACTIN.86 
C 
C---------- DATA GIVEN IN SCIENTIFIC NOTATION -------------
*INSERT ACTIN.89 
C 
c----~--- INTEGER OATA ~~~-~~----------~--------~---. 
*INSERT ACTIN.90 
C 

c---------- REAL DATA -----------~---~-----------------~, *YNSERT ACTIN.93 
C 
C---------- SET FLAG TO SHOW A DECIMAL POINT WAS FOUND ----
*INSERT ACTIN.96 

. C 
c---------- SET FLAG TO SHOW SCIENTIFIC NOTATION ----------
*INSERT ACTIN.99 

. C 
C---------- ACCUMULATE EXPONENT ---------------------------
*INSERT ACTIN.I03 

. C 
c---------- NEGATIVE NUMBEP -------------------------------
*INSERT ACTIN.I04 
C 

C---------- NEGATIVE EXPONENT -----------------------------
*INSERT DIPACT.3 
C 

c--~------------------------------~--~---------------~--C ACTIVE CONTROL DATA IDENTIFIED BY THE MTH MNEUMONIC 
C IN ARR~Y NAME IS STORED IN THE ACTIVE COMMON BLOCK 
C AT THE ADDRESS CONTAINED IN THE MTH WORD IN ARRAY LOC. 
c----~----~-------------------~------~~----~-~-----
C 
*IDENT PINARY 
*DElETE CSCM005.4_CSCM005.4 

1_COEFl(5',LMODF.(5),PINN(30),PINM(30),STRON(30), 
2 STROfH30) 

*DELETE CSCMOD3.20,CSCMOD3.20 
CO"MON/ACTOIR/NAME(75',LOC(75' 

*INSERT CSCMOD5.21 
IF(KAPT(I'.EO.l) GO TO 50 
APINT(I' • O. 
IF(KAPT(I).EO.OJ GO TO 50 
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ORIGINAL PAGE ts 
OF POOR QUALITY A-56 

IFfI.GT.1) GO TO 25 
STROK - -1. 
00 10 J-1,29 
tF(STRONfJ).lT.STROK) GO TO 15 
STROK - STRON(J) 
IF(S(1,I).GE.STRON(J).ANO.S(1,I).lE.STPON(J+1» GO TO 20 

10 CONTINUE 
15 J • J - 1 
20 APINT(I) - PINN(J) 

GO TO 50 
25 STROK - -1. 

00 30 J-l,29 
IFfSTROH(J).lT.STROK) ~O TO 35 
STROK - STROH (J) 
IF(S(1,I).GE.STROHfJ).ANO.S(1,I).lE.STROM(J+1» GO TO 40 

30 CONTINUE 
35 J - J - 1 
40 APINT(I) - PINMfJ) 
50 CONTINUE 

.0ElETE AlGEAR.126,AlGEAR.128 
'.OElETE ACTNG.99,ACTNG.101 
;.OElETE ACTIN.3,ACTIN.3 

COHMON/ACTOIR/XNAME(75),lOCf75) 
:.OElETE CSCM002.34,CSCMOD2.35 

COMMON/ACTIVE/OATA(802) 
OIMENSION IRA(55),~SGf58),IOATAfe02) 

.INSEPT ACTIN.I1 
C 
C ZERO OUT PIN ~NO STROKE ARRAYS 

'C 
00 10 J-683,e02 
OATAfJ) - O. 

10 CONTINUE 
'.OElETE ACTIN.13,ACTIN.13 

1 FORMATfA6,lX,A3,lX,55Rl,I2) 
.0ElETE ACTIN.25,ACTIN.25 

00 110 1-1,75 
.• 0ElETE OIRACT.3,0IRACT.3 

COMMON/ACTOIR/NAME(75),lOC(75) 
.0ElETE CSCM002.3I,CSCM002.3I 

5 6HZETAC1, 6HZETAC2, 6HIMODE, 6HPINN , 6HPINM , 
6 6HSTRON, 6HSTROM I 

.OElETE CSCM002.33,CSCM002.33 
7 644, 645, 651, 683, 713, 743, 7731 

.IDENT KlUGEZ 

.INSERT lGEAR1.155 
C 
C ••••••••• 
C 



c* ••••••••• TEMPORARV FIX TO FPEEZE NOSE SECONOAPV 
C 

IF(I.EO.1' GO TO 59 
C 

C •• •••••••• C 
.rOENT SECFIX 
.INSERT lGEAR1.173 

S2(1.1' • -0.5*ES2(Y) 
S201(1,I' • -1.E-10 
S202(1,I' • -1.E-10 

.0ElETE lGEAR1.183,lGEAR1.184 
61 IF(S202(I,I).lT.0.) GO TO 140 

IF(S201(1,1'.lT.O.' S201'l,I' • O • 
• INSERT lGEAR1.187 

S20l( 1, I) • O. 
*INSERT lGEA3C.I09 

IF(TMP(I'.lT.O.) WRITE(6,1234' I,S2(1,1),5201(1,1), 
1 S202(1,1) 

1234 FORMAT(IX,7H.-.-.-.,I5,3f16.8' 
IF(THP'1'.lT.0.' GO TO 31 

.IOENT TABFIX 

.OElETE lGEA3C.205,lGEA3C.205 
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CAll HIHO'3,lOC'7',NS2NOV,NSTRUT,OU,OU,S2C1,I"FI,OU,OU,C2(I)' 
.OElETE lGEA3C.208,lGEA3C.208 

CAll HIHO(3,lOCC6),NS2NOV,NSTPUT,OU,OU,S2(1,I',FI,OU,OU,C2(I)) 
.YDENT XSVf400 
.0ElETE AlGEAR.224,AlGEAR.224 

500 CONTINUE 
.INSERT AlGEAR.230 

XVAlVE(I' • XSV(I' 
.0ElETE AlGEAR.233,AlGEAR.233 

! 299 CONTINUE 
· IF(XVAlVE'I'.NE.O.' ~O TO 311 
· .INSERT CSCHOD5.70 

XSV(I' • XVAlVE(I' 
· tOElETE ACTNG.209,ACTNG.209 

500 CONTINUE 
.INSEPT ACTNG.213 

XVAlVE(I' • XSV(I) 
; .OElETE ACTNG.216,ACTNG.216 
, 299 CONTINUE 

IF(XVAlVE(I,.NE.O.' GO TO 311 
.INSERT ACTNG.254 

XSVCI' • XVAlVE(I' 
, .rOENT GENFI X 

.OElETE REST.32,REST.32 
COMMON/XACTNG/AICX(5',IPSTOX(5"OM35(3' 

. *OElETE EXE .24" EX.E.24 



ORIGINAL PAGE t~ 
OF POOR QUALITY 

1* OM~3 ,INOVPC ,DM~4 ( 7),NC~SE 
*OELETE SOOMODS.l,SDDMODS.1 

34 00 35 11-1,4059 
*r~SEPT EXE.55 

NCASE - IH 
*tNSEPT XMAFIX.7 

PElllN 0 7 
*OELETE CSCMOD6.4,CSCM006.5 
*INSEP.T MIMIN.113 

00 45 1-1,5 
45 INOINT(I) - 1 

*OELETE OELTFIX.l1,OELTFIX.ll 
COMMON/XACTNG/AIC,IPSTOP,UNSPPNG,NIN,TIMEl 

*IOENT OELTFXX 
*INSEPT CSCM005.48 

DATA TIMEL,NIN/O.,O/ 
*INSERT ALGEAP'.~3 

IF(NIN.EO.O) TIMEl - TIME 
NIN - 1 
OElT • TIME - TIMEL 
TIMEL • TIME 

*OELETE OELTFIX.3,OElTFI~.5 
*INSEPT ACTNG.67 

DATA TIMEL,NIN/O.,O/ 
*OElETE OElTFIX.13,DElTFIX.15 

IF(NIN.EO.O) TIMEt - TIME 
NIN - 1 
DELT - TIME - TIMEL 
TIHEL - TIME 

*IDENT M00282 
*DELETE REST.31,REST.31 

COHMON/XALGEA/AIC(5),OM34f14',IPSTOP(5),OH3~Xf12) 

*DELETE XHAFIX.7,XMAFIX.7 
READ(7) (DHOl(IJ),IJ-l,11081) 

*DELETE XHAFIX.8,XHAFIX.8 
WRITE(7) (DMD1fIJ),IJ-l,11081) 

*DELETE REST.82,REST.82 
2 PGA1T,RXCGl,TTIME,UNSPRNG,NIN,TIHEL 

*DElETE CSCMOD2.106,AlGEAR.217 
159 IFfS01(1,I).LT.O.) GO TO 471 

*OElETE ACTNG.200,ACTNG.202 
159 IF(SD1C1,t).lT.0.) GO TO 471 

*IOENT M00296 
*OElETE CSCM002.eO,CSCMOD2.80 

IFCIMOOE(I).EO.O.ANO.S(1,I).EO.0.) 112,113 
.0ElETE CSCM002.133,CSCM002.133 
*OElETE ACTNG.126,ACTNG.126 

IF(S(1,I).GT.O •• OR.IHODEfI).EO.1) GO TO 113 
.YDENT REST1 
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*OElETE PEST.35_REST.35 
COHHON/XAUTS/OM3e(11' 

*OElETE H00282.2_H00262.2 
REAO(7) (OHOICIJ',IJ-l,1108~' 

*OElETE H00282.3_H00282.3 
WRITE(7) COH01(IJ),IJ-l_11084' 

*OElETE REST.93_REST.93 
1 THP2_THP3_THP5_0ElTS_ERPOR_IPR 

*rOENT H00329 
*rNSERT HIHIN.17 

H - AHINICHT_HTl_HT2,HT3' 
*OElETE HTTRY.2_HTTRY.2 
*OElETE CSCH002.131_CSCH002.132 
*INSERT AlGEAR.439 

OPI(I) - f-OOCI)+QSVl(I)-OSY3(I)+(AREAlCI) 
1 *SOlCl_I)'*8ETA/VOllTCI' 

IFCSC1_I,.NE.0 •• OR.AICCI'.NE.l.) GO TO 6~ 

OPIU' - O. 
61t CONTINUE 

I3 - I + 3*NSTRUT 
CAll INTEGClACI3),OPl(I» 

*INSERT AlGEAR.515 
IFCIHOOECI).EO.O) GO TO 28 

*OElETE AlGEAR.517_AlGEAR.518 
*OElETE CSCH002.138_CSCH002.139 

19 - I +9*NSTRUT 
CAll INTEGClACI9)_OlTXIOCI" 

*INSERT CSCHOOS.I02 
IFCIHOOECI'.EO.O) GO TO 6 

*IOENT H00351 
*INSF.RT H00329.5 

PGAITICI) - PGAIICI' 
PGAITCI) - PGAII(I) 

*IOENT HOOI029 
*OElETE REST.l~_REST.l~ 

COHHON/UPOCAl/OHI4(201) 
*OElETE REST.24,REST.24 

COHHON/XHIHIN/DH26(1008' 
*OElETE CSCH003.~_CSC"003.~ 

COHHON/UPOCAl/NUH_P(100),Y(100) 
*OElETE REST1.2,RESTl.2 

REAO(7) (OHOICIJ',IJ-l_1120~' 
. *OElETE RESTl.3,PESTl.3 

WRITE(7) COHOl(IJ)_IJ-1_11204' 
*OElETE INUPO.5,INUPO.5 

COHHON/UPOCAl/NUH,PCIOO)_YCIOO) 
*OElETE INUPQ.6_INUPO.6 

IFCNUH+N .lE. 100) GO TO 5 
*OElETE INUPO.9,INUPO.9 
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ORIGINAL PAGU ta 
OF' POOR QUALlTY 

A-60 

100 FOP"AT(*ONU~BER OF INTEGRATION VARIABLES EXCfFOS MAX LIMIT 100*) 
*OElETE lNUPO.3,LNUPO.3 

CO"~ON/UPOCAl/NUM,P(lOO),Y(lOO' 

*OElETf INPUZ.3,INPUZ.3 
CO~MON/UPOCAl/NU",P(100),Y(100) 

*OElETE INPUl.5,INPUZ.5 
q DO 10 1-1,100 

*OElETE INTEG.3,INTEG.3 
CO"MON/UPOCAlfNUH,P(100),Y(100) 

*OElETE UPOAT.4,UPOAT.4 
COMMON/UPOCAlfNU~,P(100),Y(100) 

*OELETE MIMIN.1,~IMIN.1 
COMMON/UPOCAl/N,P(100),Y(100) 

*OElETE MIMIN.q,MIMIN.IO 
DIMENSION YMAX(100),YO(100),PO(100),S(100),YP(100),Yl(lOO), 

1 Z(100),XK(100,3) 
*OElETE lGOET.3,lGOET.3 

COMMONfUPOCAl/NUM,P(100),Y(100) 
*10ENT M001040 
*INSEPT AUTS.406 

OElaI - OElaOE 
*IDENT MODMIM 
*OElETE MIMIN.113,MIMIN.113 

WRITE(6,10l) HT,H 
701 FOR"AT(* INTEG RTN. HT - *,E1'.8,* H - *,E1,.e) 

*IOENT M001048 
*OElETE AlGEAR.326,AlGEAR.326 

456 OElTX(I) - $(1,1)*12.0 - XSCOM(I) 
*OElETE ACTNG.312,ACTNG.312 

456 DElTX(I) - S(1,1)*12.0 - XSCOM(I) 
*IOENT HODII03 
*INSERT lGEARl.156 
C MOOIFICATION TO ACCOMOOATE SECONDARY PISTON OF F4 ~AIN GEAR 

IF(S(I,I).lE.O.) GO TO 5q 
I~(S(1II).GE.SB(I)~(S2T(I)-S2(I,I») 83,85 

C SECONDARY PISTON IN CONTACT WITH ORIFICE TUBE 
83 IF(Soi(1,I)+1.E-4.GE.S201(I,I») 84,85 
84 S201(I,I) - S01(1.1) 

S202(I,I) - S02(I,I) 
GO TO 60 

85 CONTINUE 
*IOENT -A ERAT . 
*INSERT REST.31 

COMMb~/AEROCO/0~41(8) 
COM~DN'~AERti'0~42(2j 

*oelET~"Ob1029~4,MOOI02q.4 
READ(1) (OMDl(tJ),IJ-l,11214) 

*OElETE MOOI029.5,H001029.5 
WRITE(~)(DMnl(IJ)jIJ-l,11214) 



:*INSERT OPT1.204 
! CALL AER04 
*INSERT OPT1.545 

SUBROUTINE AER04 

ORIGINAL PP'G~ if) 
OF POOR QUALITY 

COMHON/OIPCOM/OM1(2),X 
COMMON/TABCOM/lOCS(115),ST(115) 
CO"~ON'TABOIR/TABlE(800) 
COMMON/AEROCO/RTABIO(2),PTA880f2),lTABlO(2),lTAB80C2) 
COMHON/XAEPO/NIN,TIMEl 
REAL lTABlO,lTAB80 
DATA TIHEl,NIN/O.,Ol 
DATA RTAB10,RTAB80,lTABlO,lTAB80/S*0.I 
IFCNIN.EQ.O) TIMEl • X 
NIN • 1 
OELT • X - TIMEL 
THIEL • X 
INOl • lOCS(45) 
IN02 • lOCS(114) 
ATAB11 • TABlEfINOl) 
ATAB12 • TABLE(INOl+1) 
ATAB81 • TABlECIN02) 
ATAB82 • TABlE(IN02+1) 
ATABll • ATABII + RTABI0(1'*OfLT 
ATAB12 • ATAB12 + RTABI0CZ)*OELT 
ATAB81 • ATAB81 + RTAB80(1)*OELT 
ATA882 • ATAB82 + RTABeOCZ)*DELT 
IF(RTAB10fl'.GT.0 •• AND.ATABll.GE.LTABlO(1') GO TO 40 
IF(RTA810Cl).lT.0 •• AND.ATABll.LE.LTA810Cl» GO TO 40 

10 IFfRTAB10(2).GT.0 •• ANO.ATAB12.GE.lTABIO(2') GO TO 50 
IFfRTABI0(2).LT.0 •• ANO.ATA812.lE.LTA810C2)) GO TO 50 

ZO IF(RTAB80(1).GT.0 •• ANO.ATA881.GE.lTAB80(1') GO TO 60 
IFCRTAB80(1).LT.0 •• ANO.ATAB81.LE.LTAB80rl» GO TO 60 

30 IFfRTAB80(Z'.GT.0 •• ANO.ATAB8Z.GE.LTAB80rZ)' GO TO 70 
IFfRTA880CZ).LT.0 •• ANO.ATAB82.LE.LTAB80(Z') GO TO 70 
GO TO 80 

40 ATABll • LTABI0(1) 
RTABIO(I) • O. 
GO TO 10 

50 ATAB12 • LTARIO(2) 
RTABIO(2) • O. 
GO TO 20 

60 ATABSI • LTAB80(1) 
RTAB80n) • O. 
GO TO 30 

70 ATAB8Z • lTAS80(2) 
RTAB80(2) • O. 

80 TABLEfIN01) • ATA811 
TABlEfINDl+1) • ATAB12 
TABLEfIN02) • ATAB81 

A-61 



TABlE(IND2+1) • ATAB82 
RETUR N 
END 

*INSEPT JMMODS.l1 
IFfSYM.EO.6HRTABIO) GO TO 905 
IFfSYM.EO.6HRTABeO' GO TO 905 
IFCSYM.EO.6HlTABIO' GO TO 905 
IFCSYM.EO.6HlTAB80' GO TO 905 

*YNSERT JM~OOS.16 
905 CAll AEROINfSy~,RA) 

GO TO 100 
*INSERT READ.194 

SUBROUTINE AEROIN(Sy~,RA' 
DIMENSION RA(55) 
COMMON/AEROCO/DATAXf8' 
DATA OATAX/S*O.I 
CAll lINES(l' 
WRITEf6,l' SYM,RA 

1 FOPMATC18X,A6,5X,55Al' 

ORIGINAL PAGE [~ 
OF POOR QUALITY 
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2 FORMATC*OERROR.IllEGAl CHARACTER IN NUMERIC FIElD*,lR1,2H**" 
IFCSYM.EO.6HRTAB10' INDEX • 1 
YF(SYM.EO.6HRTABeO' INDEX - 3 
IFfSYM.EO.6HlTAB10' INDEX - 5 
IFfSYM.EO.6~lTABSO) INDEX - 7 
NUMEXP • 0 
NEXP - 0 
lEX' • 0 
Nl • 0 
NR - 0 
NUMl - 0 
NUMR - 0 
ISIGN • 0 
JSIGN - 0 
lEFT - 1 
00 210 1-1,56 
IFfI.EO.56) GO TO 140 
IF(RAfI).EO.IH , GO TO 210 
IF(RAfI).EO.IH,) GO TO 140 
IF(PA(I).EO.1H.' GO TO 170 
IFfRACI'.EO.1HE' GO TO 180 
IFfRAfI).EO.1H-' GO TO 200 
NUM • SHIFTfRACI),6) 
NUM - NUM.AND.000000000000000000778 
IF(HU~.GT.36) GO TO 130 
IFCNUH.lT.21' GO TO 130 
HUM - NUM - 27 
IFftEXP.EO.1) GO TO 190 
IFClEFT.GT.O' NUMl - 10*NUMl + HUM 
IFClEFT.GT.OJ.Nl • Nl ~ 1 



IFflEFT.lT.O) Nm~R • 10*NUMR + NUM 
IF(lEFT.lT.OJ NR • NP + 1 
GO TO 210 

130 CAll lINESC3' 
WR I TE C 6,2' R A ( I) 
GO TO 210 

140 IFfNl.EO.O.ANO.NR.eO.O) GO TO 210 
IF(NR.EQ.O' GO TO 160 

ORIGINAL FAGZ CS A-63 
OF POOR QUALITY 

• I X • FlOAT(NUMl' + FlOATfNUMR)/CI0.'**NR 
IF(JSIGN.EQ.1J NUMEXP • -NUHEXP 
IF(IEXP.eO.l' X • X*(10.)**NUMEXP 
IF(ISIGN.EO.l' X • -X 

150 OATAX(INOEX' • X 
NUMl • 0 
NUMR • 0 
Nl • 0 
NR • 0 
LEFT • 1 
ISIGN • 0 
JSIGN • 0 
IEXP • 0 
NEXP • 0 
NUMEXP • 0 
INDEX • INDEX + 1 
GO TO 210 

160 X • NUHl 
tF(JSIGN.EO.l) NUMEXP • -NUMEXP 
IF(YEXP.EO.I) X • X*(10.'**NU~EXP 
IF(IStGN.eO.1) X • -X 
GO TO 150 

170 lEFT • -1 
GO TO 210 

180 IEXP • 1 
GO TO 210 

190 NUMeXp • 10*NUMEXP + NUM 
NEXP • NEXP + 1 
GO TO 210 

200 IFCIEXP.EO.O) ISIGN • 1 
IF(IEXP.NE.O) JSIGN • 1 

210 CONTINUE 
RETURN 
END 

*IOENT M002056 
*INSERT REST.~2 

DATA OM~1/8*0.1 
\.OElETE CSCM002.17,CSCM002.17 
i EOUIVAlENCE (OM5(16',GREFFJ,(OM1(37),AIYYBS' 
. *OElETE AERAT.6~,AERAT.6~ 
.*OElETE PINARY.26,PtNAPY.26 



()RIGINAL PP.~E [5 
OF POOR QUALl7V 

COMMON'ACTDIR/XNA~E(77),LOC(77) 
*DElETE PINARY.36,PINARY.36 

DO 110 1-1,77 
*DElETE PINARY.37,PINARY.37 

CO~MON/ACTDIR/NAME(77),lOCC77) 

*DElETE PINARY.3Q,PINARY.3q 
6 6HSTRON, 6HSTROM, 6HPEDSlP, 6HDSTOP I 

*DELETE PINARY.~0,PINARY.40 
7 6~4, 645, 651, 683, 713, 743, 773, 392, 1401 

*lDENT MOD2075 
*DElETE M00282.5,AlGEAR.219 

159 SIGX - O. 
IF(SOl(l,I).EO.O.) GO TO 471 
SIGX - SD1C1,I)/ABSCSD1(l,I) 

*DElETE AlGEAR.223,AlGEAR.223 
1 + CFFOP(I)*SIGX*DMTANHCI) + FSTOPCI» 

*DElETE MOD282.6,ACTNG.204 
159 SIGX - O. 

IFCSD1C1,I'.EO.0.) GO TO ~71 
SIGX - SD1(1,I)IABSCSD1Cl,I)' 

*DElETE ACTNG.208,ACTNG.208 
1 + CFFORCI»*SIGX*DMTANHCI) + FSTOPCI)' 

*IDENT MOD2203 
*DElETE MOD282.1,MnD282.1 
*DElETE GENFIX.1,GENFIX.1 
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CO~MON'XAlGEA/AIC(5',DM34C14),IPSTOP(5),OM34XC12),D~34YC5" 
1 DM34ZC5',DM34AC65' 

COMMON/XACTNG/AICX(5),IPSTOXC5),OM35C3),DM35XC5),DM35Y(5), 
1 DP435Z(65) 

*INSEPT REST.41 
DATA OH34y,DM34Z,OM34A/5*0.,5*31000.,65*0.' 

*INSERT REST.42 
DATA DM35X,DM35Y,DM35Z/5*0.,5*31000.,65*0.1 

*DElETE AERAT.3,AERAT.3 
READ(?) (DMD1CIJ),IJ-1,11364) 

*OElETE AERAT.4,AERAT.~ 
WRITE(7' CDMD1(IJ',IJ-l,11364) 

*INSERT HOD282.~ 
3 ,IGE,RDSlP,ITRIP,ICU,IOCU,IXS,IA1,IA2,IA3,IA~, 
4 IA6,IA7,IAQ,IAIO,IGO 

*DElETE CSC"OD5.47,CSCMOD5.48 
DIMENSION IPSTOP(5),AICC5),PGA1T(5),IGE(5),PDSlPC5),ITRIP(5', 

1 ICU(5),IOCU(5),IXS(5',IAIC5),IA2(5"IA3C5"IA4e", 
2 IA6C5',IA7(5),IA9(5',IAIO('),IGOC') 

*DElETE CSCMOD2.78,CSCMOD2.78 
IFCSD1(1,I).lT.O.O.AND.PGA1T1CI).lE.-1600.0)PGA1TCI'--1600.0 

, IFCITRIPCI'.EO.1)GO TO 101 
! *DElETE Al GEAR .172, AlGEAR .172 
i . IFCABS(FTCI).lE.FORCHT(I).ANO.SC1,I).lE.eS(l')GO TO 150_ 



ORfOfNAt Pf~G~ r~ 
OF POOR QUALliY 

*OELETE ALGEAR.115,AlGEAR.115 
FOR SS Tn J --F T( I) 

*OELETE CSCM002.q4,CSC~002.94 
IF(IHOOE(I'.EO.0.ANO.S(1,J'.LT.ES(I')GO TO 421 

*OELETE AlGEAR.11e,ALGEAR.178 
*OELfTE CSCM002.Q5,CSCM002.95 
*OElETE CSCM004.24,CSCMOD4.24 
~01 IF(S(l,I'.GT.ES(I»ISTRO~eI)-l 

IFeS01(1,J'.lE.0.e.ANO.IFP(IJ.EO.O'GO TO 2 
*INSERT ALGEAR.184 

IFRUJ-O 
*OELETF. CSCM002.105,CSCM002.105 
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158 IF(ABS(FTeIJ'.LE.FORCHT(IJ.AND.S(l,I'.LE.ES(I')GO TO 500 
*OElETE CSCM002.101,CSCMOD2.107 . 

IF(IMOOE(I).EO.O'GO TO 421 
*oeLETE AlGEAR.226,AlGEAR.226 

C 
C 
C 

IF(S(1,I).GT.ES(I)'281,289 
2e1 ISTRO~(I)-1 

289 

Icun )-0 
IOCU(I)-O 
IXSnJ-O 
THE FOLLOWING LOGIC PETURNS THE GEARS,DURING REBOUND, TO INITIAL 
CONDITIONS IN THE EVENT THE GEAR CONTACTS THE SURFACE BEFORE 
THE LOGIC BETWEEN STATEMENTS 226 ANO 421 IS FULLY EFFECTIVE 
IF(tSTROK(I).EO.l.ANO.DOELTA(I).LT.O.O)IGO(I)-l 
IFfIGE(IJ.EO.l.0R.ITRIP(I).EO.l'227,297 

227 IF(tGO(IJ.EO.O)GO TO 226 
IF(OElTA(IJ.GT.0.0.ANO.WLFOReI).EO.0.OJ220,226 

220 IFeVCUM(!).GT.0.0000l.OR.VCUM(!'.lT.-0.OOOOl'221,222 
221 OO(I)--VCUM(I'/OSTOP 

GO TO 226 
222 PGA2T(I)-PGA1I(I) 

OO( n -0.0 
IGOn,-O 

226 tF(IGE(I).EO.l)290,297 
*OELETE ALGEAR.229,ALGEAR.230 

2QO IF(ITRIP(I).EO.l.ANO.IOPCO(I'.EO.l)GO TO 297 
IOPCO (1'-0 
IF(ABS(FORSST(I').LE.FT(I"FORSST(I)--FT(I) 
)(SVOOO(I)-O.O 
XSVOO(I'-O.O 
IFeOELTXl(I'.GT.0.0000l.0R.OElTXl(I).LT.-0.OOOOl'GO TO 210 
Dt TXIOU'-O.O 
GO TO 202 

210 OLTXI0(I)--DElTX1(YJ/TAUF 
202 XMA n )-0.0 

XMAl( I )-0.0 
XMA2( J) -0.0 
XMA5( I)-O.O 



XMA3(I)-0.0 
XP4AItCI)-O.O 
XMA8(I)-0.0 
XMAll(I'-O.O 
XMAIOT(J)-O.O 
XMA20T (l) -0.0 
XMA 30T (l) -0.0 
XMAItOT(I)-O.O 
XP4A60 T (I) -0.0 
X M A 70 T (I ) - 0 • 0 
XHA90T(I)-0.0 
XMAI00CI)-0.0 

*OELETE ALGEAR.231_AlGEAR.232 

ORIGiNAL ?AQ~ iff 
OF POOR QUALI'''¥ 

IF«PGAIIeI)-2000.0).lT.PGAIT(I'.ANO. 
1 PGAIT(I).lT.(PGAII(I)+2000.0»2QQ,298 

*OELETE XSVMOO.It,XSVMOO.1t 
IFeXVAlVE(I'.EQ.XBIASCI).ANO.ICOSV(I).fO.1)1t00,312 

*OElETE AlGEAR.234_AlGEAR.273 
312 IF(ICOSV(I).NE.l)313,314 
311t IF(XVAlVE(I).NE.XBIAS(I)'GO TO 311 
298 IF(ICOSVeI).EO.l)GO TO 311 
313 IF(PGAIT(t).GT.PGAIICI)+2000.)292_293 
292 IF(IXSVl(I).EO.l)GO TO 311 

XSVOOTCI)-XSVOMNeI)*PERCNT(I) 
IPASS (I )-1 
XVAlVE(I)-XV~lVE(I)+XSVOMN(I)*OElT*PERCNT(I) 
IF(XVAlVEfI).lE.-0.13)300,303 

303 XSV(I)-XVAlVE(I) 
GO TO 297 

300 XVAlVE(I)--0.13 
XSVDOT (J) -0.0 
IXSVl (I)-I 
GO TO 291t 

293 IF(PGAITCt).LT,PGAII(l)-2000.)295_291t 
295 IF(IXSVH(I).EO.l)GO TO 311 

XSVDOT(I)-XSVOMX(I'.PERCNT(t) 
IPASSfI,-2 
XVAlVECI)-XVAlVECI)+XSVDHX(I)*OElT*PERCNT(I) 
IF(XVAlVE(I).GE.0.13)302,301t 

304 XSVCI)-XVALVECI) 
GO TO 297 

302 XVAlVECI)-0.13 
IXSVHU )-1 

29~ CONTINUE 

311 
316 
317. 

XSVDOT CI) -0. 0 
Icosvnj-l . 
IFfPGA2TCI).GT.PGAllfI)+4000.0)316,315 
IF(OSV(I'.LT.OOCI'.AND.ICOSV(I'.EO.I)317~318 
XSVDOTCI)-O.O .. ' 
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xsvn '-XVAlVEfJ) 
GO TO 297 

ORlGfi'U\L PP,G~ r~ 
OF POOR QUALITY 

318 XSVOOTCI)-XSVO"NfI)*PERC~TfI) 
xsvn '-XYAlVEU) 
GO TO 297 

315 CONTINUE 
IFfNACfI).EO.l)GO TO 307 

320 IFfIIXSVHfI'.EO.l'GO TO 305 
XSVOOTfI'-XSVO~NfI) 
IPASS fI'-3 
XVALVEfI'-XVAlVEfI'+XSVOMN(I)*OELT 
IF(XVAlVE(I'.lF.XBIASCI')305,306 

306 XSVfIJ-XVAlVEfl' 
GO TO 297 

305 XVALVEfI)-XBIASfI) 
XSVOOTfI)-O.O 
IIXSVHU) -I 
GO TO 400 

307 IFfIIXSVl(I).EO.l)GO TO 308 
XSVOOT(I)-XSVOHX(I) 
IPASS (I )-4 
XVALYE(I)-XYAlV£(J'+XSVOHXCI)*OELT 
IF(XVAlVEfIJ.GE.XBIAS(I»308,309 

309 XSVCI)-XYAlYE(I) 
GO TO 297 

308 XYAlVE(I)-XBIAS(I) 
XSVDOT( 1) -0.0 
IIXSVl (1)-1 

*OELETE CSCH005.71,AlGEAP.278 
" *INSERT ALGEAR.279 

DEL TXl (I' -0.0 
*YNSERT AlGEAR.283 

ICOSY (I '-0 
00 (J) -0.0 
QSYCU(I)-O.O 
OSVHI)-O.O 
OSV3(IJ-0.0 
YCUP1fI)-O.O 
YOlIT(I)-VOlII(I) 
VOLZTfI)-YOL2I(I) 
VOL3TfI)-VOl3I(I' 
ITRIP(J'-1 
PGAITltI)·PGAlICI' 
PGAITfI)·PGAIIfI' 
PGA2TfI)·PGAII(I) 

: PGA3T(I)-PGAII(I) 
["*DElETE AlGEAR.290,CSCHOD2.108 
, 297 IFCITRIP(I).EO.l)430,421 
; ~ 430 _ IFtVCUH(I).GT.0.0000l.OR.VCUHCIJ.lT.-0.00001)GO 
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TO 431 



00 (1) -0.0 
ICtJ( 1)-1 
GO TO ItItO 

ORIGINAL Pi~G:::: is: 
OF POOR QUALlTi . 

431 IFeVCUMCI).lT.-0.00001)GO TO 432 
OOCI)--VCUMfI)/DSTOP 
GO TO 440 

432 OOeI)--VCU~eI)/DSTOP 
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440 IFeOSVCUCI).GT.0.00001.0R.OSVCU(I).lT.-0.00001)GO TO 433 
osvn )-0.0 
IOCUI I)-1 
GO TO 420 

433 IF(OSVCUCY).lT.-0.00001'GO TO 434 
QSVCI)--QSVCU(I'/DSTOP 
GO TO 420 

434 QSVCI)--QSVCUCI)/OSTOP 
420 IFexsveI'.GT.XBIASfI)+.000001'422,423 
422 IF(XSVCI).GT. O.O)XSVDOT(I)--XSV(I)/DSTOP 

IF(XSV(I).lT. O.O)XSVDOT(I)-XSV(I)/DSTOP 
GO TO 600 

423 IFIXSVrI).LT.XBIAS(!'-.000001)424,425 
424 XSVDOTCI)--XSVCI)/OSTOP 

GO TO 600 
425 XSVDOTCI)-O.O 

IXSU)-1 
600 IF(XMA1II).GT.0.00001 .OP.XMA1(I).lT.-0.00001)GO TO 601 

X~A1DT (1) -0.0 
IA1 n )-1 
GO TO 602 

601 XMA1DT(Y)--XHA1(I)/DSTOP 
602 IF(XMA2(I).GT.0.OOOOl .OP.XMA2(I).lT.-0.00001)GO TO 603 

X~A2DT (I) -0. 0 
IA2 (J )-1 
GO TO 604 

603 XHA20TCI)--XMA2(I"OSTOP 
604 If(XMA3(I).GT.0.0000l .OP.XMA3(I).lT.-0.00001)GO TO 605 

X~A3DT(I)-0.0 
IA3U)-1 
GO TO 606 

605 X~A3DT(I).-XHA3(I'/DSTOP 
606 IF(XMA4eI).GT.0.00001 .OP.XHA4CI).lT.-O.000011GO TO 607 

XMA4DTU)-0.0 '. 
IA4(J )-1 
GO TO 60e 

607 XMA4DTCI)--XMA4II)/DSTOP 
608 IF(XMA6CI).GT.0.00001 .OR.XHA6(1'.LT.-0.OO'OOl)GO TO 609 

XHA6DTC 1) -0.0 
tA6 U )-1 
GO TO 610 

609 XMA6DTeIl.-X"A6(IJ/DSTO~ 

, 

.,: . .:."'7 



ORlmNAL r :"t.G?. ~~~ 
OF POOR QUALITY 

610 IFCX~A1CI).GT.0.OOOOI .O~.X"A1(I).lT.-O.00001JGO TO 611 
X P4 A 10 T (I ) - 0 • 0 
IA1(1 )-1 
GO TO 612 

611 XMA10T(IJ--XHA1CIJ/DSTOP 
612IFrXMA9CI).GT.O.00001 .OR.XMA9(IJ.lT.-0.OOOOl)GO TO 613 

XMA9DT n) -0.0 
IA9U)-1 
GO TO 614 

613 XMA90TCI)--XMA9rI)/DSTOP 
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614 IFrXMA10rI).GT.O.0000I .OP.XMAI0(I).LT.-O.00001)GO TO 615 
XHAI00 (I) -0.0 

615 
C 

421 

IAIO(I)-l 
GO TO 421 . 
XMAI0D(I)--XHAI0CI)/DSTOP 
THESE SWITCHES ARE EITHER ZERO OR ONE 
IF(ICU(I)+IOCUCI)+IXS(IJ+IA1(I'+IA2CYJ+IA3CI'+IA4(Y'+YA6(I' 

1 +IA1(1)+IA9(I)+IA10CI) .EO. 11JISTROKCI)-O 
I2-2*I+NSTRUT-l 

.OELETE ALGEAR.301,ALGEAR.301 
. C lSSC IS A PERCENTAGE OF SBCI) FOR ACTIVATING CONTROL 

*OELETE CSCMOD5.11,CSCMOD5.11 
1 (VMASSCY)*ROSlP(I)) 

. *OELETE AL GEAR. 313, ALGEAR. 313 
IFCIGECIJ.EO.O)GO TO 131 
WLFO~ (I )-WlFORP 
YNOEACT (I)-2 
EPSILOCY)-EPSROLCI) 
GO TO 451 

131 IFCS(1,IJ.LE.ESCI»GO TO 451 
IFCHMM(I).EO.O)GO TO 451 

*INSEPT ALGEAR.330 
IFCS(I,Y).lE.ES(IJ.AND.ITPIP(I).EO.l)GO TO 458 

*OElETE AlGEAR.338,AlGEAR.338 
458 P1(I)-PGA1TCIJ/144. 
459 VOlANTCI)-VOlANT(IJ+OSVNrI)*OElT-OPUMPSrIJ*OflT 

*OELETE Al~EAR.354,AlGEAR.3'4 
IFfSrl,I).lE.ESrIJ.ANO.ITRIPCIJ.EO.1J462,410 

410 CAlllIMITSrXSVrI),XSVOOTfIJ,XSVMAXfIJ,XSVP4IN(I» 
CAll FlOlE2(PSCI),PR(I"Pl(I),XLPSVl(I),XlPSV3CIJ,RClSV(I),DSV(I), 

.YNSEPT ALGEAP.391 
IGECIJ-O 
ITRIP n )-0 

INSERT AlGEAR.412 
IF(I"ODE(I).EO.O)GO TO 55 
IFrISTROK(I).EO.l)YGECI)-1 

~INSERT ALGEAR.439 
IF(IGE(IJ.EO.l.AND.ICOSVCIJ.EO.lJGO TO 63 
IF(OElTArI).GT.O •• ANO.IGOCI).EO.IJGO TO 63 



ORrG~NI\~ r~[~··~:~-~ ~--: 
OF POOR Qut\;"IY~-

I
*OElETE M00329.4,M00329.5 

IFeS(1,I).NE.0.0.OR.AICCI).NE.1.)64,63 
I 63 DP1(I)-0.0 
'*INSERT M00329.9 

IFeSC1,I'.lE.ESCI»GO TO 29 
*OElETE ALGEAR.526,AlGEAR.526 

IFeIGECI).EQ.1)GO TO 29 
*OElETE ALGEAR.535,ALGEAR.538 
*OElETE M00329.10,M00329.10 

29 I9-I+9*NSTRUT 
*OElETE CSC~002.140,CSCM002.140 

27 16-3*I+6*NSTRUT-2 
*INSERT CSCM002.145 

CAll lIMITseXSVCI),XSVOOTCI"XSVMAXeI),XSVMINCI) 
CAll LIMITSCXSVOOTCI),~SVODeI),XSVOMXCI),XSVOMNCI" 
CALL LIMITsexsvooeI"xSVOOOeI),XOOMAXCI),XOOMINCI') 

*INSERT GENFIx.e 
2 ,IGE,~OSlP,ITRIP,ICU,IOCU,IXS,IA1,IA2,IA3,IA4' 
3 IA6,IA7,IA9,IA10,IGO 

*OELETE ACTNG.~8,ACTNG.58 
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OI~ENSION IPSTOP(5),AICC5),PGAITC5',IGEC5"ROSlP(5',ITRIPe5', 
1 ICU(5),IQCUe5),IXSe5',IAle5',IA2(5"IA3C5',IA4C5), 
2 lA6C5',IA7C'),IA9C'),IA10C5),IGO(5) 

*OELETE ACTNG.103,ACTNG.I03 
IFCS01(1,I).LT.0.0.ANO.PGAITICI).LE.-1600.0'PGA1TCI'--1600.0 
IFfITRIP(I'.EO.l)GO TO 101 ' 

*OELETE ACTNG.157,ACTNG.157 
IFCABSCFTCI)J.lE.FORCHTCI).ANO.SC1,I,.LE.ESCIJ)GO TO 150 

*OELETE ACTNG.160,ACTNG.160 
FORSS T C 1) ·-FT CI' 

*OELETE ACTNG.162,ACTNG.162 
IF(IMOOECI,.EQ.0.ANO.S(1,I).LT.ESCI')GO TO 421 

*OELETE ACTNG.163,ACTNG.164 
*OELETE ACTNG.166,ACTNG.166 

801 IF(SCl'I'.GT.ESCI),jSTR6~(I'-1 
IFCSOIC1,I).LE.0.8.ANO.IFRCI,.EO.OJGO TO 2 

*INSERT ACTNG.168 
IFRU'·O 

*OElETE ACTNG.199,ACTNG.199 
158 IFCABSCFTCI».lE.FORCHTCI,.ANO.SC1,I,.LE.ESCI)'GO TO 500 

*OELETE ACTNG.2io,ACTNG.210· 
IFCIMOOECI).EQ.O'GO TO 421 

*OElETE ACTNG.211,ACTNG.211 
IFCSC1,IJ.GT.ESCIJ)287,289 

287 JSTROKCI'-l 
ICUUJ -0 
10CU(I)-0 
IXS(1)-O 

C _ THE FOLLOWING lOGIC_ RETURNS THE GE ARS, OUR ING REBDUN.O, TOINtTI AJ. 
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C CONDITIONS IN THE EVENT THE GEAR CONTACTS THE SURFACE BEFORE 
C THE LOGIC BETWEEN STATEMENTS 226 ANO 421 IS FULLY EFFECTIVE 

289 IF(ISTROK(I).EO.l.ANO.OOELTA(I).LT.O.O)IGO(I)-1 
IFCIGE(I).EO.l.0R.ITRIP(I).EO.l)227,297 

.' 227 IF(IGO(I).EO.O)GO TO 226 
tF (DE L TA (J). GT.O.O. AND .WlFOR (l). EO.O.O) 220, 226 

220 IF(VCUM(I).GT.0.00001.0R.VCUM(I).lT.-0.00001)221,222 
221 QO(I)--VCUMII)/OSTOP 

GO TO 226 
222 PGA2T(t)-PGA1t(t) 

00(1)-0.0 
IGOUJ-O 

226 IF(IGE(I).EO.l'290,297 
.OElETE ACTNG.212,ACTNG.213 

290 IF(ITRIP(I).EO.I.ANO.IOPCOCI).EQ.1'GO TO 297 
IOPCOfI)-O 
IF(ABS(FORSST(I".lE.FT(I»FOPSST(I)--FT(I) 
XSVDOO (l' -0.0 
XSVOO(I'-O.O 
IF(DELTX1(I'.GT.0.00001.0R.OElTXICI1.lT.-O.OOOOl'GO TO 210 
Dl TX10 U, -0.0 
GO TO 202 

210 DlTXIOCI)--DElTX1(I)/TAUF 
202 Xf'lA(l)-O.O 

XMAl( I )-0.0 
XP'A2(I)-0.0 
XMA5(I)-0.0 
XMA3(I)-0.O 
XMA4(I)-0.0 
XP'A8(I)-0.O 
XMA11(J)-0.0 
XMAI0T(l)-O.O 
XP'A2DT(J'-0.0 
XMA30T(I'-0.0 
XMA40T n) -0.0 
XMA60T (I' -0.0 
X M A 70 Tn) - 0.0 
XP'A90T(I'-0.O 
XMA100(J)-O.O 

.OElfTE ACTNG.214,ACTNG.215 
IF«PGAII(I)-2000.0).LT.PGA1T(I).ANO. 

1 PGAIT(I).LT.(PGAII(I)+2000.0')299,298 
.OELETE XSVMOD.9,XSVMOO.9 

IF(XVALVE(I'.~Q.XBIAS(I).ANO.ICOSV(I).EQ.1'400,312 
.OELETE ACTNG.217,ACTNG.253 

312 IF(ICOSV(I).NE.l)313,314 
314 IF(XVALVEII).NE.XBIAS(I)lGO TO 311 
298 IF(ICOSV(I).EQ.l)GO TO 311 
313 IF(PGAIT(I).GT.PGA1I(I'+2000.J292,293 
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317 
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IF(IXSVlII).EO.1)GO TO 311 
XSVDOTCI)-XSVD~N(I'*PEPCNT(I) 
IPASSCJ)-1 
XVAlVECI)-XVAlVECI)+XSVD~NCI)*DElT*PERCNTCI' 
IFeXVAlVECI).lE.-0.13)300,303 
XSVn)-XVALVE(I) 
GO TO 297 
XVALVE C I)-~0.13 
XSVDOT (1) -0.0 
IXSVL (I)-1 
GO TO 291t 
IFCPGAITCI).LT.PGAIICl)-2000.)295,291t 
tFCIXSVHCl).EO.1)GO TO 311 
XSVDOTCI)-XSVDHXCI)*PERCNTCI) 
IPASS(I)-2 
XVALVECI'-XVALVECI)+XSVOMXCI)*OELT*PERCNTCI) 
IFCXVALVECI).GE.O.13)302,304 
xsvn )-XVALVE(I) 
GO TO 297 
XVALVECI)-0.13· 
IXSVH (I )-1 
CONTINUE 
XSVOOT (1) -0.0 
ICOSV U )-1 
IFCPGA2T(I).GT.PGA1ICI)+4000.0)316,315 
IF(OSVCI).LT.OOCI).ANO.ICOSVCI).EO.1)317,318 
XSVOOTU) -0.0 
xsvn )-XVALVEU) 
GO TO 297 
XSVOOTCI)-XSVOHNCI)*PERCNT(I) 
XSVn)-XVALVEn) 
GO TO 297 
CONTINUE 
YF(NACCI).EO.1)GO TO 307 
IFCIIXSVHCY).EO.1)GO TO 305 
XSVOOTCI)-XSVOHNCI) 
YPASS n )-3 
XVALVECY)-XVAlVECI)+XSVDHNCI1*OElT 
y~eXVAlVE(t).lE.XBtASCt»)305,306 
xsvn )-XVAlVEn) 
GO TO 297 
XVALVECI)-XBIAS(I) 
XSVOOTCI)-O.O 
IIXSVHCl) -1 
GO TO 400 
IFCIIXSVLCI).EO.1)GO TO 308 
XSVOOTCI'-XSVO~XCI) 
IPASSU)-" 
XVALVECY)-XVAlVECI)+XSVOHXCI)*OELT . 
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IF(XVAlVE(I).GE.XBIAS(I»30e,309 
309 XSV(t,-XVALVE(I) 

GO TO 297 
308 XVAlVE(I)-XBIAS(I' 

XSVDOT(I) -0.0 
IIXSVl U)-1 

*DElETE CSCMOD5.87,ACTNG.256 
*INSERT ACTNG.257 

DElTX1(I)-0.0 
*INSERT ACTNG.261 

ICOSV n )-0 
OOU)-O.O 
OSVCU(IJ-O.O 
OSV1( I)-O.O 
OSV3U )-0.0 
VCUMCI)-O.O 
VOLITCI)-VOl1I(I) 
VOl2TCI)-VOl2I(I) 
VOl3TfI)-VOl3I(I) 
ITRIPU)-l 
PGAITl(I'-PGAlI(I) 
PGA1T(I)-PGA1IfI) 
PGA2T(I,-PGAlt(I) 
PGA3TrI)-PGA1IrI' 

*OElETE ACTNG.268,ACTNG.272 
297 IF(ITRIP(IJ.EO.1J430,421 

• 430 IFrVCUM(I).GT.0.0000l.0R.VCUM(t).lT.-0.0000IJGO TO 431 
OOCI)-O.O 
ICUn )-1 
GO TO 1t1t0 

431 IFCVCUMCI).lT.-0.00001)GO TO 432 
OOCI)--VCUMCI)/DSTOP 
GO TO 440 

432 OOCI'--VCUMCIJ/DSTOP 
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440 IF(OSVCUII).GT.0.0000l.0R.OSVCUII).LT.-0.00001,GO TO 433 
OSVCI J-O.O 
IQCU( I)-I 
GO TO 420 

433 IFCOSVCUCI).lT.-O.OOOOl)GO TO 1t34 

434 
420 

. 422 

OSVrI,--OSVCUCI)/DSTOP 
GO TO 420 
OSVrIJ--OSVCU(I)/DSTOP 
IF(XSVrI).GT.XBIAS(I'+.000001)422,423 
IF(XSVCI).GT. O.O)XSVDOT(I)--XSVCY)/DSTOP 
IF(XSV(IJ.lT. O.O)XSVDOT(I)-XSV(I'/DSTOP 
GO TO 600 . 

423 IF(XSV(IJ.lT.XBIAS(IJ-.00000I)424,425 
424 XSVDOTCI)--XSVCI)/DSTOP 

GO TO 600 



425 X5VOOT(I)-0.0 
IXS n '-1 
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600 IFlXMA1CI).GT.0.0000l .OR.XMA1(I'.lT.-0.00001)~0 TO 601 
XMA10T(1)-0.0 
IA1 n '-1 
GO TO 602 

601 XMA10TII)--XMAICIJ/OSTOP 
602 IF(XMA2(I).GT.O.OOOOl .OR.XMA2(I).lT.-0.0000IJGO TO 603 

XMA20T(1'-0.0 
lA2(1)-1 
GO TO 604 

603 XMA20TCI)--XMA2(I'/OSTOP 
604 IFCXMA3CI'.GT.0.00001 .OR.XMA3CI).lT.-O.00001'GO TO 605 

XMA30T CI' -0.0 
IA3(1)-1 
GO TO 606 

605 XMA30TCI'--XMA3(I'/OSTOP 
606 IF(XMA4CI).GT.0.00001 .OR.XMA4CI).lT.-0.0000l)GO TO 607 

XMA'.OTCl )-0.0 
IA4U '-I 
GO TO 608 

607 XMA40TCI'--XMA4(I)/OSTOP 
608 IFCXMA6(1).GT.0.00001 .OR.XMA6CI).lT.-0.00001'GO TO 609 

XMA60T(I)-0.0 
IA6(1'-1 
GO TO 610 

609 XMA60TII)--XMA6lI'/OSTOP 
610 IF(XMA7(I'.GT.0.00001 .OR.XMA7(I).lT.-0.0000l)GO TO 611 

XMA70T(I)-0.0 
lA7CI)-1 
GO TO 612 

611 XMA70T(I'--XMA7(I)fOSTOP 
612 tF(XMA9(1).GT.0.0000l .OR.XMA9(1'.lT.-0.00001'GO TO 613 

X M A 90 Tn, - 0.0 
lA9(1 )-1 
GO TO 614 

613 XMA90TfI'--XMA9(1'/OSTOP 
614 IFCXMA10(I).GT.0.00001 .OR.XMA10Cl).lT.-0.00001)GO TO 615 

XMA100 (1) -0.0 

615 
C 

421 

Il 10C J)-1 
GO TO 421 
XMAI00Cl'--XMA10CI'/OSTOP 
THfSE SWITCHES ARE EITHER ZERO OR ONE 
IFCICUCI'+IQCU(I)+IXSCI'+IA1(1'+IA2(I'+IA3(1)+IA4(I'+1A6(1 

1 +IA7(1)+IA9l1)+IA10(1' .EQ. 11)ISTROKC1'-0 
I2-Z*I+NSTRUT-l 

*OEl!TE ACTNG.285,ACTNG.285 
C ZSSC IS A PERCENTAGE OF SS(I) FOR ACTIVATING CONTROL 
*OElETE ACTNG.293,ACTNG.293 



1 (VMASS(I'*ROSlP(IJ' 
*OELETE ACTNG.299.ACTNG.299 

IF(IGE(I'.EQ.O)GO TO 131 
WLFOR(I)-WlFORR 
INOEACTU '-2 
EPSILO(I'-EPSROL(IJ 
GO TO 451 

131 IFfS(1.I'.lE.ES(I"GO TO 451 
IFfHMH(I'.EQ.O'GO TO 451 

*INSERT ACTNG.316 

ORIGINAL PAGE ~S 
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IFfS(l,I).lE.ES(I'.ANO.ITRIP(I).EQ.l)GO TO 458. 
*OElETE ACTNG.324,ACTNG.324 

458 P1(I'-PGA1T(I'/144. 
459 VOlANT(I'-VOlANT(I,+OSVN(I'*OELT-QPUHPS(I)*OELT 

*OElETE ACTNG.340.ACTNG.340 
IF(S(1,I).lE.ES(I'.ANO.ITRIP(I).EQ.l'462,410 

410 CAll lIMITS(XSV(I),XSVDOT(I),XSV"AX(I),XSVMIN(I" 
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CAll FlOZE2(PS(I"PR(I),P1(I),XlPSV1(1),XlPSV3(I),RCLSV(I',OSV(I', 
*IOENT M002235 
*OElETE "002203.41,"002203.41 

IFfOELTA(I).GT.O.) IGO(I) - 0 
*OElETE "002203.235,"002203.235 

IF(ITRIP(I).EQ.1) GO TO 63 
. *OElETE "002203.277,"002203.277 

IF(OElTA(I).GT.O.) IGO(I) - 0 
·*tOENT "002342 

- *OELETE "002203.216,"OD2203.216 
1 (VHASSCI)*REOSLP(I») 

*IOENT H003028 
*OElETE "002203.452."002203.452 

1 (VHASS(I'*REOSlP(I» 
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